METHCOD TO | DENTI FY A PATI ENT W TH AN | NCREASED LI KELI HOOD OF RESPONDI NG TO
AN ANTI - CANCER AGENT Rel at ed Applications [ 00001] The present

appl i cat iwo 20i1ai3pm3t he benefit of U S. Provisional PatemrCTApSpdio©agsvDN NO.
61/ 241,769, filed Septenber 11, 2009, the disclosure of which is hereby

I ncorporated by reference inits entirety for all purposes. Field of the

I nvention [ 00002] The present invention is directed to nethods for
identifying which patients will nost benefit fromtreatnent with
anti-cancer agents and nonitoring patients for their sensitivity and
responsi veness to treatnment with anti-cancer agents. Background of the

| nvention [ 00003] Cancer is one of the nost deadly threats to human
health. In the U S alone cancer affects nearl #ﬁé mllion w patients
cach year MERJOPSTOARERIEY X PATUERS WEIH SN INGREASER LI LB A cul ar

di sease, accounting fBESBRPHIRNGAPAY ANTHCANSER WEENSD| i d tunors are

responsi bl e for nost of those deaths. Although there have been significant
advances in the nedical treat éagf cerfahn cancers, the overall 5- year
survival rate for all pancersnﬁg§—+g§¥%gé%—%#ﬁy by about 10%in the past 20
years. Cancer s[000018ht gRaeit appli®itidn clith@glcashef AANHS grrowsioal Rtynti N an
uncontroll ed manner, nm |ng tinmely detection and treatnent extrenely
di ffi cul t Application No. 61/241,789, filed September 11, 2009, the disclosure of which is

hereby incorporated by reference in its entirety for all purposes.

Field of the Invention

[00002] The present invention is directed to methods for identifying which
patients will most benefit from treatment with anti-cancer agents and monitoring
patients for their sensitivity and responsiveness to treatment with anti-cancer agents.

Background of the Invention

[00003] Cancer is one of the most deadly threats to human health. In the U.S.

alone, cancer affects nearly 1.3 million new patients each year, and is the second
leading cause of death after cardiovascular disease, accounting for approximately 1 in
4 deaths. Solid tumors are responsible for most of those deaths. Although there have
been significant advances in the medical treatment of certain cancers, the overall 5-
year survival rate for all cancers has improved only by about 10% in the past 20 years.
Cancers, or malignant tumors, metastasize and grow rapidly in an uncontrolled
manner, making timely detection and treatment extremely difficult.

[00004] Depending on the cancer type, patients typically have several
treatment options available to them including chemotherapy, radiation and antibody-
based drugs. Diagnostic methods useful for predicting clinical outcome from the
different treatment regimens would greatly benefit clinical management of these
patients.

[00005] Thus, there is a need for more effective means for determining which
patients will respond to which treatment and for incorporating such determinations
into more effective treatment regimens for patients with anti-cancer therapies,

whether used as single agents or combined with other agents.



[ 00004] Depending on the cancer type, patients typically have several
treatnent options available to themincluding chenotherapy, radiation and
ant i body-we<ed/deugs. Di agnostic net hods useful for predcetuseaookssi cal
outcone fromthe different treatnment regi nens would greatly benefit

clinical managenent of these patients. [ Q0005] Thus, there is a need
for nore effective neans for de t n ients will respond to

whi ch treatnen ' r; j ferd ;N At j e

o oct i ve i roal wpug! JBE pRACRPRRALE PR ORISR ELIIONE pelnls TR0C..

whet her uselliraporsi togicatrage mtith anti-@oodriageds.wi t h ot her agents. Summary of

the I nvention 00006],. Th esent .i nventjon provides nethods for
dent 11yl ng palt09A7L ChRgiRtimerLep R aNepioT B et R o it TEhieer agent s.
[00007] Opgirhredy iemt r@bordshe tb AY emtil @Acdag¥htd e haRiIRNS cBhptidenhi fying a

patient |ikely to be responsive to an anti-cancer agent. The ne?hods
conpri se @dminadenng antigragmg agent toragihentadweritasrescavegdat leesttongidosdeisinr ecei ved

at | east one dose of .. nti.-cancer nt:. (b) detecti I h pul sati on
Fr equency e8RS udn: PR b AOGRLpBIRRh i i R TP B My b “node i n
the pati eadsociafed witha C@ipardinige 1y18pH Yo n phd seaich© Bnd (Y ao@peInd Bet he

pul sation frequency in the | ynph vessel prior to treatnment with the

ant i - cancBMpgakiatiopeesney 40 Hedrubsatien fraquapepH halwarh vesselmeigiithcy in t he

| ynph ves . t % i t . i .
increasedﬁﬁ%ﬁgp%ﬁ%%gﬁgéhﬁ%?%gaﬁégb%ﬁggggi%%Q%ﬁ?gﬁ?#@g%ﬁgggaéggﬁgﬁgyn sone

enbodi mentsthe iyreph yaxpdl of eslkeedt aboutri®es glchtiesi angiticimadhd yaypih inadssctio t he axi a
| ynph nod | n sone enbodi nents, the imging agent conprjses a fluorescent
dye (e.g. ﬁk%}h&eipfﬁ?%mwnw @ SHTHIBT ABFY S 11 107Re ?rg}‘a%mﬁwsta? i on

fr eque”CYWIﬂ\%%fc&%e@%itH&in {ar BHo8c B hE QRGP RYnph! dbds OB spodi ment s,
t e e d the pa

the patie s a human. In s i ments, tient has been di agnosed

with a capwbedisehtcthedmbgiogragolt comptisds adhmececentblyeésg., Adaxe8nor6Blng cancer
glioblastoma, renal.cance aqﬂ5c i nations thereof, IL.n sone enbodi nents
Phe et holortiis SREH BB Rors it PR SHST NG SHoard bl DETRHSOT of an
anti - cancficro@®pl. PsdnfeerRBddiMBhts | the PatitE [sQAEdn Th¥6MB cRBbEMdnaN frequency
in the | ynph vessel of at |east about 10%is detected. In sone enbodi nents,

t he anti - wredentdge heen dagnesedwith afcprter agicaiRPRommobgyesttlsance, WEGE- C
ant agoni s nd combi natii ons. thereof. In hodi ment the NRP2
ot agont sbne8l QTR AR E G cork s BT BB TR o, R SR

ant agoni stmbsdigiRn&nhé mécHs furthdt dinstyse (I NadniaBtempadicieoi s, anidigt 68t hods
further conprise (e) adninisteriqg an effective amount of a second
ant i - canca? BHGEHICCE ehie thapitisnt If 3 dscarreind bl PrsHia) freqeneeiadhy

o | concel ey EETAROGER Sk P OO, CIROALTROT e

ant i body agenbevsakicedfadm an NRP2 antagonist, a VEGF-C antagonist, and combinations
thereof. In some embodiments, the NRP2 antagonist is an anti-NRP2 antibody. In
some embodiments, the VEGF-C antagonist is an anti-VEGF-C antibody. In some
embodiments, the methods further comprise (¢) administering an effective amount of
a second anti-cancer agent to the patient. In some embodiments, the second anti-
cancer agent is a VEGF antagonist. In some embodiments, the VEGF antagonist is an
anti-VEGF antibody. In some embodiments, the anti-VEGF antibody is bevacizumab.

[00008] Another embodiment of the invention provides methods of

identifying a patient who has an increased likelihood of undergoing metastasis. The
methods comprise (a) administering an imaging agent to a patient who has received at
least one dose of an anti-cancer agent; (b) detecting lymph pulsation frequency in a

lymph vessel associated with a tumor draining lymph node in the patient; and (c)
comparing the lymph pulsation frequency to the pulsation frequency in the lymph



[ 00008] Anot her enbodi ment of the invention provides nethods of identifying
a patient who has an increased |ikelihood of undergoing netastasis. The

nmet hods owoppigs2qida) adm ni stering an i magi ng agent to a&CpaiS2@nt44bD has
received at |east one dose of an anti-cancer agent; (b) detecting |ynph

pul sati on fre(ﬁJenc in a &E& vessel associated with a tunor dra ni ng

| ynph nod&S$Sel i ét‘%‘é?a}t’elﬁ’fmw ¢ @ERI-CABIRH 3BT HgY HEMIPAPHPEI'S i[gHD requency
to the puléﬁ@&tidﬁrﬁgq%@%ﬁ%fe g%pthh%seeygpah lea‘é?e?&)%'t 160%! 195ntltﬂés LHERIARHNo W th the
anti-cancer agent, whérein an increase in the |ynph pulsation frequency in
t he Iyrrphhaseessletre@iedéﬂ(ehmmltofalbdu‘gomg%etmm flnesma embbdlewmtwm has an

i ncreased, | ikelihood of der t dlnents t he

| ynph vesS&P l%coeﬁ% 8?%“69‘?‘7% g'%rae} ﬁb@g af“(ﬁlp rﬁ‘;}ﬁ Y% node. In
sone enboginBBdihentst he imbgidh age@geﬁibnge@ NATUcs&S e dgrb ug{ @iﬂ&é}hb&bfﬁentk n sone
embodi nents, the fiuorescent dye is Al exafl uor68 In sone embodi nents,

| ynph pul 8stflugrestensge ircilerafluse® tlagomsicnpotlinentse saepfcpulstionoscopy. | n
some enbodi tie t he patient
has been ﬁr ggno OA eteth%ausmeggfﬁl%oe%C%eﬁg%ﬁ%po c¢&0%8£ gg@% alg?c%gsh,&heer br east

cancer, | paipneancieimang|lh gbhmasinboBimone ee paciageias bea‘mohlegmise:matthens t her eof .
In sone enbodi nents, the nethods further conprise (d) adm nistering an

ef f ect | vecaesissicctd fiom salorectal sarser. Ryt canser hwgsangesrliobfasioms; fidrkase i n
| ynph pul s4{.08,4 E&ﬁ}gﬁig& tHerESfe 1h ¥5MP M85 &iRlenff th%tmétﬁ@éstfuﬁﬂ?é}m 10%i s

detected. I'n Sone e ments, the anti-cancer agent 1s a nenber selected
fromthe gomopfiseddhsdrsinisagingfan eﬁhcmm a@amarﬁt-camer\@ﬁﬁtﬁth@pa@uml st and

conbi nati ons .t hereof, | odi nent t he, NRP oni, st
anti - NRP21%ﬁth‘H8%f§i n |yrdgrtsaig Wﬂ%}%’ént eHémve@SSé %nﬁé iﬁ%@ﬁﬁbgtl
ant i - VEGFi(deaittddP 9l Yomé @m%@@fﬁleﬁﬁb%'aﬂﬁf&hﬁcerta t IS heADef éé'léctt‘%lrfr&ﬁnpr ise (e)

adm ni stering an effective anount of a second anti-cancer agent to the
patient. the gourecanmistind ok ransNRPhentggonsida NilGE-Cantagonisigend i s a VEGF

ant agoni st enb nments, .the .S an

ant boay. b BafERahES dervas Soneife et ERRM S A Auf kel ran.

[ 00009] Aaiitifddpeln ssHOethb@RiiEnchrs, thd & BGRLENnk0nRf B8\4h A8 6 -VEGRaUsntfboty.

nonitori n? the effectiveness of anti-cancer therapy. The met hods conprise
15

(a) admi nitstaseg egbatimpntaghegrethgep furthsr gorppiised@l actwelsrﬁéglgrae@éﬁevfe@ at | east
one dose t r ti tiaon frequency
- a |y bR e S s HEHE, 1 ek BRUoBHRR b8 R
patient; sdqdnd ﬁl)tl-emﬁiigelﬁglstah‘éEGFImfhgpmhtsahlsﬁﬂﬁefeﬁﬁqdllemﬁlys, tle YIPEF pul sati on
frequency in the nph. vessel prior to tre trrent with the anti-cancer
agent, whaMagniy lﬂeb%%éf@qﬁﬁmt@ abh Bueesnivdipety dicinti-NECFefibadh vessel
of at 'eaﬁtbe@gﬁkﬁ A% identifies an effective anti-cancer agent. In sone
enbodi nment nPyrrph vessel connects the inguinal |ynph node to the axial
| ynph node. | n[G068] e%niwdwmmbcshmeltt@fnhmgvagloagnemldmhodﬁdma fl uorescent

dye. In sone.enbodi t he fl uoresc af l uar 680. I n sone
enmbodi rrenfl?mtf’ﬂ}%ﬁleg&g%té‘fepﬁsﬁ Ff PREGAHEY e§ap et éléf%egfl i“RE'PFPUEY escence

m cr oscopudminﬁst&ﬁ{geaneﬁﬁgﬂfgm%eﬁt&o atpaBeatHoant réo%w%d R onk RoSOHEn

enbodi ments, the patient has been diagnosed with a cancer selected from
t he gr oupamtoagicst agegt &b) detestiog &onph pldémmerfreqmﬂmstl adampleresstlung cancer,

gl i obl ast o 0 1ate?1 ”Co?rdran%”d an e1 atnréﬁtr gl(l)(i c | nmsac,)rlirl? t%nbOdl nent S
the met hod¥°f nprise P%)lym Perl g ah e ?%3? P indtint of an

anti - CanCQ&nﬁQﬁﬂiatﬂbﬁ fﬁeh@eﬂ@?ttd) ﬁh&tpullsfatl@n deguicpas e the lynipipheselIpsdt toon frequency
in the ynph vessel of at [east about 10%is detected. |In _sope enbodi nents,

the anti- H&EHEWAL Wik Hic dné-canees pEe, WBETSHY Edrcrqastin lympl pylsptictohisiusneng of 1 an
NRP2 ant 3 |
bhbod, menfioe Hmpfyerorit BIAGRN B Rl U E Rk T SO

enbodi menkame érlnbod{h':@ﬁtsﬁharlmagomssél coBna s thainguiﬂﬁ[ﬁm(phamdb body.axiah sone
enbodi men} t he nmet hods HEJ her conprise (e) adm nistering an effective

amount  of MRS I HRME SHRYMERENINC iH2gIAG A8 COMPTISes 3 TWIORS N9y ment s,

the secong, @id cfiBRERENRARE HubRs@n %@is%ﬁéﬁ%%f@%b 1 %ﬁ&éﬁb@d&@ﬂﬂsﬁe“t s, the
VEGF antagonist Is an anti-VEG- ant | I'n sonme enbodi nents,

ant i - VEGFlyanyth fpdshyion srehesmay iy datedbed using ﬂuorescence microscopy. In some

embodiments, the patient is a human. In some embodiments, the patient has been



[ 00010] Anot her enbodi ment of the invention provides nethods of optim zing
dose of an anti-cancer agent. The nmethods conprise (a) adm nistering an

i magi ng ageritm2@3pati ent who has received at | east onecCuase010f4sEn1
anti-cancer agent;(b) detecting | ynph pul sation frequency in a |ynph vessel

associated. with a .tunor draknlag I gﬁh node in.the'paﬁient; and (c)

conpar i ng12RROFY APt RANSEFISAIC @aﬁ O PREBLPS OB @BeRncy in the
l'ymph vesgghREAQYE, 1hRg LAl gﬁaﬁlaé%ﬂla R Bfd - HARBRLIRAEH theMBEI BRI N 2
change in |ynph pulsa%lon frequency in the lynph vessel identifies the dose

as a mi ni same ehbedimicrts, tosetlznd fmthar lhamgasd (@) kgmphstgudgsat é¢ftaetife equency
identifies the dose as a naxi effective dose.. |l n sone, enbodi nents, the
ANt - cancaPORGAREn Rt SeRaE PR F G A TR BHY TR THSGRGE. C ant agoni st
and conbi RGOS ird theN@aph vessel of af RAGLbbutTIHESR RAdtcat Mekorgerbodi nent s are
further described by the detailed description that follows. Brief

Descri pt i embodiments, teawiiregacer agent is 4 goude schictpdrieony thel drogn eensssng he resul ts
froma |ypph, fUpes 'af?t’&%@%%ax v@?ﬁuﬁér&n& ohiéMRld Qéﬂﬂ’?i%%t'i&n@ tﬂ&?&”%‘ﬁ‘ﬁgﬂle Figure |A
illustrates a representative t1ne coarse’inages of pulsatile 'ynph novenent

t hrough acwbsdilenfspih OVR ParitdgoRGsk (s @iti-MRED aplibddg| Ws safic ehibodifnicgtsy € 1B
illustrates a baseline activity of -24 events/5mn, n = 6 aninals.

[00013] Fihgu¥RGB-G ptpganishissd afieVESE} patibadymin seapmbedinchisoicassay
measuring !ﬁ)m;d; - Q- A ieal: %E(HH] v ng i nfusion
of 5 4/m Ir#%mfgﬁn n 58&%@3%%%%%&%%5&{?@%%?%%%@%\{4 t he éteg?tsec%?& %I?rt\ggi ng. Figure
2A 1 || ust ratcesageneforts patfeat.i nesoticnenbtodinass, ithagesndshoircdnaet dgeht keadi ng of
o2t ng« SRR o6 PR R b S CRcne °n - &
ani mal s.  antibodyl @O erfib&iifent3, thb %ﬁ%}%—y@F%iﬂa@y [eRMhiisuhiwm a | ynph

function assay denonstrating that bu ynph transport is up-regulated in
tunor associ at d800iphnatkerwortodimdrit gliths i8yenitioh peivides esctilets@f denonst rat i ng

that |ynph pul sation frequency is up-fegulated-1/050,i.n . tunor .implanted
mce, n LoRPHRREIRE oS Gl et E PR B FE Lt R (A bR GEPER g ¢ hat
bul k | ynphmidiasRar to 4 fatkh6@hs!Ray REdIV &t 8dedsnodddBRE of Aph@Ntederm ce, n = 4
ani mal s/ group. Figure 3Cillustrates data denonstrating the tine course of
| ynph pul 8gant:gn defecting bz misatian digrenciy aph Sprtuvasse assogiatedwith a

ani mal s/ g[u%‘['&'draining lymph node in the patient; and (¢) comparing the lymph pulsation

frequency to the pulsation frequency in the lymph vessel prior to treatment with the
anti-cancer agent, wherein a change in lymph pulsation frequency in the lymph vessel
identifies the dose as a minimum effective dose and no change in lymph pulsation
frequency identifies the dose as a maximum effective dose. In some embodiments,
the anti-cancer agent is selected from an NRP2 antagonist, a VEGF-C antagonist, and
combinations thereof.

[00011] These and other embodiments are further described by the detailed
description that follows.

Brief Description of the Drawings

[00012] Figure 1 illustrates the results from a lymph function assay measuring
lymph pulsation frequency. Figure 1A illustrates a representative time course images
of pulsatile lymph movement through a vessel following injection of a 15 ul bolus of
dye. Figure 1B illustrates a baseline activity of ~24 events/5Smin, n = 6 animals.

[00013] Figure 2 illustrates the results from a lymph function assay measuring
bulk lymph transport to an inguinal lymph node following infusion of 5 uL/min,
15min dye near base of the tail at the start of imaging. Figure 2A illustrates



[ 00015] Figure 4 illustrates data denonstrating that inhibition of VEG--C
signaling decreases |ynph transport in tunor associ ated networks. Figure 4A
i |l ustratwe 2anat@2adenonstrati ng that chronic treatnent wpCh/iaraiooMNIPL,
anti-VEG--C, or anti-VEG-- A in turmr-beari ng mce signifi cantly reduced

| ynph pul sation frequency, n= ni mal.s/ gr oy ure ustrates data
denonst r afSPEgCRAUYe ‘&lﬁF Bﬂ‘ﬂfée ’cf??’é%&? lwatlﬂ aéé#g.o Wénalé‘ﬁﬁ? d®Y or

anti - VEGF3 o ﬁbdfeu'ﬁ)gur@@ﬁﬁl'lﬁhgra{& ®8schhg [Hatﬂ %@%laﬁd "t@&%@ﬂax%{u'ﬁ hQHEP
transport, n = ani mal s/ group. Figure 5 1llustrates data
denonst ratntﬂgltyhﬁtngunhl odel, or dnimhks. VEGF C pathway did not significantly

Gat & denonst o000 °E R APpRRRe Mo T F Rl oGy | ST

non- t unor J8aakstREngtHeebEi dymm tr§ﬁ596ftf1§ G mt@dlauﬁﬁoﬂ ys@f@diat@&l lys@H on
frequency when neasured over 3 weeks, n= ani mal s/ group. Figure 5B

i | | ust r at Befwessa FagurpAAtiHastraty datedeneamsating thatdsmph mvlsaﬁlctnhfr@pmencmpz in
non-t unor - n | nt ation
frequency gﬁ%’%ﬁ? rrgdasﬁ’rgggggl\%leoi}q%pﬁan J,HC%’% ﬁ%nﬁgﬁp% 't r'(r?&%ﬁng%gs [ 00017]

Figure 6 illusttstts adte detlatdradlegeias biilatymph trb@s’.poﬂ;dyﬁleo upjr@gldtehinatimant i cancer
agents does not change | ynphatic function. gure 6A illustrates data

denonst r atMpIgntes atlcea@m ‘éalinﬁ}aé%grp% Fagurg A€ 111W2€S dafie Jemgmegrating the

anti - VEGF : i.gp fi cant change
in |ynph Bé\escgt Iltsggpfl ﬂg&lg{rﬁl@%ﬁﬂnﬁ) < ngﬁ?llrpra tu gr ou%lah%fig‘g?%%as% | ustrates
dat a denoasihraé¥/grogp.t hat acute i njection of reconbl nant VEG-- C protein or

reconbi nant VECGE- A_protein n non- tu r bearin does sult in any
an 1 cant chagesT FuG A BurEaiE AoPPBTHERESe oS AT HECE/Er oup.

[00018] Fhlgﬂz!ilﬁlg7de'c}eh§b§tl§rﬁfal?%a&%bﬁ 11Q|ﬁﬁ’n"&safs§(ﬁidt&9nett®é1tks| YRR Al sation _
frequency i's up-regulated in both tail and back tunor bearing mce but is
not up-r eglististesidita demen@atlng ﬂmbchrbelartrea‘gnemt oeth DENRPSAnDSEGFLi on of the
Preferred E [.nt r.oduct i The i nventl on provides
et hods 1 SroTLRET Y T b RHES M TRy st b Reat By RutfBod of

respondi Nge§@ndf, e hniGRARGEHuR JEIRLrcOIB ARistrites @AS 8@hmbisketinhaadcHbnignder goi ng
metastasis. The invention al so provides nethods for nonitoring a patients'

response treategniyitth agtihbdi2, agfeiEGFrheot #ifieNECH A 18 tusadigahg ihee di scovery
that neasyre t o. frequency or bul k

| ynmph tra‘ﬁIi por?lwyl%ti e\é%ﬂ %ﬁltlf]a% c3(/rrErf)lh ?/glgglalﬂzéﬂggﬁ be used to identify
patients sensi [000e6pﬁlgn1essp1dmstrat& data done@tstretig thiat inhditionr cfahe WEGIRgENt s or to

identify pa ients with i ncr ea?ed | i kel i hood of undergoing netastasis.
1. Defi nPithyay did not signi 1cantly alter lymphatic function 1n non-tumor bearing mice.

Figure 5A illustrates data demonstrating that chronic treatment with anti-VEGF-C in

non-tumor-bearing mice did not significantly change lymph pulsation frequency when
measured over 3 weeks, n= 6 animals/group. Figure 5B illustrates data demonstrating
that chronic treatment with anti-NRP2 in non-tumor-bearing mice did not
significantly change lymph pulsation frequency when measured over 3 weeks, n = 4
animals/group.

[00017] Figure 6 illustrates data demonstrating that acute injection of anti-
cancer agents does not change lymphatic function. Figure 6A illustrates data
demonstrating that acute injection of anti-NRP2, anti-VEGF-C, or anti-VEGF-A in
tumor bearing mice does not result in any significant change in lymph pulsation
frequency, n = 6 animals/group. Figure 6B illustrates data demonstrating that acute
injection of recombinant VEGF-C protein or recombinant VEGF-A protein in non-
tumor bearing mice does not result in any significant change in lymph pulsation

frequency, n = 6 animals/group.



[ 00020] The term "lynph transport"” refers to novenent of |[ynph fluid

t hrough | ynph vessels. Lynph vessels begin in tissues and carry or "drain"
| ynph fl w0 20oi/d3e@al | ynph nodes (e.g., cervical |ynph mouas201anius4bnry

| ynph nodes, supraclavicular | ynph nodes, nedi asti nal Iynph nodes,
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(e.0., ce{smﬁguﬂabémbmc{% and¥dck @Y 1l>e>ama§ nneéiﬁéms ﬁ&mp%gél\é{eﬁ%ﬂ{ Iyrrph
nodes, nedi astinal nodes, nesenteric | ynph nodes ui nal | ynph

nodes, andMﬁemprhwnMgmmhenodes) down the line until the f|UId reaches the
t horaci ¢ duct where i thethOoo SEI ph. node may be a
draining | ynph node. # £ L

A FHERELLES 018, v ph node whi ch
receives 1yrrph1,itlrbml%tfohom a tunor. Lyrrph transport i ncl udes, e.g., "lynph
pul sation,” and "bul'k |ynph transport."” "Lynph pul sation” refers to | ynph
propul si on as [Q0018] Ebm@ntlmmghieﬁ mﬁwdeé@séer@fymg patientQlpy2d an n certain

200 265 St TR AEGEIGigsb SaGHE b BB Bl BRI bg0e oot
or gr eat ebf underddigs myapdasipuTBainventido #gLBoeMes ﬂlealouyfmhmom@aﬁg adet ect ed by

the nethods. described herein, as conpared to the |y pul sati on frequency

in the |yRYIFNACESEPNSSP BR aRticricshRgfdht [iG mﬁerﬁwndﬁba&eé ézﬁéléﬁ‘r diggReREY. 1 n
certain e e in lynph
pulsationﬁg?ggggﬁ%§myig§y%@ qhﬂggéggg aﬁ%?%?ﬁ&%ﬁﬁﬁgﬁ%ﬁggi I's at | east
about 1. 5Xansboﬁt}51>ﬁ, tuugr d&iﬁmglbﬁmpﬁb&esseﬂi@&;an?@é us8Xto ﬂéﬁatlsz@)(tlerﬁ5§énsﬁii®xpr 75X, or

100X the | ul sation frequency in the | h vessel prJor to treatnent
with an a ggr@apéeﬁrea@m with hnti-ca THEANS ¢ Oggf‘r“ﬁé{ RAtEROUihEht s, the term
"decr easemc%g@d1&&%&[&&&6@&% Bh@bthsis eduction of 5% 10% 20% 25% 30%

40% 50% 60% 70% 80% 85% 95% 96% 97% 98% 99% or greater, in
t he IynphlbulsQ@ﬁunuﬁmequency |n a | ynph vessel detected by the nethods

vessel prior ¢ 400 L, FRTRRLTR lfpert TBReB it of PR A " T Y

enbodi menthgoudhn@mip FasdRC rleﬁﬁ%n V&5EE Bedif it AQuELHTdeRES dr Ndfalie’ IymErh
pul sation frequenCémin a | ynph vessel detected by t he net hods descrlbed

her ei n, i pdeefees- efpeecalyymphh pedesedxi wéyréph]n@m decrease is at
| east abo X, 0.05X, or
0.01X t heb{][prg’d%?(p rlgfﬁ;p thoﬁ %e?%%%@na?mh 19(?(1% nﬁgseg péil1 %(gde ‘0 treat nent
w th an aiiguimadliegh rages)tand femoral 1yhpO@dd¢s)' \kzlmgthbqh&@ﬁiﬂﬁl’ceré@ﬁl&f s to any
conmpound that exhibits fluorescence at near-infrared wavel engt hs when
exposed t BrOsserd atq it 19 tapextivaph nede Gre- 15 isalhgnpynetsertdlandmele, for
exanpl e, | pol ynet hi ne
dyes, achﬁ?%é%lﬁg P%gu g%ﬁé&mg@%@?ﬁﬁﬁpgﬂﬁmggﬁﬁggﬁgﬁgﬁgzsﬁﬁmpthaI|nldes
oxazi nes, nmkmnmgwndﬁgmphmeé@spmdﬁhum@leQMaOQEMéswnﬁkynmhsmlﬂhﬁhu@ls
xant hi ns, other, NI R known .t o .t hase of A sKi art, or

Conbi nat | BAMEHRE BrcRe REEe b TR AR Do e A RabE Aok e deiton

vavel engt Braifing Renpredide] N ‘Ftﬁﬁ%fdd{aﬁﬁﬂg?}ynlﬁh RAE* 15%51% 1 h&dd WRighNg agent s
may have excitation wavel engths of from about 550 ?o about 1000 nm
about 600ra¢mV@blyarm&u1@ﬁ@mmuan&wnmaranﬁpqrblnalmd@ﬁ, e&oolmh or about 750 nm

Lgegbom 85lsat1nor1]11” Q{H%Q%lzlﬂ(] lyrn }arelgpr&srt 7 ur O pu sarl]tlozn” refer I%P%ymplli ‘Nrp2" are

propulsion as it is pumped through lymph vessels.

[00021] In certain embodiments, the term “increase” refers to an overall
increase of 5%, 10%, 20%, 25%, 30%, 40%, 50%, 60%, 70%, 80%, 85%, 90%, 95%,
96%, 97%, 98%, 99% or greater, in the lymph pulsation frequency in a lymph vessel
detected by the methods described herein, as compared to the lymph pulsation
frequency in the lymph vessel prior to treatment with an anti-cancer agent. In certain
embodiments, the term increase refers to the increase in lymph pulsation frequency in

a lymph vessel wherein the increase is at least about 1.5X, 1.75X, 2X, 3X, 4X, 5X,



i nterchangeably and refer collectively to neuropilin-2 (NRP2, Nrp2) and its
i soforms and variants, as described in Rossignol et al. (2000) Genom cs

70: 21 1- 220@.20Neseapi | ins are 120 to 130 kDa non-tyrosi nechiusasie/onsseept or s.
There are nultiple NRP-2 splice variants and sol ubl e isoforns. The basic

structure peuropi lin se ns ree tracell | ar

dormai ns (é?% TR 8§>°<n§5>'€,r iﬁ‘?’gﬁfggl&mﬁmﬁﬂa&% gqll‘??%& e ¢

domai n. E@n @C%Séilgﬁgf@tf&ttﬁ&m}lg%u&nt&ng&r%gﬁnent conponents Clr and Cl's
n

(CUB), whi'ch generally contains four cystel residues that formtwo
di sul fide bri dﬂ@@ﬂ}rﬂmceﬂabﬂerdbmmmnnussthhmm‘@gcmssef becoaghiratd an factors V

d VIlI. Th t | M due t
'ts homoi BYYY BERET oS s R ecdbt o JPbe - s Aot S0a TRxpr of o1 ns.
The al a2 90% @5%29@@%%1898% BoresPasED etht Qymph galeﬂlcmmlleﬂoylmer eas the c

domain is critical for modi meri zation or heterodi merization. Gu et al.
(2002) J. Ly ve&%péﬁﬁtemqbyimgfh%e dgseribadcheTain.gisspmpargd go the(lymolr)  Cel |

90: 739-51 I I Vi refers in
oonoear "B OB dENERRLSI Sy R elod LR ahyashi b )

and/ or neufr @main anBodi)ﬂnaIyts, the mlnsdeam@,eaiefdr@ioethe Hegredst M thengmpixanpl es of such
activities are axon guidance during enbryonic nervous(%%sten1developnent or

neur on- r efesdioRfreNenGgiad yanb ypssel Joteataddinige wmeshads describae hetsl) as
t umor g.ene‘%rﬁ%zﬁ'@&it(} é’f@%reﬁ@%t gﬁl%b%el W Sreb %ﬁg%%a - NE L 10 hf)(ﬂ}t% g}?dl at ed

bi ol ogi ca trvity" or rate OGi cal. activit y, ' as 'used
herei n, reRk&r .70 0gehdraX, a@(,dhs'x; @PEgh.¢ Xl O@BXpaﬂ (D]Ol)églm:lamm\mmaaon n whi ch
Nr p2 playg a subst&pﬁlal roI such as, for. exa enhanci ng VEGF
recept or dEHTVEY 'HRC V?Sﬁe ﬂ’élrof feFamentoRith i t} ??C?W%Hul ate |ynphatic

endot hel i al celfhod )“Iﬁhglhgtag&ﬂ” 1ok € | bl @i dunll YR BANBItOHERE e fee
especi ally tunoral ['ynphangi ogenesis and tunor netastasis. [ 00025]

The t er nsat'ncastitased wachidenigdisivellengxposed th axdivtioCtight REGRPICS of thvEGFC'
"VEGF-rel at ed t
 nt or changbairg HEERIT g O s mlto Bl ST Gierer BT IRERemiei (o bi nd

at | east #y&, psl eﬁl‘lﬁef B8, dceigRpt, Anthr@liddnes, behAtidarbRSindelckinggse VEGH
receptors and t neuropilin (Nrp) receptors. O the three VEGF receptors,

VEGF- C caﬁamhﬂunldexaomzm%mm@&%ep@lwr)eswmph,@@spkgaremp&, styryladbigeels) | eadi ng
to recept 0 31288
(1999)), g%ﬁgggﬁgh%]vgfggéﬁghg ﬁ; ‘%?E %%f % i"on ?&%ﬁgﬁoné%bﬁﬁf

213- 223 ( TAOMpagiMhhdenndagpigelly Eetveédn e,xcﬂatldﬁl wdve(dngth idGBs n&ﬁgﬁ&r%%@e( 1994)).
The phosphoryl ated receptor induces the activation of nultip]e substrates
| eadi ng t &' BHEFOHeHSMEERRA PRI HBRANGY DEEHRUPR WRrdeedicridiomapboutRgY Med 9,
669- 676 ( 2003hboutP0BH FAP Eﬁcﬁﬁ 600 nfif to Wb GH 450! ta'BH?Mo@)%ﬁ fo AMdat o
pronote tunor-associ ated [ynphangi ogenesi’s, resulting in enhance

met ast asi er dtwut &%) mmad abaqurBh0 nodes ( Kar panen et al ., Faseb J20, 1462-1472

2001): Mand 0 J2 Sk t al., Nat Med
(7 19)2 198n(rzbgéﬂ%ﬁ]tsI%FctﬁEPSEg@e“é‘Pplﬁn&at %ﬁg’&zégzﬁ@@ 679, 583 ?2002)
St acker eint@fkhangE@&ﬁQndlrele&coﬁ’e’&rv%%o(&@%mmzME@ @J@épéﬁﬁﬁé 1@6'foﬂﬁ§ al so

been correlated W th tunor-associ ated | ynphangi ogenesis and | ynph node

met ast asi end wariaatspamdrserilesfd ih ivpssiged et elr 2000 pGreaneids 76 2Adhila2ﬂ et al., 2006,
supra. In dd'hHPgr g%I%HmnﬁGFs% @§%kakgdt5|g?ﬁujn ﬁlpeen shown to
suppr ess qHoPY ﬁ %anglog nesi ¥ and ﬁ Hho &g?ﬂgtas?gs nem ce (Chen et
al ., CancBRPRESpla?2. vaAé aRDIol(B0 WoforniseTiRd balc stmétur&@ﬂﬂeu@&}ﬁl@ﬁ | nst 94,
8190825 (2002); Krishnan et al., Cancer Res 63, 713 722 (2003); Lin et al.
Cancer Regoregrlseeémde@@m(tinmw)racellular domppgdalal bigad@ed endot hel i al

ana» vecr 3 Rtrne ERTE g ST mic KSR PR aBRTER Ppmoloff L YRS

f ragment stcocformmemémlcbﬂipem@ttincmh;m?dp((EUB) wmclog@lemmmd)nmtfomact ive
fragnments incl ude, any p tions of full- Ien h. am. no acid sequence which
have | essCYHRIE TRIGUFS s 91 t‘é(ﬁ]‘ih%‘lft&@ 26t THRY %ﬂqmql%ﬁdtqmﬁ W tci d

sequence @@agf%ﬁ@%ﬂ féd?oé%ﬂd&fﬁlpﬁﬁe QEntkiP pBRIGENE tlll\@c d(ﬁné‘lﬁ 1s d&fbnatdiggentire

di scl osure which I's expressly incorporated herein by reference. Such
active fr MMeEntus to its homology to meprin, A5 and receptor tyrosine phosphotase 11

proteins. The ala2 and blb2 domains are responsible for ligand binding, whereas the ¢



contain VEGF-C biological activity and include, but not Iimted to, mature
VEG--C. In one enbodi nent, the full-length VEG- C pol ypeptide is

pr ot eol ytwoabiwo3spriacessed produce a mature form of VEG-PCraskypepssdte, al so
referred to as mature VEGF-C. Such processing includes cleavage of a signal

peptide and cl eavage of an am no-term nal peptjde and cl of .

car boxy! - Ewmnﬁapﬂ%@bgqr&@mgl%?%ﬂ%Oah@rt%rpﬁﬁeﬁ%fe@g hA P el
Experi mengglmeyi 19%@6@17’@,@@%?&@1&&%%@ (1@9*7}1&11 bengs R VEG- C,
partially-processed forms of VEG--C and fully processed mature forns of
VEGF- C ar e abl f00d43] BYawdovEGRRS1at¢d hiolbgreebagbitvay ) ref¢dowegactal o gh affinity
bi nding to VEGFR2 occurs, only with the fully.processed mature forns of
VEGE. C  Dhy¥ioiogigyas pibgiegteLevintaip ot roniBe T drigs el B 6 al | y
active" WsiftahGglabrk. NendinMEE ckarRglby PRk daivigdsalre b &nealitemem cal
properties and biol ogical functions associated with full-Iength and/or
mat ur e VEGREbGOnjceseve sEfiern dicvie arrsont YEGRUION-reges Pogpe.Aangeeissist y"  neans

having th bidity t i 10, tid horyl ati on of, the
Flt-4r ecgnﬁ 8?111%\7%%&’-‘%?%0%%‘&%% %%F(%geswggh@%érpgﬁlgﬁ%ﬁoo t he extracel |l ul ar
domai n of the FM4P'Naceftion modatcdbictdpicaatiwal @r ONrp2nhedibtedt he

intracel | ul ar ,tairo,si,ne;v ki nase donmai n thereof Consequently, binding of

VEGF- C t oblolRgicat aepiitys dvaiped barging rofers angnstad fephysilogism ob patnelegise
proliferati ; : ' ad.i d ' ' ving the
Bt 4 reosntonrarol NI ERER RN HERRR oFibl SR ol RORY 00" e
Fl t -4 receptpor aaivatien, ded.an panedlanshagbibgne emidutmalyniphatio eefegisslial ncl udi ng
conpetitiv i ndi ng met hods, such as RI As, ELI SAs, and ot her conpetitive

bi ndi ng. abah{RC) mieghuiRy Rl BBl Tapngiestcs inewec e d using such

separ at i Oy iRHaROEscRSisfahll WA BQastgt ri fugation, flow cytometry (see,
e.g., Lyman et al., Cell, 75:1157-1167 [1993]; Urdal et al., J. Biol.
Chem , 263: 287(0028717 The 688is; vasedlaGerddtindiabgroaith facEwBG, JVEGH-G667- 3676

any. convent FORST o ERER rEP U eV B o Fi ot HEY VST G50a% Luch o |-
Scat char dirﬂﬁ@hé&ﬁgbét;l?r,ﬁﬁﬁﬁr@fb@ i6la n¥Aiber BYthe AGRGF fa56ily, i Plnid@Oobidd §t1848] ;

Goodwi n et al. , 73:447-456 [1993]), and the like. Since VEG--C
i nduces phuspHbryiage resepter fanrlics-the tyrasie djnase VESHreerniorsnad thoyr osi ne

phosphory i I.Ngeat i f .t mat i on
o o Fi't 1R SRS OB e Yl YIRS R BobT SR L S Bt I RS

" bi ol ogi c@DRatteptdry indEBGFRBAVItRIgret dpeorg biallinigyto ke epiondinie@izZiibh r ecept or
(VEGFR2) . vascul ar, perneabil jt as well as the migration and proliferation
of endot hEYHatal el § Dokt iser VAY A1 SRbo I BTy HENBROVERE- C 1o ¢ he KDR
recept or ks C r2_ b3y &y r meabi lity
as wel | aga ﬁ?%dr% %{%rgﬁklggglﬁ%?&b%ﬁgp’e%gt ?’%Bpldlg?l%)'/ g&ghl%?]?éffgren% ?’a’lf ?2‘% and/ or
acti vat i ofhef 2600219884216895 CIOOHp. Haviphgsphbe/l KBRrecemepinduces dlre adigatd®G—- C i n
Vivo or in.vitro. 0028] The term "VEG--C.antagonist"” is. used
ner ei - t oOFBpbioT bsiiey ETING o HpEC S AT A TG ARG S BRI Al

i nhi bi ti ngr 301/99649-5% 2roegcly.cngre%rels§5@5f%mgcmiuliho\’%@fs fad@owi ties. In
certai n enbodi nents, VEG--C antagonist refers to a nol ecul e capabl e of

neut r al i ziogromokowRriotgssociatiddymphangicgsnegatésnlingrie dulkdnagd wretastasistd er i ng
with the abili of, VEGF-.C to modul at e i i mhat j ¢ . endot hel i al
cel | (20 bbbl mograrbel RO QR PR GO B o deci =i 1§
turoral | yinpaBolomE 83682 a1t 1); 8K0be BRil adhasied.7, VEGEFOC a0l pgenkst & i ncl ude,
Wi thout limtation, anti -VECSSE- C anti bodi es and anti gen-bi ndi n%éf ragnents

thereof , Pled¥ptsy GesracuPés-S8hRaari Siatieyeia whredh b 259343008 1y to
VEGF-C th / ' ' [eleT] - Q receptors,

ant] - VEGR CPLs SEPHSSEE R bein 2LRGRAHE BBRe Bl Cont sts such as
smal | nol senghangippedesisand lyahplt delc\iEhdRadi afod a @B RSo f hileantcaneor VEGF- C

ant agoni st,". as_ used herejn, specifical]y.ingc]udes | ecul es, including
ant i bodi eé‘,eV’ﬁWFﬁi ghenrelg S, sugt e HidHinnn 106164(&9‘;5’50 t (g%g,_ msdiisddes, and
non- pept | e s BBLEGHESo it AL kYRR LrR0d Rl RrARRRLe Of
neutrali zi Iglj &S:ki ng, I nh?l:s)iﬁtbi?nsg, abr ?S“ﬁt igl%?&rnedugi ng or interfering

wi t h VEGFaGtaasésvn tniies (Chehues al. tGrancereRen 65vVBEH-00 BIc2005 ), Hest alspedlafli cal | y

i ncl udes VEGF- C nedi ated bi ol ogi cal activities (as herei nabove defined) of
VEGF- C. [00029] The term "anti-VEGF- C anti body" or "an anti body that
binds to VEGF-C' refers to an antibody that is capable of binding VEG--C
with sufficient affinity such that the antibody is useful as a diagnostic
and/ or therapeutic agent in targeting VEG--C Anti-VEG--C antibodies are
described, for exanple, in Attorney Docket PR4391, the entire content of
the patent application is expressly incorporated herein by reference. In

o o o - . a 1 o - N TP NP~




anti body to an unrel ated, non-VEG-C protein is |less than about 10% of the
bi ndi ng of the antibody to VEG--C as neasured, e.g., by a radi oi nmunoassay
(RIA) . | rwoentiaismoienbodi ments, an anti body that binds te®CVYESEIQCES a

di ssoci ation constant (Kd) of <I|liAM <100 nM <10 nM <1 nM or <0.1

VEGF- C ¢ nini @ [GoRect Da- SIARG)-Detbed s arie et Baeerda0bdy: R " 756030

The term (NEGE,105 RVES 6 1-@oyseshyerein refers to the 165- amno acid
human vascul ar endothelial cell ‘growth factor and related 121-, 189-, and

206- ami no aci (08A6RAVessbucadotbelad proetth &ctaelT, “YiEdvit-6”f AEQFE’, as

descri bed.. eu et al ., 9).. L.epce ,246: 6, .and Houck et al. (1991

wor e Endos VB GhoRi SYRED PR Y (e RS R B sl

processedpbl é@ide%a@@ftheﬁt&ivta%@Mbﬂﬁ@?'th@hﬁlol_ehgtﬁquoﬁyﬁegﬁa/éiqﬁ%ﬁer om non- human
e

speci es such as nouse, rat or primte. Sonmetines t EG-F froma specific
speci es af@bpigicahtaedvhiragraents inpluds aay pPeVRES of dire fulintgnstiyRarno aEGE f or

muri ne VE d ete. T rmy VEGE' o .S . tOr truncated
Form of oy Bht et s B UMb IR SER UG e 5" e

165- am nos@picacdusnbowl as SBOAD EORob e Palencieb | 6,45 1Qvad) tHeamtiey disdRefues ence to
any such forns of VEG-F may be identified in the present application, e.g.,
by " VEGF PBwhishys exprepsigangorpargyp-hegsin by/merenes. “Suphachivg iseraettdl posi ti ons

for a "tr U@ﬁ%ﬁﬁﬂﬁGP?@ b¥fo \(Ea@icﬁ‘-&igy Mhef.ad, lgu? If.{){r;g"%%a ¢4l rh%lmteh@EGﬁé.ve VEGF

sequence. For exanple, amno acid position ionine) In truncated
nat i ve VEGonescrabgiompasihe ifeihlchgth VEGHTFO polypgptide isptotacdytMalBF prothaed r uncat ed

native VEG- has bi ndi affinity for the KDR and Flt-1 rece conpar abl e
to nativeDP\Wege a mature rf)({%mfg\ﬂ?bﬁ\%zfﬁmp i &gﬁ%,oaﬁe_rf] it W%?ﬁifé@- bi ndi ng
to any VEGH SeeRLAE iudR¥IWEDe stadii@lal ﬁé})tﬁ@fahéli’ ble¥vaad ©RaRg@miRQUl ati on of

both normal and abnormal angi ogenesis and vascul ogenesis (Ferrara and
Davi s- Sy tem{nkd pantideEndd cleavrgeRé v cab@xyl-t2BninEepaptida tq [irodede alfullypl . Med.

