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METHODS FOR TREATI NG Kl DNEY DI SORDERS RELATED

APPLI CATI ON This application clains priority to and
wob@7hesefit of United States Provisional Appl PCHUBZINT/064950

Serial No. 60/786,246, filed March 27, 2006

specification of which is incorporated herein in its

entirety. FIELD OF THE | NVENTI ON The i nvention rel ates

to therapeutic uses of VEGFR nodul ati ng agents,

i ncludi ng nmet hods of utilizing VEG-R agoni sts for

treating kidney (renal) disorders. BACKGROUND OF THE

| NVENT! ON \aGilits FORAIELTRIG RIBNED HiaBkliss B A)

regul ates a variety of vascu unctions, 1ncluding

endothelial cell differentiation and surV|vaI (see,

e.g., Ferrara, N., I ] of VEGF and its
receptors. Nat Med %%é%&%@w a the

adhis vmliicmt@n@faimwlimwto sihibe kinghisd Uniscepinios Eroviﬁlondl Application Serial

No. 60&%5 ﬁ fbb%ﬁéé&@ﬁ!ta 511;(%3?{%%}1 : gig%l?&? g&%g &1‘[5 entirety.
recept or expreSS|on on various non-endothelial cells,
i ncl udi ng hemat opoi ﬁ]tEcng gesti ng
non-vascul ar regul aﬁt%gaii’(?%nc I on he VEGF

| Thamwntiec sitorto hiyspanr uSeef VEGER mOAlulamrgragc;nthclugmg aicthods of

S r.and..i ceptor, vascul ar

utlhmgjngoﬁlﬂéﬁogﬁ{sqgﬁg %&f%(ﬂlte%ﬁ lgde) S Jgfs- 1. novel targets

for stinulation of ischemic ti ssue revascul ari zati on

and inhibition ?Jiﬂi Wory

disorders . J T r erms?F @6]!: (2003).

Wvedsitlar ¢rfdethkliadl gy th @GR ViE€deft rogwates aevanrely f yaséwardiancgons, including

. Q- | p u .

endothgl.rlag C;gl @ﬁ%ﬁ%@aﬁg%ﬂ% sglg;?\rag(:s?e[ %'é g%faéeg INg,Eg{tlt ITI ﬁ% blg&% of VE%F and its
receptdradian Med E6ePHTT €003)), anteerncinegiam g thntyrpsing Kinase woeptirs Fltl (VEGFR-

I | r :
1) and?yﬁgg;);i/\z%%ﬂ% \I,@{?Feg f] giﬁ‘gilédr'? %h%‘%??aﬁécgrétﬂs %%ggdeﬁleﬁ%%/EGF receptor
expresgipn gt imepuhcarendebdinlicts, ialding, hemaltppcricttc stem q@dd oegeeemg non-vascular
regulat%%’efuncqigl)gs for, &Fe l%*:%ﬁ? lé‘gC u(}/regelptoq Is te #\/E XULICTO, lglalet ?]1 Placental growth
s f

etc |nduces va
23 sicy e gniat- lmoaﬂgajgnﬂ foostimulation of

y SRFRRT 5 Thromb

lschegrg@s%umus% &gto% 50

Haengl FEI 0 (LTSI bathadlts \EGRictaptorsand mainlyiowis] ongir-glomerular,
glomm%?:a'r p&gt Cé]&ﬁer&l see %4412 n{agooozle)t al, %gcula-ll-%;l@ﬁl%ﬁ{ll%row;[h Fa‘ct%l-’ receptors in

einty OSI

| nases ex
crutar distase ./ ARl Soc|Nephrd! MERS6-12433 (2000)) and

oD 5 P S LB s o

Grudeki(dnyl,, gab higshfactonin human mesangial

cells: xﬁécﬂ%gn%l &%lg@ﬁ%ﬁ@éﬁ&% C Wg%ﬁ%{ g ISH']@llefr% ot_ﬁﬁllkg 997); Harper, S.J.,

et al. romliml b @merglar cpathelial cells ivctitrosandamivivo. Clin Sci (Lond)