77:527-543); pronoting e oni ¢ _vascyl ogenesi n i nesis (Carneliet
ot ot (19585 RRE L hebr R TR SR AT RBETEEh

380: 439- 44Z)GF-anghriiBigkpictRed fditis ©f MIBGTaL Uaedy yesestd Rairt femdbron in the
femal e reproductive tract and for bone growmh and cartilage fornmation

(Ferrara &EGH-C aragygyo Wad YRORNR(Fl44 szepteno Haervise higy affipity pmdo®) Nat ur e

Med. 5:623- I [t [ ' ' H@. h angi ogenesi s
and vascufoogéﬁ%%zso?c%gw‘g@h gl%pﬁilg%rcg%le(gﬂ%tugg\f%ggt or, g)‘(hi bits multiple
bi ol ogi cal eff g7} Thotdiar “bpblygicel agivital apt ddelglally audte asitterygatdhel i al
cell survival, vessel perneabhility and vasodil ation, nocyt.e chenotaxis
and cal ci ifhd VEQF% Wpaﬁ%lreéﬁoromém%bﬁwaé PEYPYics 8B PplogEr! Cebe- Suar ez
et al. Cehlucibhl ausblili@d S ffFRA anfhD nleRBDG MO RRURTe ciRREALNS! U €S
have reportedl mtogenic effects VEG- on a few non-en otehe 1al cell

types, sudl@sCridiaologikcalpicgmeyt memisthaglngahe allitystp bpahntor eat stiecnwdatec thecel | s, and

Sch | rri t al. (1995 I 1, Physi al 64 - 394,
Coor g vel BFPEborfiop pbgFs PRigire BtV EETICEr (BRI Q6EGEE YabbddRael | o
al . (1999 hehxtreUI 08 GomathsRHSERA 14 ptor and thdré30Rek ath or ViRt MRt agoni st™ or

"VEGF-speci fic antagonist” refers to a nol ecul € capable of binding to VEG,
reduci ng \E@relbdgrterosing frirasy domaindherpefu toabéquienidy, bividyekonYEGEhidbi ti ng,
abrogatin reduci n or.interfering wt.h. VEG: bigl ogical ,activities,

el udi ng reBtr P g e e e B e i R AR BVEGE +ecoptor s
and VEGF gEttraiietonngl/ egenesich dndllehdothekird-4 eebptos ot ieyREGEEC in
proliferation. Included as VEG-- zé)em fic antagoni sts useful in the nethods

of the i nVEAOT Bnvilpe BilinpebY EGEC ththe Fipbedceptensanbegleamingdysye,  ant i - VEGF

ant i bodi e . i - hindi No: . C I ecul es and
dor i vati vou e GR oA R e oA e bR b RO BRI RIRN O, T

bi ndi ng t 8Li8Yes, and oeecorepipivo bindifgskons Lpgant aedeptor eomplexdEan-bEr ap
(Regeneron)),. %{M.VEGF 21-gelonin (Peregrine). VEG--specjfic antagonists

al so i ncl thBAir wemtsh SeRATSUATTECBpdSASERITB, SR Hgalon. Aoy SEABETAuC] eobase
g:olt gge ngS(sgg,L&{)ﬁﬁn&@et\@%eujgi 157ENS 7RO @AULRR i 418G 18R I MEGH, RNA

e
t7bodi es, and ribozynes agal nst VEGF. VEG--specific
ant agoni s263:a8 A28 HdI108RY; muh@eqringdz ab niaMBAOTh| 8306236 ThidO8R)) rhdttoe VEGF and

are capabl.e of bl ocki inhjbitin abrogating, reduci or interfering
o £ Ve IBs oReu S aehh SR eBles R SRR ol SRl Hrarb B
specifically includes VEGF nedi ated bi ol ogi cal activities of VEG-. In
certain enbodi nents, the VEGF antagonist reduces or inhibits, by at |east
10% 20% 30% 40% 50% 60% 70% 80% 90% or nore, the expression |evel

or biological activity of VEG-. [ 00033] An "anti-VEGF antibody” is an
anti body that binds to VEG-F with sufficient affinity and specificity. In

. N Y L - = o o M. o o




[00034] In certain enbodinment, the anti-VEG- anti body can be used as a
therapeutic agent in targeting and interfering with di seases or conditions
wherei n twe 2vH@B2@6ti vity is involved. Al so, the anti bosgTnmsgolbe4siabj ect ed
to other biological activity assays, e.g., in order to evaluate its

effectiveness as .a therapeutic. Such says are kno in the art, and depend
on the tareg&Sé%ﬁ&l?@%ﬁﬁaﬁgdm& SehlisSep aﬁdwgébzﬁfi(_ﬁ%g}?arm}ﬂ& i ncl ude

t he HUVECAIBNIRY 15 Qb0 @333Y949) UBBEAWiRl e o7 QU b3!4@‘?14@6t[191}3]ﬁ§§@bh% 1{kas
described in VWO 89/ 06692, for exanple); anti body-dependent cel l'ul ar

cyt ot oxi cBinge VADTEY iadutces phgrpbomyhitioned ihet 4 cgaeptonxdooi¢nfiop@D@osassays (US

Pat ent 5, 500, 362):. and agoni stic activity or .he OpRoOi esi s as (see WO
051 57062) PIRRIGRH QRIS Aty Bef P e TafiagORGE DR RS o AT -Vecr

honol ogueﬁeéézpt@hvmp\/é@em@l@r IYVE&Sthér cniydiéeV EGRoat BidldgéQhstisiueh as P1GF,
PDG- or bFGF. In one enbodinent, anti-VEG antibody is a nonocl onal

ant i body msans vingsthe abilifetodumdtodpPRopecpies VE&EREDordsenlar peimoabNIEGF

he ant 1 - e &y HeBidfbo o BRI ARRE ROt S 0 o PR S

anti body gedepaifad GECDodhOF DIRorebemsit @agtesalt in ¢llRATIMEBA0E BhitRésn of
57:4593-4599, including but not limted to the antibody known as

bevaci zunpscpBypermgakitiings well as migrefeamaad/or peol Hafion/pesOndiffersgtigtion

"Bevaci zu b W F\{ﬁ@F f JENE s a

reconbi na%cp%%%a}{%ftéoﬁ%%@VE gl?fsolﬁ%c ona ant?cg%§fd§gﬁ§yg§gdcé}zcor ding to
Presta et vabor (ib986) Cancer Res. 57 :4593-4599 . It conprises mutated human
| gGL framework ' and antj - bi ndi.ng.conpl enent ari.ty-determ ni ng

r agi ons. {1 om ¢ HWOS! 1THe (et ORRRaHOL O et e T ot herdo 8 TORHIE bl ocks
bi ndi ng of, Ayt nVERET A, bIo%kfn%?ﬁBib@t‘i , abYRRERY, FRfuBInY of 3t edridheir@m no aci d
sequence of Bevaci zumab,” i ncl udi ng nost of ‘the framework regions, is
derived fNéiaHGmahviiigd In cridinahdhodizents fVEGE-CGsadagonwerdfers tes modetufa om t he
murine antib 4.6..1. Bevaci zu .has nol ecul ar. mass_of. about, 149, 000
el tons. ahPPE Qs sGuing Bl Eab TR RS stae ik BB S I eee

ant i bodi egecaibgit) Wf VIEEIF-des elddaret dngiddeSesimpaic cAddBdiaB é8l (mued Feb. 26,
2005, the entire disclosure of which is expressly incorporated herein by

r ef er encemigration, prggeREpn phedulidympbangiedraeus capdcrdly tMEGRL r ecept ors are
VEGFRL (a - Fl 1= | FLK-1 for
the muri nle}ﬁlgpohﬁggl 1@83@%4&5 g%%%ﬁ??%%@g ? Eé}gcig?tggogl\é@%rﬁl%}lgr%)ﬁgg@ tVEGF famly
menber vatigatibn tanVEGEGA-(amibedico atdiultigeh hiddiag ffagchiits tHeecof utdept@ngt h Fl t-1

receptor includes an extracel | ul ar domain that has seven |Ig donmains, a
t ransmenb s A H?ﬂ\é%ﬁa%wth Rindapesifig by todoiel 6 &m%yml@éﬁeﬁ%g K nase

activity. IR VR L L agi pf VEGF and
The 1 nt t agn g8 ohEEFot: REcriTa Y RGR Pt pilA apd el Ve a7
VEGF r ecepicoptonmitegumistssucbras fmald mexkcsle inkibeofs,of tlkaV EGpBLiahd dAIGERbi nd t o

VEG- can used, GF . inhibjtors that bind.to an equest er the VEGF
orot el SR EHy IR HETI FY ORI PHe TEURIRHOGHIBM nent's, ¢ he
VEGF 1 eceplcQldifPdRBElRs, aafibdEIradhhddi, Behef bRAMHoIIPRBHER! peptitled af@! Ubl €
form such as sFlItl1l. A solubl'e formof the receptor exer?s an inhibitory

ef f ect onneheesidelsogllaadlcades, that Yindfto ME&R/EG@Rd praotagible oy nditrdizmg. t o VEGF,

t hereby preventing.it fr.om hindi to it at ur al ors. .present on the
surface opREEPuIRline, MOHREQ 1 RehE k e Mt LEERS A 0aREh oot el ns.
exanpl es ThydMtcCBrmar PEGESC httidtedrabesiically incluf SOVBEF-Amehiater i ¢ VEGF
receptor protein is a receptor nolecule having am no acid sequences derived

fromat | g@é‘tgl‘i%“ﬂilﬁﬁf%ﬁ%h‘ﬁelﬁﬁ?ﬁ@i%ﬁ?ecat()fl\@e@ -Cone of which is a VEGF

receptor prote LIt If ceptar),: {4 abl e of
binding to and[qbrq(ﬁ?}ogpleﬁg ﬁtel{lb\lz%(l]ggg ca Oggt(?[eia?f}lg?&@é@ﬁ?&r\lﬁgertai n
enbodi menVEGR-G& refhisne an entiic@ly thae depipable pf bindinsVBGFtGevithrseffeidnti nvent i on
consi st of am no acid sequences derived . fromonly two different VEGF
receptor ADINEYEHELINakBRAYEOYAh 1&@@&@3&%&@6@@%9 AEOHE, two,
three, fOopfectfhisWEEGRIX: ARE-VEHGE-8EYEBodiSs drk B HRRRI B8 cfahIR i Aty acel | ul ar
| i gand-bi nding region of the fit-1 and/or KDR receptor can be linked to

am no aci Boslery PRA3RE, the erirotbmentinditied Fated applotasdm s, exposslgxzoppaeated

i mmunogl opul i n sequences. O her am no ,aci egquences .to i -like

omai ne. aRB kORIt T oneetniodifey 1B sakaRs R s et sy y ki 11 i
the art. Exanples of chinmeric VEG- receptor proteins include, but not
limted to, soluble Flt-1/Fc, KDR/FC,J)ﬁr FIt-1/KDR/ Fc (al so known as VEGF

Trap). (See for exanple PCT Applicati Publ i cati on No. W97/ 44453).




[ 00039] A soluble VEGF receptor protein or chinmeric VEGF receptor proteins
i ncl udes VEGF receptor proteins which are not fixed to the surface of cells
via a traweremi3ame domain. As such, soluble forns of tReTWESHONEIEPt OF ,
including chinmeric receptor proteins, while capable of binding to and

i nactivating VEGF, do ot co a transmenran I n t hus
general | y? %)OHBFO BEBY; gtCiF CAretRIn 1R &g Bap a Wbl:gg)h%ftgf:%e’éilu}gs in which
the nol ecyf ﬁe'aﬁtlﬁ&g"t@w C as measﬁrggoﬁg%bf‘ gd&élﬁﬂﬁlnoyggﬁ(l‘{m hhtors are

described in xample in WO 9 I nt ernational "Application
PCT/I899/O@ﬂ@ﬂ¢mbumntm@5ﬂ2mﬁ¢@dyﬂwm@&ﬁﬁﬁﬂvEQWHEEas$@mﬂmN@pn@pﬁﬂmn524 U. S.

Pat 3 8 883,113 U S _Pat. No.
5a886 ozo?’(‘% ‘ééﬁﬁY’ %(? @P?g@ ?@\@ or 54 M%Sméeé% %“93/ 10349,
WO 97/ 328516antWE93711 @?a%aﬁodm&sgﬁo%%ﬁopé@ VBGPA4 8t 15%&9(763&1115&1 and WO

98/ 02437, all of which are herein incorporated by reference in thelr
entlrety‘VEGF(jﬁmmdﬁﬁ¥ﬂ¢HEﬁm§rn1 B20 series polypeptlde as used herein

refers to a pobxﬁes |ncI E@%“&~%ﬂz 1t-0Qd ?}Qg&an%gﬁpy%:y GF. B20

series pol ypeptl t not nlte anti erived froma

sequence @ﬁllﬂdmlcﬁaﬁnzﬁn&asbaldxyerﬂbtlﬁhm&ﬂcgedswuhetﬁctamndh@myeddlezsc rigogandn US
Publ i cation No. 20060280747, US Publication No. 20070141065 and/or US
Publ i cat i 8P0-NIinopeidHopen 6’¢sculaﬁén%hql@hﬁelbgromlé@ét%wé descaBpd Prati ons are

expressly ef er series
polypeptl g&g%&% Eg?Spﬁkgéggfy%%d&ﬁwqﬂéﬁPﬁgr|cat on hb6ﬁ§@%605§95 us
Publ|cat|u@e&brwﬁﬁ@%ﬂ&ﬁ@ﬁﬂﬁoamﬂMmgduﬁcaubmnnaMndﬁnNmth&@@?ﬂﬂ@@&ﬁ? In

anot her e i_ment, B20 ies.pol ypeptide is B20-4.1.1 descrihed in US
Pat ent mWﬁ@Et A re6rg § 05 From oA SRy ek o mgRscuF O PRy press| y
I ncor por akgd ARESID \kE’GF BRI £YKBific s Pecws e[r@g%ga]ted-r teffrﬁi fch @ h¥eGres

pol ypepti de" as used herein refers to a polypeptide, including an anti body
t hat bi ndérthonvEGHEGIEENYEfGFder patine &hiGidesd ctec [Tihdéem BUEGROIs aldorriseéd t o,

anti bodi e rived a se enc he &b. anti bod ri ved

o body ThSRh i Bindeh e SIS BEBaRids “OutsBRpaoteiis B B 4 b o,
200701410689 an@é b5 mikddid ﬁ@rha@aasmar 2HHAQDR 020 7arotsth Retot eReRAINkPept i des,
as described in US Publication No. 20060280747, US Publication No.

20070141085y rdtlbforps opYBiGicmey ba idstifiohortbe posent applitatigs. €. Huby not |inited

Pai . Nos. “7e00" 309" 6VERS a9 ddihet aBaibb 0 pgdRhith e T >
96/ 30046; "tWidicd 028R;c AHRGD G688 mBBted é.sl ifdicitadl énthe Aptivd YAGFaRqIRmbE.i cat i on

Nos. 2006009360, 20050186208, .20030206899, 20030190317, 20030203409 and
20050112158" cxaAtplapiaaq pajition ho(methiontse) indrnsaicd gaiva VieFHsalso

288: 149- 19§Séﬁ§rpgﬂg]methﬁn ﬁﬁia@lvgw 'T%@ttﬁmcﬁé&]ﬁz{tlv%r\t’lﬁépﬂh ]phl‘ﬂgl ude those

t hat bind ctlon epl tope on human VEG- conprising o si dues F17,
ML8, D19, affity f&i2the KOBO and Blt-1 rkddpiqrs Edlﬁﬁarab\lﬁ(ﬂo @04 WEGFal t er nati vel y,

Grnor ant - veclSRT) B8 HaES gloatal b io it S THAE R Bae EFB R Hpl o, i n

Liang et 8} any VEBFQigfai@pladBdity Siehk a9 8doul AR both normal and abnormal
angiogenesis and vasculogenesis (Ferrara and Davis-Smyth (1997) Endocrine Rev.
18:4-25; Ferrara (1999) J. Mol. Med. 77:527-543); promoting embryonic
vasculogenesis and angiogenesis (Carmeliet et al. (1996) Nature 380:435-439;
Ferrara et al. (1996) Nature 380:439-442); and modulating the cyclical blood vessel
proliferation in the female reproductive tract and for bone growth and cartilage
formation (Ferrara et al. (1998) Nature Med. 4:336-340; Gerber et al. (1999) Nature
Med. 5:623-628). In addition to being an angiogenic factor in angiogenesis and
vasculogenesis, VEGF, as a pleiotropic growth factor, exhibits multiple biological
effects in other physiological processes, such as endothelial cell survival, vessel

permeability and vasodilation, monocyte chemotaxis and calcium influx (Ferrara
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[ 00045] An "effective response” of a patient or a patient's

"responsi veness" or "sensitivity" to treatnent with an anti-cancer agent
refers towohetiai3eoidcal or therapeutic benefit inparted toTASp@EDIOESsI®1 at ri sk
for or suffering fromcancer fromor as a result of the treatnent with an
anti - cancer ent, such as, e.g.,,an apti-VEG=-A antibody, a nti-VEG--C
anti body, ang} %gws-aﬁmfﬁwﬁawr %%éebﬁigwr%ﬁﬁli ?el.?r%?}tjg@[% S@egi; Epi{r or

bi ol ogi cak § ERPBNS MoreBv&GOPREALLUTIESIRRE $EporR dRAd el JRIRAISEEGR ofit abl e

di sease (w thout 'progression or relapse), or a response with a later

rel apse of feheopatiathelidl colintypres asich as ekt pigehhepithebalt aelntpantichtic he

ant agoni st,. Foy, ex e, an effective re S e. reduc nor size or
progressiSwﬁffg%agagghvgwlfﬂﬁa {?%ﬁkddé§8§52égﬁgggﬁ5¢iﬁ%egg' Crease in
| ynph pul &8tiowcishedueRey M. CYIMPinNesn6]. 1263051130 Sbndetl Rt al. {19905
draining | ynph node following at |east one treatnment with an anti-cancer
agent. Thé Mecreas® PBILyMh pul sation frequency effectively predicts, or
predicts with W NSk M ch e tjivecr » [ 00046]
Pant agoni st s 2l E2E ey KUK ehpalE gr CEER LGS ERBERRTS rekdR ™ i bi 1 or
reduce t héholdcaleagpatat ofbihtiigtty VG R, hedushlgeCBGE ckprewidricrvElbey: bi nd.

Ant agoni sts include anti bodi es, synthetic or native-sequence peptides,

i munoadhB8&ytidizingnpjogag. IniBItwe oG gEANG RS o WeEinegvith ,
optional | y: )l i H@ﬁﬁ : t ﬁﬁﬁ? . cki ng"

ant i body g¥ﬁ§%&ﬂgﬁ%§g%%?%9mﬂg%Pu 0 35?§a§§e Fgﬁll Pngﬁhg?kgeduces

bi ol ogi caVE&iR ievérityrsahd MEGRmediged aniogemds.and endoth¢l@00d Y jurdival' @goni st

anti body, " used hereinp, i n_ant.i body which parti all r |1y mimcs
at 1 east’ BTG IOFlyed ?So@ﬁ%éml?)? fptggonis Jsoel) ) dhsdorthedie B o est
[ 00048] THR@B@&ﬂ%%@BBbQ&Q%Eﬂﬁ?&%&ﬁkhﬁyﬁﬁ@qO ﬁhﬁﬁmﬁﬁﬂﬁgﬁﬁhﬁ§ﬁﬁ&ﬁmﬁ”d

specifically covers nonocl onal "anti bodi es, pol yclonal antibodi es,
mul t i spechitigsndmdibp Gagwerfte thyreadi rspepedrfmelcaned dnddicasytivies wheeh Hindm at | east

two intact antibhodi d anti body.fragments . so |ong as th exhi bit the
oo 1 oq- ot Rl gR SRoFIeBY et AHEREE  fus fadtelliibony 15 one
whi ch hasfiResR ptsteint (d.¢. U EGFITSE PRE@NSHNIN M PVECEC QYRR h (Pefigriac onmponent

of its natural environnment. Contam nant components of its natural

envi r onmeNEGH-#erdicenfagosistilonnelode entpganest vaiiantyph YECEpehmentidagi agnosti ¢
or ther apgﬁﬁs'e se.uxﬁl%Feo{)ere othggm%&tdn%?tgé{ t0 @’%Fn%aql W?\}A' ﬂl%lleecﬂlze\é HReted B TONES,
and ot her protei naceous oF nonprotelrnaceous solutes. Tn sone enbodi nents,
an ant i boWEGE RNK bftas@rs( pgptibodigs,eat eibokrass QadesbyY EGF. \EGBispevific body as

determ ned by, for exanple, the Low thod, and jn sone enbodi nents, to
greater tAHAZDEYS 61;30Wéﬂlt?ﬁtn,onle%“dﬁémaﬁég?“é‘geséhﬁt@%ﬁ O EGH28besi n at | east

15 residu ] 2ar i i se of, for
exanpl e, §%§B%ﬁﬁ?%§kglbﬁ%ﬂ%ﬁ@%gkgﬁ%%§%§%%?ﬁﬁg %ﬁ%%gﬂgﬁﬁgfﬁ%GgDs-PAGE under

reduci ng bwolopieal educiiesg Thosdht teoms ViEGhagtivitoes” epeanfplaly i@badea 34 @EE bl ue or
silver stain. |lsolated antibody. i des t.he anti bo i itu within

recpnbinaﬂFH@gwi dggﬁggnguwéagytgﬁt&ESWﬁﬂﬂgﬁﬁan“P&%ﬂﬁﬁfé@%dy's nat ur a
envi r onnepkta¥didt r&Rice S IRABRE Hy-at atl 198%,110¥5, 3000R0ES, 5045 @b%%@@%gnt i body

w |l be prepared by at |east one purification step. [ 00050] "Native
ant i bodi e80%aP@0ws naire.thdhetpeessiontlevaher biolagicat agihvatyeif YE@H. about 150, 000

dal t ons, conpo two_J. Lcal. light (L)..chajns .and t i.deptical heavy
(H) chai ns. EaE@%Pi% I%n & H{éﬁﬁﬁﬁ&g a]i%;lltfﬂggd Y %I&lﬁg%glaglﬁlg?%mb\\éggiﬁé’v 1gloval ent
di sul fi desirap@nt Mhihite abdgpedifither Ioécrdibethbédigchts kagasbodaistieste@mming t he
heavy chains of different inmunoglobulin isotépes. Each heavy and |i ght

chai n al sBomadlyhayep suffigicafy bayingaffiaién fary BEEJpr paemme iteyedibogyich heavy
hai h ] i i f . 1 f
constant. HipeREh PR BaA L BPAIRe BB D Md v Cpuodeilidty SRSl )

and a const dattrntiaathibya atirfadeplaihivarcendncetiageConst @nth gdahaBhAcdret he | i ght
chain is aligned wi.th the first constant donain t he heavy chain, and the
| i ght - chaP¥ay &} {eptieddg s nApRlicafipy e 1W19ﬁ1‘{%8"‘3%‘}q541}|2é5§)6ﬁ%ﬁyﬁl%f t he
heavy chajificedRafrirdodb@ib @b Ay AElB e dEScAfisn Qghyse(_%iglzm’sf),%fn an

i nterface between the Ilght-c%aln and heavy-chain vari abl e domai ns.

[ 00051] Theariplari abl e region" or "variable domain" of an antibody refers to
t he am no-term nal donmins of the heavy or light chain of the antibody. The
vari abl e domain of the heavy chain may be referred to as "VH. " The vari abl e
domain of the light chain may be referred to as "VL." These donains are
generally the nost variable parts of W anti body and contain the

anti gen-bi ndi ng sites.



[ 00052] The term "variable" refers to the fact that certain portions of the
vari abl e donains differ extensively in sequence anong anti bodi es and are
used in twe2bimdealg and specificity of each particul ar aoriuseady/ofisaplits
particul ar antigen. However, the variability is not evenly distributed

t hroughout the_variable domaipns . of antibodies. It is concentrated in three
segnents cal | eff %ﬁ?%qrragb?r@‘g?%@ie% e(mﬁégﬁpﬁbqﬁqaﬁéew #5-%chai n and

the heavyﬂfe@wﬁe/@geinaﬁl 18rodf sﬂﬁmema&g%@l DA Yor CORGRENEInRGLhONS  Of
vari abl e domains are call’ed The framework regions (FR). The vari able

domai ns oWVEfdt aofieitheamyoland Alsghthe ehbatly remclhe sibmptddse ofheubiokigicakgi ons,

| argel y adgpting a beta-sheet configuratd gn, connected by three HVRs, which
for 1 voptBiniseprae- madiio Somu s BT BeniRge BHTstc  RiThet a- cheet
struct ur eassdfiearkViRSwh I B3GR 260 @Elge@m thetdlodt @@ diiRtchd@SRe Poraké M ty by
the FR regions and, with the H/Rs fromthe other chain, contribute to the

f or mat i onawfbodie Eapmplge mchidedhafUiE(e indibitign assenditemor edlegrraBat et al .,

Sequences. of, .F L NS I I ooy teres F.fth iti tional
ettt o oo REh I el TRURRE SR R ERmplL bbb depPienlinc ! D0t

i nvol ved délidgtdyyotdxicith@ bCaylhiDeddhplamfcnthedhimdy citotaicig(UDIOssadgst  exhi bi t
various effector functions, such as participation of the antibody in

ant i body- édEAERN-SULPE2) a1 agenistis agfivity or hempippossip a333ss (s8¢ §HP chai ns" of

ant i bodi e i NQagl QbW EAE ). nf: r i igned to
one of t\/\gs{%yée%agjl %’glda? ?tudl/ %@? a%l %%e ,@@%lfs?dgly ﬁ%{%ﬁa&() i? E%n\?? gﬁg’é‘gﬁ’&?; based
on t he anmsuth aadMEGESgeVIEEE-(@ ot bthier groortls faatirs siahrais ®SGF, PDGF of 6BDG64]

Depending.on th m no aci uences. of the conpstant dommjns of their
heavy chalh@e &k a@te@%?’ﬁﬁ 8 1Sia|{§?n99§??a[;@1tg’§§?’ gwgﬁmﬁat%f'ﬁﬁf erent
cl asses. EﬁﬁéﬁﬁﬁbgaiH%Qn&ﬁk?ﬁaﬁ&ﬁﬁ?ﬁ@FQ%ﬁbgﬁHﬂ@Qhﬁﬁ%hﬁﬁ%%yh@%ﬁd&ﬁp, | gE

I gG and IgM "and several of these may be further divided’into subclasses
(i sot ypesNTCGE HB, 107§% In anpder einpGBimeng @ag antigEGFaamdibbdpA. a rEo@nbisanty - chai n

constant donmi.ns, t ha rrespond, to..the different ¢cla s _of

gl Bt HE ki VEFFRERRARE findF sy € FRORBRERVER e subuni
st ruct ur eg| WAFCE TR ReSli ITRIF9B0138D, iGeNfing biehdtansited todhd dRibedy kedwasses of
i mrunogl obulins are well kno and described generally in, for exanple,

Abbas et Bevaczgmpbi(BY: AVeARBN )1 munol ogy, 4th ed. (W B. Saunders, Co.,
2000). An anti ngq‘ etQStiR?EféE Q{tlib%c]ﬂz?{sgx? ciguﬁﬁ?d[hf’(gsc}ggl a\ellm&t’{%&m{ gy med by

coval ent or noh-coval ent associ a e an one or nore ot her
prot ei ns Grhu4o VBEGE” or “AVA$DOOS5]s alfeeombinast Hifmddizddemgt VEGHt i body, "
"intact antibody," and "whol e anti body" are used herein interchangeably to
refer to HIPNALNHGELRdY gqr@raéifﬁ%qcam%tq Breptachek (KO Caret” Kt i body

i t i ged T i i iofft i bod
ragment s sasseehsae di el e Iﬁﬁtawmmg@l%n%vb&k{r%g%sfsﬁrfaA&%rggﬁ-eg oy

wi t h heavy chains that contain an Fc region.
ant i body" binding domempusety-deereiiningseginnafromibe ynurinataniih VIGEF conj ugat ed to

t ot oxi i et i I . J.00057] " i dy f ts"
Comyr e HopgrierdhmBPod £t LR hicks binn g rbrasy FOE ST SRR he
antigen- b%@?fd?&mﬁt%gj O3, b e inbXailege Rt 08 BRI Y, AAMBRNAS miodcdtude Fab,

Fab', F(ab")2, and Fv fragnents; diabodies; |inear antibodies; single-chain
ant i body thsl feanudveerk regidnsnid dérseddidnm buman IZobiaad abowtnBd of thereamiricbody
fragnents, . 00058] Papai.n di j og_of .ant i hodi es produces two

| dont §oar SR SL 08 ey e el 9% L Paf Al R s et BRSO

si ngl e antb@en49i000idagorsi4nd,is Adod/14ted 1 Benalcizufab ahd 3GRE Atmanbastiname

et eCt s | mibodiss are further dascribed in 018, Pat. No. 6,884,879 issued Feb. 26,
2005, the entire disclosure of which is expressly incorporated herein by reference.
[00036] The two best characterized VEGF receptors are VEGFR1 (also
known as Flt-1) and VEGFR2 (also known as KDR and FLK-1 for the murine
homolog). The specificity of each receptor for each VEGF family member varies but
VEGF-A binds to both Flt-1 and KDR. The full length Flt-1 receptor includes an

extracellular domain that has seven Ig domains, a transmembrane domain, and an
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Pepsin treatnent yields a F(ab')2 fragnent that has two anti gen-conbi ni ng
sites and is still capable of cross-1linking antigen. [ 00059] "Fv" is
t he m ni muonzantdskady fragnment which contains a conpl et e pamttisgean/s4ndi ng
site. In one enbodinment, a two-chain Fv species consists of a dinmer of one
heavy- and one |ight- Chal varlagle domai n non- cqval ent

associ at i gtraceliplay ﬁﬁfpﬁn? m@%ecqf\?)"l%pérg? CSWélalh‘épéWn %and one

l'i ght - Chaiﬂ%ol&f%ﬂh@ﬁie%&ﬁﬁ%bf“\/ﬁ@@ A8 1RO &Ml oY dbhl'aﬁlei%' n?ébl@edflh‘é‘fgh@ﬂ e peptide
| i nker such that the |1 ght and heavy chalns can assOC|ate ina "dinmeric"
structurenam@hdgnus to that in a tmo chaln Fv speci es. isinthis

o o at Lot st Mg BRI PHe S 2f Ml S el Rl}flésyfm ety et O

Col | ect i vgind.to MEGBEMN H‘é\(Béd geOVESF iahbite/Rh4ibMd ﬂ@gma @&ﬁleﬁﬂeﬁth&WE@F t he
anti body. However, even a S|ngle vari abl e domain an Fv

conpri si ngrasginytherbepremuringghtiemsignatiog. Hrcesiatn fgﬂ@bgdlmglsts,tth@@lﬁiﬂ ity to
| t t
bi o T e apoP it {EERGERAIES Al Rin dnd QT LI fofm UYL DGR 1 1€

| i ght - chail n Avaiibad feemdskd feselﬁaldex@hsan@ﬂmlajrylsffe&@namslbwgﬁcadeﬂy of the
| ight chain and the first constant domain 1) .of the heavy chain. Fab'

f r agnent sOobiheVGR provsiray bindigiony %GByth@IﬁEy amrr:@writ HomDIpGRE fQs dues at
t he carbo o] e or nore
cyst of nes T R I e R T R A Do her e
for Fab' taeemtbr ﬁhlmhﬁotemlaaamleseﬁmdmm(a¢ dedcribbdebdowst ant domai ns bear a

free thiol group, b').2 antij fragments. originall roduced as
pairs of Fab' F@&agﬁ% QQ%ﬁ?EWéC?Ht%{EO@%‘tS élrﬁg‘s’m&é‘%‘éééﬁ B&8 Ot her
c hem cal gaup dcﬁ?&qﬁ@ne@@ Hér%%@%‘rd‘rﬁ QRS0 AR réHt PRtKAQWR cast one of [ 00061]

"Si ngl e-chain Fv sckFv" anti body fragnents conprise the VH and VL
donmi ns ofvhioh 1ant\iﬂﬁﬁl§ecelv0he1m@term (@s@e@@ﬁmrﬂ@&w@epM)sém isiqapabls phgl e

D e | B Bpe FEATHE i OBt BT ER S IF et b 8RR o (o

form the drRhiReHSVEGEHEDtdrPiotdint ogeR paésanl 1ﬁgentﬁarcoﬁs1§t®flaﬁﬂh@£c1@cFv see,
e.g., Pluckthiin, in The Pharmacol ogy of Mno-clonal Antibodies, vol. 113,

Rosenbur gseiyenas dewvasdsom oghyr tveghifergar VEGF rrgantoraralecuimohgweyss 269- 315.

[ 00062] The.te r Wit

anti gen- b%ﬁ Oﬁ%ﬂ£$%ggggghﬁﬁ%n+$%&%%U%@t@%%ﬂ??géygEﬁngQI% apgg&%g?able
domai n ( Vipmeior fieat thd ck@aczllliaghigandhisihding acdiabbfrhed ficaiand OWKDR rectfter sanme

pol ypeptide chain (VHVL). By using | inker that is too short to allow

pai ring bé%%é“elﬂﬂieﬁ O pRFIOASHRISECISRS tafﬁ@ QhgramEdialed prateias, é%rn%aﬁ@ﬁear e forced
to pair | ar f e two

anti gen- ﬂ?ﬁ gﬁggge&ﬁ%ﬁiOJ%@§P%§?B%gﬁﬁf@&?%%ﬁbgﬁﬁ@?SpeCI &ﬁﬁﬂ%)abodles
are descr aﬂ@exdnﬂumed vfnllll‘deyeadll,y dpparcaixtaripdse of BRIidGH skl 1n thb@rtL dnfldsl; Hudson

et al Na 9-13 003 Hol | i nger, et USA 90:
6444- 64480JtL &@@sslc fﬁaeﬁt@sérawwszlaﬂ%ém net I 49 L&%%Elﬁ N@id in Hudson

et al., NRDR/MEG: &-W@@?ég&&ﬂ@@m as VEGF T&%ﬁo@ﬁe foP&ahfepeaonocl onal
y

anti body" as used herein refers to an antibody obtained froma popul ation
of substaﬁmph@ﬁ@nﬁ@hbgémnéﬁsVﬁ@?%%éﬁiﬁs i.e., the individual antibodies

conprising the entlcal exce for bl e nutations,
oo natr a VBB AR e SR S e it BB R nor anmount s.

Thus, t hepfoaehd inerudemom 108WROT Pr&teing &fhech atrbaotcm;aerda@tﬂeers@ﬂ‘acé becciipt i body as
not belng a mxture of discrete antibodies. In certain enbodinents, such a

monoc| onaliagritansmabeapsiderain, Angichawdubinfosms ob8isyV BGRpeGEI%g a pol ypepti de
sequence f{ nher d tide
sequence V\Igg}d"% &%eﬁ Ee%géf Poca essWhﬂatcaﬁr%ﬁa&g) ﬁdl{?%ﬂ) Anglqlelégcﬂvéﬁ %f a single
t ar get bi W#HGH dp mbya&mnﬁa tmqmembmnf: Konmam apnlduhwd getnyraﬁiz dpabypejpidcde
sequences. For exa e, the selection proces t he selectlon of a

uni que cl BrecIRdM %F a?LL f%lF e gl the ac BIexBrest¥lor i dorm

clones, phage EjopREE AdRItihSCORBENANDiENArLIRBRS ih{fos Bl Rewnder st ood
that a selected target binding sequence can be further altered, for

exanpl e, PY2i4rH), 8¢ lafeinationyl Applicahen PATHBPY/00 humB(d 2821 63, Né@get bi ndi ng

runogen? R T ik So & Eee . b M et e S P05 B Pl an ¢t

an anti body conprising the altered target binding sequence is also a

nonocl onal anti body of this invention, In contrast to polyclonal antibody
preparations, which typically include éifferent ant i bodi es directed agai nst
di fferent determ nants (epitopes), each nonoclonal antibody of a
nDnocIonaI antlbody preparatlon |s dlrected agalnst a S|ngle deternlnant on

= b



[ 00064] The nodifier "nonoclonal"” indicates the character of the antibody
as being obtained froma substantially honbgeneous popul ati on of

ant i bodi e’p 2anich3e@3not to be construed as requiring proadgtiseononisshe
anti body by any particular nethod. For exanple, the nonoclonal antibodies
to be use n ce with res i.nven de by a

vari ety o% %@gﬁﬁg{:gﬁg PHcNodh, %%6%% %i)@fﬁﬂﬁ%s %J%ﬁ;ﬁ %ah&a%et hod (e.g.
Kohl er ang %'3@8%@99/1\@49%0 85@23%‘3‘\)@6 9(7/12%56 WHPRgS4R5 wah .. Hybri donm,
14 (3): 253 260 (1995), Harlow et al Antibodi’es: A Laboratory Manual ,
(Col d Spr P8§24%, 60O %ﬂ@dﬁétde@r%ﬂb&%? ‘alleaf. Wi I8 &)c; hetdammeoiponggedby al ., in:
Monocl onal ntibog% tﬂﬁ T-Cell Hybridonas 563-681 (Elsevier, NY.
1981)), rECHMIHE Uf¢t hods (see, e.g. ,U U.S. Patent No. 4,816, 567),
phage- di spl ay E(ﬂmhmﬁmgk&ﬁh (@@esen@s bl eghagkme@he@inmf&@we 352:
624-628 (1991) s et al. . Mot. Biol. 222: 581-597 (1992); Sidhu et
al., J. Melyp@itisk, inglgding)en angocmt@at(lzm@mp VE@E BRO agrics polyprptidespi of .

0, LR % b BB EUR A M r BRR g (20

t echnol Ogbﬁ@BfZO-l’deﬁ{I&Uaiﬁlle@y hmﬁbecbﬁl Ib‘smanslwah&emnmmai%@mn Usanl mal s t hat
have parts or all_of the human i munogl obul in | oci %enes encodi ng human

i mmunogl oBuPliGatigRfige U914 ie and/og US hfgt%l/lﬁaawm 989bs cr9B: WO
1996/ 3373 1, 2 1993
Jakobovitgf%%ﬁa%g%&hégéééo%%%égggék §E%?§%§dlﬁg$§8 gégﬁﬁc%tﬁﬁ F YEaz in
| nmunol . ZmBAdifitAO BRO sktiG. pPateptilc NAR20-4] G4 BeBAFed &, 5% BuBQGLios Ne69, 825:

779783 (10014 B ftbeshgn o@?&@ﬁ@é@wc&gﬁj@?y%@éﬁ S Nor ) son.

Nat ur e 368p0Rb20LH3 1h hOSMs en%o%ltﬁ’ﬁ’bﬁtdB% sé% es ON?E%HG% 1§B9t)-@l¢h[‘%scriﬂ>@d 845-851
(1996) ; Neuberger, Nature Bi otechnoi . 5 ); and Lonberg and

Huszar, Inr@SﬁawREAPPHmmmnéﬁ@QB3055h©®ﬁ@1993k$wf0fW®M@08©S@?$The nmonocl ona
ant i bodi es_her ei.n eci i nclude "chinmeric" antibodies in which a
portion of" Pﬁ?ﬂﬁgE@%GQ&HFSGKT ght chain is identical with or honol ogous to
correspondi Nng FMQUENTBS térth ‘&B6 bR by peRidev @dluddavréin Pfeksite Wl ar speci es or
bel onging to a particular antibody class or subcl ass, while the remai nder
of the chaplpentidesinFlydimgiasaantibpdyihabindsie\dolis Gbscteor Palepmidrng sequences
in antibo a i ant i body
class or g%E%FQ%&kM&qH£H$f9 Qﬁﬁggﬁﬁég d‘(Hgéc%ﬁkggg%gg?g@fﬁggsﬁgng as they

exhi bi t t h&odésivieedniibcalyalgbaitled & USVRbYic4tionONo. 20080280347, UNDPuklicdfien 567 and
Morrison et al PNAS U@@ 81: 68 1- 6855 (1984%:29a Chineri.c anti baodi es i ncl ude
PRI MATI ZENO 2070hd 08 endios LS lﬁubt igatioie N7 802080 hg CPegiierPArPePHESSant i body

I's deriveg Ilés@ﬁ%é%ﬂPW Pr%if&itl&{ Rﬁuﬁﬁféf)é’g'omf? gs: Pubmﬂﬁ%hgﬁd‘?oﬁﬁﬁ%?@inm”keys

with the antigen of 1nterest "Hunmani ze orms o on- human
(e.g., rruamdﬁm)U&tﬁ’ubbaznﬂuoe:NmQ@Omﬁ)Qﬁ%% inclade,ibuodotd snitdvbtp, GO6+&, &6 3namdi mal
sequence g%hi ved from non-human i mmunogl obulin. In one enbodi nent, a
humani zed |body is a human i mmunogl obul in (recipient antibody) in which

resi dues from gy ebr iditidRe hiRiRAles 36LUEPhatRY. DY6U, B, @ts%g gkpom a HVR of
a non- human speci es (donor antibody) such as nouse, rat, rabbit, or

nonhuman éﬁpf’f;ﬁﬂ@, hAA 2 : IHROAEI e B Q 96B0DH @i WPO4HNRIHIER66EREMBY: capaci ty.

In sone i reS|d £s of e pl aced by
cor r espontt RO ROMelOR e S Nay 2T TR 2 BB ey
conprise peE30doesl 7 bad3020840%tnd 200301171 26hend Bkl @n&/, dolidapdy or in the
donor anti body. These nodifications nE% be made to further refine antibody

per f or man&@nuidogjereVenods §ukidn} GA<d0 t ilBEeREINFmbodiBIepisS Bk ubst ant i al | y
Il of at |1

o ! 59 oo e o By o

non- hurranofmﬂnengIFUbMi&lean‘dza,les @8951%5&101 |EaIIOBya1&I (E104oc5r the FRs are

t hose of human_ i mmunaqgl obul j n quenc hunan i body optionally
will alsoa% P@E@C%@ppﬁagﬁmgbﬁ%Ff Eﬂa § égsconstant regi on

(Fc), typical | yodohat RheranhUpBaE| maa@&la%mkéﬁno&@ranau@m%dqgltal s, see,
e.g., Jones et al., Nature 321:522-525 (1986); R echmann et ‘al., Nature
332: 323- Gmnf(li,gﬁ&)a,ngzmdl Pf Biol &her@dflt.. 95Q§61$t26®ﬁ3t Biol. 2:593-596 (1992).
See al so, for exanple, Vaswani and Hamilton, Ann. Allergy, Asthma &

| munol . 1:105-115 (1998); Harris, Biochem Soc. Transactions 23:1035-1038
(1995); Hurle and G oss, Curr. Op. Biotech. 5:428-433 (1994); and U.S. Pat.
Nos. 6,982,321 and 7, 087, 409. [ 9067] A "human anti body"” is one which
possesses an am no-aci d sequence which corresponds to that of an anti body
produced by a human and/or has been nade using any of the techniques for
naklng hunan antlbodles as dlsclosed hereln ThIS def|n|t|on of a hunan
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Pat. Nos. 6,075,181 and 6, 150, 584 regardi ng XENOMOUSETm t echnol ogy). See
al so, for exanple, Li et al., PNAS USA, 103:3557-3562 (2006) regarding
human antwbadilags2@gener ated via a hunman B-cel | hybri donaprceaisaaioogssol

[ 00068] The term "hypervariable region,”™ "HVR " or "HV," when used herein

refers tothe of .an.anti bod varlable domai n, whi ch are
hypervari abl e W%égﬁ €éfa %thcTITSWOF%‘%( AISNAHERNAT ZINYCRIST FHIBRNYSBpY. OF

Gener al | ys seﬁmlbwdﬂoehgeaﬁﬁéﬁ‘? Rxhﬁleansdnﬁ dMBSa Etﬂrr%ré 8 thd@inytd1 Bfﬁqera?gutlw) and
three in the VL (L1, L3). In native §nt| bodi es, H3 and i splay the

most di veb@letf"lylmpartekieo slpﬂtlfbﬂtvﬁsl;lskafmdor—l@lffamngefrqrm caricar fros dveb i sl of 0 play a
unlqueroeln conferri flneseC|f| ity to anti e.g., Xu et
o O Ry M R oo SRS ottt i Y HOHEA AR o

Bi ol ogy 24&i-VELF-Cladtib&sly, or IMARNNRPOSStibdBL ONWRh b%ﬂeﬁtaﬁ)&@des cengeest

natural Iy occurring canelid antibodi es consisting of a heavy chain only are
f unct i onabiodggicad resbprscs,ip qolleib sespewscod partiglhesnonsd. 8 sta@éﬁedIS@SQ(Wlthout

Nt ur e St PETop §f e, P BERoRE S Prat R bl MtemREn o1 478 | e
del i neat i esnslt af&leltfkatﬂﬁ@lt&mﬂl th¢ altegtﬁﬁmpasls@anipeer ah kffedin@ rl;-bﬂaﬁsd hatbear e Kabat

conplenentarity-determ ning regiogns (CDRs) are. based on_ sequence
vari abi | i feyiua ua}OéSItZﬁér PSSECSEBMYSAISY Viigbh ¢ Rafisat diggnaged as @tvqrwe%ces of

Prot ei ns Bjnﬁg, Al ) I Iﬂ1§ ydce, National
I nstitutes o\% quﬂalb d)%&l?eﬁll%)y ég §I§ V%kggt Sﬁgﬂ_%gf‘{grs ﬁ{\stead to the

| ocati on difantmgl}smlrhmida rfalllomngpsle@@hmts hicatnentwlitk ak adti-cModer agint| The

196: 901-917 (1987 AbM_HVRs represent a,co 0 ween the Kabat
D and Eatiie s hingtearn Fi5BicY SHACEL RISUAH O ER N Eeul ar- s ADM

anti body- g@ggivlltg}gsuwfgpé\@f{&regmgse"cont act" HVRs are based on an anal ysis of
the avail abl e conplex crystal structures. The residues fromeach of these

HVRs are not ed 816l Abtagpnikalsatiscdidvradn oty ta cOmpbamds or agents which

inhibit or reduce the biological activity of the molecule to which they bind.
Antagonists include antibodies, synthetic or native-sequence peptides,
immunoadhesins, and small-molecule antagonists that bind to VEGF, optionally
conjugated with or fused to another molecule. A “blocking” antibody or an
“antagonist” antibody is one which inhibits or reduces biological activity of the
antigen it binds.

[00047] An “agonist antibody,” as used herein, is an antibody which partially
or fully mimics at least one of the functional activities of a polypeptide of interest.

[00048] The term "antibody" herein is used in the broadest sense and
specifically covers monoclonal antibodies, polyclonal antibodies, multispecific
antibodies (e.g. bispecific antibodies) formed from at least two intact antibodies, and
antibody fragments so long as they exhibit the desired biological activity.

[00049] 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 research, diagnostic or therapeutic uses for the antibody, and may
include enzymes, hormones, and other proteinaceous or nonproteinaceous solutes. In
some embodiments, an antibody is purified (1) to greater than 95% by weight of
antibody as determined by, for example, the Lowry method, and in some

embodiments, to greater than 99% by weight; (2) to a degree sufficient to obtain at
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Li L24- L34 L24-134 L26-L32 L30-L36 L2 L50-L56 L50-L56 L50-L52 L46-L55
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least 15 residues of N-terminal or internal amino acid sequence by use of, for example,
a spinning cup sequenator, or (3) to homogeneity by SDS-PAGE under reducing or
nonreducing conditions using, for example, Coomassie blue or silver stain. Isolated
antibody includes the antibody in situ within recombinant cells since at least one
component of the antibody's natural environment will not be present. Ordinarily,
however, isolated antibody will be prepared by at least one purification step.

[00050] “Native antibodies” are usually heterotetrameric glycoproteins of
about 150,000 daltons, composed of two identical light (L) chains and two identical
heavy (H) chains. Each light chain is linked to a heavy chain by one covalent
disulfide bond, while the number of disulfide linkages varies among the heavy chains
of different immunoglobulin isotypes. Each heavy and light chain also has regularly
spaced intrachain disulfide bridges. Each heavy chain has at one end a variable
domain (V) followed by a number of constant domains. Each light chain has a
variable domain at one end (V1) and a constant domain at its other end; the constant
domain of the light chain is aligned with the first constant domain of the heavy chain,
and the light-chain variable domain is aligned with the variable domain of the heavy
chain. Particular amino acid residues are believed to form an interface between the
light-chain and heavy-chain variable domains.

[00051] The “variable region” or “variable domain” of an antibody refers to
the amino-terminal domains of the heavy or light chain of the antibody. The variable
domain of the heavy chain may be referred to as “VH.” The variable domain of the
light chain may be referred to as ““VL.” These domains are generally the most
variable parts of an antibody and contain the antigen-binding sites.

[00052] The term “variable” refers to the fact that certain portions of the
variable domains differ extensively in sequence among antibodies and are used in the
binding and specificity of each particular antibody for its particular antigen. However,
the variability is not evenly distributed throughout the variable domains of antibodies.
It is concentrated in three segments called hypervariable regions (HVRs) both in the
light-chain and the heavy-chain variable domains. The more highly conserved
portions of variable domains are called the framework regions (FR). The variable
domains of native heavy and light chains each comprise four FR regions, largely
adopting a beta-sheet configuration, connected by three HVRs, which form loops
connecting, and in some cases forming part of, the beta-sheet structure. The HVRs in

cach chain are held together in close proximity by the FR regions and, with the HVRs
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L3 L89-L97 L89-L97 L91-L96 L89-L96 Hl1 H31l- H35B H26- H35B H26- H32 H30- H35B
(Kabat Nunmbering) HLH31- H35
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from the other chain, contribute to the formation of the antigen-binding site of
antibodies (see Kabat et al., Sequences of Proteins of Immunological Interest, Fifth
Edition, National Institute of Health, Bethesda, MD (1991)). The constant domains
are not involved directly in the binding of an antibody to an antigen, but exhibit
various effector functions, such as participation of the antibody in antibody-dependent
cellular toxicity.

[00053] The “light chains” of antibodies (immunoglobulins) from any
vertebrate species can be assigned to one of two clearly distinct types, called kappa
(<) and lambda (A), based on the amino acid sequences of their constant domains.

[00054] Depending on the amino acid sequences of the constant domains of
their heavy chains, antibodies (immunoglobulins) can be assigned to different classes.
There are five major classes of immunoglobulins: IgA, IgD, IgE, IgG, and IgM, and
several of these may be further divided into subclasses (isotypes), e.g., IgGi, 1gGa,
IgGs, IgGy, IgA, and IgA,. The heavy-chain constant domains that correspond to the
different classes of immunoglobulins are called a., J, €, y, and u, respectively. The
subunit structures and three-dimensional configurations of different classes of
immunoglobulins are well known and described generally in, for example, Abbas et al.
Cellular and Mol. Immunology, 4th ed. (W. B. Saunders, Co., 2000). An antibody
may be part of a larger fusion molecule, formed by covalent or non-covalent
association of the antibody with one or more other proteins or peptides.

[00055] The terms “full-length antibody,” “intact antibody,” and “whole
antibody” are used herein interchangeably to refer to an antibody in its substantially
intact form, not antibody fragments as defined below. The terms particularly refer to
an antibody with heavy chains that contain an Fc region.

[00056] A “naked antibody” for the purposes herein is an antibody that is not
conjugated to a cytotoxic moiety or radiolabel.

[00057] “Antibody fragments” comprise a portion of an intact antibody,
preferably comprising the antigen-binding region thereof. Examples of antibody
fragments include Fab, Fab', F(ab'),, and Fv fragments; diabodies; linear antibodies;
single-chain antibody molecules; and multispecific antibodies formed from antibody
fragments.

[00058] Papain digestion of antibodies produces two identical antigen-
binding fragments, called “Fab” fragments, each with a single antigen-binding site,

and a residual “Fc” fragment, whose name reflects its ability to crystallize readily.
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Pepsin treatment yields a F(ab”), fragment that has two antigen-combining sites and is
still capable of cross-linking antigen.

[00059] “Fv” is the minimum antibody fragment which contains a complete
antigen-binding site. In one embodiment, a two-chain Fv species consists of a dimer
of one heavy- and one light-chain variable domain in tight, non-covalent association.
In a single-chain Fv (scFv) species, one heavy- and one light-chain variable domain
can be covalently linked by a flexible peptide linker such that the light and heavy
chains can associate in a “dimeric” structure analogous to that in a two-chain Fv
species. It is in this configuration that the three HVRs of each variable domain
interact to define an antigen-binding site on the surface of the VH-VL dimer.
Collectively, the six HVRs confer antigen-binding specificity to the antibody.
However, even a single variable domain (or half of an Fv comprising only three
HVRs specific for an antigen) has the ability to recognize and bind antigen, although
at a lower affinity than the entire binding site.

[00060] The Fab fragment contains the heavy- and light-chain variable domains
and also contains the constant domain of the light chain and the first constant domain
(CH1) of the heavy chain. Fab’ fragments differ from Fab fragments by the addition
of a few residues at the carboxy terminus of the heavy chain CH1 domain including
one or more cysteines from the antibody-hinge region. Fab’-SH is the designation
herein for Fab’ in which the cysteine residue(s) of the constant domains bear a free
thiol group. F(ab’), antibody fragments originally were produced as pairs of Fab’
fragments which have hinge cysteines between them. Other chemical couplings of
antibody fragments are also known.

[00061] “Single-chain Fv” or “scFv” antibody fragments comprise the VH
and VL domains of an antibody, wherein these domains are present in a single
polypeptide chain. Generally, the scFv polypeptide further comprises a polypeptide
linker between the VH and VL domains that enables the scFv to form the desired
structure for antigen binding. For a review of scFv, see, e.g., Pluckthiin, in The
Pharmacology of Mono-clonal Antibodies, vol. 113, Rosenburg and Moore eds.
(Springer-Verlag, New York: 1994), pp 269-315.

[00062] The term “diabodies” refers to antibody fragments with two antigen-
binding sites, which fragments comprise a heavy-chain variable domain (VH)
connected to a light-chain variable domain (VL) in the same polypeptide chain (VH-

VL). By using a linker that is too short to allow pairing between the two domains on
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H3 H95- H102 H95- H102 H96- H101 H93- H101 [ 00070] HVRs may conpri se
"extended HVRs" as follows: 24-36 or 24-34 (L1), 46-56 or 50-56 (L2), and
89-97 or 86-208/3k@ in the VL, and 26-35 (Hl), 50-65 or P¢IAB2010M0EM91 and
93-102, 94-102, or 95-102 (H3) in the VH The vari abl e-domai n resi dues are

nunbered gccordipg t abat et each of these ext ndedHVR
def i ni ti oHE same chan. t%[: 59@1?5913 éFft%a%?é i tgitﬁ?mh’lé@ie’&ltﬁ@’s&é?%n%

vari abl e- gt%fﬁérr&hﬁﬁsdhg lé?e?ité)me%fnt g&?ﬂmtdhfag SR PESLAEEFadDe BRKIND mdef ! ned
[00072] The expression "variab dormai n resi due-nunbering as 1 n Kabat" or

'ani no- acbdpqoisé. tDthdlmmerdesrgjlbaé mane Kalyat, for exeinplarER4060%, Wer eof , refers
to the nu i system us fo eavys i ari . domai ns

i ght - cha?ﬁﬁgﬁ%ébﬁ}%a%&wéf’ﬁg]\’%’f Wﬁe‘? X%"n%?zf (300 apf ‘b‘f&ﬁﬁgﬁ‘iﬁi Qe PMiSkabat et
al ., supr@s4.90u64n0644% Q93N ETabogics Mifd RIFWLIING 22€ hid@tedcHib&R RidsBe aci d
sequence may contain fewer or additional amno acids corresponding to a

shor t eni ngf @t NaprMehQel2Prldt 9D, a FR or HVR of the variabl e domain. For

exanpl e, a hea i in | acid
insert (resi dug%ggg]agggger i %SAQ%C%%%I&??@PS ugérdéllgel?e 3 %ggg[ot% I%Igh&)dg i nserted
resi dues Obtafhed fi@si dpesulfdm, of&albstaxﬁiadyaamog@te@us aﬁﬁ)@ﬂﬁs N@. tthe Kabat) after

heavy-chai n FR resi due 82. The Kabat nupbering of resi dues may be
det er m netidigdua a@‘ilbﬁéihesmpﬁéw thg/ pua§ioRert 1da@thaé@?f<‘@a% %powaw ogy of the

sequence gf . a&#&? f\efg &?&Xlu%%@ngnrﬁ @gﬁgﬁﬁ{ that KRDAL ﬁé&%ﬁﬁh‘?ﬁn&eﬂﬂ

[00073] An y- mat y I'S one"w one or nore a ter ations
in one or Thuy, dldﬁ&ﬁﬁbh‘émm&fcloml”dhdicasmhte charaater ofghe ant@relytas inot bdig af fi nity
of the antlbod or anti ared t parent antlboF whi . h does not
possess t MUSHR Reicay shGyiess I crB bR R, SUsh A oIy HpPeREd

ant i body %%mnmﬁde@@n%n@ae@rboaipﬁ@fﬁglaagm%{/ {ohavé ddgfinc: Oy bR LARGEL ant i gen.

Affinity-rmatured anti bodi es are produced procedures known in the art.
For exanphégcrehbthk sarget-tanding RolypImclenodusgye 103 JnemzdBy @ pa@R)s telscri bes

ff t [ by VI VL- doms,j. ffl Rand t [ f
AR Q'nd/yoiﬁ""# ?r@\if& eyt B0El Bl 2R B 5 S Reu SR R TRAPRES S Sl
Proc Nat. dk sc 5{1‘069113318@&11{-’133@-%6( Se@Ripn prfebisefan & tiR seldeaBR of &

169: 147- 155 (19 5); Yelton et al. J. Imunol. 155:1994-2004 (1995); Jackson
et al., Junigaertlea¢ frommlwyallgsaqwme(sawbﬁs a gael Gidwkridemecloaps, phagenbt . Bi ol .
226: 889- &%ﬁesggng?eé binant D k?c%’x? %] It s@(’) \ﬁ{ﬂ% dnlﬁpﬂs%oh%éf a. s@i@&feg ?agg S are t hose

t hat preven uce prolireration O a ce expressing an antigen to

whi ch t hebmdingbedyenbé balsbe further alie@&l}?&]exmplebaﬂnmotdﬁﬁﬁmty fistubetaggoo,pt 0Si s"
are those t hat |ndt§ce programmed cell death" as determ ned by standard
apopt osi s REBINZC G ERED HIRPHIYORAC: WARBXPYF 115 Preduchpe it et SRUEY (DNA, cel |

shri nkage b A i uee ﬁf&ﬁg %E“t{% cfe% J’l aCMhHﬁ}s%&ﬁé %nthoﬁg ROt Ad B andnd/ or

formation o nbr ane vesi apopt
antlbody comprising the altered target binding sequence is also a rnonoclonal

antibody of this invention. In contrast to polyclonal antibody preparations, which
typically include different antibodies directed against different determinants
(epitopes), each monoclonal antibody of a monoclonal-antibody preparation is
directed against a single determinant on an antigen. In addition to their specificity,
monoclonal-antibody preparations are advantageous in that they are typically
uncontaminated by other immunoglobulins.

[00064] The modifier “monoclonal” indicates the character of the antibody as
being obtained from a substantially homogeneous population of antibodies, and is not
to be construed as requiring production of the antibody by any particular method. For
example, the monoclonal antibodies to be used in accordance with the present
invention may be made by a variety of techniques, including, for example, the

hybridoma method (e.g., Kohler and Milstein., Nature, 256:495-97 (1975); Hongo et
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[ 00076] Anti body "effector functions" refer to those biological activities
attributable to the Fc region (a native-sequence Fc region or

am no- aciweoegusaae- variant Fe region) of an anti bodypcan$vanyssith the
anti body isotype. Exanples of antibody effector functions include: Cq

bi ndi d t ot ( . F t bi ndi ng;
ot | body - e aiBe e 6 13hret a0ed et beeove o) thiiedes: fRaboese 50
down- r eguhati,on@dd $ptihs %&ﬁ(ﬁ‘i%b&%ﬁﬁﬂ’{%@ %€ 198%)C B dLGEPEA) in: 2Nd

B-cel | activation. [00077] The'term"Fe region” herein is used to
define a Mauieclnwia‘!ntnbe@eoand)ff Coetl Hvimiswogls Sb3HO8h (Rlsewiyr, dhdi, A981)ncl udi ng

nat i ve- seg en gi ons .and varl t Fe t hou t he boundari es
of the Fe' Hﬁnﬁp&f}n %QSG? Lo b S %tg%ﬁ(g 405?%% %E P he human 1gG
heavy- chatelahﬂﬁﬁogl@g(s@@ ds, Uatabh yr defNaed, 152: sbaebe i do rM@ﬂks@mzznq acid

resi due at position Q15226 or from Pro230, to the car | -term nus

t her eof . Hwé RZOi 822115f$ér597y(é991?é ﬁlldbg etitle Jalfpl. RieloB @Y 298 3t1ﬂé2@5),nunber i ng
system of . he s, 1680 SRYPSoT ETRELond OF BAATPAGc g ATOTUL T o o

purificati oh° he anti'b I nan engi neering the nucleic

acid enco@lnztﬁ;y Hz4he@004r) haildr_cefer bh,e] amdeMethﬁd@QM{mgi V19- BB X200@9si tion of
i ntact anti bodi es may nprise_anti body Pul ations with all K447 residues
renoved, &kt icBRoH %Spf@r alfqdaﬁ@g\mlmﬁn ﬁbhlvmw ikpantthodics ippripels, thatd@vant i body

ngluljﬁfal Oﬂ%mvailgg(g lFﬂ ess |or$g®f:ug?e§ﬁ%§ 864@%@2@62%6%{‘%%8}’{ h;hﬁuﬁgL ng of
'|[< hg [eZ![ dumslunaiglah;uhmmqmm?éms::d |eg Hgsm/?gr?@mig?;!'wae f;?b/&ﬂ)% HWSEHels Pgﬁé as in
nﬁrrgeri ng?{’)?(;/%i?gghﬁlr%lgfld@%ébﬁgﬁg‘?‘ﬂﬁﬁ“ ‘gUng é§51A89¥)5thl onal Fe

regi on” pPRYBSHaS.: an, NehFEH0D5S QBQKIQ@@) ) gen%h'e‘{%z‘ SRAYSNERmITRy (T €gi on.
Exenpl ary "effector functions” include %I ndi ng . Fe-receptor

bi ndi ng; %}3@@19%%@&?@?@3" Nos. dcﬁﬁﬁﬁﬂégﬁﬁ%ﬁ f@ﬁ] 50?69c8él51 5,619, ﬂé@é 63éc‘ﬁ[5t ors
B- . B
(29 5 RS ST 4 e S LR L LI o roaviro

anti body- wari-aBb® %er@ml%modM@ﬁfsoheN@@s@m@121%!131919%5lfqyﬁmﬁsaazys as
dlsclosed for exanp in definitions herein. % 0080]
as;

"native- sé’@ﬁ@ﬁ@@f@ém%éf‘o&fw %ﬂr@??@ekﬂeabﬁ%@ﬁ Netuge Pt q&a’e%e‘gzﬁdentl cal to
the am no f@% and 135 P&gaﬁ(ﬁ H%E‘% &Sl R[4 ﬁ'ol'l'} E?g? (@e tive-sequence

human Fe egl ns i nc e a native-sequence uman egi on (non-A and

A al |l otypes); [0bYEThegumbclendlundbodiglréie sp@gﬁ@lﬂy mndtderehirgicnce human
| gG3 Fe region; and_ native-sequence human | g4 Fe region, as well as
nat ur al | yaEodiesimyh r%%mtl%n@ ? gFvY an andjor hﬁbb@mm@en%%l.%morFe regi on”

conpri ses h@rﬁol%gbﬁkoto%ghgsp%ﬁﬂﬁig @? WH%SQH aﬁl’ﬂﬂwa%ssdeh(@drfr%&gpt clﬁarn ative-

sequence Fe region by virtue o east one amno acid modificat i on,
pr ef er abl ypem'ree oobelnmglegamtpmlauladamﬂvbéy clast oronbdiss, Whaé éreabmymdeﬂra“ vari ant
Fe region d substitution co

o v ot ahe Bl RN SR G B mA e PR e R SRR BanUhENEs de, e. g

from abouticpnQ ftén QKL sb@éle@é?ﬂ%%t%ﬁi 02HBELS i@ SlasetdubEigdsesabl y from
about one to about five am no acid substitutions in a native- sequence Fe

regi on or wich aﬁ regments of bush a@flbtt’ches, p@i@ﬁtas plodyyepbiit the desied bicdegiedlt Fe regi on

herein wil | fer %ypal%cﬁ ; ﬁ abOUttcﬁo%\h %‘?gylﬁ& Q%ﬁ ypept i de,

native- seq‘h gion eg'i on
and nost pmﬂgr mhme@é aﬂtﬁ)@aiesﬁhﬂuﬂe MMMmynﬁM@wﬁ@elnm e preferably

at | east about 95% honol ogy therew th,
antigen-binding region of the antibody is derived from an antibody produced by, e.g.,
immunizing macaque monkeys with the antigen of interest.
[00066] “Humanized” forms of non-human (e.g., murine) antibodies are
chimeric antibodies that contain minimal sequence derived from non-human
immunoglobulin. In one embodiment, a humanized antibody is a human

immunoglobulin (recipient antibody) in which residues from a HVR of the recipient

are replaced by residues from a HVR of a non-human species (donor antibody) such
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[ 00082] The term "Fe-region-conprising anti body" refers to an anti body that
conprises an Fe region. The Ctermnal |lysine (residue 447 according to the
EU nunberwogosyst@and) of the Fe region may be renoved, fecTasanplogs49turi ng
purification of the antibody or by reconbi nant engi neering the nucleic acid
encodi ng the anti body.. Accordingly, a conpositjon conprising.an anti body
havi ng ana&i:@?wgr%rra%%@r EPR e 5?158%916 SELRSPEBHHSHY-<R1BY- ant i body

Wi th K447, it &17)%15 K 48mE eRMREs, FRI re@dM iR EnBharitih AR bRiWath and

wi t hout the K447 résidue. [00083] "Fe receptor” or ™FcR' describes a
recept or tdpdtcedbpderrespondiag Ren-hegio resafucanFatitarinony huthanigghantidbotbiosli ment s,
an FcR is_a native-human FcR. | n sone. epbodi nents,.. an FCR.i s, one which

bi nds an MG ARPHESHYSCa GarranPEBaR B BUNTHCT Y Pee RUPETof ¢ he
FeyRl, Feyildodyamtedeailititatfnb &lagpeesadeitd Elrtidt Rindlah8bddy peaformmice, and
alternatively spliced forns of those receptors. FeyRI|l receptors include
FeyRI | A ( &ngengeali aamandzodeatibedyr will eomeprise yrbstaptialy al oh#f lpast ppgy anécept or ") ,
whi ch hav i.mla ! i.d.s M) t. di.ffe i mar in the

oyt opl aemie et s APRER oBtathat Fr AR B of Wby B iRubortaridly’ 2

i mrunor ecePhOtorkdshosd ahbrsEd rdatHuvaini idmuidiiobulih, BAWKI1] & subsagtydligpl asmi ¢
domain Inhibiting receptor FeyRIIB contains. an i mrunoreceptor

tyr osi ne- Bh<ddhs B e ithess ofphimap impmypoglabylingsegyenspy A8ehemanaed n. (see,

e.g., Dae : Iggﬁg 150 S : : e reviewed,
fo? exanp%%?xﬁﬁ%gg?étgﬁmgﬁ/ |ﬁg¥§é%H%%§aéﬁéﬁkﬁﬁﬁéﬁ%Tnéggégg@g (1991);
Capel et adnstant mgiono(ire}, hypdsal . tRE-034 hph@A84nmuanglotielitlalis fetthaldetaild, Lab.
cin. Med. 126:330-41 95). r_Fc i pcl udi ng those to jdentified
in the fubdres ?@Séﬁ@é#@a{g@&?ﬁ{ﬁfﬁé (Tin RiechooeynNonrs 3?263?%’8084] The
term " Fe BesE@RYY an@PrestaC Burl0p05H-n&! B'z@?%:id’}esgr?];‘;(?@?igﬁégef 388 pr, FcRn,

which is responsible for the transfer of mater the fetus (Quyer
et al., JexdmmrtunGdswanlahdIsamiltog./4)n. ifldrdd dytémaat Immanoll hddhdllS 24: 249

(1994)) a qul atipon of ho stasi.s g I ins t hods of

measur i nga&9gggﬁa§rl?’ﬁi‘—cgﬁﬁ" g?cg%%%\%}l?@%g;loggaggg@g%’ﬁlgﬁaaﬁ%&@ *>| munol ogy
Today, 18CuA2)0p58%n&n( 3993133 Gel).enetU.8l Pat. Ned. 61982BnoLeg el agy, 15
(7):637-40 (19 %@; H nton et al., J. Biol. Chem,279(8):6213-6 (2004); WO
2004/ 92219 ( H HI9A7E duman antibody”[ipow8EhicBiPREIcHgS b aminfesridsmends vi vo and
serum hal (Nhtdhfc%rr%gqorﬂayﬁ)nthgtcmnghgg&gf I{rl)&]ﬁcte b 'arhgllnﬂa% aB8}o¥ B?siolt)e%eg%?ad%an be
assayed, e.(., In-‘transgenic inice or transfected human ce I'nes

expr essi ngsihguam;noﬂ%hamchtdmmégfopﬁiaﬁgﬁgeﬁmtaﬁ anhi/;@hegafsei(imﬂsy@ﬁ)ahgﬁeﬂnwbt h a
variant Fe region_are adm ni stered, WO 2000/ 42072 (Presta) describes

ant i body Jeifision of pnerman MitbedeapssHIG e ludred Bmaiasg abdb¥yRs. see, al so,
for exanp j S o B 1 : . 4

1000861~ LB o P aEn Ehad unieln b e R e P BN or e
FcRs and psng samousftéchotques knovat inghs art) incloémg phagedispldy hbriss. t he cel | s

express af, |l east FcyRI]] and perfor , fé ctor functio . Exanpl es of
human | eu 89?§@°$H%éﬁbﬁﬁﬁrg 0%&%%??&%?%%@9 ﬁ%%@ﬁ%&ﬁVLbfdQéf onucl ear

cel I's (PBMR:58 @Yl pl AKb bl @lab(cNE) thePréphratiRMTEYMESR mdnbtBhAEneibddiee! | s, and
neutrophils. The effector cells may be isolated froma native source, e.g.,

f r om bl ooéae methods qeg@8#]in Calvt ét lob difodeqgiendelmtibediey amkdiraeedhaypot oxi city"
"ADCC' refers t - t iCity | jch d ont
o A0 MBI Ty LR PR Bl DB 85 P, i o

neut r ophi ksn DgRdndreet ephagies) Cenabpms PhhesrRoLYs: 3684 ¢2@f1f) eelugfancel | s to
bind specifically to an antigen-bearing target cell and_ subsequently Kil

t he t ar gefntgdies\gpn ke pippgicd iy gdmingsaring mwgg%@mastr%ge%m@@l #at ADCC, NK
cells, ex I . reas f . 1, and
Foyr i1 BBy BUd o Mdies MR ERBOIRO R R AL ERGLE BN HeneCHHEL T 575,
page 464 ohofaarebginoantbcKhmethechdisable®avy., inmmurigdd B:ndmiccqBed| £291).S. To

assess ADCC activjty of | ecul e of . interest NN Vitro A assay,
such as t Rk Nae<td 1B and B Oidareaie o NOBIQES or tesinpiandaPophioe o

Pat ent  NOf6@x fAgicOPRe T PRUS)/SATRY3 BS5RE5E0M0BE) regi@fn‘élhuﬁ{a‘h%ﬁﬁ%di&e I'l's for
such assays I nclude PBMC and NK'celTs. Alternativeély, “or additionally, ADCC
activity eéfnerdted viladomap Bfell hylerdosta taehnolgyassessed in vivo, e.g., in an
ani mal nodel such as that disclosed in Cynes et al. PNAS (USA) 95: 652-656
(1998). [ 00088] " Conpl enent - dependent cytotoxicity” or "CDC' refers
to the lysis of a target cell in the presence of conplenent. Activation of
the cl assical conplenent pathway is E?'tiated by the binding of the first
conponent of the conpl enent system ( ) to antibodies (of the appropriate
subcl ass), which are bound to their cognate antigen. To assess conpl enent
activation, a CDC assay, e.g. as described in Gazzano-Santoro et al., J.

A A 2+ 1. 1 PNNLSYN A PNPSN L A PN SN Y T o - -



[00089] "Binding affinity" generally refers to the strength of the sum
total of noncoval ent interactions between a single binding site of a

nol ecul e We.2g11/03am3ant i body) and its bindi ng partner (ePgT/uSanomam4pgen) .
Unl ess indicated otherw se, as used herein, "binding affinity” refers to

intrinsic bindj finity which reflects a _1:1 jnteragtion between nmenbers
of a binding @%@LT&? ,te%‘nthin?}HVl QTSR gdhy R, ‘Iq’ie'%a\gf i""rli‘ﬂl&}s% a nol ecul e
X for itsppaptRges t§ t_ﬁé‘fbggcﬁl@%g% hﬂtiﬂb%yfv%ﬁgﬁ%%ﬁﬁﬁl Bitich R WipeSARLAL PN

constant (Kd). Affinity can be neasufed by comon nethods known in the art,
i ncl udi ngsequose adsx forpesirurareindefinpddedpsi hichgrabptdanbbadiescapeprescaid y bi nd
antigen s and. ten di Late readi] reas, high-affinity

ant1 bodi e aumare rySE Ve h S B Al bR i B LR 86 | onger . A
variety ofntiRIdRQIN3 @hd B ASPIayBe RobciP&siaf &f tht b VRs led@WMB inn the art, any
of which can be used for purposes of the present invention. Specific

i 1| ust r at buéiceladisdrbensidde playppodqueaatesn corfermesiure spgeibrindtarntidpdichi ty are
descri bedqin the,fol lom ng.. . 0 n i,ment,. the "Kd" or
"k val ue S &rd %’Jg“lt Wiy 13:3745 R0 ]s‘oﬂ&lggliaﬁ%ﬁ’fﬁﬁ‘*é&?%é i8] abel ed

ant i gen- bividécngr-assiayy L4 AR5eof @ bt Pliesd, Metdvah N\ e2(3oNImdtedn ant i body
of interest and its antigen as_described by the follow ng assay,

Sol ut i on- BitHEx@ceding cegelyt antihedics spnsiging €A heg yebamerdy asyfuagiangl br at i ng
Fab with L+ ¥ l)- [ J i presence
of a ti trg‘%‘ﬁ%ﬁ‘“%?hgg‘g%?@%ﬁffé%g?%@haﬁ% ig’%égh’,ﬁ?ﬁ%ﬁ%%gg%%@%alb@g%}ganti gen

wi th an adé3:4Fabd&aito0Bpahd Stwaifed gpl Nuerd Ser;r. Riof).3,73CHE® @99@1 ., J. Mot .

Bi ol . 293: 865- 999)). T tahlish conditions for the assay,
mi crotiter pl i@#ﬁ%&%eﬁﬁ%% Bt TG Ingsg ARG ACSHPVRINFGht with 5
[tg/ M of h&ehaPiHrErRs A1t hfeﬁ@%aﬁéﬂrhﬁ@tqé{ntﬁl@%%mﬁiﬁgé cdidhsIEDRY) gRdi um

0

carbonate (pH 9.6), and subsequently bl ockéd wth 2 W v) bovi ne serum
al bumi n i baseBsnfsequengwvarmbility endhangrtse mpstrcoommaendyrpeaddKab& ¢ appr oxi mat el y

230). In non- ad bent ate (Nunc #269 .pM o 6 pM

(12511 - anSreie AT PHeRs LR QiR A BB ehe SR, of 1 neerest
(e.g., conNaticiLMstivittdofIsshhsSBeRtsdaf MDhaoan)) CHEGn @t ietdid tdk- 12, in
Presta et al., Cancer Res. 57:4593-4599 (1997)). The Fab of interest is

t hen i nculnstiéen ofibe piregheral leenetirothip ped Leskub /. ofohd YO BRI RGO a | onger
period (eg., ) L] ~BE I ached.

Ther eaft erT,He %?%%(%S&ré%ﬁégeglﬁ g C?lﬁlgﬁogl?gérjéeggg%}g&&e E%%%%% {l}ls gﬁ% Fg?{g? or

i ncubat i optr@dturbbloopd, anp etrcaised By Oafgd MdleculafseaiMun)ibodih@odelngt i on is then
renoved and the p|ate washed eight times with 0.1% TWEEN-20Tm surfactant in
PBS. VhenSehearp ib%scqa%ﬁ% JVRaare hased pi pianalysy ofdls ayaifaplerpomplex

(M CROSCI NIz dlcnRRE kifchsilid saﬁcgﬁg?cmhésgméaﬁo%%ewm ed on a
TOPCOUNTTm ganma count er (Packar or ten mnutes. Concentrations of each
Fab that givejlesg than or,gqual tq 20% of i jral  binding are chosen for
use in conpet ' ; Accordi ng to anot her
enbodi nent, thé Kd44r34Kd 401841 s m2éadw2ed 130-L36 ng surface- pl asnon

resonance assays [ a E-2 a E- 3000 i nst runent

(Bl Acore, | ncj.%,¥ Iggééggawagg@ at ?ggtl,‘%\% t hﬁ*@ ilized antigen CVb chips
at -10 respongg ©RHI97( RULgY-Boi7ef | y91damboxysrer vyl at ed dextran bi osensor
chips (CV5, BlAcore Inc.) are activated with N-ethyl-N - )

(3- di met hyl amfloptdpid)B cHE B3 B d&¥nlidr ocﬁ%ﬁ%@y &@%)N‘éfﬁhenng)

Nhydr oxysucci pii e -g3HS) HaeaeI i n@dcoHthe JyRPI3ser (ChotsNuMbEiANS. Antigen

is diluted wwth 10 mM sodi um acet at e, ]}é)H 4.8, to5jig/im (-0.2tM before
injection at H2f FoR-Het e BOHY / nithdtld5% o BE¢hid¥e approxi mately ten

response unit g3( '?f@s-ﬁiofoﬂ@gﬂﬁld% ot}fg'@ﬂ@olﬂ{@y\%ﬂglt he injection of antigen,

1 Methanolamne I's injected to bl ock unreacted groups. For kinetics
measur enent's, {00076 bIHVRemhntordpriset ‘icntesdaf HVRS” 4Ofofl®@waM4-36 6ODA-BM) ar e

injected in.P it % T oT rfactant . (PBST. C.at _.a flow
rate of agglr)o%%;rénf”é?gfg@gﬁﬁ ?W9i§’5%%§§@%n%?¥é %@(%U?%Qi%d?@gém ation
rates (kobf39-85 eHZRhedORU G2 9451020091 OP(1$3)ARENd PHO MBc hangTRidomAinndi ng
model (Bl Acore(r) Evaluation Software version 3.2) by sinultaneously
fitting tesidassueinamberedanerrdingdoiaheti abn/ sensorfor aeb of theee edendeilbri um

di ssoci at }Eﬁﬁ? stant (Kd) is calculated as the ratio koffikon. See, e.g.,
Chen et al., §e_n}%n

> Bi ol . 293: 865- 881 (1999). If the on-rate exceeds 106
M 1s-1 by the surface-plasnon resonance assay above, then the on-rate can
be determ ned by using a fluorescent gfnching techni que that neasures the
i ncrease or decrease in fluorescence-ém ssion intensity (excitation = 295
nm em ssion = 340 nm 16 nm band-pass) at 25C of a 20 nM anti-anti gen
anti body (Fab form in PBS, pH 7.2, in the presence of increasing

o o o, o



[ 00094] The phrase "substantially reduced,” or "substantially different,"
as used herein, denotes a sufficiently high degree of difference between
two nunerwo 2oalozem3( general |y one associated with a nol eculus2and4s4be ot her
associated wth a reference/ conparator nol ecul e) such that one of skill in

the art would er the fey nce . etmeen the t al ues to be of
statisti cal Ef)rﬂ%?ﬂl:aﬁ@gle\ﬁoﬁﬁ TEUFHEREC Ypse Ygia gooci' iig ggsiducs
CharaCterb§kfQMHQQQQVQQEQMw§q$gc%ﬁ{&gﬁe&e 9., Kd values) The difference
between said two values I's, for exanple, greater than about 10% greater

t han about ZOWQX@ﬁéhﬂbﬁemhawuabb@ﬁdﬂeﬁpngneamdn@nhmmemMpanéﬁﬁ@Wamd/or

t th b 50% f t f.,th |
O rar onces dnmaaep e Richenhl & hRab 5 oS i bts ke R By Sd front 5.t he

humani zedn@rﬂbérhfgds\yst@ﬁﬁds@a foeHeaVyLchdih Vaedbl € @oM4ihg 8SligiricRgindatigbial t er ati ons
in the 1gG Fc and exhibits increased binding affinity for human FcRn over

an anti bodgmwaepﬁ@le\mmﬂ@typveof@@b@bes lhiyK@tat tleds su80. f diseng tis | east 70 fol d,

at | east gum{)gnn%)slyg%ﬁlet ra%{ Fﬁgé fina %C@%ﬁl%gﬁeg%y ¢o aru? e?%l y at |east

125 fold, even era eas fol d.

[ 00096] Paddiiisol dﬁﬂiﬁ'o aids dd)h&mamglts a3yt bﬂlmsérﬁaﬁ um@lhl ER benefit from
treatnment with_ a substance/ nol ecul e or nethod of the invention. This
i ncl udes EVFonf e yadabie demaig; SoF eeyypler hfpxeghas varhle éﬁ’fﬁ@ntmﬂi’s e

at hol ogi in
guestlo% ﬁﬁ%ﬁ@%ﬂﬂk%%%gﬁ£¥%%%@ @%ﬁ&%ﬁ%@rgersﬁgmyghb& g%?ﬁ‘ ‘%$%?§FIHC|Ude
nal|gnantHﬁmddM&mﬁg@nﬁmMmqugmﬂmhheﬁkaﬁnh&m@dﬁcjynphomﬂumﬁb&@hamC|es,

neur onal , I|aI st.rocyt al |.am ¢ _and ot | andul a macr ophagal
opi t hel i apferdipisyaran il rsﬁlsgﬁtg?zgﬁhq a4 B BB O RATH AN Sat or y.

'”“U”0|Ogh&ﬁﬁﬂﬁc@ﬁﬂ%fléﬂﬁmﬁﬁé §héﬁﬂ&ﬁQﬂfgbﬁQéﬂﬁﬁﬁobgyof&mk&ﬂ@%&i The
ternms "cell prol |fer§%|ve di sor and "proliferative disorder” refer to

di sor der sof thatanab@lyazithoe i‘siametdrdii KdtbaSmme@re@)Smemﬂfe abnormal cel I

Cancer - 1 onelWRBSLARERTTbRE-tsd 5 BRbaPAr hyb SRobFRes URRER i genesi <

[00098] " Sad® morcd$VHRS GbrddEindiidh refif @l ihPralencaepphastiingy@kle growt h and
proliferation, whether malignant or beni and all pre-cancerous and

cancer ousartgiody f@rrmntlgmwe@@areqfﬁ@aﬂo@ﬁen’sant%aﬁz pihich doggpetarosepss thosg el |
prolifer a&lm‘éﬂy @C’ﬁ{?%ﬁe eb&dif gh{ Gh E‘Hn\ftsr AL E 3G ibod hs nhHR1ar & € NOt

mutual |y exc e as referre
even picomolar affinities for the target antigen. Affinity-matured antibodies are

produced by procedures known in the art. For example, Marks et al., Bio/Technology
10:779-783 (1992) describes affinity maturation by VH- and VL-domain shuffling.
Random mutagenesis of HVR and/or framework residues is described by, for
example: Barbas et al. Proc Nat. Acad. Sci. USA 91:3809-3813 (1994); Schier et al.
Gene 169:147-155 (1995); Yelton et al. J. Immunol. 155:1994-2004 (1995); Jackson
et al., J. Immunol. 154(7):3310-9 (1995); and Hawkins et al, J. Mol. Biol. 226:889-
896 (1992).

[00074] “Growth-inhibitory” antibodies are those that prevent or reduce
proliferation of a cell expressing an antigen to which the antibody binds.

[00075] Antibodies that “induce apoptosis” are those that induce programmed
cell death,, as determined by standard apoptosis assays, such as binding of annexin V,
fragmentation of DNA, cell shrinkage, dilation of endoplasmic reticulum, cell
fragmentation, and/or formation of membrane vesicles (called apoptotic bodies).

[00076] Antibody “effector functions” refer to those biological activities

attributable to the Fc region (a native-sequence Fc region or amino-acid-sequence-
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[ 00099] The ternms "cancer" and "cancerous" refer to or describe the
physi ol ogi cal condition in mamrals that is typically characterized by
unr egul atwad 208ld32qusol i ferati on. Exanpl es of cancer incl ede/usatioansgonot
limted to, carcinoma, |ynphoma, blastoma, sarcoma, and | eukem a. More

particul ar exanpl es of .such cancers incl de S us ceII can | ung
cancer (i MIUBdfREPHORIAT 2 anibadgy di Bt h thiontdRdy froner) B feéaﬁc
adenocar Chrﬁ?dm %?fe&tBPfdnH{‘&ls 1ﬁﬂgd§%ﬁrﬂ?ﬁtﬁn§%&é&ﬂﬂ&neﬁt &fénhé{ﬂg) cancer of

t he perltoneum hepat ocel | ul ar cancer, gastric or stomach cancer (i ncluding
gast roi nt egbtomadltycfﬁﬁfer Ec;—rq@aptor eiatling; mm’o@éy-degﬁtnd@m @Htmoerhateder vi cal cancer,

ovari an cancer i a bl.adder can br east, cancer,
ot on can s i e G PG e R AP oF SRR RS B el ol i var y
gl and car @émfé@@ptoﬂjl gmqy_cgm aétB@dbn.cancer, |iver cancer, prostate cancer,

vul val cancer, §r0| cancer, hepatic carcinoma and various types of head
and neck cance[OOO &1 ek feres Fig regipn” heraiptinmsed (tp defines ﬁqemwlgﬁ%ldepf ol l'icular

non- Hodgk NHL hocyt N iate

gr ade/ f ol IFICHE gr% fa %rl}ea qﬁéludlhégp tlvcf’ lﬁ%necg%h)reglﬁl_s aﬁldgra

i munobl agdgidhs Nbﬂlﬂthohglgﬂhe Goaskaricy BDﬂh@ casgioe of\ﬂrﬂLl,thu@fglcgﬁﬁldQleS‘V@H&Haln

non- cl eaved ceI | NHL; bul k d| sease NHL; mantle cel nphoma; Al DS-reI at ed
| ynphone; Mgt vowl thersmasnes hoaey- e@qleﬁem&.@}ﬁsalfualkymeéﬁp%tq SrebthoEgn

| eukem a E@gbg ukem a;
chronic g%’%ﬁ"a@ﬁ% dg% fl Oﬁsér%g%%g% lﬁﬁﬂa%so g?\gh% ﬂ}%%&ﬁ%ﬁ] e(rgat ive

di sor der (HEirdoID) Tha€-temhinaldgsiabd (rosided 447ascotdarg torthd EUanatticang agsan) ated with

phakonmat os edema uch as that assocjated with brain tu and Mei gs'
syndr ore. ofihie Fe rf@@ﬂé@]’ hE?P or SETP eGP et PEICUgHRH B %i‘ﬁl"?‘é’if

"anti - cangRranGegROSH by %om@'[nanﬁ{]‘Ehglﬁ@é?ﬁl%rth@-ﬁ?dﬁélc aélgfeﬁécﬁhﬁ%’a RedsQMPOSI ti on
useful in treating cancer conprisihg at |east one active 1herapeutic agent,
e.g., "anthaigcahthe ran‘ab;ehft Acce;damgly,e?scomlflpqstmn@rﬁeuaqt@na@mmssnésammprmncer

agent s) |ncl rapeuti c agents, growth
b b 1 or it poRiy it B ks b B STERbAE FERFs RS oy,

ant i angi ogan®sdssduag B $icd adidi antipSPNFM RIBROBSI B 88NN of2REAPSAEL] WitRgent s,
anti-tubulin agents, and ot her- agents to treat cancer, such as anti-HER-2
ant i bodi e@ndyﬁg¢ut@®21§4‘é7nte}s1§l@au es, an epidermal growth factor receptor
(EGFR) ant agon ' d i nhi bi tor
(e.g., erlotin @Z%‘E?@%@% ré%&eglsdéﬁgr}é%e%%geﬁ?\}ggh“g#l%éﬁ‘i%(% dct of "I Rhibitors
(e.g., G eeieailrbdldbmrin raby Mgy lsahe)of theaE COKdeR ais MbKhbdter ol sugra, Tiel ecoxi b),
i nt erferons gtokl nes, antagonists (e.qg., neutr%?l zing anti bod| es) t hat
bind to onbUdndargsdn Bebithaetrolip i TRy ducRak cing b B humandg Gl g

PDGFR- bet Q‘I’ltl]:%ldgs APRI L, BCVA VEG-, or VEGF receptor(s), TRAI L/ Ap02 and
ot her bioactive and organic chem cal agents, etc. Conbinations thereof are
al so i ncI uded [(D079E A ‘ffuecitoneintc region” pp oS04 in Aeffctamdimmgent of 4 agtver or
agent" a hfac r or its.receptor whic vol ved timulating
e tevel SOHENE oreBPboisratey ErtESER onStclds o R asbE DleRror he i a1
cell gr OWddeptdt Bl Inlg ¥A6c@lﬁhagoe§ﬁﬁ%ehéwn%gﬁmonvcﬁ?ceulseﬂme@m@t&g For
exanpl e, angi ogenic factors, include, but are not limted to, e VEGF
and rrenbeBsceiifre@dp@rvEGR),f@cm $1ychavrﬁf¢ctonémct1@e&:@@w&1§ r¢quBGRh@FC rﬁg@nt@ VEGF- D,
VEGFR1, VEGERZ2 an R1G-,  PDGE f bl as owt,h factor
fam 'y’ (FEreg e madiing S et HEPoneeiiote dRedihy G, ° 5 B2,
ephrins, By8sse®atihgvhiidis aksagansdidelosddl-for exiprelin cfeﬁhftﬁ)hh ﬁéﬂemgf ow h factors:
acidic (aFGF) and basic (bFGF), FG-4, FG-9, BWMP9, BMP10, Follistatin,

G anul ocyte col9P0k e Thafise-petenescoicgion CURPprisasHN @RNO it s8WEYEe gr owt h
factor ( trer , 112, Leptin,

M dki ne, Hﬁae:}t}trlé)ﬁlﬁhtﬁghlﬁﬁ%&g?\ﬁg@e# gcffe%r{t!sgphlf&él\%ﬁﬁh? f% e [atel et - derived
endot hel i sdquesde hugradvitchregiang mrclu(dE’Ié}nE@@:&cqu%c&tleﬂne‘m 1déi |F¢eelg1gn1 (mtnhAf actor,
especially BB, PDGFR-al p beta, Pleiotrophin (PTN),

Pr ogr anul Pﬁ*fr Reil IBFYPF@rWWeﬁF&W%PWﬁ@@?E ng%P@FVeaﬁeﬁH%{wﬁ@ﬁaal pha),

Tr ansf or ”1%193 g fuokdh, aﬁfsﬁafve%@@en@ (imbeiga FHIRI, REGLRSl Syfianyor - al pha

( TNF- al pha CXCR4 hl,  Not ch Serra A "Sema3C, Sema3F, Robo4,
etc. It vvocduumgwatrhersthﬂcd)ﬁ,lde factors that pronot e angi ogenesi s, such as
ESML and Perlecan. It would al so include factors that accel erate wound

heal i ng, such as growth hornone, insulin-like growth factor-I (1G- 1),

VI G-, epidermal growh factor (EGF), EGF-Ilike domain, nmultiple 7 (EGFL7),
CTGF and nenbers of its famly, and TG al pha and TG--beta. See, e.g.,

Kl agsbrun and D Anore (1991) Annu. ReV. Physiol. 53:217-39; Streit and

Det mar (2003) Oncogene 22:3172-3179; Ferrara & Alitalo (1999) Nature

Medi ci ne 5(12):1359-1364; Toni ni et al . (2003) Oncogene 22: 6549 6556 (e 9.,

oy ~ 1 NN NN\



[ 00105] An "anti-VEGF antibody” is an antibody that binds to VEGF with
sufficient affinity and specificity. Preferably, the anti-VEG anti body of
t he i nverwODaniio8e0iBe used as a therapeutic agent in tar@etriusgoianas4ol
interfering with di seases or condi tions wherein the VEG-F activity is

i nvol ved. An apti - ntl W |l usually not bind to other VEGF

honol ogues suc 0&&5%%@% JEEED COORRRSCH AP I PraVSRECE R uch as P1GF,
PDCE or _Dlifefers ol b i AbqlREE ARttt tic 8 NIBRELANANiALLDOdY that
binds to the same epitope as the nonoclonal” anti-VEG- anti body A4. 6.

pr oduced bwdtﬁdanold@mdem’wmnd@rmagmlﬂmcai sbsfimtiablsy Eth&raixhjz,ltMEG: ant| body

is a reconbinant hu n VEGF nal antib ener at ed

nccor df g S SRS feaf s AT IR aion eSS 85RACl L ng but
not |im t edubfctieregiohiob @sthe FOQ¥oR&f PRt polyRBtidBY;g. AvasitonPdne BCCor di ng
to anot her enbodi nent, anti-VEGF anti bodi es that can be used include, but
are not I!ﬂbﬁuttéfdl angine heid snbstiseiinesandipseferbbuiom abontzoese it sye amincor di ng t o
one enbOd!rum:f Q bstlttumongr][{ na}ﬂz %Fse uEﬁc%Wre%%%g nt%g Ftc}ilg 1 f f%g re?f avy and
vari abl e Rt regiron o thecanti bodr es Posed™ih Fi gures 24,
25, 26, 2§ol €btid8. The \ﬁﬂlzﬂﬁ®5/rég1&35&e(navm prefetablyHosdds aﬂﬁas’ibbo&ﬂ% 1,
%6-23.2, B20, B20-4 and B20.4.1). In_another preferred enbodi nent, the

ant i - VEGFhemelosyavjthiaetive asaucass Be sgipppndlorpy Weamﬁama@t adni ni st er ed
for ocul a 3 [ 00106] The
antl - VEGF5 ag{)aﬁﬁ% aﬁ%ggsé ?ezf%] ra}a %E %ft%%w} ﬁ%%’ Wlth or\e/EGF or

" Avast i nOprefarsbla at kagrsbomasts homalogy dctranith. - VEGE m)nocl onal ant i body

gener at ed accor di Presta et. al 1997) ncer Res. 593-4599. It
conprises nut a ®g§ﬂhhr§ﬁ q frF%lHE\ﬁBF‘&“lnSlé‘élaBﬁ@ dg’ cighitp G’éﬁmb Hlrithe
conpl ement@hhlies q{%tF@"régD&i Mghd @Qér‘ﬁﬁﬁalﬁ&&ﬁ‘% GrE@dJ@-’éerh%c&‘a{d 1§ My nonocl onal

antibody A 4.6.1 that bl ocks binding of human VEG- to |ts receptors.
Appr oxi manehherdgsystemp loé therfioregian inthydequeneed, dor Bewats, dummm)purlfh@tlgm ng nost

of the fra derlvedfro human | an ut., 7% of the
Sequonce. PLRapt Al BRecdriffh tiE eiemhan e st ene RS MEGRlRLS
nol ecul ar ARes8in@fy, akethpodifSn B8HpHkahd &D@ntﬁi@dy h&vigg 46 08 Ydabesbcofdifelo

anti-VEGF anti bodies include the antibodi es described in United States

Pat ent NothisBSAETD cangompyisnubiibedp with K447, witheilde4 7meaoser. ior VEGE ant i body
Rani bi zu L&:%l\“ V2 is a humani zed,

af fini tynﬁg tﬁfeeé %tljFl - tl?%f&@'—th%ﬁqﬂ? fﬁgérgrgelr%@gRani bi zumab is pr oduced by
standard r econf008s[ “F@ﬁelaalﬁbﬂ’ “FEthd&l‘ldeB Fmehror thhi EndabitheRpr essi on
vector and bacteri al 9'(glrmsnt ation. Rani bi zumab is not glycosyl ated and has

a ol ecul Keionefengntibody. dpsops cnoRdimaests apg ol 1ss Bagivehn 36190317.
[ 00108] Dgoﬁﬁ@&%@&m%ﬁts%n %151?15%% %ﬁéhsbl‘ﬁ@@%ﬂ gﬁa&%oap gé)gma anghegenesis,

. €., when excessl ve, Iclient, or ot se | nappropriate growh of
new bl oodamksskidss (eeelgor,s of kte: FoyRAtHeQRII, aridniFayB 10 sulshessts, oicludie; dleticogenesi s
bei ng undesired froma nedical standpoint) in a diseased state or such that
it causesV%fl@lt%@éis'f’é’fGﬂ@ﬂ&? ¥ sphiced formaofiheficagenniars.dF s@dbieecptesidedduda e,

t trolled wh i bl ood
veoser “or R fart “EE P Rat DI P IaR PR BIn Rl S Shat e or
causes a Hiveoan Atk Hhiab Qeid EBGuAEY thhQRHeMaERMI§ i8R dyRpthsihedsthsaased

ti ssues, destroy nornmal tissues, and in the case of cancer, the new vessels
can al | owtheraesr A@EthmgtroceesnanﬁRHAtoontahE a@llnmuln@tqcoptoawmﬂlmfd@@ed n ot her

or gans (t unor met as. Di sease states inyaol.ving abnornal gi ogenesi s
(i.e., andfbgHar 810&&?3?\}4}@)“8. SEmhags one o JoH bR aseper SRR MRopl ast i o
Cond' L1 ONSodtaiad ngirﬂﬁun@re%*cptorq Qﬁéabaﬁlﬁlﬁﬁﬂbﬁ dn%nc%t?ﬁ(‘fﬂh\@)ﬁh%@@ﬁ@la!sﬁné unors

and netastatic tunors ng col on cancer reast ‘cancef, |ung cancer
(especi al Hgmsgima(sks, @@ IDéemcmg Avancitey) Immtmlnli:é@fcéM (lé%)éciFaRi; yregl i obl ast oma)

or prostate.canc esi rrant h r

r heumat oi &V f eéa?l )i arYFTcgﬁﬂ&?ﬁ?i} ‘ﬂ)’HWe g’gﬁ}é@y %4?{ Eg(j(éérlg’hn s

di sease agdpdllee 8L AhinMBosRIHOlY §05-3ASP99BShrR daqwsleaw 7. BLBqu®s M&Ar coi dosi s,
at heroscl er OSI s, atherosclerotic plaques, diabetic and other proliferative

ret i nopat h?@s36- ﬂl:l(L%PiSthﬂ@r defpamql\bydl@g ﬂpﬁ@t@dm}dﬁnqﬁedr@th@cﬁuém aire
flbroplasena)q%g%gg %ﬂ?&nﬁh aueoNm... age- rel ated macul ar degenerati on,

di abetic racut end, cor neal meodvascul ari zation, corneal graft

neovascul ari zati on, corneal graft rejection, retlnaI/chor0|daI
neovascularization, neovascul ari zati on of the anterior surface of the iris
(rubeosis), ocular neovascul ar diseasz vascul ar restenosis, arteriovenous
mal f ormati ons (AVM, neningi oma, hena giona, angi of i broma, thyroid
hyper pl asi as (including Gave's disease), chronic inflanmmuation, |ung
|nflannat|on acute lung injury/ ARDS, sepsis, primary pul nonary

e .



alleviation of synptons, dim nishnment of any direct or indirect

pat hol ogi cal consequences of the di sease, preventing netastasis, decreasing
t he rate wb2dilgsame progression, anelioration or palliatrcomsediobissodi sease

state, and rem ssion or inproved prognosis. In sone enbodi nents, antibodies

of the invention are used to del ay, deyel opnent of a di sease or disorder.
[00110] An " ef FA%¢ T ST oscfr oF tGRarmnpghecsdhy e recgptofiosages and

for peri 0ﬁ§RﬂfwﬁiEI|{TIt% r@ﬁﬁﬁﬁﬁﬁ{%ro % %aﬁﬁ@li &MRatbhg] AR i [% ffehfﬁ [(ERG&H; G7.0T

prophylactic result. A "therapeutically effective anount” of

a subst andehmoplnet dlld:587 (19@) emVBimhicon/,, Jagomimsal. 2t 24ht1@géniasd nmay vary

according to,factors such. as..t he di se e e, sex,..and weight of the
ndi vi duareEaan pRESHRTRIP St RREEa A i Edie e 1S

ant agoni skcR®alinelh (Secde i, Kpdtis BSPONSE IhihilbRgl Toiy), tiah):540-8

t herapeutically effective anount is also one in which any toxic or

det ri ment 6199é); Kewtis eod!..ieurg ligteahoéigrol 2EN687-4Qd P70t Horomertdgdni st ar e
out wei ghed,. by~ he f i QY I &J fects., . The term

"t her apeugfotg‘a }I'eymg??@ét%?géej%é%@dﬁtwg@r/gzﬁg (ginntgnrr%ttsjar{‘t)‘ of an anti body,

pol ypepti de or [(E0O88D Binditig @f hunfinSFdRmvie phicamdstfuechdlftifd of hubfa@dicRna di sease
or disorder in_a mamual (aka patient). In the case of cancer, the
t her apeut Pgiratinigy biading\pelyagplides can b pwayidy g Se dh rARsgERIE MIROhunber of

cancer ce : i f ght o . inhj bi i | ow to sone
Jhﬁsfe art O lggégg%qrgées?fgclg{r?é?ﬁq c?il?ll, or fnrﬁi‘lnl?dtés ol wifich 3! ow S

extent and preferably sto tration nto peripheral
or gans; i pbliyperitides weth a vatieny Koaregionmarexdn@ntsteastd WiOe2 04072 $Profth) t unor

nmetastasi g; i.phibit, to sone extent, funpr.growth; and/or_ relieye to sone
extent on esawgmn&%e@y YRk it 6?&0&%@59@9%@%@%@ ERicSeS 29 ¢ he

ext ent th?or%&a&apféagmerd%ﬁ@zt.1.%9meﬁn¢(/z§>.r6sbhJém@fz'@tl'?.ng cancer cells, it
can be cytostatic and/or cytotoxic. In one enbodinent, the therapeutically

ef fective anpufi0086] &Hgmeneffcitahédbist arcyickpoyias which cxposhene embadi nent, t he

t herapeut cal ly, effectiwve apount is an anmount that extends the survival of
 pat | ent PRt EARER iEsh Mbns. TR Rt Rl A M ST anount. i <
an anmount |dafiatcyR PV SSfRHOADEESdRAtIr rf@r%ti%ﬁ{s)(' F2dmPks &f makdnent .

[00112] A "prophylactically effective amount® refers to an anount

ef f ect i velcukocydessalyels nedatd 8P (bemclods pofiphteratdlovdgregmanylcat asllachi eve t he
desired p actic r.esu Typi cal |y, but not. necessar,i | i..N a
o ophy! ac vt Sk GERHNK) HB; a5 iR SR B o iF BrSge of

di sease, bifecte @EEWagkiicMtby fighf £t o@aBWY , frém/b@sedl. t han the
t herapeutically effective anount. 500113] The term™ Cﬁt ot oxi ¢ agent"

as used her ei n[40OB&F SAnBbedysdapsedant ecli-madiatadiytexicity” girdR¥p’srefere function
Chel ude: r B S FRYRESIAEA MM 8180 Edua pliF RLBAR RSO0 oo 10

5 sml535 Bh 2dr2Hn pRdtoaitdeetads. @ aNKI aedis) iscatropleiss, add mudropledpesidnheleapesy i c
agents e.g. net hog§exat adriamcin, vinca al kgl ojds (vingristine,

vi nbl ast i REOIOStH| toa@yffS’ tadst wsriically toengmsiesitbcarinedazel sellasdchl or anbuci 1
daunor ubi giificAlenfl RAT thb REEEGRII3 G AEERL SThe FES AR Fr i AQUTRRL S ther eof

such as nucleolytic enzyngs, ant |hb| ot1cs, and toxins such as small nol ecul e
t oxi ns or A&y, MK iceldd, kypract FoyRIM oxliynshodcab@mohevyitalexpfeunBaiR]1, PdyRik, or ani mal
origin, including fragnents and/or variants thereof, and the various

ant i t unor agt F%vﬁtlﬁ- EFsReepreagenes heimatepeisisecdls|ipwmppnend ie Jabledxae agents are

[o0114] AP ams e ST b KR APE e IHRRRA AL 4Bl A8 17 1he
t r eat ment AQJCC astbety.of Rxasipd s oPintcdése mitiherrapaDIG(Cassge Ruch dstahtude al kyl ating
agent s described in US Patent No. 5,500,362 or 5,821,337 or U.S. Patent No. 6,737,056

(Presta), may be performed. Useful effector cells for such assays include PBMC and

NK cells. Alternatively, or additionally, ADCC activity of the molecule of interest

may be assessed in vivo, e.g., in an animal model such as that disclosed in Clynes et

al. PNAS (US4) 95:652-656 (1998).

27



such as thiotepa and CYTOXANO cycl osphospham de; al kyl sul fonates such as
busul fan, inprosul fan and pi posul fan; aziridines such as benzodopa,

car boquoreo 2naivase@dopa, and uredopa; ethyl enimnes and metrhiskaophsani nes
including altretamnne, triet hyI enenel am ne, tri etyl enephosphor ani de,

triethiylenethio phor am ndtrlrrethlo el am ne; .acet nj ns
(especi al 1y buld REE! hORA - 3%&6&6?%»@} it . 5D fﬁé%?dﬁ% anabi nol

(dronabi ngf, ¢ Ng&% %E@celcff@ BHPRARNL. |§9%lﬁ%ofﬁf%|c@£'s&élnes bet ul'i ni ¢
acid; a canptothecin cludlng the synthetic anal ogue topotecan

( HYCAMT| N@)mplmfnﬂnatl(way lnmmla@tadu by @rNpEIdGEAROhe fastatomlxoampmdittheem n,

scopol ecti and 9-am n tot ost atin y CC- 1065
(i o udt ngp R SRRSO B BREet oA etk b By RBEh eManal ogues)
podophyl | pe@x t&thd?@@t%ﬂﬁ‘ﬁé'ahtl%érﬁ masdesstcs [é@r%nd@ctw@ﬁbﬁptambycé's@% e.g.
(particularly cryptophycin and cryptophycin : dol’astatin; duocar nmycin

(i ncl udi ngs daseribgdnnKezranoabraltesgwes!., nygy. MﬁdZOQfBZOﬁ M (1986 madeobi n:
pancrati Sé@r&érﬁieﬁaP%?rg A Gl w1ﬁ1°ﬂ%¥edt%tlj nglgerynﬁﬁ 988 &r}u%&rds such as

chl or anbu | ornaphazi ne . ¢ho {famisting” i f osf ani de,
mechl or et [yRiypeetidéwecit ovaidna it m@l@nlada ntcy@larsed;hﬂ &Hcresi@ed Glaq pindingn,
novenbi chi n, phenesterine, predninustine, trofos uraC|I nust ar d;

ni t rosur ea@agﬁlé}ﬁa@sdeé%h?ﬁs%g neL U%ﬁ?@ﬁb@@t%&%ﬁﬁlﬁ)‘t?’é‘mg WY/ 318fst i ne,

ni must i neS | (VS iEBRaL 9qu;nmn9r g Fugh1as (3R enedi yne anti biotics
(e. g., f ‘¢in, especially calicheamcin é 11 and calicheamcin

onegal | (see ED(@SSJ] ABnﬂmg aﬁﬁﬁm1gm1brallt§defeﬁrtglthc st&ﬁgthkﬁfiﬁhelﬁﬁl (ot994) ) ;

dynem cin, includi.n nemcin A erani c s well as

neocar zi nagltcgwlﬁntdﬁge&%a%l?eéwsw §iag 3?’8@11%§1@rﬂ§grr6? SIS @en%d‘i”yne ant i obi oti ¢
chr Omphoﬁﬁ?&ody}?‘&ldﬂ%l BIREMS b%er?{‘@g' Q@Hﬂ[t?geﬂ) @HFeEH AGien ot@%@ﬁ@rds”e

bl eonyci ns, cacti nonycin, carabicin, carm nonycin, carzinophili
chr om)rrycuwddlermcfomdmg/@iﬁmty’amfmetwmrmsw bindinga{fnityiwhich reflects a 1 1

6- di azo- 5- xoL orl euci ne orupi cin (i ncl udi
ot phot 1 B EPIRr T BT hsroRes BREMEIGdeso it abprt Rt e
2- pyrrol i pEmitgXPh wiledulc RITer BEPNHEOX Waki bhdrilly beRipFdibited By tlRsor ubi ci n,
i darubicin, marcellonycin, mtomnmycins such as mtomnmycin nycophenol iC
aci d, nog 18@9%1011 coptpRi Kb i Aﬁﬁnlwé@n@ﬁmawre@byﬁommpéwhoqﬁ WpdRn,
uela Ci o i n, ubeni mex,
gl nos '[?/it i ﬁie a{[ or uH&EI?%{hgs fets&%’e g%hlq{lt ggwsatlgﬁﬁl?%%ﬁﬂn%fi %olg%%?%b%lggd
5-f1 uor ounmideh s(dwlfbhd téhdlté disesiale sadll pguiescas high-afinite aogiieiidsn,
met hotrexate, pteropterin, trimnetrexate,; g)url ne anal ogs.such as

f I udar abi a%nerfépnw aMEspdRstsTend tenddpirgmaindoundlopgerar ericty of methgdhe anal ogs
such as a abi ne,

di deoxyur?g?lhiéahﬂg% f%ﬁ%fg%lﬁ%%gﬁggﬂngﬁgd@'anf?%gg{clﬁg?ynge u§e¥1 rogens such as
cal ust er opmpo@hsmﬁdmtmthm@emrwplS@naﬁe ;lllaplauV@&tdaﬂmtnplm pmbodmteatse

t est ol act anti - 81 S, suc %ﬂl ng et.him de, mtotane,

trilostan HFG@ISWEngal?:lP ng AN AR ?SC B ingd W}§-c acid: acegl at one;

al dophosphan de00BbY L ®S bstesm BB M| Kal Gr aKHQfalu%ﬂh&d&cﬁﬁg to theyrsacri ne;
bestrabucil; bisantrene; edatraxate; defofam ne; denecol Ci ne; diaziquone;

el f or ni t hinventies isimprapyredihy aéedlal@beleémtaﬁotumdlw ensaetRigl) tp@rfdrrn@awth um
nitrate; urea.. |l en | oni dai |ne nS|no ds

mayt ansi ng%%rﬁ‘g R ft%lcainr%éo(?yrﬁfmtéreﬁgan e Sigek %@ %theg" r%Pg

nitraeri n@ssajae&thﬁbxabinlamgmgﬂlw Fabl@lfdirad’nlﬂﬂgblﬁ1sﬂneds@t%@>b§:l’ehﬁmlbﬁ1tln§¥ab

et hyl hydrazi de;  procar bazi ne; P%g'(( pol ysaccharide conpl ex (JHS Natural
Product s, “EligeRBIM@RPNCHAREH ABS )hlﬁli%l%il ntigen ipthemagseneq R fradftivRni um

t enuazoni g t

tr1 ohot neciRge pubbhBFL IR he e pume b L ANAPLTREL Bybody

angui di nejoated ethteasee, v.ignddsh aea/(, HLRSI AL 293 865 B%]ESI%IQ)) Tdas@abligvi ne;
mannonusti ne; .m tobrom tol ;. mtolactol i_pobr acyg osi ne;  arabi nosi de
(" Ara- C') condiioyps dpiihe pssey isrotgergplates W&E?% %a BteadBt) pisrqoatked] - myer s
Squi bb 018941‘9% withis P86 3 Mpturin aﬁﬁ%ﬂﬁﬁ%ﬂ&?ﬁ&i%s)ﬂh%@mM

al bum n- engi néer ed nanoparti cipe formul ati on of I taxel (Anmerican

Phar maceusodtah cRdronate (it 9%0 hendrsiobsagperitlyl bln@keé)wltham (WA&@BERE@B@@)( et axel

6. hf oguArPREI F 8Bt 3B Hks PHEE ACPayArBe Bra (RN ERG e (Bl as

cisplatin and carbopl atin; vinbl astl ne (VELBANO); platinum etoposide
(VP-16); ifosfam de; m toxantrone Egl’l stine (ONCOVI NO ; oxaliplatin;

| eucovovi n; vinorel bi ne (NAVELBI NEO) ; “hovantrone; edatrexate; daunonycin;
am nopterin; ibandronate; topoisonerase inhibitor RFS 2000;

d|f| uororretl hyI orni t hi ne (DIVFO) retl n0| ds such as retl noi c aC| d

™1 N~ A N\ o o, T o I o o



[00116] A "growth inhibitory agent” when used herein refers to a conpound
or conposition which inhibits gromh and/or proliferation of a cell.

Exanpl es wb 2grimaedi3i nhi bi tory agents include agents thatcllusekiomedsbl cycl e
progression (at a place other than S phase), such as agents that induce Gl

arrest and M phase arrest. i cal M pha bl egkers. i ncl ude the vincas
(Vi nor i ot PR dEP<pH alﬁr%@\fwnﬁgyf?g@%;ﬂe@}\f Ghep pioi Shbiesmaermsednib t or
such as t heiapfiii@sYEhiFe oﬁﬂftérpétgé C SR RIihl Rsessment of the anti-VEGF
((85-cis)-10-[(3-am no-2, 3, 6-trideoxy-a-L-|yxo-hexapyranosyl)oxy]-7,8,9, 10-
t et r ahydr eatého@y1Habt 12, iy Brostayes 84 ( GydeoRya O 4y 23-419h€ltONdRy The Iab nhpht hacenedi

one), epirubici.n daupor ubi ci n, etoposide,. and.bl eonyci.n. Those agents
Chat " ar euicies infhen TP By Ehibn BoOBOG B in PG RVt s iR Ba
al kyl ati nghnageptdSbeh aBsut 63 Mo¥Esh B ensBfcQHt 5 OMBriufAS dFd0RE. NEhereafter,

mechl or et ham ne, cisplatin, nmethotrexate, 5-fluorouracil, and ara-C.
Furt her i Hiconirhirpsoaic trapsfracd uthel canturtiméatvsir dequbatiorBy $pem d¢micapioes |

Mendel sohp ang | I S nt.er entitd " Cel ] - | ati on,
oncogenes* &nir 87k Fibpr At Ay Byofi i risfhnSy G fier s

Phi | adel phiita,0. 995y EERSIE tisatthatant.in PBS. Tikert th¥ phes Hapadtitd,aselul/art

docet axel ) are_anticancer drugsnpoth derived fromthe yew tree. Docet axel
( TAXOTERE®S safBlzat PG RARCRATEP) | : Faekardhly afdgshpphdeplateiaaroyesd on g a

sem synt hepy 09 i i - Lbb) .
Paclitaxeﬁtgﬁéﬁ@ggetg%%?&E?%§%¢gaﬁﬁgd&§§§%%%?u§$'§$g%%%%@%ﬁé§%%?gn1tubulin
di mer s an#alsthabgilve ks thaaroo gl ke20% o f prazwedthimiinglepehysoarfozadeiion, whi ch
results in the. inhibjtion of mtosis in cells. [00117] As used

her ei n, tﬁ@ﬂP@Fﬁﬁbﬂgkﬁéﬁ?%“refers to any single animal, nore preferably a
manmal (i ncl Pd[M9¥P%Qc&gﬁrth@ﬁ&hér%rﬂi§dc§m@1§t, the X d §480PAI8e jsIRGRurcpat s,
horses, rabbits, zoo animal’s, cows, pigs, sheep, and non-human pri mates)

f or whi chby ngiag senfitccimdastoni rcsanddnssayp usingrrdblIACORRe-2p0Q dent herein is a

human. A " subj " herein..s any si.ngl man subj ect,

et udi ngBYAGeRFer00dn SBRE AR B RSt N2 Flle T g o has
exper i encafmebigized arniipeR CM Y BBips MOt resPonsOiniBt(REN). Badhgat ors of an

angi ogeni ¢ disorder. Intended to be included as a subject are any subjects
i nvol ved Fatbexymgteypted deemndiosenpaiichingdEMh Bhivaeyednsy) ariagiivddd wWithn of

di sease, Qr bi;ect s I I i 0] 1:0l .00\ ' bj ects once
used as cglr’ﬁtﬁglbﬂé. ?%'Eiéﬂlgt}égﬁaélg Opmg%g%g’%@g %?@8?@&%&%/@%);{“&2%“ th an

ant i - canckydrag@iteinidfida AWHSpadcoahitied. thd heppdivbp @structynsbéntigseist o a second
medi canment,._bei ng used when the treatnent herein is started, i.e., the

subj ect nHURGIVIRAPE Ny acHBeN 4 S ©at sgMA(Th2 %@?begs{aefgﬁfél,onéﬁ

anti - neop | GtcAHS ; : ] r itk bitory agent,
a cytot ox:a?%gdglgtnt a{u I/I%%gfe\elt}?@@%@%%% tegg%g:resgg?%tﬁ%hﬂj?rgf before the
adm ni st r atupdadl wbhtean. f Folkwinpthe inkctaom crintigoaniddrethianokahmend isaegtetedito met hod

herein, such as the day of _scr.eening the subject fare treat IS
commenced] ORI FBUPS BHTOUESIen FE g HN 1 OB RO R 08> BE Randi dat es
for treat (Eng n¥ 508 UMY SEEHACIBPBPRRAD.05% TWEHQOd M)y gt erm
"effective anount” refers to an anmount of a nedicanment that is effective
for treat (M3 BragRdYentesilew dits of apnrexioatdly dp hlmgi. ofeseeriion ditesdkehe prd

e el 9 SoPuion i8OS Bla ap gpteyh@E SRk A S Relk SpiTug BRELARSEHE bty

f or mul ati8r§S FErerect 0%) gy &F P8 pH P FatTom O har o - OPmas to
permt theddeioiBratee’ Erelubtiod Sofolart Mersadi DasiBsihutttndoesl¢fit@gt thve, and which
contains no additional conponents that are unacceptably toxic to a subject
to which fgecipipmhinddisseaiationpensererapni HicstaHdyium dissocidtign congtans (Kd} erj | e
for mul ati Qn.| 5 ASERIHSE rdb IEIRS. §60D & Endd HaP9) TisH BR)I IARIFBs@Nd their

spor es.

(1999). If the on-rate exceeds 10° M's™ by the surface-plasmon resonance assay
above, then the on-rate can be determined by using a fluorescent quenching technique
that measures the increase or decrease in fluorescence-emission intensity (excitation =
295 nm; emission = 340 nm, 16 nm band-pass) at 25°C of a 20 nM anti-antigen

antibody (Fab form) in PBS, pH 7.2, in the presence of increasing concentrations of
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[00122] A "package insert"” is used to refer to instructions customarily
i ncluded in comrerci al packages of therapeutic products or nedi canents,
t hat contwbroimBeridat i on about the indications, usage, ®0Ta$(10/048491
adm ni stration, contraindications, other therapeutic products to be

conbi ned mnth the pacéiged pr oduct a?/or marnlngs concerning the use of
such t her 3HEERIE N5AHY e HIOCTHRMPtER a5 a gonsflow-equippedp123] A "kit" is any

manuf act ugeo(BpithidmPRCkage Ir%’fruﬁf%ﬁis?bf‘@gém)c&@i%ﬁ kphMgNaiNG GRSt one reagent,
e.g., a nedicanent for treatnment of an angi ogenic disorder, or a probe for

speci f i cabpegtrdgtatemnetag(ThehnoSmckenicyenk astirrpd otwettn. of t he i nvention. The

manuf acture i s abl rqnpted di str.i but.e d, as,a,unit for
per f or ni ng the“ﬂ@?gﬁ We 6W8§£ﬁ¥mfﬁ6%$t|%ﬁémmmn“alfdﬁl 4] For purposes
of non- reﬁ&%i’cﬁﬁg tPthEAV SRR REA 8o badéﬂéﬁmﬂ@d aMRcEddabbedeasg ad clinically
unacceptab{xﬁ@:g&3 Ievel of tOXIC 5 from previous or current treatnent

B @t

wi th one ﬁﬁﬁmééﬁéﬂﬁéxﬁﬂﬁeﬁ el Aspronbice HiwgtamiayeNSi de- ef f ect s
or adyer S€ evep}(ﬁwg I;%%% Iteﬁ%e%ulsgaantlg‘ﬂ% Q%ﬁa@’az)r Estgtﬁl;)«l%llngg Eagne] yasa‘urled

experienced cl Fnici e si Serious

i nf ect i onBereitpdgRBds vafheaidtty ngh degree ofignyietify it en t(zvb&ﬂldieﬁ@ Vatesul t ple
sclerosis), significant hy?ersen5|t|V|ty neur op atholo%fcal events, high
degr ees offOBEtAIIMEnNIF R§soctcdanidern afbrdyef tisdeyastien and thewéhs non- Hodgki n' s

I h : | )
ymphoma aé%ﬁer d lﬁgfg%‘fe(rgiﬁge%@ta&t&aﬁﬁﬁ&iya s‘b’z&g t?a%?/ﬁ&{) Y& ﬂh@'&ﬁca”?er or

mel anong, ucing the risk of a
negati ve siodkl @hfidetthe dﬁffam&nﬂaet\mdncthmtgvdhdamsitcs ke of litlesr de beflégedl resul ti ng

fromtreatnent with the. anta st her ei n ower tent t.han the risk
observed PRYRH YRtEC SHiGa0g Wihio bt C?W@iﬁ@%lpg@ﬁ fecltistifier pati ent

with a prayhQial by a8 Aust ?rgeckd@ﬂhé‘sﬁn?ﬁé dlféHéHae %bﬁ%eﬁfseil@%é vhined 4de those
set forth above regarding toxicit are preferably infection, cancer,

heart f ai faresample, &W@ﬂl Rt 5690, less than apQ@ #D6}, 1By thanmbpet W lcsprthan
correl atin arln erfo mance. and/ or

oo £ oDk 2 FRER SRR TN 1 orhs Mgt o NS s BT s IR DG B o

results ofjalgesecond anaIyS|s or protocol . For exanple, one nmay use the

results of a first analysis or protocol in carrying out a second protocols
and/ or one maylA9984} Hae phest tsaibypntipliyiredicean o yaibstaptialpr dffewsl.” 8o det er ni ne

whether - a e‘agl%%qn i t%?h§uf‘ﬁrc1e8{1§)‘hf’%%eg?e@%%"d%fé%@nq%%re{v%eﬂ‘%% n teﬂ respect to

varil ous e nt's herein e resu an ana y i cal assay
t o det er mvalacsvaehdielty ales&e@dlétecﬂ;wﬁtharrﬁ@ewle and ehgioffen assetiagdanittamt i - cancer
agent,  SUCh S A mpario maleenl o h 14 he O A1 BehE rTeid bansiden e 095
difference between the two values to be of statistical significance within the context
of the biological characteristic measured by said values (e.g., Kd values). The
difference between said two values is, for example, greater than about 10%, greater
than about 20%, greater than about 30%, greater than about 40%, and/or greater than
about 50% as a function of the value for the reference/comparator molecule.
[00095] In certain embodiments, the humanized antibody useful herein
further comprises amino acid alterations in the IgG Fc and exhibits increased binding
affinity for human FcRn over an antibody having wild-type IgG Fc, by at least 60 fold,
at least 70 fold, at least 80 fold, more preferably at least 100 fold, preferably at least
125 fold, even more preferably at least 150 fold to about 170 fold.
[00096] A “disorder” or “discase” is any condition that would benefit from
treatment with a substance/molecule or method of the invention. This includes

chronic and acute disorders or diseases including those pathological conditions which

predispose the mammal to the disorder in question. Non-limiting examples of
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[00127] The present invention provides nmethods for identifying patients
likely to be responsive to anti-cancer agents, nethods for nonitoring the
ef f ecti vewe=s1iaiB32@at i - cancer therapy, nethods for identiPCyiusgopasssent s who
have an increased |ikelihood of undergoing netastasis, and nethods for

optim zing. the dose of an antjcancer .agent.. The nethods conpri.se

adni ni ste 151%@6&&0%%@?% hetynincluge mafjgigns pd benign H’H?ﬂﬁrﬁiné’flé?‘ﬂ%&“% i magi ng
agent to er@g&ﬂéﬁ%ﬂfd M@l?gd&ﬁ@iei;%&ﬂoﬁ&lgrgﬁél, és%%&ta,ﬁ?pdiﬁaﬁ%n&fanﬁrbt@é?“ cancer
agent; (b) détecting I'ynph pulsation frequency in a I'ynph vessel associated
with a tugbknddeainricriphhgaipdpithddd, strontah engpblestesric]ic dmdrdecy, asdnpari ng t he

| ymph pul sation frequency t.o the pul sation.frequency in the |ynph vessel
orior to URERTHED® (N pec and P REr sdei TGSV e e ' 1 Ymph pul sati on
frequency in timobypaie v@&SetelProfiterhtfasdiscrd@utind Qolifbeaive [di®sde> pat i ent
who has an increased |ikelihood of being responsive to an anti-cancer agent

An i ncr eas¥erita disprgsiss that araeisoniatedavitheseeye dagrecd abyerpral gelé pwllifesption. | east

about  10% { dent 1 {EReq, &%tcl ﬁ’ﬁ%ol%%}gﬁ hea(ﬁscﬁ‘aetl joerease di ‘%%lﬂoﬁ%&tﬁ[l

under goi ng netastasi s. cha gein Yyrrp qusa ron fréquency in fe | ynph
vessel i deglt pibliesativeealisnsée iasngopcatdiecti ve dose. No change in |ynph

pul sati on frequencg in the |lynph vessel identifies the dose as a maximum
ef fective dosel000H8kohemampbaoysashesin. fefers i elhseeplasticcrld erashppd se

adm ni st eh%orﬁgergﬁotff\xjh%ﬁ%} Mﬁili?lg%'t' Bt ?é?lfi rHAﬁd Q-ﬁ‘h%)@&ﬁ@&%gs A0 cLBud Qgispat i ent.
I n sone enbodi nent's, the metfhods ur% er conprise admnistering an
ef f ect i veamdmissnts. OFheaemec@anker'!, Neamteronks”, f‘oelt plolifmitivechstcésr”’,agent to t he

patient. _A _.l.magin t hods,, , 00128 he di scl ose t hpds. and assays
pr ovi de foproef?ﬁ%}_%ﬁiﬁ%??&eﬁew(f CPRAE 25 Ag" lﬁa’}l’@ﬂy P wvec%ssfﬁggfggé% FI58- means t o
obtain data a”FbOO@@PVI‘H@Ttérﬁ’L@ "SREland Mc ARSRAS REr APBF QREHL B OF ef fective

therapies for treating patients by detecting |ynphatic function (e.g.,
| ynph pul shysidogitalequéitioy iromatpoiaks thytp bypicadiysparaticriz&hey wetpdadsd nell be

conduct ed_usi.ng.a rie f 1nmagin ents and. devi ces. Suitable detection
met hods. aRt et EXanglel alemeBadepfe DR RodapfEle i nomtan 3% Physi ol |
Heart. Gi [ﬁn.spﬂama%rabtonﬁ%r&&ﬁé}Sané’sﬂeilﬁerh&ow&é paiaiaBe@inpMs-of st¥. N. Y. Acad.
Sci. 1131:13-36 (2008), Rasmussen et al., Curr. Opin. Biotech. 20: 74-78
(2009) aneRricars tssiupmars el aapecr. woe 2aogr (iodsdios samb-oplblereoenezs00. Usi ng
t he netho I in, h ves e n h I e or skin
surface n§§n'glglgl? ﬁ%lgglgg Q?IE]C%F{}‘& Ftlrl%lcgpcél}ogr? 4 ?@r%% hu%gégns(% ugﬁgo%sa%agcg}né]{ﬁ gydept h of
at | east eeduiig)lcamotr ofaha p@itocugiNhbpdtowlluhae cinces yastat of kivmashicdnaee.

[00129] The inmging agent is admnistered to the patient so that the agent
reaches t HBClngiRERasieddiestnabeansen) Raggreghic srngeth ghohlademnrichdcal gai-node and
can be de J 1.C Fﬁp%\/@ i i magi ng
agent nayz)g%{ag%r%ﬂ%:r’g% eegg%ﬂtg lg%%aﬁlggrl %ﬁ?évrl E%g t ’rgéﬁgth&gﬁeiﬁ%?%g %gl’ means,

i ncl udi ngeoleregtal cancsy cnduectoal aatdretcenrcanmna saivanygland tabinemapkitiecy

i ncl udi ng, e. gl , intradermal |y, subcut aneﬁruzlﬁ%i:I or, intranmuscul arly. The

i magi ng aJeWPIHAP el T CHREE PFAC SYICE VY a5 eAtera hyrid Gancee \pEe sof ut i on,

to a suitabtRorANGE VLA t9Fks FFREaENRITRIR cal 3L a§ WeRGRH- &I QhpRbmihe nodi fi ed
ma

i magi ng agent in solution be fromabout 1 i.tlVlI to about 4001AM about

y
10 i.t1 VI (indudinglow 200itAMicolar adyotiod@gn's Irnphoma(Nblo smald dyraphocping sui t abl e

i i st eftd WP B BRR B T Bl s S SR ofL i HEh g o

about 75 pEide ahBhoblhsticONHD; bR gtade ob®REEINHIL; High sradefaut ngd ny, about
li _tg to about 1 Nr}%,% about 11 &%to about 5 , or about |i _tg to about 1

0
ny. cleppg1cstNHb: lstley discash dHIrapantlg caly dvmphoma; AdDSyiglekesh i ¢ system an
itati i . i i .1 . t ted
oot on of iR FRYWRRIchG TS ARSI ROy GRRe BHRAREIOKEKANP L 9% ©

| i ght sou(CEb); aaat Uagephoblagtic lduRaeia (AILOJeHairE el lkeokdhiai chirotiaser di odes, gas
| asers, light em.tting diodes (LEDs), or conbinations thereof. In sone

enbodi mentiyelobkgtieleakemie; el pesghenspint Sanphoprplderatiydiserdev@Vd i gt sour ce,
i.e., alj -1 : | ith Bh&RS foqhi . e |ight
sour ce rragvggtr%stggﬁrgﬁﬁ%g@?n &E&i‘l"?ﬁdéé‘ﬁg& rolr%hghout J%%Ssg)’rler%%lgre%%g-g? 1000
nm about tha0&soemted vathdutind@@orsinand Ddeigs' $@GIromet o about 900 nm or about
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750 nmto about 850 nm Alternatively, the excitation |light source may be a
time varying light source, i.e., a light source that emts a varying

i nt ensi t ywof2011/gki1i3 The i ntensity nodul ati on of excit at ipom/usegl4siour ce may
be, .e.g, a sinusoidal, square wave, or ranp vvave nodul ation. I n sone
enbodi nent s, EO §XC &atl on, li.ght source may. ul sed at certai.n

frequenci es antP4! RRHZCOP e qopg E Al EReRiCPIBRSTHA es may

al so be vgrigd. é%th&é} gbﬁeref&@ﬁ‘o bicBRpYaLibRhical 119ftre£th% c%ﬁé:értc@;n;[?g@m% aght source
may be about 1 to about 3 orders oP magni tude of the lifeti

i magi ng apestiacasied tharapautjcagenty eg., Waithcarter mnh’ocfscadm@srqf lti@dametlel n

00131] Upo I t . th f t at ht
the 1 magi P Afeht At APDE St B R Bl G hemp sEreuiSiety gne. A
sensor magrobﬁh UgRbitdrp agéﬁﬁ%ﬂrtoﬂfméﬁg’eﬁ% hh@tanks sl RAmtibh eBrdgeatd-uor escent
i magi ng agent. The sensor s prefer abfy capabl e of detecting fl uorescent
| i ght eni tngegdnes pragdnes, pntidyrapheaatogerastyaesntarrpopiotie egéniy apttdiludini on | i ght
reflected u%ein%maﬁd]gthnieg%e%gﬁ? R nS’&bé)u%h Dti- @ﬂl@z% odics, AR CERpri se a

char ge- coupl'ed canera er-exanp es 0 SUI 1 €-%s&nSor< i nel ude

Wi t hout | amfiiodids Odh epiddred] gbwﬂofac@atr@dp@k ele@mpamgdnmwg n@tyr&Me CCD or
intensified (I1CCD) caneras. The sensor may her copprise any suitable

filters oklnﬁﬁﬂ 1§hibﬂé?)sHﬁBé@s@%ﬁ‘ yhibjtargas: uPréOtﬂfHE (Eﬁiﬁ?"@prl ﬁkaéelw*éll"%gt hs of
light r eq il 12 rlgﬂlﬂ%ﬁ%g?”@&%& mﬁm%%ﬁﬂl’??wﬁé

[ 00132] one e ment orescent em Ssio om t he |mag| ng agent may
be conti n(wgls¢qkeodetbeohe:dfettmm@mhlmmouﬁhgonm@lg maagtra)lnzmg:qmbodmg) thatnges of
the emtted light fromt |ngae real -tinme
R O R e PR S L el g il 8
Structuregyy STh@RIBEE MR Y HSF %@WE@P‘*‘E&E@&(@) *FR[/K@L%HZO&M &h& biodcfign about
100 mlli seconds to about 30 'm nutes, about m nute to about 20 m nutes, or
about 5 nmimbiongenit chethwal agbﬁtsmtnuCemblmabpe&)bhelrepf vhelsoregededmmyhde capt ur ed
or recorded att any suitable integration tine, e.g., fromabout 1
mllisecold¥&about 5 seconds, about 10 nilliseconds to about 1 second, or
from about 100L 1101} 2ecCangivgthc aReHor 88htMsld droRaPREGr o ECRLEHBI! VY,
depending on the tine perlog and the frame rate, the inmages collected may
be anywherdidhripinvebediimstiaslatieg hedevalopoentiofkines. Vewlswgolpmigotﬁ he i magi ng
agent as r I h re r | si on and
function Elltl1%%6%6‘8151’zien?R ? gltlll\r‘/}e g%éxﬁth S%bo%{ﬁngﬁblﬁw ﬁéésééiu, aig/or}(]ng)cud%l I?%%(%)gh t he

sequence ef rﬁeﬁe}raﬁqﬂe lalﬁg@gSmo Ifa(b‘t’cbrd,ﬁﬁclﬁdep%ﬁﬁa’e aot limfied fbab gl, QCEGE bind) of one
or nore packets or. nasses. o agent bei nngrog | ed _or trafficked
JUPEHT th

[
through t Hembﬁﬁﬂf thg Yﬁ@?&ﬁeﬂy@nﬁwm RO E¥ EGIF i CFOFdMt her

anal ysi s RCPRSPHIGkYFBAF AR 'f?d}olglgst%'r ARG { T ansport
such as Iy puI satl on frequency or b transport 0 quantlfy

| ynph pul %ﬁubo(r’r“(fﬁsﬁ:qﬁlérirgyndw@atgaipommas yANGP@“éiANmzmrTIEegTIEﬁZ of interest

ma beldetlfl a fl ore h vess Thet et area or region
Ofyl nt ereglf g, § %gﬂﬁ lﬁﬁe iﬁzﬁﬁ%ﬁ%&é EEWO%&“ é%lﬁ‘f’léifﬁent S mag
speci fi caldpGH&nd 858 (LES, FGP@rwrﬁMp@thu@wo@ﬁstathlecﬁmwy&eed target

area or region of interest may then be measured contindously over a given
peri od of celomestimglating &cket( Gef SFbdl 4 Fablepttogds gesvth igctarghlGHe | ynph

vessel, a,corr ondi spi ke qr | ores i Nt ensi may be
masur e ST p O TRER g R BB ol R e kRSP ity T hen be
quanti fi esiRpy, F‘IRWdPlia_geﬂtil%r(EWﬂﬁﬁﬁétoﬂfPld@élth&rf@d%ﬂdi(ﬁﬂelﬁYcélhgfomﬁﬁdéf&ﬁent time
per| od. For ex Intensity peaks were neasured over a tine

i
period of (@ﬁﬁeglat@ﬂ%eieﬁﬁﬁcs&rowleEﬁﬁ&ﬁc@sp%@illﬂp@@ﬁaﬂ;Ba%GFRialﬁlapQT ses/ min.

Thus, the ] q vasi ve way
o assess” PEbiroAtasBigi FREERE bl P RS AS B OB TP Y e
met hods désesridygd (W@Fealphajﬁyrabgfonﬁmg gircﬁthhdhk;tumbéta CNGRibkh) tTamgr aphi ¢

i magi ng. 00134] ﬁé sui tabl e i magl ng ent known in _the art can be

used in tRETHEY REHE- a@ﬁ af h B FradRisne ks, © héngf&M abM#3fmagi ng agent s,
i ncl ude, Fﬁa3ct§ehfa@[3bﬁ83/cﬁ”'ei?:e I'](W&ﬁd AR S Qf%cfﬁ@tﬂfsgﬁ:lt Mfisee di carbocyani ne

dyes, indol-containing dyes, hi ne acri S, ant hraqui nones,
benzi m dazmglsgeneslsto;heinamESMImadﬂ’laﬂéaam dhexsouldﬁlmmnrésde faxtorsathst, pol yenes,

por phi ns, ar ai nes t hi az xant hi ns... or cophi nat.i t her eof
B0l Fabl o PerliTiE waganb e sth it Pisaa harpe. ISR Pioa e san | (KX ab uor 0
dyes (lInvitrogen); Al exa Fluor 546, Alexa Fluor 555, Alexa Fluor 568, Al exa
Fl uor 594, Al exa Fluor 610, Al exa Fl uQs 633, Al exa Fluor 635, Alexa Fluor
647, Al exa Fluor 660, Al exa Fluor 680;”Al exa Fluor 700 and Al exa Fl uor 750,
y dyes (GE); Cy3, Cy3.5, Cy5, Cyb.5, Cy7, IRDyes (Li-Cor); |RDye700,
IRDye800 QJantum dots (1 nwtrogen) dot 565 dot 585 Qdot 605 Qdot 625,



[ 00135] In sone enbodi nents, the inmaging agents are conjugated to a
carrier, including, e.g., polyethylene glycol, nethoxypoly(ethylene
gl ycol ), wexdriznz2oier al bum n. [ 00136] Any suit abl ecuatseemwiossiodevi ce
known in the art may be used in the nmethods described herein. Preferably,

t he detection device has a resol aI|ze [ dIVI ynph vessel s
with a mi? &tﬁﬁ:ﬂg’fqp Gmgt 81 %erﬁﬁﬁ) E&?Fdi/l\fﬁ PPafemplipde &J@F]SDHZ Typi cal
conponent g1efF idichahb&s 9B LRIy Bed ¥E8-alfhadmd I*G}@»B&as @b‘é (IQE%CDM' te

light, Laser, etc), filters, |énse(s), detector
etc) and @md@%mprevﬁlt)%)fftlwweRgr é’rbjaeol 5%011-38 %trdeareidbq:tmr d&@Bbes i ncl ude,

2" phot o FYGHGEE0paR “Leh arirach ik U BRI v G A AT Sl PGty ™

systens. Tonini et[afl)(@@(ﬁ) @cbgénemrﬁi@l&%%@gnq@bﬂéqsﬁﬁn Kﬁ&kzﬂgnglﬁ dedol ogi es
known in the art may be used in the nethods described herein. Tn sone

enmbodi rrenf@tqr@nﬁll‘rﬁb:sé@{tzo%dntd clomjQrgal 8LW02M®. sui t abl e carrier or used as
[ree agents 1 o/l puhe e, AN ABASHY &l IR, BHLSALIORG AN I ATPROAL DY

| um nescent evi ses. um nescent | magl ng agents i ncl ude,
e.g., | ucivmnlas alc&iﬂd:hBREl}@Wﬂﬁfaéﬂé@Sﬁkﬁle&&d al-, ISQOanldaZ&‘)B Mhﬂioalcﬁhd Mot. Im
DA : 10 1002/ cnm . 395 (2010) 38] I n sone enbodi nents

phot oacoubman Vﬁ"ﬁﬁ@liah@ndé’&@rliﬁbceélrﬁowaﬁ@é% aydesgribedsky kewieer 6h5Fickse. or used
as free ag ort b
photoacous%?gﬁrﬁg9g%€H?%gaﬁﬁg?%éﬁﬁasﬁéﬁxy% Hﬁgé§§yﬁggéa?§ﬁ%%?ﬂ§grpeId?ng
et al., Ragduollggycthbyg maicmld(ﬁ@de@sedf&nmmbreaf TheRadi ‘OVBGY” 256 refdid- 50
2010)). S hoto cousti c. i magi n ents include, e.qg., Evans bl ue
ESong) )et %8%%3‘ gﬂlﬂ}% Umgl Ppogs g C%‘z"’é%%ﬂ‘ge r?r‘e‘%r_ﬂﬂﬂné%% %‘Pfﬁ%t%_{l@r €l di ng et
al ., Radi Qlreys@56; %@&ﬁc% ec(e%%@nhlca&q H{na%vs%eh nenPEETof ihmaet al -,
Radi ol ogy 255:442-5 In sonme enbodi nents | ynph

vessel s c&ﬁiﬁéndﬂ§éF@@dﬂdmm@ﬁEGW m@iﬂg EthImfﬁﬁﬁHﬁqsﬁbbh@dbkng&rknomm in
the art, includj e i cal - coher enc Lau hlin
LrCar e e B8ns S6hs B58 TR OBy S e e E i Res ¢ PRt S P g
(OFDI)  (Vak9emeo @kd hurhi vasMiek enbothbB e 4réwBO tr. meieha@to AgRQEH can be

used with these nethods to increase detection and sensitivity

[ 00140] Ofdiew ohdECpmiar &F idsatEed dethe prason agpldaties, «aobnYRGE K& 18P1” may be

T 1408- 1080 (005 SR entgrmibd RO B EY S bt L 250- 245
(2006) ). MEGHosre n&ﬂ'ﬂbeld:dmeliﬁcﬁcatd\eﬁgmhﬁ nalﬁmﬂmehdwglomgxaﬁh@b)a@gent s are

used vi sual.ize and_ neasure ulsatlon and transport by MR (Mtoyam
et al., Sarigepyitiemi’ (zl%thw@m% zetmcat crudlus VEOCESS alsppgpitiaeila 10: 706- 13

(2008) anggé\éﬂfogﬂf%g}lpﬁda%@m% Wrortrfalfted Bgtwewmfc%as’-%gmg AR} eSui tabl e

i magi ng agents in e.g., iron oxide particle yana ‘et a
Sur gery 1KDR/ &6t BlT-1(2@9%r) comparaltlobesat{vandiGl Atcating thapecferetd . 9 1023-27

(2009)), iniu 1 he t gham prodjo et al., Eur. Radiol

19: 2771- S%Wg@% ﬁ%gbgggd%? W@ﬁéggggg nanot ubes (Sitharaman and W/ son J.
Nanoned. 1: 291[&)1()??Q@)VEGFQﬁta@@hstag@f@fssto wo@&u&%am%tf%@utmzﬁlgSUI table
carrier or used as Tree agents [00141] I n some enbodi nents,

uItrasounbkmhmgungwag@mmgnaﬂegugédmngovusm&ﬂngemdnﬁEﬁﬁasuwéwsynph pul sation

and trans 1r.as ' in CUr al .. Ann. no
Caryngal . bbb PR ST S ap ot e inier PRBie g B T et ude.
e. 9., perthddaiHoaRem MPEsTORANIPI RS VESI @ Riotist H¥NEs YIEUR or aMMEGF receptor.
ul trasound-i magi ng agents nmay be conjugated to a suitable carrier or used
as free ayd&fiFsantagonists include anti-VEGF antibodies and antigen-binding fragments

thereof, polypeptides that bind VEGF and VEGF receptors and block ligand-receptor

interaction (e.g., immunoadhesins, peptibodies), anti-VEGF receptor antibodies and

VEGEF receptor antagonists such as small molecule inhibitors of the VEGFR tyrosine

kinases, aptamers that bind VEGF and nucleic acids that hybridize under stringent

conditions to nucleic acid sequences that encode VEGF or VEGF receptor (e.g.,

RNAIi). According to one preferred embodiment, the VEGF antagonist binds to
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[00142] In sone enbodi nents, radionucl eoides are used to visualize and
measure | ynph pul sati on and transport by Positron-Em ssion Tonography
(PET), Siwgl2etiRisadion Em ssi on Conput ed Tonogr aphy ( SPECPLTaS2¢10/08840ES0l ved
radi ography imagi ng (Wiss et al., Eur. Nuc. Med. Mot. Ing. 30:202-6

J.
(2003), I l..,..J. Nuc, Med. Tech 35:10-16.(2007)).. Suitable
Fadi ohucl S5 1Hf&ub1}aé{E%§F-al.d}weﬁc@n§9§he§@1fgﬁ eslifaion yviegy APOrdgiEr7, 11,
n- 111, Ll profefiby oioithenCinEFEGR M £OERLnd Ve VEGEQRYSIEGIes My be

conjugated to a suitable carrier or use ree agents. [00143] In
sone enbodicapint with gorrpartaéichityotheya apimy H@TYr namyEGY ragptirs Axcerdingsid t o

vi sual i ze _and asure |ynph pu i Qn and. trans by ut ed t onogr aphy
imoing. ( QBT oo By nt R bl SRR SRR Dok Bt of oy
237: 952- 6Qith2008 b betwbéd ANIQnET pMIBAERSIRY RIUIDtH lfeleed @nibdimbmpam dol
(Suga et al., Radiology 230:543-552 (2004)). The i m |§P agents may be

conj ugat ethet'\GEGF spfegembteindertp\iGIhpr u¥EQTarscenterdchyesnt YOnBl ansddiMi onal
Vethods - [0AMAEL L0 add §LR0.ha ke TR hRdeigestibad, herainyabove
usi ng i magi ng agents, a clini'clan may use any of several Nethods Known in

the art t @goneagalygeptide sefhf Bchiave8beaBs a EptébodsS 4n inth@loadesage sealiene of an
anti-cancer agent. For exanple, in vivo imging (e.g., M) can be used to
det er ni neMoSUle AR agtamer g Hp p@fqrﬁéﬁmhoglf%mg, thee yésan Ytg¥ESHFni ne

| at i i ' - t 6 b
relative Qﬁtfbg)?gﬁf eE{SﬁEQRQﬁAWWS%lUBQd}; NG RRYE (r%égﬁ?%gﬁl?(%i Bp a8y D€

adjusted to e optimum desired response rapeutic
r esponse) an k- V&XERI @, anaantio € EGRRY abgba@atym Othat examgh]cs & WHGH adagondked doses

may be adm ni st ver tinme o Y, oparti y reduced or
i ncreas edl%g‘qepg?gggf @@vau&%aeagﬁ%ﬁ@, gfﬁﬁ ﬂgﬁtﬁ{gﬁo{;g&pﬁ%@y é??@'éﬁ i on. _
[00145] A(s_%@fédi[%j,%ﬁb-@@éﬂ, 09695 At P13 Y6 33K D 2 71t fPpal], s@N14@adeyrdet er m ne
and prescribe the effective anount of the pharmaceutical conposition

requi r ed, 28 periEH/RY B3V 8608h BAX S BI3$2sDPHE 1 pBEGtI30a6l @V -/ §eB4oR VYRt i - cancer
agent. For th Lcian could start with doses of such

anti - cancé}%@&sg&gﬁ@'ﬁganti -NRP2 antibody, an anti-VEGF-C anti body,
or an anti -VEGEMOQ Anbdy. VEGPhayiRAy” ik dnhatiBb@y IREsHE GAVEGPRERS tion at

| evel s lower than that required in order to achieve the desired therapeutic

ef fect anevfgeigairffingy prtspeadisity hBrafereblyethguniif VEGR agfeyidyed thef f ect i s

achi eved. . The. ef tiv Y regi fen of the
ant agon s iR S Sap G B8 B e LR b MR b o
i n the pabt esiditiosk Mhesdimthday BGRraaswtyas idbhelf iAsaayi-VEGF antib8@148] | n yet
anot her enbodi ment, the subject is treated with the sane anticancer agent,

such as aHSuHYnNONRPS taptheb¥E(T hemolegues wushras & B BuefdyEGEIC. et athet VEGE- A
ant i body 1 S heHE al ) i exposures
are prefe ab| @%&grﬁ%rﬁgass}’lﬁg, %%é}gg)élr??g}?g ﬁgf%ﬂfﬁégﬁg%@?%@%ﬁ%ﬁa ant agoni st
exposur esnmneclondl hntibelyshaebiadstta giendagte, epitope gs the emhoenhalfaoti-WBEFf i r st two

exposures, and preferably all. exposure i i et nti-cancer
agont. T ol e Tarpe St o a T atere ABERRh R shiine - veae
anti body, v@&dF ant@blly W f RcHaYRAGhARIRRIzed anti-VEGDAbhbclbRal@hlibddye inventive
nmet hods set forth herein, the anti-cancer agent (such as an anti body that

bi nds to YEGRtcdrascohBngiiocRynjtagatled 99 BCincasRes. AAKE-4599. badydingbutmay be
con ugat e L AOGHDSH I SO oL B LU RS (o 8! ASKHNS RitereicD 2> For
another embodiment, anti-VEGF antibodiecs that can be used include, but are not
limited to the antibodies disclosed in WO 2005/012359. According to one
embodiment, the anti-VEGF antibody comprises the variable heavy and variable light
region of any one of the antibodies disclosed in Figures 24, 25, 26, 27 and 29 of WO
2005/012359 (e.g., G6, G6-23, G6-31, G6-23.1, G6-23.2, B20, B20-4 and B20.4.1).
In another preferred embodiment, the anti-VEGF antibody known as ranibizumab is

the VEGF antagonist administered for ocular disease such as diabetic neuropathy and

AMD.
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[00148] One preferred anti-cancer agent herein is a chineric, humanized, or
human anti body, e.g., an anti-VEG- anti body, and preferably bevaci zumab.

[ 00149] Iwoanoidseni3enbodi ment, the VEGF ant agoni st (e. gPCTAIS2@004S4YEGH

anti body) is the only nedi canent adm nistered to the subject. [ 00150]

I n one enbodi antagoni st _is apn anti - ntibody that is
admi ni stered gforbébﬁtggea?“' a@ﬁ@dBrBﬁwl%‘ﬁlag?évs flsogmoﬁ’naér 4 weeks or
i's adm ni stared, @’E@ﬁ@%rokvgst?&@” ka écorﬁbm&lg huﬁﬁmz@ﬂ agtq) VEGKg every 1, 2, 3,

or 4 weeks. The dose may be adm nistered as a single dose or as multi ple
doses (e gopodloal agtiblmlyessheratdclceadingrid Rsistng al. (1997) JuaaRs. | n yet anot her

et or i G ORETRe I aoREer Aok et EE PR kT A S Bt (e.q.

an anti - VEirdtiohiphdantdrity Ackdhiled rediond RRsethe WilrtheGANIAYEGPRNPI i Si ng
measuring reduction in tunor size, usin |ng t echni ques, such as

r adi ogr apmpnagiana enwprdy Aafittel thaﬂbﬂpnk%m%ﬁg ohhghan HE@rtpatgcsme@tora first
tine, maai%é %nﬁt@fgz;%s c{ Pl Qﬁuﬁé@cr §éq% fE{Evaé“i m ngly a%é]glos i ng

t echni ques I ogra er At on of the

ant agoni sthe&ra&mﬂréglm, isclRAiped from huﬁmagllgglfanaohbagm%@ftﬁetsequ@cew at the
first tine and at the second tine, and if the score is |l ess at the second
tinme thandgiveddeon fhﬁsrflurﬂri%eéltlbe%f\ﬂrﬁﬁ e RgIIATaR hant n@#‘calfarfr}@és et agoni st .

[00152] 1 py e §59.bbo byt oth%ﬁ {yd PhaBB-VEGH BRGHLE &u&é‘ﬁl treat ment

net hod to test the su | ect r%? nse to treatnment after t e adm ni stration
step to demtdromaseles;dm’mbdirh@nitﬁi/&tlatesﬂ)aﬁeﬁsmor@@%@ afd Wl 2005/04d863.eat t he

angi ogenic dis or e S i.s include t he i magi ng
(radi ogr aphi c Bl %ﬂﬂ-%%b@éyt"ﬁg (4 b%ﬂ@ﬁﬁ%f@pﬁﬂi@ow to
basel i ne bf‘HﬂFé'&VQ‘?§&'hﬁﬁaﬂ%@'aﬁﬁﬁtybﬁﬁt%e%l a?ﬁrﬂlﬂﬁa%t‘l’fﬁ@l?%btfﬁgﬂﬁhﬁr mne if
treatnent is effective by neasuring if, and by how nuch has been

changed. TRhnibizugsb 1mybdb@drbezmemﬁemi atominiguscheclogd mogitbdsin unschedul ed ti e

i nterval s_after, the.adn ni stra ion.to determ ne .mai gt enance, of any parti al
or  compl o & A ST RN s 8 T BT e D BEERE Pflvent | on, o
ot her nmedipgREIBMtcd faaVaGEolBNlAGRMNs SF ~581000 asitchl! Scd/BE@osumIhady is

adm nistered to the subject to treat cancer. [ 00154] In any of the

met hods h&BePR301PAEl ant i - cancer agent may be adnini stered in conbination

wth an eff ect o oRPRl i PEGRAIRIL SRITENL o SHLAAR G BEGRNT, fpdi canent

i ncl ude, for girogéni ¢ agen angiogenlc
agent, anwasi bxd@@ﬁ{aé a@shfﬁmageo&toth@w@aemhgﬁﬁp@grbwm ayeRt bload geswk h

i nhi bi tor z/ agent, cyt ot oxi c agent, or, conbjnations thereof
e.g., the locatlon timing or onsef of the angiogenesis being undesired from a medical

standpoint) in a diseased state or such that it causes a diseased state, i.¢., an
angiogenic disorder. Excessive, inappropriate or uncontrolled angiogenesis occurs
when there is new blood vessel growth that contributes to the worsening of the
diseased state or causes a diseased state. The new blood vessels can feed the diseased
tissues, destroy normal tissues, and in the case of cancer, the new vessels can allow
tumor cells to escape into the circulation and lodge in other organs (tumor metastases).
Disease states involving abnormal angiogenesis (i.¢., angiogenic disorders) include
both non-neoplastic and neoplastic conditions including, e.g., cancer, especially
vascularized solid tumors and metastatic tumors (including colon cancer, breast
cancer, lung cancer (especially small-cell lung cancer), brain cancer (especially
glioblastoma) or prostate cancer), undesired or aberrant hypertrophy, arthritis,
rheumatoid arthritis (RA), inflammatory bowel disease or IBD (Crohn's discase and
ulcerative colitis), psoriasis, psoriatic plaques, sarcoidosis, atherosclerosis,

atherosclerotic plaques, diabetic and other proliferative retinopathies including
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[ 00155] All these second nedi canents may be used in conbination with each
other or by thenselves with the first nedi canent, so that the expression

"second rwoi2eEmBail3 as used herein does not nean it is trhe/usaéiy/onssdi canent
in addition to the first nedicanment. Thus, the second nedi canent need not

be a single nedjcapent, but may constitute or conprise nore thgn gne such
drug. retmolf’%’ig fel‘i‘ﬁ&%’éy’é%%%‘ﬁ@a l&PE’éﬁérﬂeQVﬁggéglsa%‘?f% aﬁ%‘lr?j?tﬁg are

gener al | y i@ idbchbi8iSRMRabERS AUERaARMmA tdnal NN 3112080 QUGS as used
herei nbefore or about from1 to 99% of the heretofore-enployed dosages. |f
such secopafimedieanientaioar eornsa gradt regiction, priafadichdroydal néveyscataizased i n | ower
anounts than if the .fi ri%‘ metdi.carmf]t \/\ﬁre.no&w?res nt, especially in
subsequenf USRS R LREIPRTISF OGBSIy THRNS RSV P Sl cament , so
as to el i gisBakevaREulieditefosss, BecrevbRsissm et aRHoh @AY, - meningiomal 00157] For
the re-treatment nethods described herein, where a second nedi canent is
adni ni st ehemangiomsy aagfodibrama thyreidritypaiplasias finghdgdmiase's dikpasglickronicc may be
adm ni ste Lth a 3 # I it h exposure, or

wi th nor e{%eﬁﬁgﬁﬁ%ﬁg ’ @ég%ﬁéfﬁaﬁrﬂﬁt‘f% ’ %ér)luete gﬁé%gﬁ) Pﬁ%ﬁgﬂs%/ ﬁéégsfssé%rglﬁ medi canent is
adm ni st epelghonatyrhylpbeension, halligexp palnichary Sff@iwishefcteniddinagany., the second

medi canent is, adm nistered with the initial and second exposures. In a
still furbysesiaeasat arukstrokpeclassd e iy sy, sysodahinflrematien with al |

exposures o r t teehnAide. ddddalibiti . of
steroid, nglgknéﬁﬁ&%g’ l{gﬁgﬁlto? gccbo"% ITEdaI& 1I(E:S ghdé%étgahg}ltrlggﬂg)zg&garaﬁ%?nmﬁg’t ed so
as to redpclgcyshe oexqxosdisasafentdrectsiokip,eat spaimofdyadtiseaseh(pahcleatitfsf ect s such

as predni sone, prednisol one, t hy| pr edni sol.on apd cycl o spham de.
[00158]  TRETEHTBTH ahERRFrEY ROV BrAlisel- SStbnh sk BT ek udes |
co-admi ni éﬁrﬁﬁfc'i@ﬂ?arﬁﬁ@ﬁ&rpﬁ{cﬁ]@% 188 MRS oBtfOR ctibts i thnd B RBRAS &yd Or mul ati ons

or a single pharnmaceutica ornmui ati on, and consécutive adm nistration in

ei t her or deeaseypphusitic spndrbmcalidgsirdveorebeany tissueempes Rrodthwhdn-easot)h (or al |)

acti ve agents ,(Jjredi.canment i mul t angousl xert their, bi.ol ogi cal
S Vit PR ahSHTE BRI Bbor s Yk AR R B B et B QM NLRE) ca by any
sui tabl e pRERRSMe,ipYeLeit BAnPRARNEESIGhtal fiBdpGgiks, sSMRKIYEAL @RYBoma,

intraperitoneal, intrapul nonary, intranasal, and/or intral esional
admi ni st r dscolar aghgsions.syrevilindganaivs, praedlamesia. neeitoriseighiial cffusipmyenous

(i.v.), iptr I . At . I .aneous adm ni stration.

I ntrat hecgﬁhcg%rmﬁlﬁ{éssg J?cé%tle@%}it?lg)%glkésrgmggﬁ?%gr%luga?lggwl n addition, the
anti-cancer agfottl0fpWssied bBdtiv, frecaadeit e, teclidiyal prbsentidf sinon, e. g.

wi th declining doses of the anticancer agent. Preferably, the dosing is
gi ven int F%Qi%ﬁdﬂ%lt? the n%tﬂﬁgﬁ‘?léﬁf‘e &¢ ndiyfvpl op el Prieg Brafpd- o gan B r avenous

I nf usi on( Fdrformed eithEIBLHRbRY hx Tt HhRh SihEXBATY bES iRl PHhbIEIN Ry AYENL S are
provi ded, ﬁea%lﬂneexepljosurelgl(r%)ilgyilb)é1 provi og:tg ugﬁg tﬂle saagE orO%g' ?i%gllgerent
adm ni st r affeanofteatscentlinclodeprevdmdid iz wentrreneachrcexposu o€ dissasby i nt ravenous

adm ni stration. In anotfher enbodi nent, each exposure is gi.ven by

subcut an eglﬁl%“aé’.d’?ﬁ OEiSWPmSo ﬂl.mlflﬁg%?t gy aEFCt&rrE%g“ieﬁte?ﬁﬂ}Ol ﬁéﬁex posures are

gi ven by potsRqldabENRROScABDSHAGHE ARERHSIs AN ALRE HR daRlbf discage [ 00161] I'n
one enbodi rren(%, the anti-cancer agent such as an anti-VEG- antibody is

admi ni st eprwgresion, aphadigritivnrawehiotien phihg dissaserstathand réramssian of mpraveshous push
or bolus. For ex |l e, a.steroid such,.as edni sol one or t hyl predni sol one
(e.q., abBUEEE 155005 Trtodihghss antholivYorfh Iy RIs S 160 RIHIV ) i o
adm ni st ef@elcRit oBYdiitdrdloedisprdegr to any infusion of the anti-VEGF
anti body. The anti-VEGF antibody is, for exanple, infused through a

dedi cated |ine[po110] An "effective amount" refers to an amount effective, at dosages and
for periods of time necessary, to achieve the desired therapeutic or prophylactic result.
[00111] A “therapeutically effective amount” of a substance/molecule of the
invention, agonist or antagonist may vary according to factors such as the disease
state, age, sex, and weight of the individual, and the ability of the substance/molecule,

agonist or antagonist to elicit a desired response in the individual. A therapeutically
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[00162] For the initial dose of a nulti-dose exposure to anti-VEGF

anti body, or for the single dose if the exposure involves only one dose,
such i nf vspanivs2@Bsef erably comrenced at a rate of aboutrCh@Sogblassp1r Thi s
may be escalated, e.g., at a rate of about 50 ng/hour increnents every

about 30 nutes to a npximum og gbout 400 /hour ff{J-iowevelg if the subject
i s exper i HestiYg 2HRUNIE 4P GRS ILIVAICBANY 3t Pfo@f‘ ripgptaf i e at e i s

pr ef er abl ¥, JseHUORR cchie agonrlsQ opgﬂtggéntik@ a%dt@&tghé@fgfthe@h&apeuftlﬁﬂ{'? 100 ng/ hour
to 50 ng/ hour. Preferably, the infusion of such dose of anti-VEG- anti body
(e.g., anbedsfigtal ¢fa0s.ighd tetral“thdopeltidally ctiopthetaetbuat” miouto @58naunhof es (4

hours 15 mi ona t he su ts. receiv rophyl actjc treatnent
of - acet anthOHHaAY DY SRR by Ao b LR Sn T BBV e hey
(e.9., abgulis®Qei® aQhafidi (6Rh e IR tRf casé m&a@ee@ﬂenhéra@anm h about 30
to 60 mnutes prior to the start of an infusion. [00163] I f nore than
one infus ﬁ‘ffWU(VG egwynoif thpdiugvreredaae fhisauynbics ofgapeer acls:gedice ke upwrt ot al
exposure, bsequ nt i t i-ho S inthis

i nfusi on &R gﬁwgéﬁfqahﬁlgelt g%e’fsg(g’% gon%oer)ﬁ%lxg%pr%? eragﬂg%ﬁwgntég}[ ée)enlt han t he
initial i #ffilgation in® [@riphahl cigenst uilﬁ’&t (18!, R to thieSeXfec'mt endpyfdpsblgscal at ed,
e.g., at a rate of about 100 /[ hour increnments every about 30 mnutes to a
maxi mum oFtORLYMOT ARtRSHSIShibIt n%n&ﬂr%f‘c%e%mek 5%@%/%6@?&%%@ rel ated
reaction t rate, e.g.,
from 100 Qn%%tgﬁlrgmtr %‘nd%%%?th}a Qgﬁ?%wére %ag \%ﬁ g?uglogﬁéé t&gﬁ% second or
subsequentirugase poa‘vean*growﬂ‘c'z@a/cmmm boidyng «emger ceHs; 1adnm1he CMWM@H&/OT al dose)

is conpleted b bout 195 m nuthg 3 haur E’ ]f? T? [00164] In a
or ef or e BASEE FoRs bR M dpreincuigafie kg body and is
adm ni st efchiiddy amd@se Iﬁﬁnﬁﬁ&l&n%dﬂn&ﬁ the & e@%ﬁun@d’l@ JIRESVRURESE 3Dy the
antibody is admnistered in a dose of about 3 grans at a frequency
of one t oamount thosstends thle|snrvava|bef @ p@tlemt hmmheoﬁmqulmeht tgtill nore

pr ef er abl % thet d@ ﬁl S8 about %géng) and lghf?t her e?r)[bodi ment s
i s about 7500V £ ECGCAIREO h‘ °“£% TOY R RHE R ST SV Er ef er abl y
adm ni st ebegipgt[bntwo to three doses, and/or is admnistered within a period
of about 2 to 3 we ) [00165 | n one enbodi ment, the subject has
never been pr e{/QOdllu%] y\”ammhﬂl@tlealbfde {ivelrmeyns) rafers to ampmews céfapiées . | n

anot her e I ni stered
one. o mof SOl b SR SR BleeRi, WhlER RPER RN BUAYRGY AT

t he subj eEpploalbpamnenﬁeoamﬁrwtsmbes papbiylaeti¢ doserieused iimwitged plikreowedi canment s
t hat had been previously. adm nistered.  Such _drugs to which the subj ect may
be non-r e IF Staﬁepﬁé]éeaswhe @mmaetlcaﬁﬁeffe%vmWe laggdharsthe

chenot her sic agents, and/or growth inhibitory agents.
Mor e part?lc%ﬁﬂg?ﬁ%fﬂg%ﬁ%&meﬁ%%&%% whi ch the subject may be non-responsive

i ncl ude VEGF afitdgdhilse sereuchtoasxiangent " \ds@scdindreinadicesto alsrubaaﬁqstrthatter aspect,

such anti:cancer entinclude an.antib d or | adhesi.n, .such that

oot ot IR R RSB TheBhenaer sighs T oneEeBr THimTbahesi ns
of this '&Viﬁi%h&l&f‘totlf?clww ﬁhlota&eveakmbﬁgst(egasxt%rmérﬂzﬁl YOREIESRENSI ve.

V. Treatment with tphe Anti-Cancer Agent [ 00166] Once 't he ‘pati ent
popul at i oRMDsBI’F eRpend raﬂeoaﬁhV@en@lpt:S QfeLu)oChme&hQﬁmwtlwgﬁmt& hg ant agoni st
has been |d r'eféted ALreat rrelrllt a101d E Ttm anger. ageento, (faione or in
conbi nat i O ﬁ%’tﬁﬁi Nedi ' a%’re P e ?ﬁ’anl rOVEITE in the
cancer. Faéxdrmeb@nﬁel halg hnttblegélmhhmnw@sluhéunbﬂlbaclﬁ egohed on in tumor
Size or progression free survival. Mreqgver, treatnment with the conbination
of an ant NQEHAEIE agsat: crgvaIcaend Bagmnen hesed S averlcalyBACLZYmesr ef er abl y

| t d
a1 ve) Mo Rs id ¥ips RS REEIIHAR; RXIR'S i deRly BERRNGind 6P
conbi nat i bacterdl rfedgatlmaﬁtiom'aﬁigndbetigﬁemcatdlﬂgeﬂgm@mMmﬁmmmmg atdrarf, of t he

second nmedi canent. and at | east one adm nistratign anti-cancer agent
(i fieSaidion

i s about ATiPUsHntifERQr or CAGEAETED thy EXEIOFIC | ess.
[00167] I §oMed a{re G@scﬁBQJ 6Ab&t RduRYriOnS! a%fentséﬁ'uéés d'eghﬂclﬁgn BedintlccAs s that the
exact manner of admnistering to said patient a therapeutically effective
anount of an a[ﬁqldéhée‘fchelgethterafpolhtlmen@ ina dh@gm@i&ompohnéumluemé s likely

i 1 th t t. th i t f th
Lo ne GRSt e Pt A G n B ey s lvﬂaf%%kﬁa{lﬁﬁé%ﬁeo ©

conbi nati on W|th ot her agents, timng and frequency of adm nistration, and
the like, may be affected by the di aggﬂms of a patient's likely

responsi veness to such anti-cancer ag as well as the patient's
condition and history. Thus, even patients diagnosed with a di sorder who
are pred| cted to be rel atlvely |nsen5|t|ve to the ant| - cancer agent may

Y o e



[ 00168] The conposition conprising an anti-cancer agent wll be fornul ated,
dosed, and adm nistered in a fashion consistent with good nedical practice.
Fact ors fwo2o0nommseaer ati on in this context include the pacriusadiandssype of
di sorder being treated, the particular mammal being treated, the clinical

condition of the indivi I tient, the cause t he angi ogeni ¢ di sorder,
the site Siehdi lhigispy b4 8&%@%@@@%9@% ot BPUCS YRR 3 ype of
ant agoni sty i1 iﬁﬁ)fr&%ffal%n@ﬁiggwlﬁh{ it @Res bR a§8&ﬁ€ﬁ$ﬂa{‘?a%rgé%1ﬁﬂ€,‘ ni stration,

and ot her factors known to Ical practitioners. The e ctive anmount of
t he anti - oghredopagenturtdopbecthgienimis¢semddnethylbmpengoasendieding pltstarhine,

consi derat i ons. . [0016 eneral . pr.opositipn, the .effective
ot of it ensmelamint dReg st s AR BRE kis i SRS kP By BE AR W T be
in the rapgfetBfloRMIEMIAR; 48tdetniad Qidhe AR bulBitachYandnRilIdaciiBhi®); dQmages.
Exenpl ary dosage regi nens for antibodies such as anti-VEGF anti bodi es

i ncl ude 16trabydragamnagineb(drapabinoR MARINOL®)wbetkdappchong; pasholst ered a dose
of about g'olcE’[Jib'nQS' b Rl’lini]CSEiCiCB 8 C%glpg;g{l&%l 6%(&5&’11&%f1}6238}1§1€%9 Enaﬁo Vl\%eks' The dose
gl'e*do as iple

may be adninistéred as a si’n SE 0 oses %e.g., 2 or 3

doses), stpbtedsn (HYCAMNN®), CPT-11 @8dot&danASAMRBOS AR®YE, however, these
suggested ampunts of anti-cancer agent‘ are subject to a _great deal of
t her apeut pEEtraBptethicsin. soppelerEy apd & agrinpgamydetaeaink Brygstaipalpititite dose and

schedul i n@d-?OéSQﬁlcﬁf(ﬁ s &@ﬂeﬁﬁpcar est]! .th%qusi@gﬁM??icIaﬂalﬁgﬁq%?{e”b()di ment s,

the anti-cancer agentis admnistered as close to tthe tirst , di agnosi s,
appear anceodaphybetoxint podophypliintdeeid]itadpaete; aypphgeitd @articularly [ 00171] The

A TRER RO R TR TR

i ntranas ahnalégigé,%w-@fg%nasc@miw1@9&&&&&%@ b&{&ratﬁ?&!’ti‘ﬁ“& @Jr%di&t?fn‘;JSi ons
i ncl ude intranuscul ar, intravenous, intraarferial, intraperitonéal, or

subcut anespengsthtinniistogen imostardsptiehaashabderbmbuetl, shkorraghazine,i s al so

contenpl ated. .In addition, the antagonist ui t abl e admi.ni stered by
polse T n tenaanoe Rt s fm il RS he TPt mes B b o1
pr ef er abl yxidt ReddeisbAde, inSelShaleN) nEyerhBiEHiAMVHRAerind] pebhidAStine, [00172]

One may admi ni ster a second nedi canment, as noted above, with the
ant i - canctpfoafandes usilanpstartheitrogpisraeh avedrmustincachlewzpieeinudes

co- adm ni ghLALIAN: 1oHRAAG SERALAL Sl SRR Suiio LGk PRI AU I cal
formul ati on, and tonsecutive adninistration 7n el? er ordger, €in

pref er abl yntitieti® (b.%. acatichaniien @gecoidiiy @libbédmiiargaainigll aed talhageioins

si mul t aneousl y exert their bjol ngzi,{fal activities. [00173]. Aside from
admi ni st r SFSH §fcCangs SgaRETeylIt 9t &glhd3 phtd Bift (1B Garmi@hal rout es

as noted ghave, c‘ri%tﬁ%nﬁéiﬁ%e h SN ERTIL s Wek 'ak‘ﬂ@éca?z‘?ﬁﬂ PintchfirhPhoRYarene
t her apy. Sug]h agd i ni strat’ion o}l nucT?el c acids encoél ng t ﬁ&eﬁgﬁt I - cancer
agent i s ehgohpaesedrdisin thaligepmeisbiotn chadmiphosserelagnamysehs,ect i ve anount
of an anti-cancer agent"..See, f.or fxa l e, V\%) 1996/ 07321 .concerni ng the
use of geRETORBFH OB TYEiHe AAHEr T OTQERICI CA°TBoY BBeEicir
carminomycin, carzinophilin, chromomycinis, dactinomycin, daunorubicin,
detorubicin, 6-diazo-5-oxo-L-norleucine, ADRIAMY CIN® doxorubicin (including
morpholino-doxorubicin, cyanomorpholino-doxorubicin, 2-pyrrolino-doxorubicin and
deoxydoxorubicin), epirubicin, esorubicin, idarubicin, marcellomycin, mitomycins
such as mitomycin C, mycophenolic acid, nogalamycin, olivomycins, peplomycin,
potfiromycin, puromycin, quelamycin, rodorubicin, streptonigrin, streptozocin,
tubercidin, ubenimex, zinostatin, zorubicin; anti-metabolites such as methotrexate and
5-fluorouracil (5-FU); folic acid analogues such as denopterin, methotrexate,
pteropterin, trimetrexate; purine analogs such as fludarabine, 6-mercaptopurine,

thiamiprine, thioguanine; pyrimidine analogs such as ancitabine, azacitidine, 6-

azauridine, carmofur, cytarabine, dideoxyuridine, doxifluridine, enocitabine,
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[00174] There are two nmj or approaches to getting the nucleic acid
(optionally contained in a vector) into the patient's cells; in vivo and ex
vi vo. ForwoOreouvosenidel i very the nucleic acid is injectedprdirnsediopsssnt o t he
patient, usually at the site where the antagonist is required. For ex vivo

treatrrent t he at| ‘s cells are renoved, the nucleic acid is introduced
to t hesBORSGIEE eRTRBISUGNE FE oM. (1 TR T e g e G P L0888 ¢ o ¢ he
pati ent eh{\ﬁgﬁ{osﬁhé %@s%lxcteﬁe aﬁgrao@e&ﬁmu%h a?%ﬁﬁ%lﬂtéﬁﬁﬁdé’“rﬁlmtﬁheoor ous

menbr anes are 1nplanted into the patient (see, e.g. U S’ Patent Nos.
4, 892, 538trdnslart; AIR, arBVmpleﬁtsberesuah@s ﬁtolwrap aeﬂyaa@glatcemhaidqmlesplmnam: able for

i ntroduci ngl ‘ﬁl ei c ngf? V|labl E e rb P l]ﬁ%ues vary dependi ng
upon whet Rer°t eeaﬂﬁ%% mé N S salnésra?ré%? RGP 8%l 1s in vitro
or in viveddthxhtBedFetahin® deinbevlting eisieghdresdifordigGhd icAyRmiih bkt enf or the
transfer of nucleic acid into manmalian cells in vitro include the use of

| i posomes cpathiencs efgsluaidi g#lliumi it niydeedyorca; leatinatt lerlidnninEAEdext ran, the
cal ciump eci pi h . Yoo vect or for ex
Vive del | URTERSPSERERTR N ALRRR domi Bt MiSRTGRAL HHSRRIEE  one 1 v

pr ef er r edmiopidahinel; muedeame Ratddtatinpptechemet; @ahnbRue Jodorahttshe; 2+ ansf ectl on
with viral vectors (such as adenovirus, Hegges sinplex | virus,

adeno- assé@w%é@aﬂ@r Rrevarhiang: PSR palysagc SRED %&H&thﬁ%l %F@dﬂ‘é?’

l'i pi d- medi f g ol, for
exanpl e). E% so%ﬁlgl%%(g%??c{#szgﬁn ﬁg&ﬁé%ﬁ%@@%@% rpgegﬁucl eic acid
source W trinzajuoag e, 25 pechldriotrictioiarhine; triahgthtconed |(Spe(ﬂﬂlld3hT@Stomm ant i body
specific for a ceII-s rface nenbrane rotei.n . on t cell, aligand
for a recEPrasriBns fo Peﬁ’ fut angudine) Gyret haWéP%eSm%EﬁQ@i\@’e enpl oyed,
protei ns FNHEHING), UGl maHhdRCEInFERRERORItA! SiBlatRSiRMrehed W th
endocytosis nmay be used for targeting and/or to facilitate uptake, e.g.
capsi d preaceﬂtqsmeoarabmagldeﬁtﬁsrat@ié,rtb@rcenar appidsfag., BAKAI® p@nlaatxe¢e|| t ype,

anti bodi e ng,that und 994N and

prot ei ns f%rés?olt@? Sqluﬁ)gor(g%cg ‘Tgéh e&%ﬁﬁ?ﬁ&@%ﬁﬁ‘&e b(ﬁgqr%(:el | ul ar
hal -1 f ealbhien- E@giﬂébréﬁlﬁhngg meréemltrmaﬁ@ﬂbfq;aeﬁtagmgml@@ﬁ S’hbﬁn&%ﬁt@dall bed, for
exanple, by Wi et al iol. Chem 262:4429-4432 (1987 and Wagner et
al ., PNASPusrrg Fchamhesg 14inoi0gny TAXAEERER dongtaxst(Rfwne-Poklsna Boresr ot ocol s
are descri X | 6: 808-813 (1992)
and WO 196%?%6@%505 @}ﬁ@ﬂaﬁl&gﬁgféﬂ ?abznnt Ge]i::l\g%%eR@ géﬁ?&?n%lélsebe conbined in a
phar naceuticeabtopoiihd; madth@rexhef mzlhﬁlﬁm(aﬁalogﬂ’ suth 3k bigplagghnetarbspletiibi nat i on

t her apy, h at | east on ddi ti onal und havi ng anti-cancer
propert i egm%hﬂﬁfénea(t Ele%%]t\@Sh@ B §teld 628’ ndOSSIMIdReMBA%AHEREB UL | cal
conbi nat i r ntary
et vi 1 oo o Py R AP Eﬁgym’%%?ﬁot
adver sel ynafdngone;edatnexatdydaunomycin; ajidddp?etin; mwdmmleempblsomeraaddl tional

conmpound .be C ot.her ape en t ot oxi,c agen a. cytokine, a
growth i n% {06@: Sa%@ﬂoélﬁaﬂmg}#‘iﬁ*YWHP&J%@@E@%HGU%dWﬁ a5 Ffii8eni ¢ agent ,
an_anti - | yURhapediRURRI( K ERUAIA ®)aihd Xk faly 08 tdesLQf acRisc? Mol ecul es are
suitably present in conbination in anounts’that are effective for the

pur pose i Aerévadiaes Oﬁt\mwwéthm%@&i@,la@mellce@r@pwmahoms efgmoair marg ohthevibar

ant agoni st_ (e. nt| bod ri.se

Eher apeut M P duthisviinh %o, FRn st Pud SRLE R &

chenot her a@mmlcmagmeﬁstﬁlegamrbdmm@m hed FORGON, an abww@ﬁ@x&ﬁ aagent, or
conbi nati ons thereof. 78! I.n onerMaspec the first corrpound is an
anti - VEGFtraﬁmeabwlw%@xadxpla}t Ol %du)pw@hﬁlpd sotpoliHands a

t her apeut r t di ment ,

t he at Iege(satchg)ylelpa‘g%d ﬁ%’%ﬁa Iﬂgﬂeﬁﬁ %Qag%{%%;crll bt gﬂ %4 At rbﬁfg&gsgéﬁifgancer
cel I surf acantivedk drug donjugates, @l&bloaisl mythnshﬂitﬁdﬁa([DMéaB)t e@ﬂﬁplaphiidtth@nal corrpound
is an anti-HER2 antibody, trastuzumab (e.g., HerceptinO Genentech, Inc.
Sout h Sana‘FF%EﬁS%MA dMM]g frfg r erSYdF ent the at | east one additional
conpound is anigntky *‘Eﬁ@n@tﬂ%ﬂa@é&ﬁ%’a Bﬁ’t&’t MZSITR R o Oamti-haFSiMl a éé%f‘s@@ﬁeﬁCh Inc.,
Sout h San FranC| sco, CA, see 5 . I'n an enbodi nent, the at |east one
addi t i onahct¢onpulatd rédacarblagk, pbmdi;,bl‘(tbﬁ Bffecrts af Imakedcsthti ctmdyomoteahle ADC), and

E)? ema)'(rjgl ti OgﬁL Pﬁgatnlcgp ng arc o elsl%‘(l: % OI’I’Itlg sry%tenlilguorrtw ole- lb(f)ciy trea%rnenth anti body
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conbi nati on of such second, third, fourth, fifth, sixth, or nore antibodies
(either naked or as an ADC) is efficacious in treating an angi ogenic

di sorder .w02011/03p@8179] O her therapeutic regi mens i n aecorusanom4swt h this
i nvention may include adm nistration of a VEG--antagonist anti-cancer agent
and, incI thout limtatjon rad| tlon t.her apy and/ or mar r ow and
perlpheral ’%623 £ Pairaes Htesnselyiiy B E@%lﬂl&szﬁ%ﬂa E‘?ﬁens%lndc%?geﬁﬂ’t’?]erapeutic

agent, or @RV oP RloRlihR%Y g e E) ilcThdRNE & ex gf& %ﬁﬁﬁ%ﬂ%ﬁ&ﬁdgl% as.

chenot herapeutic agent is an or a conbination of agents su for
exanpl e, N@iﬂb@ﬁ&éﬁ@]@mmenhw&&?&@bmmmm diralpxidehej 4y diomytathoxdenbi nci n,

ot nePapdatr aco i L8 S uiRons i re 1ty igmberinin

OWNI TARGTﬁ)ogeJ&@n@@ emdga% Ir@uapﬁohamﬁ;fewommm RigSiite FRAE fidstien &) NUl t aneous
or sequential reginen en adm ni stered sequentially, the conbination may

be admi ni sumor@@l of Hllﬁ\dgwbﬁhquaéle&(fﬁﬁ exagla d¢upmizingrirrmeseds¢laasingadmi ni st rati on

Rl ﬁ ;E 8&m‘§ﬁ&{‘ 1GPRORS ol PE A?ﬁb%ﬂ% prolie géelf'a%

phar maceu Plcal cfor mu |on consecuti ve adm nistrat on i nelher order,
wher ei n pgéﬁeﬁd’lﬁtﬂcytafebbﬂis%rdlﬁl a&eﬁaterﬁiﬁdpﬁpﬂefuﬂmy\d%hbﬁrbl%ﬂdr(ﬁgéhs aidh)asactl ve agents
si mul tanequsly exert their hiological activities. In one

embodi menflutaplide nptmidgs sl bawlatﬁmdw@:ar@m%@&ghﬂ?lmmh@b@htbﬁeth%onm ned
admi ni straf) an 0hmafa ’&Fﬁlclflﬁeg&ﬁ{eﬁ %gt?(%teg | feictibh ffnb %Eh%h@]] %%{b@, Qi a9r nore
I'n I nc I ng

chenot her apeuti c agent's or rtory agents,
coadm ni sfor&kamplep4(5¢midaamlb$ aofinalittthirent, MiEEAR e nagesttdl acagtent s.

Chenot her apeut i ents incl de t axan |'i taxel and docet axel)
and/ or anﬁm\ﬁl@gﬂ% XS A %?Staﬁﬁeﬁirogpr leé’PWog’chedul es for such
chenot her PRI R KRAGEHIoPe, TRY A@ﬁl\ﬂ@%@(@ﬁﬁé&%k&g hpadamuhf 3¢hWeSihiton, of
instructions or as determned enpirically by the skilled practitioner.

Pr epar at i orenzotbicrdesitinggeghedbides bisplrosphwiates vactpashdodipyatafier exaepldescri bed

in "Cheno IS8 ) M,C. Perry ANN W | ki ns,
Bal ti nor ehbﬁ)@ﬁ s 'S Yj[sma( @ﬁ%p(gg]é@c%lgﬁdlgg Ngr's 80\9'3 %@M%%bove
coadm ni syEE&dnRIRI 2ol &réndid) FES ANIASED hilcYdioned, AREDIR@ Reniinefeed due to
t he conbi ned action (synergf{&gof the newly identified agent and ot her

chenot her apEHP® tdydenate gor QNFE AR gsedronate; as well as troxacitabine (a 1,3-

dioxolane nucleoside cytosine analog); antisense oligonucleotides, particularly those
that inhibit expression of genes in signaling pathways implicated in abherant cell
proliferation, such as, for example, PKC-alpha, Raf, H-Ras, and epidermal growth
factor receptor (EGF-R); vaccines such as THERATOPE® vaccine and gene therapy
vaccines, for example, ALLOVECTIN® vaccine, LEUVECTIN® vaccine, and
VAXID® vaccine; LURTOTECAN® topoisomerase 1 inhibitor; ABARELIX®
rmRH; lapatinib ditosylate (an ErbB-2 and EGFR dual tyrosine kinase small-molecule
inhibitor also known as GW572016); and pharmaceutically acceptable salts, acids or
derivatives of any of the above.

[00116] A "growth inhibitory agent” when used herein refers to a compound
or composition which inhibits growth and/or proliferation of a cell. Examples of
growth inhibitory agents include agents that block cell cycle progression (at a place
other than S phase), such as agents that induce G1 arrest and M-phase arrest.
Classical M-phase blockers include the vincas (vincristine and vinblastine), taxanes,
and topoisomerase 11 inhibitors such as the anthracycline antibiotic doxorubicin ((8S-
cis)-10-[(3-amino-2,3,6-trideoxy-a-L-lyxo-hexapyranosyl))oxy]-7,8,9,10-tetrahydro-
6,8,11-trihydroxy-8-(hydroxyacetyl)-1-methoxy-5,12-naphthacenedione), epirubicin,
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[ 00182] The conbi nation therapy may provide "synergy" and prove
"synergistic", i.e. the effect achieved when the active ingredients used

t oget her we 2grigst@s t han the sum of the effects that re®artus26wous495i ng t he
conpounds separately. A synergistic effect may be attained when the active

ingredients are:. (1) co:-fornul ated and adm nistered or delivered
si mul t aneS%W%lﬁgagtmen@mlﬁ?fwmﬂo%%% APRP HRA AEPS ] {f% SPYEPYSFer ed by

al ternati g, Sfphiaéb Rdsalehelxa 1&,%@4_@&&1&@%@%&% LERASS toxiRh, by sone ot her
regi nen. \Wen delivered in alternation therapy, a synergistic effect may be

att ai ned wiednisome deampainedmcelilercitming, sispratid, octhdetxateredugeguaeiht i al |y,

e.g. by different_injections.in s rat.e r es. | e al , during

ai Der nat | 84 ehar a5y Mg rapPdion o BRGLRYdn THE MRSt B Ly cnt 19
adm ni st enRAdSISSHHLIHAITRlablY edd.,- Ghap&e] @tltied "OBRTHAS rdgillfiRARMBEMRE, ther apy,
effective dosages of two or nore active &agredlents are adm ni stered

t oget her . and antinepglat®3irugss bytMerajserael i (O¥B Spundessa Phdedelpdfia,dP8%ase, the
i f it t ty - i ]l d th
Tope ot arbsSR B0 P ES AR BITPREY] fs 3Rl Ll RE) “ang 1

course of dé¢heddigeadreyewdiel MBdcetdyel (TBGEORBRAGD Rhehe-2od cadRbichpnal agent are
adm ni stered for preventive or therapeutic purposes, previous_therapy, the

pati ent " sI@HYHifEoam thei Erepsanary, IseisysBh@thec nrEogar ParkiaydAT SX Qb
addi t | O”abn%ﬁﬂiggﬁflgﬁ@[e PALBGEL&h Ho&fta%%aegfroﬁ{ ERdi0@nfry st i an.  The VEGE

ant agoni st and n agent are sul y admnistered to the patient at
one tine oricrotwbulea fivar fubslimliniareatdeattibze mhifveot\Eabes npaganingt is typically

adm ni stered.as set. fort.h above. di.n n.the. type and severity of the
di sease, HAHRANTY aﬂa%ﬁ@m{?%?eéw wﬁ%@ ltl?*ﬁ%foraaaﬁlwowy?ﬂﬁ- agent is an initial
candi date dosaggofi9n ROMcAihstdRlhORrh OpdiRarRefelEdtany Wi Bimal for&Xxanpl e,
by one or nore separate adm nistrations, or by continuous infusion. One

t ypi cal daiclfgraldy2agenmilgmcledng suchmombabwntanonal s b dor xemply, dogs, 88s,ng/ n2, 90

nmg/ n2, 12 / ..200 ng/ 400 ny/ 500, no/.n2 or nor.e, dependi ng on the
factors mERERoRLR S0 aHrigs: PaRatPe R SEr S TBUED RERERE) "Rays or
| onger, depanhng degirddnevie® PebfédaBly, the petiddt @atcieRta Husnapust ai ned until a
desired suppression of disease synptons occurs. Thus, one or nore doses of

about 20 ng/ n2[00858hgy rerbico( hetpits any smefafiyipan sphpchyiakpdingippatiggpt.n, 500
ng/ n2, 60Q;. I Y _conbi i t . 1 Ni red to the
patient. %ﬂ%ﬁ{eﬁg%gs)at%&& ‘%lgo g%%r#}%liég? @gé)gﬁésﬁ% rm tgg)? i ??mgggﬁélgs\’/ery week or
every twosyrhptoss, oveehks indiouors of e angiogensé dis¢rdeq. Infuddéd toltrtinélndedpata ent
receives fromabout two to about twenty, e.g. .about six doses. of the

addi t i onaPUPAgé At any AHOICH ﬂriva?vqch ig ﬁlé?wiﬂdS%FF"ffg tHRlg 80t SOMIRERY Di'Ghe or nore
| ower dosgn BRYisOR A Bieel & Efivod TR R NEhiol OHiPAInARSAGRAITRHES ulRY . D

useful . The progress s therapy is eastly nonitored by conventi onal
t echni quess amtrobss sk subjvctRhay haedatn paividasiyrtdatetlivatisan anti-canc @8]

Therapeutic fornul ati gns aqf. the ant agoni sts used j.n accor.dance wth the
orosent 1 AvRRieP e ThE sthisss de I eRGrage sy h B SR PSS havi ng

the desir g (HeGH&R hefeiPllabttd W RhORIY QR Alay RBBAIRARE b&Rlduylyakarat abl e
carriers, excipients, or stabilizers in the formof |yophilized
for mul at i v, B cxadroplosn andiknroplasic ageot, a chemotherapeutic agent, a growth

inhibitory agent, a cytotoxic agent at “baseline” (i.e., at a set point in time before the
administration of a first dose of an anti-cancer in the treatment method herein, such as
the day of screening the subject before treatment is commenced). Such "naive"
subjects are generally considered to be candidates for treatment with such second
medicament.

[00119] The term “effective amount” refers to an amount of a medicament
that is effective for treating angiogenesis disorders or lymphangiogenesis disorders

including, e.g., cancer.
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general information concerning fornulations, see, e.g., Glman et al. ,
(eds.) (1990), The Pharnmacol ogi cal Bases of Therapeutics, 8th Ed., Perganon
Press; AwGannzmeoifed.), Rem ngton's Pharmaceuti cal Sci enTAs201088839Edi t i on,
(1990), Mack Publishing Co. Eastori, Pennsyl vani a.; Avis et al., (eds.)
(1993) Phar macfptiSﬁl Dosage For ns: ent di catl ons Dekker, New
York; " Li eber maHUdg0qThe te%@éaljmaewy@ fopry Ee e 2 POl EEBII:  Tabl et s
Dekker, Naw: Xqh Kucmﬂnta's Mh@tm%gmal a@m )oftiIRdicahBiRtgBECUL | Cal

Dosage Forns: Disperse Systens Dek 3, Kenneth A Walters (ed.)
(2002) Deﬁffmtlybagldozahlclan@téﬁnane d@htwnal Fampmealts tbatsaré Dnaggsptany taxheto
Pharmaceutl al . Sc [00185] Acceptable
carriers, “6%% &C%e[ﬁ% leﬁth f&uiéaéﬁ%(hﬂlﬂ}ﬁtef%il c to recipients at the

dosages and COuRN T &l tseitle effphOMash isadehtidw! fedardan bl @Fmgsuch as phosphat e,
citrate, and other organic acids; antioxidants including ascorbic acid and

met hi oni natcrppegeismaend dir(sposh as oct adecyl di net hyl benzyl anmoni um

chl ori de; hexa um_chl » . be | et honi um

chl ori de; phengq%}lagEtA ‘Ba%ka enlﬁsgﬁl A %éﬁ%ﬁ?&tﬁ@s?ﬁ t%l{as%e%tgggﬂélh as net hyl or
propyl paireheled ucedrﬁmbmial pa@@gémmnérapam@ |p@(b'tﬁl>é%nﬁ) ImedBcanentsaﬁﬁ{ and
mcresol); |ow.nol ecul ar wei ght (1ess than about 10 residues) poI ypepti des;
prot ei ns, SR Hafgﬂ‘g@rqslrﬁba}lb@ﬁilwwag@%wwe ePsagenPdABRPHEBIANG ns;  hydr ophi | i ¢
pol ymer s h hy Gk | " HE kHyci ne,

gl utam neé&gsggcg%agl?n%\é lﬁ\)‘ d{ ﬁel\& 9%?8? %m@&@&kg(gﬁe ﬁkﬂ%% géaccharl des,

di sacchar pobesct, at[ttzlomehﬁmgsaoﬂmhmﬂg ticase bhalch dhargpegliv posiactsmannose, or
dextrins; Hel ating agents such as EDTA; sugars such as sucrose, nannitol,
t r ehal ose™SPICABERPLEF: sal t-formi ng counter-ions such as sodium netal

conpl exes (e. groo4n3 AOtk‘%ﬂ”” SRRARBIIre (BBY/ LKLY cOth S bipeLiapke such as
TWEENTmM PLURCJ\I or pSoI yet hyl enemgl gc i %% ) D ;Dg 7 F Exenpl ary
anti - VEG:leasttqnbm@hgenfoe gulaamdmsneant &rd@stmqnbeﬂan mglbsmmhwd@r s .

6, 884, 879, o:t; fcesrt hc lg,n%?et S ar}%er VEGE a %Ilb(()) es are ﬁ.ﬁul ated at 25
mg/ nL i n BIORGI¥E MMEEVE ﬁlﬁgéé’ﬂ?fﬁ? e%%S&fR%’?% d%l 8‘? ® anti-VEGF
ant i bodi emastifctues Bipk&t@bly proRdRdWs@ibatct! @haldse ﬁhhﬁodﬁatf@mlag%m% ng sodi um
phosphate (nonobasic, nonohydrate), 4.8 ng sodi um phosphate (dibasic

aprgygr ous?et@gsoﬁﬁlems?%‘fdﬁb@ﬁ@@?/ and water for injection, USP. Ig68ertai n
enbodi nent s = in ng

a, a-trehal ose ﬁ?%g%]r g%el,gln—gﬁs.%g%krrﬁo%g ﬁt{nh’l%éﬁg%hﬁ gﬁt Sr?bﬁlﬁésc?gv%gmnohydrat e),
19. 2 ny sodicdiengids phirically chadoagitablphipyidevali ) toxitd” fignpekyidos baderedd, and

water for injection, USP. [ 00187] Lyophilized formul atl(#?Pns adapt ed
for subcul'sHBERSVHARNGPSMPIMeticamentyePeriHEs ong ‘érrm%?a{’r?ﬁﬁté"e S1¢f-US Pat No.
6,267, 958, ﬁf@%géﬁaa rs@levénts %’é%]atle AR iz &dt r@ I eRenced

reconstitute a suitable d| uent to a prote|n coricentrati on and

t he r econslinitiat éalbd mgmmﬁlcatt; orch am\fobexaagd, memLEsnefdcwtchmlgnﬂwéﬂeWt o the

manmal to_.be treat her 1 II| forms of the

ant agoni st*%F% gy et lshing &)dmu%%% SEf0sigly é Rgant Bep ot itide 71 9A1
(Shenoy ehe@bpathological evERQLES dJé?@esfdf%ﬁ%lnﬁﬁlhﬁﬁy hedagbd sﬁ@ﬁ/a@é@em%ﬁm ain nore
t han one active conpound (a Second nedi canent as noted above), preferably

t hose wi t bansenppedindekings lyowhoing; krsast bartced prosgte eanget; Mgwaactdre(marle@c h

ot her. Thea&c¥lﬁer%n aneffaecéler\ég1 1ng?ﬂiy of such nedi canents depend, for
exanpl e, 6 &" AirouRt™ 85 & ant agoni st present in the

formul ation, apigh] nyC&édLﬁﬁfg&HEh@lE 8f Oheddiee SidbjcettS is haentpedfcaigtd such
second nedi canents are noted above.
risk of a side effect resulting from treatment with the antagonist herein to a lower
extent than the risk observed resulting from treatment of the same patient or another
patient with a previously administered medicament. Such side effects include those
set forth above regarding toxicity, and are preferably infection, cancer, heart failure,
or demyelination.

[00126] By “correlate” or “correlating” is meant comparing, in any way, the

performance and/or results of a first analysis or protocol with the performance and/or

42



[ 00190] The active ingredients may al so be entrapped in m crocapsul es
prepared, for exanple, by coacervation techniques or by interfacial
pol yrer i 280i20m/03k@B exanpl e, hydroxynet hyl cel | ul ose or PCT/US2010/048491
gel ati n-m crocapsul es and pol y( et hyl net hacyl ate) m crocapsul es,

respectively, ip collqidal drug delivery systens (for exanple, |iposones,
al buni n nfeéPlé%Bﬂ%rS%“é)}lgrﬁnélryélérﬂﬁlpé‘i’tBF&l; FrPérFéﬁlﬁ‘al%t PBf BRYARE thafstlbetfes) or

i n macr oefph $hAYSs 05?9&06&%' RhARS R & bl ﬁ%ﬁﬂolsrhnﬁ%@“dﬂgtn%y ose the

Phar maceuti cal Sciences 16th editron, Gsol, A Ed. (1980). [ 00191]
Sust ai nedraselteate prsepankysis oorsprotgcob do pictspamedwh8bet abiceorsk anglyes oof
sust ai ned-r el ease arations.,nclude sem -perneahbl e rices of solid
myr ophobP et i LB Rn g IR 6B 38 ShidE ROEReime P EeinSPa ' ¢ he
formof shapeR RELCOESn MaBticdli ds8By t@deiiBneCARSIES sp&iRERhesptic

sust ai ned-rel ease matrices include polyesters, h droger (for exanple,

pol y( 2- hytheorgiet Usile @it Raleeyicar edgenior sysbl 95 vantiyV BGEoRetihody, pbpyldabei des
(U S. Pat a%&hw , 773,919), copolyners of L-glutamc acid and y
ethyI-L-gPu anat e, non-degradabl e et hyl ene-vinyl acetate, degradable lactic
aci d- gl ycollj cMedtiodlscopol ymers such as the LUPRON DEPOTTm (i nj ect abl e

m cr ospheres conpaosed of lactic acid-glycolic acid copolyner and | euprolide
acetate), and PlyZDThe presemyuyeaiionatayides metheds fprodeydyingmatiess nul ati ons to
be used t . . nLSteati . ‘ v .

mccompl | Shdv By ¥t HRpAEReb IpRbh PR, pRE b R bk SRR 1

[ 00193] Fof aniseancer tHehpy trehodyffot entifyymppatiants twhorhavk et tncerased ti cl es of
manuf act ur. re.al.so pravided by. the inyvention..Such kits can be.used to
det er ni ne ikglihgod Gf pisriqipg Hl@tﬂéﬁ% ra%m?tﬁ%@ oy PRIEPAS tge AREFAEIE to an
ant i - cancefncegfithe.. THEaRHEUL éorﬁm’se%ﬁfm{iét&%gaan%{aging%gélﬁ@d‘ép&%f%hﬂ@a) _
conpartnentalized to receive in close confinenment one or nore contai ner
means suchdragisiragan imegieg ageantd & raicntivide, has seshived at lbest cundaat nban ansians

conpri sing._one of epar.ate el enents to be used.in the nethod., For
ol o OSSR ) B OB Bk b icgon LTSt Yiniel g

[00194] Su@lndt draiink lyrhptphdeelih shepaiditi 56 (Hhonpani@dhb efmsienasiibed above and
one or nore other containers conprising materials desirable froma

comer ci afre@isacyodhe pelaaiiop dicavency Hethe dioa) assel arier, to dieptmsat with fhejapsr s |

needl es, rl , i i LASHT I A | abel
may be. pr SHSHASR: A2 ASEKANEAh ICIICH Al chey AEMFRMERRBF i O Looq
for a speeabdut t0%pednitifiag & paticnewblo hayandhgeastdiikatibed off bedgf regoasif©to adi t her i n
vivo or in vitro use, such as those describhed above, [ 00195] The
Kits of tRE-FHEEREEEN Aﬁb}v@e%eﬁ%%@ saipih BequsBRt i€, thalymphivest! &bodi ment i s

a it CompLishag ByFRABAGIS butdh WBB%h ANinsRhAFRONRARE undAthidh COPOSI tion

contained wthin sallg cont ai ner, wherein e conposition I ncludes an
i magi ng agetistasindAtchendeab §immrpudsaiidn Geqicacynarthe hydipbakess! ihatfics bie

conpositiqgn can bge used to | h pul satjon frequency, .and wherein the kit
el udes fises deeeae At oS RETeRd el PH et ry RS nph
pul sat i onjdeh@RUERCYose B8 sk imBRBIFENE D8Je. PT0Md SRLABEHts, Fhe hBBbdMCt i ons and
materials for preparing and adm nistering the inmgi ng agent.

further comprise administering an effective amount of the anti-cancer agent to the patient.

In some embodiments, the methods further comprise administering an effective amount

of a second, third, or fourth anti-cancer agent to the patient.
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[ 00196] Ot her optional conponents of the kit include one or nore buffers
(e.g., dilution buffer, etc.), other reagents such as carrier (e.g.,
dext ran, wbhonyo32013Ki ts can al so i nclude instructions f@ecTiusc@opssbi ng t he

results obtained using the kit. EXAMPLES [00197] The foll ow ng
exanpl es are provided to illustrate, but not to limt the presently clained
i nvention. Exafpl®agingMetheds;| s and Methods Ani mal s: [00198] Femul e

Bal b-c nude m gg) b8 PALCHALISS] BLiShs ARDRLAL QAN iNEfR cHdRHichl, Pridemeeks of
age. To establish baseline pulsation frequency and |ynph node | oadi ng rates

we i magedambpetentmbly costaaffasgvenineans tb obkomeate askemiornegonesdul inngicsudg nal | y
I mged for_ pul sag i

MR (R Y N T R M
t hr oughoute €XxRafphRMNaGon fellbns Kbk MREpNBENPbACTIRANEBoEN®aY BE gh (Oopposi ng
injection site) to nonitor heart rate before running pul sati on assays.
| magi ng Agelucted using a variety of imaging agents and devices. Suitable detection methods

and devices are described in, e.g., Sharma et al., Am. J. Physiol. Heart. Circ. Physiol.

292:H3109-3118 (2007); Sharma et al., Ann. N.Y. Acad. Sci. 1131:13-36 (2008),

Rasmussen et al., Curr. Opin. Biotech. 20: 74-78 (2009) and in PCT Publication Nos.

WO 2008//025005 and WO 2008/02500. Using the methods described herein, lymph

vessels deep beneath the tissue or skin surface may be imaged, including, e.g, lymph

vessels located at a depth of at least about 1 cm, 2cm, or 3 cm below the tissue or skin

surface.

[00129] The imaging agent is administered to the patient so that the agent
reaches the lymph vessels associated with a tumor draining lymph node and can be
detected using methods and devices known in the art. The imaging agent may be
administered to the individual through any suitable means, including, e.g., a syringe
or catheter and via any suitable route including, e.g., intradermally, subcutancously,
or intramuscularly. The imaging agent may be diluted in a solution such as, e.g.,
saline solution, to a suitable concentration. For example, the concentration of the
modified imaging agent in solution may be from about 1 uM to about 400 uM, about
10 uM to about 200 uM, or about 25 uM to about 100 uM. Any suitable amount of
the imaging agent may be administered. For example, the amounts administered may
be from about 1 pg to about 100 pg, about 1 ug to about 75 mg, about 1 pg to about
50 mg, about 1 pg to about 25 mg, about 1 ug to about 10 mg, about 1 pg to about 5
mg, or about 1 pg to about 1 mg.

[00130] To excite the imaging agent in the lymphatic system, an excitation
light may be illuminated on the tissue surface over the targeted region of interest by
an excitation light source. Examples of suitable light sources include, ¢.g., laser
diodes, semiconductor laser diodes, gas lasers, light emitting diodes (LEDs), or
combinations thercof. In some embodiments, the excitation light source is a
continuous wave light source, i.c., a light source that emits a continuous intensity of
light. The light source may emit light having wavelengths from about 550 nm to about
1000 nm, about 600 nm to about 950 nm, about 700 nm to about 900 nm, or about
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[00199] For all experinents fluorescent dye injections were perforned with
5 ng Al exaFl uor680 conjugated to dextran 70kd (Mol ecul arProbes) in | n
steril e RBB.20Lyuspl3Pul sati on Frequency Assay: [ 002Q@USRYI®/0¥%#S1
delivered using a 3/10cc syringe with a 28 1/2 gauge needl e (Beckton

D ckinson), A 15 ] A holus of dye . was injected intradermally near the base
of tail, éSQmmlta@é?%%%P&n% “‘?TB%I‘:‘{\IE\’?H’ th%%xééﬁﬁl%ﬂléhtf‘éurﬁ%{n&_@?eé‘!“in&ht ly then
dye visi bwryﬂ{@g%s&ﬂééwgha ; HPJ&%Fdthé’t%ﬁﬁ%'asvakﬁﬁQil\rﬂﬂ&sitg? ofNgMi n@le | ynph node

b
within 5 mnutes. [002 1] Epi-fluorescence croscopy Pulsatile flow
activity wassohswdubtionst exri@nor pglitl source sworice.crg, e sosisapgd, {Pra wine,

Technol ogi es) equi ppe ith_a 5.5 . Red filter set. na Hal pgen |i ght
source. ( ERpamEERedH i’ 13 a5t apogtimsty 6 TERUiobGRPETE BRHSS char g6
coupl ed dpyls&Pat(cefehh RRAIBIRs(aR8 F&RTitiok HEPTES frelh @Ry WRd Rpblifdisiagikr ed to
heated pl atform under the objective lens inmediately fol [ owi ng dye

i nj ect i onmagaisedle viaee wbding. dhe dimeo aripon ef the gkeifation kighisionesedyas-tig | | ed

| ynph ves fr i i i al | ] .- DI i Q ong the
vossel " vadbiund i FhHEE 4R of Mafithe rERIRTSr o iaay 2BEI BReTh T g
flow (i.econjinoniph with thahicthivdt dequi®sd igreinThi s section was then lightly
covered by a poseable glass slide to provide a _flat surface and reduce
breat hi ng” arti {%d81] Poprsidlumdnation of hedissug srkese Rie the GrsHptsy leght(thbtil seox) for
stability: . \ J t Lunbed for
anost hes; S Pl Ah AR e PR R D ek e A e T 57

[ 00202] DugidttaldetectdrasndeFharemistiesy frofn theiflsacsa@nt inerpen gacprui. Tad sevisbh

Pi ctureFrane software tronics) using.tinme |apse settjngs (282 ns
exposur e, lsrmefe_wﬁﬁ 93@@@%8@&@?%9}% %‘quaﬁégg'hf 8&5}683%%4110 *??C‘%I}tms). Data was
anal yzed Qﬁéa%%8%%%?9@%%Qﬁﬁﬁgﬁﬁﬁhh%ﬁe&éﬁﬁﬁthgﬁﬁﬁhm5QhEnE%ﬁB&nﬁhénsport

Assay: e was delivered by an infusion punp attached to a
cat het er thepkasoreaantompse axthasgtesaupledicajnent (61D )s Dtteer gsamplechef base of t he

tail, 5 ) | t .ect um . Cat het db tti. ff
naedl ot BulBlseorh ehdS A ERL PR Bl ol B PP RS S HinkiBE ronat nane
( Brai nt r eeEMGCEIT bif in€onsitfieRi(TTCID PeealasMIhd sotBoPmaP Furhée comprise any[ 00204]

Whol e ani mal near infared-flourescence (NIRF) imaging bulk |ynmph transport
t 0 i ngui naVitahlsdfeltaiaer plEEcreECaSRYGO AN khuapomxiam wavalqethsaidichy system

LT o L0 RS st S B85 PARRUS L0, L1 ok | st o
[00132] In one embodiment, fluorescent emissions from the imaging agent
may be continuously detected by continuously capturing or acquiring images of the
emitted light from the imaging agent to create a sequence of real-time images (i.c. a
movie or video) of lymph propulsion through the lymph structures. The image may be
captured for a time period, e.g., from about 100 milliseconds to about 30 minutes,
about 1 minute to about 20 minutes,or about 5 minutes to about 15 minutes. Moreover,
the images may be captured or recorded at any suitable integration time, e.g., from
about 1 millisecond to about 5 seconds, about 10 milliseconds to about 1 second, or
from about 100 milliseconds to about 800 milliseconds. Accordingly, depending on
the time period and the frame rate, the images collected may be anywhere from 100
images to over 1,000 images. By tracking the imaging agent as they are pumped
through the lymph structures, lymph propulsion and function may be quantitatively
and accurately measured. In addition, the sequence of recorded images provides a
permanent optical recording of one or more packets or masses of imaging agent being
propelled or trafficked through the lymph structure (e.g., lymph vessel) upon which
further analysis may be performed to assess lymph function (e.g., lymph transport
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[ 00205] M ce were positioned on the imaging surface on their |ateral side,
to capture inguinal node and vessel leading to axial node in the field of
vi ew ( FOWO0 2011/03201B00206] Transport from i njecti on sitePCo/usaguionsabl node
t hen axi al node was captured using Kodak imagi ng software. Tine |apse
settings et 5 second_ i nteryva 1.5 mm FOV,

wer e to: 2. second exposyre, ,
ex 650nm SHPAGE A PROWHsH! éf%ue%ﬁﬁgﬂim taRenor) TFQ ALY |y r di ng

started a SRR i i i TN N B . nal yzed
of f-1ine ??%%??écorgg!’tfﬁgﬁﬁg%ggggﬁggégéq%égggﬁgﬁgg32?g%§%§%¥??§?ion

[ 00207] | adlyexscwk lyeqthedsenh. Thegailgotiaka sy sigrm ofentercsionugoingdlong thd f f  f or mat
using custom.routine [n MatlLab. For both .pul sation frequency and bul k | ynph
{ranapor ¢ s -esany R st inshd e sePe fl By TReHOaRPL s

[ 00208] Tmtéltteaihe8pdvifi&iptal Rharkh BAHERMYOL iftef8OMANtHRA bt M@kasd (RA) was
drawn over a section of vessel that clearly showed | ynph novenent through

the fi el deeftingpeshy odtargieen patiodpf eimsi Ay apackey op mgdiegeesnt pgssest t hr ough RO

wer e measyr.ed tire, st ing Ti.neSeri ( pl in_avail abl e
o o SR B o f ARG, PIEESISTRE ARG AR Bafv e
pl otted i Be xaghredTE lYrhpfepulRetounl fidguen@ifsied lyaphtveaeemagtieendieant i fi ed by

counting the nunber of peaks present over the 5 m nute I nmaging sequence.
[00209] ~ TBuAEHisH Ry Hevidiaekhq BiaR gt PalseMeRsuagEby iR nrRapUTGRISNIdHBGACTERG: ect | y
over the FBH&J&aHﬁ)'le, G‘Péigat iR ak@wbﬂ%&ﬁé%%ﬁﬁeéo@érdﬁ(ﬁ@?eﬂi&@&'@ ififegnode were
measured over entire Tmage stack using TinmeSeriesAnalyzer (p?hgln avai |l abl e
t hr ough Nthd putsedegiendybesuld nquerhsbdawyy 1vapules/mpnotincethewboe dixgosedded and

plotted in cel over tinme. Tinme to peak, max | oadi rate d dF/ F were
cal cul at ealeﬁwxoéwwaqvapmam ?@‘L?%’IW%@YG way to oo %quwlaad’roéafgeqﬁl}%t rates
the results framias] YRImd 4A68diRRNRSHA NSRS HERBcd KEBH R4 68648
frequency. Figure I'Aillustrates a representative tine course i mges of

pul sat i | econynpdtionovtntemogtaphwuglgmgvessel fol | owing injection of a 15 pl
bol us of dye. strates a basel i activi%g ofi- 4 events/5m n,
sEdie

n =5 ani mal s. OFF Anglyia ah G5Ea ol iciet PpEEH i §Toma | ynph
function aggys BEMSUhvdREoRUEKarhy8PSf Juitahis PRkGink @gdis, indudenal | ynph node
followi ng infusion of 5 LIL/mn,

tricarbocyanine dyes, bis(carbocyanine) dyes, dicarbocyanine dyes, indol-containing

dyes, polymethine dyes, acridines, anthraquinones, benzimidazols, indolenines,

napthalimides, oxazines, oxonols, polyenes, porphins, squaraines, styryls, thiazols,

xanthins, or combinations thereof. Suitable imaging agents also include, e.g.,

Indocyanine Green, AlexaFluor® dyes (Invitrogen); Alexa Fluor 546, Alexa Fluor

555, Alexa Fluor 568, Alexa Fluor 594, Alexa Fluor 610, Alexa Fluor 633, Alexa

Fluor 635, Alexa Fluor 647, Alexa Fluor 660, Alexa Fluor 680, Alexa Fluor 700 and

Alexa Fluor 750, y dyes (GE); Cy3, Cy3.5, Cy5, Cy5.5, Cy7, IRDyes (Li-Cor);

IRDye700, IRDye800, Quantum dots (Invitrogen); Qdot565, Qdot585, Qdot605,

Qdot625, Qdot655, Qdot705, Qdot800, AngioSense680 and 750, AngioSpark680 and

750, VivoTag 680 and 750 (VisEn), IRdye (Sigma); IRdye740, IRdye707, IRdye743,

IRdye648, IRdye814, IRdye638, IRdye762, IRdye711, IRdye784, IRdye701,

IRdye712, IRdye768, IRdye683, IRdye695, IRdye668, dipicolylcyanine (DIPCY),

Fluorescent proteins: mCherry, IFP1.4, DsRed, HcRed, mPlum, mRFP (reviewed in

Wang et al 2008), X-Sight dyes (Carestream Health); X-Sight 640, X-Sight 670, X-

Sight 549 nanosphere, X-Sight 650 nanosphere, X-Sight 691 nanosphere, X-Sight 761

nanosphere, Rhodamine, Tetramethylrhodamine isothiocyanate (TRITC), DyLight

(ThermoFishcer); DyLight549, DyLight594, DyLight633, DyLight649 DyLight680,
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15m n dye near base of the tail at the start of imaging. Figure 2A
illustrates representative tinme course i mages showinitial |oading of

i ngui nal wodade1ifskdiewed by axi al node. Figure 2B il l ustraceashasmissor

| oading rate and tinme to maxi mum signal intensity of inguinal node, n =4

of At 1. CONEuntga Ry LTt NG bed S chee L ok G OB L0 4R T0 Dt tor i g
the effi C%Moﬁ%h@(@ahg&?%@ﬁoﬁ%ﬁ@?é&%d %%L@ﬁ{dm‘éﬁ%&qght@mo NRP2) by

measuring |y atic function (e.qg., |ynph pulsation freéquency and bul k
| ynph t r aXspalrlngr680, XenoF[l@m?SIB]Trmﬁhleplﬁad:Sb(-l\éolde@ Hmbm) vdBé2fandoni zed

RERIES Lot SN TN TR RN SN TR
Carmine, Crimson, Scarlet, Dark red

[00135] In some embodiments, the imaging agents are conjugated to a carrier,
including, e.g., polyethylene glycol, methoxypoly(ethylene glycol), dextran, or
albumin.

[00136] Any suitable detection device known in the art may be used in the
methods described herein. Preferably, the detection device has a resolution to
visualize individual lymph vessels with a minimum field of view of 1 mm, and 3)
frame rate => 0.5 Hz. Typical components of suitable devices include, e.g., light
source (LED, white light, Laser, etc), filters, lense(s), detector (CCD, iCCD, EMCCD,
PMT, etc) and computer with frame grabber. Suitable detection devices include, e.g.,
fluorescent endoscopes, epifluorescent microscopes, confocal and 2-photon
microscopes, macroimaging systems and whole animal imaging systems.

[00137] Other non-fluorescence-based imaging methodologies known in the
art may be used in the methods described herein. In some embodiments luminescent
agents conjugated to a suitable carrier or used as free agents to visualize and measure
lymph pulsation and transport by luminescent imaging devises. Suitable luminescent
imaging agents include, e.g., luciferase and BRET-Qdots (Kosaka et al., Contrast
Media and Mol. Im. DOI:10.1002/cmmi.395 (2010).

[00138] In some embodiments photoacoustic imaging agents are conjugated to
a suitable carrier or used as free agents to visualize and measure lymph pulsation and
transport by photoacoustic imaging (Song et al., Med. Phys. 36:3724-9 (2009),
Erpelding et al., Radiology 256:102-10 (2010), Kim et al., Radiology 255:442-50
(2010)). Suitable photoacoustic imaging agents include, ¢.g., Evans blue (Song et al.,
Med. Phys. 36:3724-9 (2009)), methylene blue (Erpelding et al., Radiology 256:102-
10 (2010)) and Indocyanine Green (Kim et al., Radiology 255:442-50 (2010)).

[00139] In some embodiments lymph vessels can be observed directly using
other imaging methodology known in the art, including, for example, optical-
coherence tomography (McLaughlin et al., Cancer Res. 70:2579-84 (2010)) and
optical frequency domain imaging (OFDI) (Vakoc et al., Nat. Med. 15:1219-24
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4) Anti-VEGF 10ng/ kg IP, 100 I A |x/week 5) Anti-NRP2 40ng/ kg, IP, 100 IA,

| x/ week [00214] C6 rat glioblastoma cells (5.0 x 105 cells in 200 iut
PBS) wer ewoOnpliznst@d subcut aneously into base of the tailPcofustdie/ons4or, the

right ear of the mce, or in the mddle of the back approximately 20 mm

above bas f tail injection site. Mce were then not treated or treated
Wi th anti GRRR. @@fﬁﬁﬁ/ﬁﬁ@)@ caihg useé@@s&(tﬁw%lﬁcg 1B incErst dNFHRMBRY/ kg) i . p.
once a V\B%Sfth,lit%@ weeks post inplantation. Mce were sorted to give near

i dentical mean tunor sizes before inmaging and inmaged at day 7, 14, and/or
21 post i npl anfGxi#oh Othdrmenweptiealibasrgetttasion dsdedsdadwinnn Excaarpiney be above and

the data is j.llustrated,in.Fiqures 3, 4 5 6 .and 7. .. ) 215] Figure
3T Vst ren Ehiemp@ud 1o g iR (e i Pl ut oo i £ LR

dermonst r au'sm(zt)b@g Baktkt of FINOBn b2 NERAY dind Mol PmE 0 @LT(2006}) UMPEonds soci at ed
| ynph networks. Figure 3A illustrates data denonstrating that I%rrph .

e, n =

pul sat i oncmpedjoenisyMagnaiis-Resguange daaging YRl hageatsore pg|vanebee an
imals / Fi i t i thaj . K | h
R L LY S S

ani mal s/ gapO7kiRuddel 3Gl iINdophisiaateB6dm @odgmdNstabdnigrddi®etd/MEugour se of
| ynph pul sation u ulation in tunor inplanted mce, n =1

-regul 2
ani mal s/ gRedg!- 1@12_585%g(flgo%c&ﬂiﬁbkeeala@mg@fge@@_i%réw, Ede 108 OKigleprartigiore
[00216] F Ufb?alﬁa o} leu %tu;fgf‘érg ;‘fﬁg ﬂ% @49 ?pmo)'r)?)t, halduids t(Kﬁ‘énté thdlb 'th%9 BeRf the

VEGF- C papﬁway ecredses” | tran I'n tumor associ at ed networks.
Fi gure 4A9i10D3ET(20083), dadcdinilenrdivatglamirred Nohamiprodjoi et of r Erat Rediblwi t h

T
||| ust rat gsnsiata 149ONS0B] e MRt agklis GilyCod doRfiRA o Wik i &RP2,

anti-VEG--C, or anti- in tunor-beari'ng mce significantly reduced
bul k | ynphr vsedns froe tgents.= 6 ani mal s/ gr oup. [ 00206] Figure 5

illustrates da nstrati .that inhibition .of the VEG--C pathway did
ot o1 gni 1 cant by  TERmS oA eRe HBRcaht Rk ki BERg oo,
Fi gure 5Avisldligtahahessdalgnsiepunsionaht A@nipoatbyclir@ousd ihadh SEN et h
anti-VEG--C i n non-tunor-beari ng&'m' ce did not si gni ficantly change |ynph

pul sat i onak.r&tu R dargslirl é8:683P (200fk KSitahle wWirapindBAgROUP. Fi gure
5B illust g%eﬁl‘?ssinglghgﬁe%,”%?@ﬁ%@%ﬂe%i&&?ﬁbl%@ﬁoo’h'a% i&,%ﬁ%ﬁﬁ%%%“%ﬁh anti-NRP2 in

non-t unor -Deari n signifrcantly change sation
f r equencyulthssundeasigingthgome may bseekigated o 4 swtibiedasi@roduped as free [ 00217]
Figure 6 illustrates data denonstrating that acute injection of anticancer

agents do8%Mfot change | ynphatic function. Figure 6A illustrates data

denonstrati ng E%E%E%Eg&né %ﬁ&ﬁﬁ%&gﬁadi@ﬂﬁélé&ﬂg@%m ad to VRHTiLe arfd!

anti-VEGF-A in earing mce does not result 1n any significant change
in |ynph puhsa¢ lyomphf pgtieneyd transpos byrfosetop/Emssipn Teinggraph@BPET), ust r at es

ARG IR WESTEN MG SN Y oL N
si gni fi capidi g amaBink Y WRiksR LBt 0N N e RRENEMI. IHg=3B26N6 (BI0S), NAUP.
etal., J Nuc. Med. Tech 35:10-16 (2007)). Suitable radionucleoides include, e.g.,
Tc-99, F-18, Cu-641-124, Br-76, Br77, C-11, In-111, 1-123, Y-86, Cu-60, Cu-61, and
Zr-89. The radionuclides may be conjugated to a suitable carrier or used as free
agents.
[00143] In some embodiments, computed-tomography (CT) imaging agents
are used to visualize and measure lymph pulsation and transport by computed
tomography imaging (Suga et al., Radiology 230:543-552 (2004), Suga et al.,
Radiology 237:952-60 (2005)). Suitable CT imaging agents include, e.g., iopamidol
(Suga et al., Radiology 230:543-552 (2004)). The CT imaging agents may be

conjugated to a suitable carrier or used as free agents.
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[00218] Figure 7 illustrates data denonstrating the specificity of

up-regul ation of |ynphatic pul sation frequency. The data denonstrates that

| ynph pulwat2zoowm3toiequency i s up-regulated in both tail aou/usack/otssopr
bearing mce but is not up-regulated in the ear tunor bearing m ce. Exanple
3: Measurenent of Lynph Pul sation to Determ ne Dose [00219] This
exanpl e descri geéqféggﬂﬁléﬂﬁwdﬁf | ymph pul sation to determ ne the dose of a
therapeuti c ageyi44f nPaddifsh Rthé mR IS HcRABEY DorcinMBbidh R i (%( the

m ni mal efficacious dose (MED) or nmaximal efficacious dose gED)

pre-cl i ni egnksy a cliviemn rhwarscragy of s cal ecthodakeowniit theartgb aveboc drd a

potential ftherapeutic agent at broad range of doses (fof exa e.lnmg/kg to
Do0mg) kg <1raetghes oF € pfERr Byl SaGme TR 4R GSF Brns tR kel g g
agent is a%iﬂﬂagﬁlgr(@g,,mlabalmﬁ@d&@d&teﬁﬁinbmt@ﬁ@ﬂgizé gaceaderdtiFe ahy mph
vessel s associated wth the tunor draining | ynph. Pul sation frequency is
measur ed. DPHStase e sieteiose rolpbyecticciivardspenseengss te thprtheiapunPosdgange i n

pul sation_fr e C to . pul.sati on. y in_the placebo
treated gF%%&#sIQ%%‘?? n(ggﬁéfg%t%g\“k}lﬁﬁo%ﬁ"g% gév]\sllelrse{i ?%gglgs(év(ﬁg}’g t he maxi nal
change i nthpudpsatié @BpdnsexURneyarplea désbendasesimthisteted, sevich dividel ease

provi des no added changes in pul sation frequency) conpared to pul sation

f r equency dp5§s Py bsradedbseredoyerdmg epths dose may bR&EPPLEIaNEHY Kedueed or

[ 00220] P i J VS i-al ..t herapeutic agent at the
M ED and ﬂ&%@%@?f; plgﬁ:%tr&rirgg@Jﬁ%?llﬁcg}eSorfjgttﬁ%%g&%%%\%glﬁlhmﬁe art including those
descri bed in, §0d45] Baghisicén taving dtlinaryGhilt@rthRes carl fhdiy d&887nO6ad (2010) )

to determ ne expopsure defined by area under the curve (AUC), . Crax and
Ctrough aP™Bdt tBy chfpraee aH’&&%%Q%%Ehaé%ﬁf‘éﬁF@scoa@P@Pﬁp ﬁwra%, 4REWED | s ¢ he

m ni mal - expes BetoRAN thdiarBXRASYPESF gﬁt&he&mg_@n@tﬁo& BeERh@pRysidign t ar get
exposures. [ 00221] During clinical studies in patients rieceiving the

t her apeut reuldgieritwith gasphaf such puti-sandecoaganatsech &s aneasiuNBE2 agtiblslycan bed

herei n. Meas ts..are made prior initial admnistration of .the

ther apeut PGSt Canoar & Sur Ry FOR R albady srdioved i beptiuicl Vs o
weeks) af tghp&aedh 4oselabweh@ah LK a@lbd b @dgentb aclibee MeaBsiRidl sation rate
and the nean change in pulsation rate is determ ned. The | owest dose where

a stati st thesapeytiaelist pac aisdua yanefeaserihe desagnuntddbe desiredeffeeits pul sation
frequency r I qn t S ient is
defi ned ag&ﬁ%ﬂ@%ﬁ%ﬂﬁﬁ%}lgﬁg gg‘%ée% %%{%&ﬁglﬂ%%gb%lﬁc ef%g%oﬁlg{ pul sati on
f r equency cdn beedeterbdigedd gz ampil By hesedshersigmangag@ppno\h despatienagied changes
in pul sation frequency)d%ﬁgn and post treatnent” conpared to pre-treatnent
pul sat i onSEpEGthBesesOffdifas¥d as the MKED. [00222] Additionally,

phar macoki net i i i £.0r: . UC, Cmax
foggtﬁgjr !rrﬂ% daﬂ{ﬁh%#&n@r%ﬁ%%ﬂéﬁlgegg@ SE’H 0RgatBdith e SR

and Ctrough is or ea . Mean change in pulsation
rate wl | checeymhtjatdchsan aaxpoR D2 estilttodat ancangi- ¥ BGIFaC abtieodyoort dveanti- ni mal  and

Lar get. expoaur £ ABLEY ISP PRELCHL PR P RN Sl Celfblidet © the
are preferably with the same antagonist, and more preferably all antagonist exposures
are with the same antagonist, i.e., treatment for the first two exposures, and preferably
all exposures, is with one type of anti-cancer agent, for example, an antagonist that
binds to VEGF, such as an anti-VEGF antibody, e.g., all with bevacizumab.
[00147] In all the inventive methods set forth herein, the anti-cancer agent
(such as an antibody that binds to VEGF) may be unconjugated, such as a naked
antibody, or may be conjugated with another molecule for further effectiveness, such
as, for example, to improve half-life.

[00148] One preferred anti-cancer agent herein is a chimeric, humanized, or

human antibody, ¢.g., an anti-VEGF antibody, and preferably bevacizumab.
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[ 00223] Al though the foregoing invention has been described in sonme detail
by way of illustration and exanple for purposes of clarity of

under st amsiongi/wkeE3descri pti ons and exanpl es shoul d not pog/usemnsiusssed as
limting the scope of the invention. The disclosures of all patents, patent
applications, sci Lfic references, an nbank Accession Nos. cited
herein are expf@ég%m M%&W@W% tﬁ%. p@éagoﬁlsf&‘eg-.ra%?ﬂtﬁ' OF for all
purposes asilddy PR S} aRlicaRRhEMmiARRIECRhONL &I entific reference,  and
Genbank Accession No. were specifically and i ndividually incorporated by
reference. WHHP1PQ GLadd\EDbIdBNent, Mcrmptagodisiod an dem{MEGH agitedpdiatent |i kel y

to be respensivGed % A3 boi 106 8F 4APER vedy e 2 A% SRIBE ST NO:
administered a dose of about 1, 3, 5, 10, 15, or 20 mg/kg every 1, 2, 3, or 4 weeks.
The dose may be administered as a single dose or as multiple doses (e.g., 2 or 3 doses),
such as infusions.

[00151] In yet another aspect, the invention provides, after the diagnosis step,
a method of determining whether to continue administering an anti-cancer agent (e.g.,
an anti-VEGF antibody) to a subject diagnosed with cancer comprising measuring
reduction in tumor size, using imaging techniques, such as radiography and/or MRI,
after administration of the antagonist a first time, measuring reduction in tumor size in
the subject, using imaging techniques such as radiography and/or MRI after
administration of the antagonist a second time, comparing imaging findings in the
subject at the first time and at the second time, and if the score is less at the second
time than at the first time, continuing administration of the antagonist.

[00152] In a still further embodiment, a step is included in the treatment
method to test the subject's response to treatment after the administration step to
determine that the level of response is effective to treat the angiogenic disorder. For
example, a step is included to test the imaging (radiographic and/or MRI) score after
administration and compare it to baseline imaging results obtained before
administration to determine if treatment is effective by measuring if, and by how
much, it has been changed. This test may be repeated at various scheduled or
unscheduled time intervals after the administration to determine maintenance of any
partial or complete remission.

[00153] In one embodiment of the invention, no other medicament than
VEGF antagonist such as anti-VEGF antibody is administered to the subject to treat
cancer.

[00154] In any of the methods herein, the anti-cancer agent may be
administered in combination with an effective amount of a second medicament.
Suitable second medicament include, for example, an anti-lymphangiogenic agent, an
anti-angiogenic agent, an anti-neoplastic agent, a chemotherapeutic agent, a growth

inhibitory agent, a cytotoxic agent, or combinations thereof.
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(a) admnistering an inmaging agent to a patient who has received at | east

one dose of an anti-cancer agent; (b) detecting |Iynph pul sation
f requencywoOnroa/d3gorph vessel associated with a tunor draipoirng2éigogdaonode in
the patient; and (c) conparing the | ynph pul sation frequency to the

pul sation freque [ he | ynph vessel prior to treatpent. with the

Bt i - cancer  agiis3] Al theig %ﬁdrm?ﬁ%%?_ @éYF’?uPQ‘%ﬁO }%H??Wﬁﬂfeﬁghuency i n
the | ymphoyessaly @Emadlydaash (1RIUMmI A% deNbithdt 8 &pPakiocRMiccbh® has an

i ncreased |ikeli’hood of being responsive to an anti-cancer agent. 2. The

met hod of mel@hment," aphsaddiencin deed natrpivan @ss dle andnmedicsmeiten nddjiomad | ynph

node 10 e @4 Allanh ARden Sohe MEHRM 2l R b el ehilubl, | TR 1O
agent conpiSiUEIEIFITEY oS A-N ICHTES g ’
but may constitute or comprise more than one such drug.

[00156] These second medicaments as set forth herein are generally used in
the same dosages and with administration routes as used hereinbefore or about from 1
to 99% of the heretofore-employed dosages. If such second medicaments are used at
all, preferably, they are used in lower amounts than if the first medicament were not
present, especially in subsequent dosings beyond the initial dosing with the first
medicament, so as to eliminate or reduce side effects caused thereby.

[00157] For the re-treatment methods described herein, where a second
medicament is administered in an effective amount with an antagonist exposure, it
may be administered with any exposure, for example, only with one exposure, or with
more than one exposure. In one embodiment, the second medicament is administered
with the initial exposure. In another embodiment, the second medicament is
administered with the initial and second exposures. In a still further embodiment, the
second medicament is administered with all exposures. It is preferred that after the
initial exposure, such as of steroid, the amount of such second medicament is reduced
or eliminated so as to reduce the exposure of the subject to an agent with side effects
such as prednisone, prednisolone, methylprednisolone, and cyclophosphamide.

[00158] The combined administration of a second medicament includes co-
administration (concurrent administration), using separate formulations or a single
pharmaceutical formulation, and consecutive administration in either order, wherein
preferably there is a time period while both (or all) active agents (medicaments)
simultancously exert their biological activities.

[00159] The anti-cancer agent is administered by any suitable means,
including parenteral, topical, subcutaneous, intraperitoneal, intrapulmonary, intranasal,
and/or intralesional administration. Parenteral infusions include intramuscular,
intravenous (i.v.), intraarterial, intraperitoneal, or subcutaneous administration.
Intrathecal administration is also contemplated. In addition, the anti-cancer agent
may suitably be administered by pulse infusion, e.g., with declining doses of the anti-
cancer agent. Preferably, the dosing is given intravenously or subcutaneously, and

more preferably by intravenous infusion(s).
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4. The nethod of claim 3, wherein the fluorescent dye is Al exafl uor680.
5. The nethod of claim3, wherein |ynph pul sation frequency is detected
usi ng fl vwoestiese|3m cr oscopy. 6. The nmet hod of clai m 1, pamarsed/ousaer pat i ent
is a human. 7. The nethod of claim1, wherein the patient has been di agnosed

breast cancer  HURG) EmLBPIE PPulFaRRaRsEont SR S umidghg donbi nat | ons
thereof 8cJIhguiEhiost Qbvikb@iufhd teuhtdR®: A CHTRENSIdREnistration théhns2@MbM St eri ng
an effective anourit of an anti-cancer agent to the patient 1f a decrease in
| ynmph pul sabodimeht, egehesxpypsiirn ig breintprgpiouy edwalistofiont I eagherabthotinddss i s
detect ed. cach exposure is given by subcutancous administration. In yet another embodiment,
the exposures are given by both intravenous and subcutancous administration.
[00161] In one embodiment, the anti-cancer agent such as an anti-VEGF
antibody is administered as a slow intravenous infusion rather than an intravenous
push or bolus. For example, a steroid such as prednisolone or methylprednisolone
(e.g., about 80-120 mg i.v., more specifically about 100 mg i.v.) is administered about
30 minutes prior to any infusion of the anti-VEGF antibody. The anti-VEGF antibody
is, for example, infused through a dedicated line.
[00162] For the initial dose of a multi-dose exposure to anti-VEGF antibody,
or for the single dose if the exposure involves only one dose, such infusion is
preferably commenced at a rate of about 50 mg/hour. This may be escalated, e.g., at a
rate of about 50 mg/hour increments every about 30 minutes to a maximum of about
400 mg/hour. However, if the subject is experiencing an infusion-related reaction, the
infusion rate is preferably reduced, e.g., to half the current rate, e.g., from 100
mg/hour to 50 mg/hour. Preferably, the infusion of such dose of anti-VEGF antibody
(e.g., an about 1000-mg total dose) is completed at about 255 minutes (4 hours 15
min.). Optionally, the subjects receive a prophylactic treatment of
acetaminophen/paracetamol (e.g., about 1 g) and diphenhydramine HCI (e.g., about
50 mg or equivalent dose of similar agent) by mouth about 30 to 60 minutes prior to
the start of an infusion.
[00163] If more than one infusion (dose) of anti-VEGF antibody is given to
achieve the total exposure, the second or subsequent anti-VEGF antibody infusions in
this infusion embodiment are preferably commenced at a higher rate than the initial
infusion, e.g., at about 100 mg/hour. This rate may be escalated, e.g., at a rate of
about 100 mg/hour increments every about 30 minutes to a maximum of about 400
mg/hour. Subjects who experience an infusion-related reaction preferably have the
infusion rate reduced to half that rate, e.g., from 100 mg/hour to 50 mg/hour.
Preferably, the infusion of such second or subsequent dose of anti-VEGF antibody
(e.g., an about 1000-mg total dose) is completed by about 195 minutes (3 hours 15

minutes).
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9. The nethod of claim8, wherein the anti-cancer agent is a nenber sel ected
fromthe group consisting of: an NRP2 antagoni st, a VEG- C antagoni st, and
conbi nat iwootimse@sf 10. The net hod of claim 9, wherein trhe/USRHZ/088IAGONI St
s an anti-NRP2 anti body. WD 2011/ 032013PCT/ US2010/ 048491 11. The net hod of

' ' - ' ' I - VEGF- | . 12.Th
?TL? Ih (r)ndgbf \M;f;_? tﬂrz)é%éhﬁ III%/ Eg;ef Gt g%nﬁlag&t, tlhg araitri]-cgr?ctelr agent g:an%n?i[]\t/lli(%%dy ©

antibody and is administered in a dose of about 0.4 to 4 grams, and more preferably
the antibody is administered in a dose of about 0.4 to 1.3 grams at a frequency of one
to four doses within a period of about one month. Still more preferably, the dose is
about 500 mg to 1.2 grams, and in other embodiments is about 750 mg to 1.1 grams.
In such aspects, the antagonist is preferably administered in two to three doses, and/or
is administered within a period of about 2 to 3 weeks.

[00165] In one embodiment, the subject has never been previously
administered any drug(s) to treat the cancer. In another embodiment, the subject or
patient has been previously administered one or more medicaments(s) to treat the
cancer. In a further embodiment, the subject or patient was not responsive to one or
more of the medicaments that had been previously administered. Such drugs to which
the subject may be non-responsive include, for example, anti-neoplastic agents,
chemotherapeutic agents, cytotosic agents, and/or growth inhibitory agents. More
particularly, the drugs to which the subject may be non-responsive include VEGF
antagonists such as anti-VEGF antibodies. In a further aspect, such anti-cancer
agentinclude an antibody or immunoadhesin, such that re-treatment is contemplated
with one or more antibodies or immunoadhesins of this invention to which the subject
was formerly non-responsive.

IV.  Treatment with the Anti-Cancer Agent

[00166] Once the patient population most responsive or sensitive to treatment
with the antagonist has been identified, treatment with the anti-cancer agent, alone or
in combination with other medicaments, results in an improvement in the cancer. For
instance, such treatment may result in a reduction in tumor size or progression free
survival. Moreover, treatment with the combination of an anti-cancer agent and at
least one second medicament(s) preferably results in an additive, more preferably
synergistic (or greater than additive) therapeutic benefit to the patient. Preferably, in
this combination method the timing between at least one administration of the second
medicament and at least one administration of the anti-cancer agent is about one
month or less, more preferably, about two weeks or less.

[00167] It will be appreciated by one of skill in the medical arts that the exact
manner of administering to said patient a therapeutically effective amount of an anti-
cancer agent following a diagnosis of a patient's likely responsiveness to the anti-

cancer agent will be at the discretion of the attending physician. The mode of
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(e) admnistering an effective amount of a second anti-cancer agent to the
patient. 13. The nethod of claim 12, wherein the second anti-cancer agent is
a VEGF arnwegonimsee1314. The nmet hod of claim 13, wherein tReTNEGHAMIADON] St
is an anti- VEGF antibody. 15.The method of claim 14, wherein the anti-VEG-
anti body Iagmll%l?s\{%%l)gﬂrqc‘algding dosage, combination with other agents, timing and
frequency of administration, and the like, may be affected by the diagnosis of a
patient's likely responsiveness to such anti-cancer agent, as well as the patient's
condition and history. Thus, even patients diagnosed with a disorder who are
predicted to be relatively insensitive to the anti-cancer agent may still benefit from
treatment therewith, particularly in combination with other agents, including agents
that may alter a patient's responsiveness to the anti-cancer agent.
[00168] The composition comprising an anti-cancer agent will be formulated,
dosed, and administered in a fashion consistent with good medical practice. Factors
for consideration in this context include the particular type of disorder being treated,
the particular mammal being treated, the clinical condition of the individual patient,
the cause of the angiogenic disorder, the site of delivery of the agent, possible side-
effects, the type of antagonist, the method of administration, the scheduling of
administration, and other factors known to medical practitioners. The effective
amount of the anti-cancer agent to be administered will be governed by such
considerations.
[00169] As a general proposition, the effective amount of the anti-cancer
agentadministered parenterally per dose will be in the range of about 20 mg to about
5000 mg, by one or more dosages. Exemplary dosage regimens for antibodies such as
anti-VEGF antibodies include 100 or 400 mg every 1, 2, 3, or 4 weeks or is
administered a dose of about 1, 3, 5, 10, 15, or 20 mg/kg every 1, 2, 3, or 4 weeks.
The dose may be administered as a single dose or as multiple doses (e.g., 2 or 3 doses),
such as infusions.
[00170] As noted above, however, these suggested amounts of anti-cancer
agent are subject to a great deal of therapeutic discretion. The key factor in selecting
an appropriate dose and scheduling is the result obtained, as indicated above. In some
embodiments, the anti-cancer agentis administered as close to the first sign, diagnosis,
appearance, or occurrence of the disorder as possible.
[00171] The anti-cancer agent is administered by any suitable means,
including parenteral, topical, subcutaneous, intraperitoneal, intrapulmonary, intranasal,
and/or intralesional administration. Parenteral infusions include intramuscular,
intravenous, intraarterial, intraperitoneal, or subcutaneous administration. Intrathecal

administration is also contemplated. In addition, the antagonist may suitably be
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16. A nethod of identifying a patient who has an increased |ikelihood of

under goi ng netastasis, the nethod conpri sing: (a) adm nistering an
I magi ng agernis22@3pati ent who has received at | east oneCuase010/4&En1
anti-cancer agent; (b) detecting | ynph pul sation frequency in a

| ynph vessel  assog¢jated with a tunor, draining | node i.n the patient;
and a&mwt% ¥PPg! fh%om,f@hW%3@3@%@%?%@%@%@% 19541 sat i on
frequencypidierhfl§, thy @8inY RS3&In B inRhvdrBud [f@kigROt Wi th the anti-cancer

agent, wherein an increase in the |'ynph pul sation frequency in the

| ynph vessel 0f00df2) &astmairalotinit@¥s ischont infddemmenpat neted abdie, wab tha
<t eesed kel bood, OF UROFSoLIR, MELRLRSL S TR O il 1 10
| ynph nodgsing separate formulations or a single pharmaceutical formulation, and consecutive
administration in either order, wherein preferably there is a time period while both (or
all) active agents simultaneously exert their biological activities.

[00173] Aside from administration of anti-cancer agents to the patient by
traditional routes as noted above, the present invention includes administration by
gene therapy. Such administration of nucleic acids encoding the anti-cancer agent is
encompassed by the expression “administering an effective amount of an anti-cancer
agent”. See, for example, WO 1996/07321 concerning the use of gene therapy to
generate intracellular antibodies.

[00174] There are two major approaches to getting the nucleic acid
(optionally contained in a vector) into the patient's cells; in vivo and ex vivo. For in
vivo delivery the nucleic acid is injected directly into the patient, usually at the site
where the antagonist is required. For ex vivo treatment, the patient's cells are removed,
the nucleic acid is introduced into these isolated cells and the modified cells are
administered to the patient either directly or, for example, encapsulated within porous
membranes which are implanted into the patient (see, e.g. U.S. Patent Nos. 4,892,538
and 5,283,187). There are a variety of techniques available for introducing nucleic
acids into viable cells. The techniques vary depending upon whether the nucleic acid
is transferred into cultured cells ir vitro or in vivo in the cells of the intended host.
Techniques suitable for the transfer of nucleic acid into mammalian cells in vitro
include the use of liposomes, electroporation, microinjection, cell fusion, DEAE-
dextran, the calcium phosphate precipitation method, efc. A commonly used vector
for ex vivo delivery of the gene is a retrovirus.

[00175] The currently preferred in vivo nucleic acid transfer techniques
include transfection with viral vectors (such as adenovirus, Herpes simplex I virus, or
adeno-associated virus) and lipid-based systems (useful lipids for lipid-mediated
transfer of the gene are DOTMA, DOPE and DC-Chol, for example). In some
situations it is desirable to provide the nucleic acid source with an agent specific for
the target cells, such as an antibody specific for a cell-surface membrane protein on

the target cell, a ligand for a receptor on the target cell, etc. Where liposomes are
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18. The nethod of claim 16, wherein the inmgi ng agent conprises a

fl uorescent dye.

19. The nethod of claim 18, wherein the fluorescent dye is

Al exaf | uow62011/@21Fhe et hod of claim 18, wherein | ynphprpulusatioomssbr equency
is detected using fluorescence m croscopy. 21. The nethod of claim 16,

wherein the
patient h&&P

Eﬁtie”t IS

e nethod of cl.aim 16, wherein the

a uman. 22. T
e pa?ts@ﬁ&aég% toR Caﬁéa%&%mg@b@e? BEPI¢IPR atvoeedgrdup consi sti ng

of : col or ; t 3 : | - renal
cancer . aﬁ%&&égtr?tg)li% %b Oenltsgéi@ ﬁozfrtaé%?tﬂ?gea{nd/dr% G 1R RIptakd) 8.8 t@aﬁsﬁ& PBeind

or fragments thereof tropic for a particular cell type, antibodies for proteins that
undergo internalization in cycling, and proteins that target intracellular localization
and enhance intracellular half-life. The technique of receptor-mediated endocytosis is
described, for example, by Wu et al., J. Biol. Chem. 262:4429-4432 (1987); and
Wagner et al., PNAS USA 87:3410-3414 (1990). Gene-marking and gene-therapy
protocols are described, for example, in Anderson et al., Science 256:808-813 (1992)
and WO 1993/25673.

[00176] An anti-cancer agent may be combined in a pharmaceutical
combination formulation, or dosing regimen as combination therapy, with at least one
additional compound having anti-cancer properties. The at least one additional
compound of the pharmaceutical combination formulation or dosing regimen
preferably has complementary activities to the VEGF antagonist composition such
that they do not adversely affect each other.

[00177] The at least one additional compound may be a chemotherapeutic
agent, a cytotoxic agent, a cytokine, a growth inhibitory agent, an anti-hormonal agent,
an anti-angiogenic agent, an anti-lymphangiogenic agent, and combinations thereof.
Such molecules are suitably present in combination in amounts that are effective for
the purpose intended. A pharmaceutical composition containing an VEGF antagonist
(e.g., an anti-VEGF antibody) may also comprise a therapeutically effective amount
of an anti-neoplastic agent, a chemotherapeutic agent a growth inhibitory agent, a
cytotoxic agent, or combinations thereof.

[00178] In one aspect, the first compound is an anti-VEGF antibody and the
at least one additional compound is a therapeutic antibody other than an anti-VEGF
antibody. In one embodiment, the at least one additional compound is an antibody
that binds a cancer cell surface marker. In one embodiment the at least one additional
compound is an anti-HER2 antibody, trastuzumab (e.g., Herceptin®, Genentech, Inc.,
South San Francisco, CA). In one embodiment the at least one additional compound
is an anti-HER2 antibody, pertuzumab (Omnitarg™, Genentech, Inc., South San
Francisco, CA, see US6949245). In an embodiment, the at least one additional
compound is an antibody (either a naked antibody or an ADC), and the additional
antibody is a second, third, fourth, fifth, sixth antibody or more, such that a
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23. The nethod of claim1 further conprising (d) adm nistering an
effective anobunt of an anti-cancer agent to the patient if an increase in
| ynph pulwatzoomstoiequency in the | ynph vessel of at | eaCTalsomn/01€09% i s

det ect ed. 24. The nethod of claim 23, wherein the anti-cancer agent
Is a nmenber selected fromthe group consisting of: an. NRP2 antagonist, a
VEGF- C anf%@ﬁﬁ%qn Siaweh éfi‘}ﬁﬁﬁiﬁg‘gﬁi’&ﬁ%m%’ﬁ&ﬁb&“h’ Br more P8I0 (Hhod of claim
24, wher ejndihe JNRPR DANLeARASbud B AAHANL adifbZenfidilRady . 26. The
met hod of claim24, wherein the VEG--C antagonist is an anti VEG--C

anti body. [00129] Orhe thetfrutc ofgimbas ima2@orflance vath thormpydngiongnaye)

‘Sg[“i e A B L A e T S A T S
limitation radiation therapy and/or bone marrow and peripheral blood transplants,
and/or a cytotoxic agent, a chemotherapeutic agent, or a growth inhibitory agent. In
one of such embodiments, a chemotherapeutic agent is an agent or a combination of
agents such as, for example, cyclophosphamide, hydroxydaunorubicin, adriamycin,
doxorubincin, vincristine (ONCOVIN™), prednisolone, CHOP, CVP, or COP, or
immunotherapeutics such as anti-PSCA, anti-HER?2 (e.g., HERCEPTIN®,
OMNITARG™). The combination therapy may be administered as a simultancous or
sequential regimen. When administered sequentially, the combination may be
administered in two or more administrations. The combined administration includes
coadministration, using separate formulations or a single pharmaceutical formulation,
and consecutive administration in either order, wherein preferably there is a time
period while both (or all) active agents simultaneously exert their biological activities.

[00180] In one embodiment, treatment with an anti-VEGF antibody involves
the combined administration of an anti-cancer agent identified herein, and one or
more chemotherapeutic agents or growth inhibitory agents, including
coadministration of cocktails of different chemotherapeutic agents.

Chemotherapeutic agents include taxanes (such as paclitaxel and docetaxel) and/or
anthracycline antibiotics. Preparation and dosing schedules for such
chemotherapeutic agents may be used according to manufacturer’s instructions or as
determined empirically by the skilled practitioner. Preparation and dosing schedules
for such chemotherapy are also described in “Chemotherapy Service”, (1992) Ed.,
M.C. Perry, Williams & Wilkins, Baltimore, Md.

[00181] Suitable dosages for any of the above coadministered agents are
those presently used and may be lowered due to the combined action (synergy) of the
newly identified agent and other chemotherapeutic agents or treatments.

[00182] The combination therapy may provide “synergy” and prove
“synergistic”, i.e. the effect achieved when the active ingredients used together is
greater than the sum of the effects that results from using the compounds separately.
A synergistic effect may be attained when the active ingredients are: (1) co-

formulated and administered or delivered simultancously in a combined, unit dosage
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28. The nmet hod of claim 27, wherein the second anti-cancer agent is a VEGF
ant agoni st. 29. The nethod of claim 28, wherein the VEG-F antagonist is an
anti - VEGVoantwdedy. 30. The nethod of claim 29, wherei nPChaSanio48dEG
anti body is bevaci zumab. 31. A nethod of for nonitoring the effectiveness of
anti-canc orrrntu aFf‘irog,p é) dglri]\?ereqie ‘tt)yh glgergac‘glr(r)groir ?I‘Il Sagr:allel as separate formulations; or (3)

by some other regimen. When delivered in alternation therapy, a synergistic effect

may be attained when the compounds are administered or delivered sequentially, e.g.

by different injections in separate syringes. In general, during alternation therapy, an

effective dosage of each active ingredient is administered sequentially, i.e. serially,

whereas in combination therapy, effective dosages of two or more active ingredients

are administered together.

[00183] For the prevention or treatment of disease, the appropriate dosage of

the additional therapeutic agent will depend on the type of disease to be treated, the

type of antibody, the severity and course of the disease, whether the VEGF antagonist

and additional agent are administered for preventive or therapeutic purposes, previous

therapy, the patient's clinical history and response to the VEGF antagonist and

additional agent, and the discretion of the attending physician. The VEGF antagonist

and additional agent are suitably administered to the patient at one time or over a

series of treatments. The VEGF antagonist is typically administered as set forth

above. Depending on the type and severity of the disease, about 20 mg/m? to 600

rng/rn2 of the additional agent is an initial candidate dosage for administration to the

patient, whether, for example, by one or more separate administrations, or by

continuous infusion. One typical daily dosage might range from about or about 20

mg/m?%, 85 mg/m?, 90 mg/m?, 125 mg/m?, 200 mg/m?, 400 mg/m?, 500 mg/m? or more,

depending on the factors mentioned above. For repeated administrations over several

days or longer, depending on the condition, the treatment is sustained until a desired

suppression of disease symptoms occurs. Thus, one or more doses of about 20 mg/m?,

85 mg/m’, 90 mg/m?%, 125 mg/m?, 200 mg/m?, 400 mg/m?, 500 mg/m?, 600 mg/m? (or

any combination thereof) may be administered to the patient. Such doses may be

administered intermittently, e.g. every week or every two, three weeks, four, five, or

six (e.g. such that the patient receives from about two to about twenty, e.g. about six

doses of the additional agent). An initial higher loading dose, followed by one or

more lower doses may be administered. However, other dosage regimens may be

useful. The progress of this therapy is easily monitored by conventional techniques

and assays.

V. Pharmaceutical Formulations

[00184] Therapeutic formulations of the antagonists used in accordance with

the present invention are prepared for storage by mixing the antagonist having the
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(a) admnistering an inmaging agent to a patient who has received at | east

one dose of an anti-cancer agent; (b) detecting |Iynph pul sation
f requencywoOnroa/d3gorph vessel associated with a tunor draipoirng2éigogdaonode in
the patient; and (c) conparing the | ynph pul sation frequency to the

pul sation frequency iLn the | h vessel prior to treatnment with the
ant i - cancé¢siiggdpgrec of puﬂtym&lﬁﬁwnal Risgpaceutcylly W%‘Fﬁﬁﬁ?@ﬁﬁ B RiIF¥Suency in

the Iymphoyvessifber@in @k fémlyalgﬁﬁiedlf@%m@&{sid‘riaa§eo%@ sGLfiGfl ipgg anti cancer
agent. 32.The nmethod of claim31, wherein the I'ynph vessel connects the

i ngui nal kymepd imodweatian conecraigdbrohylagpdmsnsedec.g.381Mhe aret hads of1990ai m 31,
wherein t 9‘2@ k%rgria%gloggc%? E?asce(s)g})% }zesr?zgeu icg,lgﬁ?ﬁgf ?’gr%%m%}{%ress; A. Gennaro
(ed.), Remington's Pharmaceutical Sciences, 18th Edition, (1990), Mack Publishing
Co., Eastori, Pennsylvania.; Avis ef al., (eds.) (1993) Pharmaceutical Dosage Forms:
Parenteral Medications Dekker, New York; Lieberman et al.., (eds.) (1990)
Pharmaceutical Dosage Forms: Tablets Dekker, New York; and Lieberman et al.,
(eds.) (1990), Pharmaceutical Dosage Forms: Disperse Systems Dekker, New York,
Kenneth A. Walters (ed.) (2002) Dermatological and Transdermal Formulations
(Drugs and the Pharmaceutical Sciences), Vol 119, Marcel Dekker.

[00185] Acceptable carriers, excipients, or stabilizers are non-toxic to
recipients at the dosages and concentrations employed, and include buffers such as
phosphate, citrate, and other organic acids; antioxidants including ascorbic acid and
methionine; preservatives (such as octadecyldimethylbenzyl ammonium chloride;
hexamethonium chloride; benzalkonium chloride, benzethonium chloride; phenol,
butyl or benzyl alcohol; alkyl parabens such as methyl or propyl paraben; catechol;
resorcinol; cyclohexanol; 3-pentanol; and m-cresol); low molecular weight (less than
about 10 residues) polypeptides; proteins, such as serum albumin, gelatin, or
immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids
such as glycine, glutamine, asparagine, histidine, arginine, or lysine; monosaccharides,
disaccharides, and other carbohydrates including glucose, mannose, or dextrins;
chelating agents such as EDTA; sugars such as sucrose, mannitol, trehalose or
sorbitol; salt-forming counter-ions such as sodium; metal complexes (e.g. Zn-protein
complexes); and/or non-ionic surfactants such as TWEEN™, PLURONICS™, or
polyethylene glycol (PEG).

[00186] Exemplary anti-VEGF antibody formulations are described in U.S.
Patent Nos. 6,884,879. In certain embodiments anti-VEGF antibodies are formulated
at 25 mg/mL in single use vials. In certain embodiments, 100 mg of the anti-VEGF
antibodies are formulated in 240 mg a,a-trehalose dihydrate, 23.2 mg sodium
phosphate (monobasic, monohydrate), 4.8 mg sodium phosphate (dibasic anhydrous),
1.6 mg polysorbate 20, and water for injection, USP. In certain embodiments, 400 mg

of the anti-VEGF antibodies are formulated in 960 mg a,a-trehalose dihydrate, 92.8
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34. The method of claim 33, wherein the fluorescent dye is Al exafluor680. WO
2011/ 032013PCT/ US2010/ 048491 35. The met hod of claim 33, wherein | ynph
pul sati orwbnenuseany i s detected using fluorescence n cr @sTag0108§349he
met hod of claim 31, wherein the patient is a human. 37. The nmethod of claim

oL, el L PRLLETL, TR Rl haanased WL, cancelocelegigd,{rom e
glll ?Blr ?ﬁé?ﬁ@gﬁ({)@?g 4 %@%Wsorb%@(ﬁ@ﬁ@bv%% kRS cLigr eRp. 38. The met hOd of claim

[00187] Lyophilized formulations adapted for subcutancous administration
are described, for example, in US Pat No. 6,267,958 (Andya et al.). Such lyophilized
formulations may be reconstituted with a suitable diluent to a high protein
concentration and the reconstituted formulation may be administered subcutaneously
to the mammal to be treated herein.

[00188] Crystallized forms of the antagonist are also contemplated. See, for
example, US 2002/0136719A1 (Shenoy et al.).

[00189] The formulation herein may also contain more than one active
compound (a second medicament as noted above), preferably those with
complementary activities that do not adversely affect each other. The type and
effective amounts of such medicaments depend, for example, on the amount and type
of VEGF antagonist present in the formulation, and clinical parameters of the subjects.
The preferred such second medicaments are noted above.

[00190] The active ingredients may also be entrapped in microcapsules
prepared, for example, by coacervation techniques or by interfacial polymerization,
for example, hydroxymethylcellulose or gelatin-microcapsules and poly-
(methylmethacylate) microcapsules, respectively, in colloidal drug delivery systems
(for example, liposomes, albumin microspheres, microemulsions, nano-particles and
nanocapsules) or in macroemulsions. Such techniques are disclosed in Remington's
Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980).

[00191] Sustained-release preparations may be prepared. Suitable examples
of sustained-release preparations include semi-permeable matrices of solid
hydrophobic polymers containing the antagonist, which matrices are in the form of
shaped articles, e.g. films, or microcapsules. Examples of sustained-release matrices
include polyesters, hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or
poly(vinylalcohol)), polylactides (U.S. Pat. No. 3,773,919), copolymers of L-glutamic
acid and y ethyl-L-glutamate, non-degradable ethylene-vinyl acetate, degradable lactic
acid-glycolic acid copolymers such as the LUPRON DEPOT™ (injectable
microspheres composed of lactic acid-glycolic acid copolymer and leuprolide acetate),
and poly-D-(-)-3-hydroxybutyric acid.

[00192] The formulations to be used for in vivo administration must be sterile. This

is readily accomplished by filtration through sterile filtration membranes.
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(d) admnistering an effective anmount of an anti-cancer agent to the
patient if a decrease in |ynph pulsation frequency in the | ynph vessel of
at | east wbaeot/B2¥Bi s detected. 39. The nethod of clai m B8T/Ush@nmusaot he
anti-cancer agent is a menber selected fromthe group consisting of: an
NRP2 anta%pnist, a VEGF- C ant agoni st, and conbi nati ons thereof 40. The

met hod of Ydi Kith 39, wherein the NRP2 antagoni st is an anti-NRP2 anti body.

41. The net hod [ 5 ' t st n anti- VEG-C
oy 0Py PRI VB, R ko

manufacture are also provided by the invention. Such kits can be used to determine if
a subject with cancer will be effectively responsive to an anti-cancer agent. These

kits may comprise a carrier means being compartmentalized to receive in close
confinement one or more container means such as vials, tubes, and the like, each of
the container means comprising one of the separate elements to be used in the method.
For example, one of the container means may comprise an imaging agent.

[00194] Such kit will typically comprise the container described above and one
or more other containers comprising materials desirable from a commercial and user
standpoint, including buffers, diluents, filters, needles, syringes, and package inserts with
instructions for use. A label may be present on the container to indicate that the
composition is used for a specific application, and may also indicate directions for either
in vivo or in vitro use, such as those described above.

[00195] The kits of the invention have a number of embodiments. A typical
embodiment is a kit comprising a container, a label on said container, and a
composition contained within said container, wherein the composition includes an
imaging agent and the label on said container indicates that the composition can be
used to lymph pulsation frequency, and wherein the kit includes instructions for using
the imaging agent for detecting lymph pulsation frequency. The kit can further
comprise a set of instructions and materials for preparing and administering the
imaging agent.

[00196] Other optional components of the kit include one or more buffers
(e.g., dilution buffer, efc.), other reagents such as carrier (e.g., dextran, albumin). Kits
can also include instructions for interpreting the results obtained using the kit.

EXAMPLES
[00197] The following examples are provided to illustrate, but not to limit the

presently claimed invention.

Example 1: Materials and Methods

Animals:

[00198] Female Balb-c nude mice from Charles River Laboratory were used
at 6-8 weeks of age. To establish baseline pulsation frequency and lymph node
loading rates we imaged non-tumor bearing mice. In some cases mice were

longitudinally imaged for pulsation, i.c., the same mouse was imaged daily over a 7-
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(e) admnistering an effective amount of a second anti-cancer agent to the
patient. 43. The nethod of claim42, wherein the second anti-cancer agent is
a VEGF arnwegonimsee1344. The nmet hod of claim 43, wherein tReTNEGHIAMIADON] St
is an anti- VEGF anti body. 45.The nethod of claim 44, wherein the anti-VEG-
anti body idasy Il))eerl\() ?il\/zli%g%v%ire anesthetized with 2% Isoflurane and maintained at 37°C
throughout experiments. A PulseOx probe was attached to the thigh (opposing
injection site) to monitor heart rate before running pulsation assays.
Imaging Agent:
[00199] For all experiments fluorescent dye injections were performed with 5
mg AlexaFluor680 conjugated to dextran 70kd (MolecularProbes) in 1ml sterile PBS.
Lymph Pulsation Frequency Assay:
[00200] Dye was delivered using a 3/10cc syringe with a 28 % gauge needle
(Beckton Dickinson). A 15 ul bolus of dye was injected intradermally near the base of
tail, 5 mm lateral to the rectum. Injection site bulges slightly then dye visibly drains
through lymphatic vessels leading to inguinal lymph node within 5 minutes.
[00201] Epi-fluorescence Microscopy Pulsatile flow activity was observed
using an epifluorescence microscope (Prairie Technologies) equipped with a Cy5.5
Red filter set (Chroma), Halogen light source (ExFo Excite Series 120), 4x objective
lens (Olympus) and a charge coupled device (CCD) camera (S97827, Olympus).
Mice were transferred to heated platform under the objective lens immediately
following dye injection. Animal were positioned to lie laterally, exposing dye-filled
lymph vessel from inguinal to axial lymph node. A ~5mm section along the vessel
was identified as region of interest for imaging pulsatile lymph flow (i.e., lymph
pulsation frequency). This section was then lightly covered by a poseable glass slide
to provide a flat surface and reduce breathing artifact. Pulsation and heart rates were
monitored (PulseOx) for stability for 10 minutes before video capture. The stage was
plumbed for anesthesia and thermo-regulated to maintain animal temperature at 37°C.
[00202] Digital videos (5 minutes) of pulsation were acquired with
PictureFrame software (Optronics) using time lapse settings (282 ms exposure, no
inter-frame delay, 5 minutes total acquisition time). Data was analyzed off-line from
recorded time lapse videos.
Bulk Lymph Transport Assay:
[00203] Dye was delivered by an infusion pump attached to a catheter
implanted at the intradermal injection site near the base of the tail, 5 mm lateral to the
rectum. Catheter was prepped by cutting off needle tip from 3/10cc, 28 4 gauge (BD)
and placing into Micro-Renathane (Braintree Scientific) tubing loaded with 75 ul of

dye.
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46. A net hod of optim zing dose of an anti-cancer agent, the nethod

conpri si ng: (a) adm nistering an inmagi ng agent to a patient who has
recei ved WO 2bazso1ene dose of an anti-cancer agent; PCT/USR)100ag40Ct | NQ

| ynph pul sation frequency in a |l ynph vessel associated with a tunor

drai ning | ynph L.n the |ent aring.t ynp

pul sation f requgﬁg tv%hql?]%m %%ﬁrﬂfefﬁfeaqkwwﬁwe%ﬁ)ﬂ%ﬁé% %%g’ﬂﬂh prior to
treat ment tr%%grtttg'ﬁl Aftal n&cfér\g@sro‘tﬁgr%@& using a KodaMIG6@OPR Nfﬁnﬁﬁaglﬁg l'ynph

pul sation frequency 1n the lynph vessel "identifies the dose as an effective

dose. 47. Tysemetftmdmpfanthahentheter, whiee vicre trdnefeanct ite tericmiak agegingi s a nmerber
onsistin ant a%)nl st, a VEG--C

e et o A B S P sRiactd AR

[00205] Mice were positioned on the imaging surface on their lateral side, to
capture inguinal node and vessel leading to axial node in the field of view (FOV).

[00206] Transport from injection site to inguinal node then axial node was
captured using Kodak imaging software. Time lapse settings were set to: 2 second
exposure, 15 second interval, 21.5 mm FOV, ex 650nm/em700nm, 30min total
acquisition time). Transport recording started at the same time infusion pump
(5uL/min) began. Data was analyzed off-line from recorded time-lapse images.

Image analysis/quantitation:

[00207] Images collected on the Kodak system were converted to tiff format
using custom routine in MatLab. For both pulsation frequency and bulk lymph
transport measurements, NIH ImageJ software was used for analysis.

[00208] To determine pulsation frequency, a region of interest (ROI) was
drawn over a section of vessel that clearly showed lymph movement through the
field-of-view. Changes in intensity as lymph flowed in/out through ROI were
measured over entire stack using TimeSeriesAnalyzer (plugin available through NIH
ImageJ). Mean intensity values produced were exported and plotted in Excel over
time. Resulting pulsation traces are quantified by counting the number of peaks
present over the 5 minute imaging sequence.

[00209] To determine bulk loading rate of dye, an ROI was drawn directly
over the inguinal node. Changes in intensity as lymph loaded the node were measured
over entire image stack using TimeSeriesAnalyzer (plugin available through NIH
ImageJ). Mean intensity values produced were exported and plotted in Excel over
time. Time to peak, max loading rate and dF/F were calculated from mean intensity
values.

[00210] Figure 1 illustrates the results from a lymph function assay measuring
lymph pulsation frequency. Figure 1A illustrates a representative time course images
of pulsatile lymph movement through a vessel following injection of a 15 ul bolus of
dye. Figure 1B illustrates a baseline activity of ~24 events/5Smin, n = 6 animals.

[00211] Figure 2 illustrates the results from a lymph function assay measuring

bulk lymph transport to an inguinal lymph node following infusion of 5 uL/min,
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48. A net hod of optim zing dose of an anti-cancer agent, the nethod

conpri si ng: (a) adm nistering an inmagi ng agent to a patient who has
recei ved WO 2bazso1ene dose of an anti-cancer agent; PCT/USR)100ag40Ct | NQ

| ynph pul sation frequency in a |l ynph vessel associated with a tunor

draining | node jin t e aring the |ynph
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Example 2: Measurement of Lymphatic Function to Monitor Efficacy of Anti-

Cancer Agent
[00212] This example demonstrates monitoring the efficacy of anti-cancer

agents (e.g, anti-VEGF-C or anti-NRP2) by measuring lymphatic function (e.g.,
lymph pulsation frequency and bulk lymph transport).

[00213] Female Balb-c nude mice were randomized into treatment groups as
follows.

1) Control-No tumor

2) Control- Tumor

3) Anti-VEGFC 40mg/kg, 1P, 100 ul, 1x/week

4) Anti-VEGF 10mg/kg 1P, 100 ul, 1x/week

5) Anti-NRP2 40mg/kg, IP, 100 ul, 1x/week

[00214] C6 rat glioblastoma cells (5.0 x 10° cells in 200 uL PBS) were
implanted subcutaneously into base of the tail of the mice, the right ear of the mice, or
in the middle of the back approximately 20 mm above base of tail injection site. Mice
were then not treated or treated with anti-VEGF-C(10mg/kg), anti-VEGF-
A(10mg/kg), or anti-Nrp2(10mg/kg) i.p. once a week for 3 weeks post implantation.
Mice were sorted to give near identical mean tumor sizes before imaging and imaged
at day 7, 14, and/or 21 post implantation. Mice were imaged as described in Example
1 above and the data is illustrated in Figures 3, 4, 5, 6, and 7.

[00215] Figure 3 illustrates the results from a lymph function assay in mice,
demonstrating that bulk lymph transport is up-regulated in tumor associated lymph
networks.  Figure 3A illustrates data demonstrating that lymph pulsation frequency
is up-regulated ~%50 in tumor implanted mice, n = 6 animals /group. Figure 3B
illustrates data demonstrating that bulk lymph transport is also up-regulated in tumor
implanted mice, n = 4 animals/group. Figure 3C illustrates data demonstrating the
time course of lymph pulsation up-regulation in tumor implanted mice, n = 12
animals/group. Mice were sacrificed after 21 days due to tumor size.

[00216] Figure 4 illustrates data demonstrating that inhibition of the VEGF-C

pathway decreases lymph transport in tumor associated networks. Figure 4A
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illustrates data demonstrating that chronic treatment with anti-NRP2, anti-VEGF-C,
or anti-VEGF-A in tumor-bearing mice significantly reduced lymph pulsation
frequency, n= 6 animals/group. Figure 4B illustrates data demonstrating that chronic
treatment with anti-NRP2, anti-VEGF-C, or anti-VEGF-A in tumor-bearing mice
significantly reduced bulk lymph transport, n = 6 animals/group.

[00206] Figure 5 illustrates data demonstrating that inhibition of the VEGF-C
pathway did not significantly alter lymphatic function in non-tumor bearing mice.
Figure 5A illustrates data demonstrating that chronic treatment with anti-VEGF-C in
non-tumor-bearing mice did not significantly change lymph pulsation frequency when
measured over 3 weeks, n= 6 animals/group. Figure 5B illustrates data demonstrating
that chronic treatment with anti-NRP2 in non-tumor-bearing mice did not
significantly change lymph pulsation frequency when measured over 3 weeks, n = 4
animals/group.

[00217] Figure 6 illustrates data demonstrating that acute injection of anti-
cancer agents does not change lymphatic function. Figure 6A illustrates data
demonstrating that acute injection of anti-NRP2, anti-VEGF-C, or anti-VEGF-A in
tumor bearing mice does not result in any significant change in lymph pulsation
frequency, n = 6 animals/group. Figure 6B illustrates data demonstrating that acute
injection of recombinant VEGF-C protein or recombinant VEGF-A protein in non-
tumor bearing mice does not result in any significant change in lymph pulsation
frequency, n = 6 animals/group.

[00218] Figure 7 illustrates data demonstrating the specificity of up-
regulation of lymphatic pulsation frequency. The data demonstrates that lymph
pulsation frequency is up-regulated in both tail and back tumor bearing mice but is not
up-regulated in the ear tumor bearing mice.

Example 3: Measurement of Lymph Pulsation to Determine Dose

[00219] This example describes measurement of lymph pulsation to
determine the dose of a therapeutic agent (e.g., an anti-cancer agent), including, e.g.,
the minimal efficacious dose (MiED) or maximal efficacious dose (MxED) pre-
clinically. Tumor bearing mice are treated with a placebo and a potential therapeutic
agent at broad range of doses (for example 1mg/kg to 200mg/kg - 1, 5, 10, 20, 40, 80,
150, 200 mg/kg) for 3 weeks. An imaging agent is administered to the mice so that
the agent reaches the lymph vessels associated with the tumor draining lymph.

Pulsation frequency is measured. The lowest dose where a statistically significant
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change in pulsation frequency compared to the pulsation frequency in the placebo
treated group is defined as the MiED. The lowest dose where the maximal change in
pulsation frequency (i.e. the doses where further increase provides no added changes
in pulsation frequency) compared to pulsation frequency in the placebo treated group
is defined as the MXED.

[00220] Pharmacokinetic analysis of the potential therapeutic agent at the
MiED and MxED is performed using methods known in the art including those
described in, e.g., Bagri et al., Clin Cancer Res. 16(15):3887-900 (2010)) to
determine exposure defined by area under the curve (AUC), Cmax and Ctrough at
both of these doses. The exposures determined at the MiED is the minimal exposure,
and the exposures determined at the MXED are the target exposures.

[00221] During clinical studies in patients receiving the therapeutic agent,
lymphatic pulsation rate is measured as described herein. Measurements are made
prior to initial administration of the therapeutic agent and at a suitable time (e..g, 1, 2,
3, or more days or weeks) after each dose of the therapeutic agent. The mean
pulsation rate and the mean change in pulsation rate is determined. The lowest dose
where a statistically significant change in “on and post treatment” pulsation frequency
compared to the pre-treatment frequency in the same patient is defined as the MiED.
The lowest dose where the maximal change in pulsation frequency (i.e., the doses
where further increase provides no added changes in pulsation frequency) “on and
post treatment” compared to pre-treatment pulsation frequency is defined as the
MxED.

[00222] Additionally, pharmacokinetic analysis of the agent is performed and
the mean AUC, Cmax and Ctrough is determined for each dose group. Mean change
in pulsation rate will be evaluated at exposures that are comparable to the minimal
and target exposures determined in pre-clinical experiments to validate the pre-
clinical analysis.

[00223] Although the foregoing invention has been described in some detail
by way of illustration and example for purposes of clarity of understanding, the
descriptions and examples should not be construed as limiting the scope of the
invention. The disclosures of all patents, patent applications, scientific references,
and Genbank Accession Nos. cited herein are expressly incorporated by reference in

their entirety for all purposes as if each patent, patent application, scientific reference,
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and Genbank Accession No. were specifically and individually incorporated by

reference.
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WHAT IS CLAIMED IS:

1. A method of identifying a patient likely to be responsive to an anti-
cancer agent, the method comprising:

(a) administering an imaging agent to a patient who has received at least one
dose of an anti-cancer agent;

(b) detecting lymph pulsation frequency in a lymph vessel associated with a
tumor draining lymph node in the patient; and

(¢) comparing the lymph pulsation frequency to the pulsation frequency in the
lymph vessel prior to treatment with the anti-cancer agent,

wherein a decrease in lymph pulsation frequency in the lymph vessel of at
least about 10% identifies a patient who has an increased likelihood of being
responsive to an anti-cancer agent.

2. The method of claim 1, wherein the lymph vessel connects the inguinal
lymph node to the axial lymph node.

3. The method of claim 1, wherein the imaging agent comprises a
fluorescent dye.

4. The method of claim 3, wherein the fluorescent dye is Alexafluor680.

5. The method of claim 3, wherein lymph pulsation frequency is detected
using fluorescence microscopy.

6. The method of claim 1, wherein the patient is a human.

7. The method of claim 1, wherein the patient has been diagnosed with a
cancer selected from the group consisting of: colorectal cancer, breast cancer, lung
cancer, glioblastoma, renal cancer, and combinations thereof.

8. The method of claim 1 further comprising

(d) administering an effective amount of an anti-cancer agent to the patient if a
decrease in lymph pulsation frequency in the lymph vessel of at least about 10% is
detected.

9. The method of claim 8, wherein the anti-cancer agent is a member
selected from the group consisting of: an NRP2 antagonist, a VEGF-C antagonist,
and combinations thereof.

10.  The method of claim 9, wherein the NRP2 antagonist is an anti-NRP2

antibody.
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11.  The method of claim 9, wherein the VEGF-C antagonist is an anti-
VEGF-C antibody.

12.  The method of claim 8 further comprising

() administering an effective amount of a second anti-cancer agent to the
patient.

13.  The method of claim 12, wherein the second anti-cancer agent is a
VEGF antagonist.

14.  The method of claim 13, wherein the VEGF antagonist is an anti-
VEGEF antibody.

15.  The method of claim 14, wherein the anti-VEGF antibody is
bevacizumab.

16. A method of identifying a patient who has an increased likelihood of
undergoing metastasis, the method comprising:

(a) administering an imaging agent to a patient who has received at least one
dose of an anti-cancer agent;

(b) detecting lymph pulsation frequency in a lymph vessel associated with a
tumor draining lymph node in the patient; and

(c) comparing the lymph pulsation frequency to the pulsation frequency in the
lymph vessel prior to treatment with the anti-cancer agent,

wherein an increase in the lymph pulsation frequency in the lymph vessel of at
least about 10% identifies a patient who has an increased likelihood of undergoing
metastasis.

17.  The method of claim 16, wherein the lymph vessel connects the
inguinal lymph node to the axial lymph node.

18.  The method of claim 16, wherein the imaging agent comprises a
fluorescent dye.

19.  The method of claim 18, wherein the fluorescent dye is Alexafluor680.

20.  The method of claim 18, wherein lymph pulsation frequency is
detected using fluorescence microscopy.

21.  The method of claim 16, wherein the patient is a human.

22.  The method of claim 16, wherein the patient has been diagnosed with a
cancer selected from the group consisting of: colorectal cancer, breast cancer, lung
cancer, glioblastoma, renal cancer, and combinations thereof.

23.  The method of claim 1 further comprising
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(d) administering an effective amount of an anti-cancer agent to the patient if
an increase in lymph pulsation frequency in the lymph vessel of at least about 10% is
detected.

24.  The method of claim 23, wherein the anti-cancer agent is a member
selected from the group consisting of: an NRP2 antagonist, a VEGF-C antagonist,
and combinations thereof.

25.  The method of claim 24, wherein the NRP2 antagonist is an anti-NRP2
antibody.

26.  The method of claim 24, wherein the VEGF-C antagonist is an anti-
VEGF-C antibody.

27.  The method of claim 23 further comprising

(¢) administering an effective amount of a second anti-cancer agent to the
patient.

28.  The method of claim 27, wherein the second anti-cancer agent is a
VEGF antagonist.

29.  The method of claim 28, wherein the VEGF antagonist is an anti-
VEGEF antibody.

30.  The method of claim 29, wherein the anti-VEGF antibody is
bevacizumab.

31. A method of for monitoring the effectiveness of anti-cancer therapy,
the method comprising;:

(a) administering an imaging agent to a patient who has received at least one
dose of an anti-cancer agent;

(b) detecting lymph pulsation frequency in a lymph vessel associated with a
tumor draining lymph node in the patient; and

(c) comparing the lymph pulsation frequency to the pulsation frequency in the
lymph vessel prior to treatment with the anti-cancer agent,

wherein a decrease in lymph pulsation frequency in the lymph vessel of at
least about 10% identifies an effective anticancer agent.

32.  The method of claim 31, wherein the lymph vessel connects the
inguinal lymph node to the axial lymph node.

33.  The method of claim 31, wherein the imaging agent comprises a
fluorescent dye.

34.  The method of claim 33, wherein the fluorescent dye is Alexafluor680.
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35.  The method of claim 33, wherein lymph pulsation frequency is
detected using fluorescence microscopy.

36.  The method of claim 31, wherein the patient is a human.

37.  The method of claim 31, wherein the patient has been diagnosed with a
cancer selected from the group consisting of: colorectal cancer, breast cancer, lung
cancer, glioblastoma, renal cancer, and combinations thereof.

38.  The method of claim 31 further comprising

(d) administering an effective amount of an anti-cancer agent to the patient if a
decrease in lymph pulsation frequency in the lymph vessel of at least about 10% is
detected.

39.  The method of claim 38, wherein the anti-cancer agent is a member
selected from the group consisting of: an NRP2 antagonist, a VEGF-C antagonist,
and combinations thereof.

40.  The method of claim 39, wherein the NRP2 antagonist is an anti-NRP2
antibody.

41.  The method of claim 39, wherein the VEGF-C antagonist is an anti-
VEGF-C antibody.

42.  The method of claim 38 further comprising

(¢) administering an effective amount of a second anti-cancer agent to the
patient.

43.  The method of claim 42, wherein the second anti-cancer agent is a
VEGF antagonist.

44.  The method of claim 43, wherein the VEGF antagonist is an anti-
VEGEF antibody.

45.  The method of claim 44, wherein the anti-VEGF antibody is
bevacizumab.

46. A method of optimizing dose of an anti-cancer agent, the method
comprising:

(a) administering an imaging agent to a patient who has received at least one
dose of an anti-cancer agent;

(b) detecting lymph pulsation frequency in a lymph vessel associated with a
tumor draining lymph node in the patient; and

(c) comparing the lymph pulsation frequency to the pulsation frequency in the

lymph vessel prior to treatment with the anti-cancer agent,
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wherein a change in lymph pulsation frequency in the lymph vessel identifies
the dose as an effective dose.

47.  The method of claim 46, wherein the anti-cancer agent is a member
selected from the group consisting of: an NRP2 antagonist, a VEGF-C antagonist,
and combinations thereof.

48. A method of optimizing dose of an anti-cancer agent, the method
comprising:

(a) administering an imaging agent to a patient who has received at least one
dose of an anti-cancer agent;

(b) detecting lymph pulsation frequency in a lymph vessel associated with a
tumor draining lymph node in the patient; and

(c) comparing the lymph pulsation frequency to the pulsation frequency in the
lymph vessel prior to treatment with the anti-cancer agent,

wherein no change in lymph pulsation frequency identifies the dose as a
maximum effective dose.

49.  The method of claim 48, wherein the anti-cancer agent is a member
selected from the group consisting of: an NRP2 antagonist, a VEGF-C antagonist,

and combinations thereof.

72