101: 4%@@0@ gl?(gglélidﬁgségqg Fa[l Vﬁét‘%;?j'tﬁ%s&e%ﬁ%@?sbe&hﬂeé%d (28880 uli and

el P ISesion Npreh (aq_m.‘ otb8ddhls BRFHem Biophys Res

Commgtr?' 18-23F - -6 §|1 %E I? Mrma?a{duﬁgIdne %)g)q]esgron YSQI‘?O% Bhinent in

dot'heli a actor and 1t3 recept

glomemém abdogﬁt@glé mémlas crathdlial pelladatver ik indspagial bUAmd¢te§1hlyls moﬂndothehal
cells. §% gzﬁggléﬁoKl I AQ[%%H%%Q}%E%@géémd&@? gs@u!% bermeab1htly factor in

on of’ exp SSI
anl ) 1 d 8’ i

cat

-StRge oy apliritio ﬁéws%aéfﬁjdlrdri)dl &hd &335(@!9%0 and,
Slmon; MI i te{ ﬁg 1 ée 1%95t19 fuman renal

2 !
ontogenerifcent éd acklt ktd(nbsr §M-Nﬁkwmb%68sﬁ26@12é%lsm0@02e%é3 (18P ®d Based on the
rol e of VEGF- A during ki dney devel opment and in renal
injury nodels. See, e.g., delWriese, A S. et al.
Ant i bodi es agai nst vascul ar endot hel i al growt h factor
i mprove early renal dysfunction in experinental
di abet es. J Am Soc Nephrol 12 993 1000 (2001)
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di stinct congenital and acquired renal diseases . J
din Invest 111 :707-16 (2003); Kang, D.H, et al.
WO pailIBsH angi ogeneS| s in the remant ki dney nbABUS2001/064950
locatlo}{%%g)!ébre%gurngn £ lt\)x}ragglogéhgn O(ﬂ gf A% £t0 gﬁ? g{n@ﬂq e?%%@?qsgaﬁls .and
glome@lapfilt@6en e plosthl pafi? o jxi8erbig e(f@@@@nctlmS@Imtlng\glomrulat and

peritublégaglgﬁoﬁ{eheﬁ legt I'\]/eclllbl% tug[eg \JQ etfﬁ'&atte%ra rgfé%@%%% @{j Hl%rkﬂin%

ary re accel erates resolution
developmp@ ridriantal inyary mddnlse dbeg le@nele Yiriesee Al ettal. gAnti j scular
endoth%ﬁa? .,qro%%?fa@t,gg 1n{t)?(9/g %;r;lv 1%% dys%rtcﬁ&gﬁ imen&ent%f d@detes \é%b!)cqfephml
Wedi at es gt onmer ul ar _endot hel T al crnin

12: 993-0e0092F 12 Fr¢m@9 Y. et @y@m@gﬂ@aﬁwmiﬁca ermE@oﬂVE@;M@mM

dlStll’lCEg U1 dnf 2ERES LR s ses‘@%h?n stz‘l[leﬂﬁl 6%?&%2 D.H., etal.
‘rn@%uﬁrng_ﬂ%ﬂ‘s—n‘ﬂﬁ%e‘[‘ek 1 &gomsru onep rltF
gCX: S1Of Kb Femig R ¢ :I oo caduthehal

agtopfidministration

’S(;c r{%ﬁﬁ?fgf ﬁir }g‘; (2000): Masuda, Y. t
pdrEar o ahd gpce

gytas resolution of

nerlidtestaba sthalisbuapait. J ¥ fraks 1649 BudPee9M t h
%?ﬁo%ma%ﬂ 2P0 g R b LD, 8

includwg tumart diablewse hrolpiendrulofepllitt terewt o sithares M., ¢ndl _g_g_The emerging role of

VEGFHHE)]HlLe?lc ﬂdﬁ&é&ée&éeah S{Ih&f(g T Cﬁ Zg%z‘?gggg’;s 14&(3 ‘iiﬂﬁ)\é)s a({] S@hrljvers B.F,

et al.. Hieprrklgoéyescifar enddthedibl oryeth fastos €E@ ali | ;!.*:.
65.2003:—&%% ?%Pﬁgﬁe\é rlﬂz@q%dflt@ %{t(l)r% Erg I}llp %g%ﬁa‘iéal HBFIRQ%H]?HMS or humans

to c cour se
with typAnagdd Kpelh digbdBissit kst for 23ertain tim%pe(r@dﬂsl)ﬂe de«mstrb‘t/EGBAMevels were

sy Sy T oL B G165 S AUTER LB b3S
ina Vagpt\yrofmogressgfe kidaey difcasd®| sdeeleast, Honkbmehdl.ichdl. Bedrdased expression of
Vascul?rgeglg%fllegigla,? %fi:ltog 1r}1dﬁ)lagthf’3M%Gﬁscglgrﬁl&ﬁlgﬁepﬁfﬁg ?e?ﬁw J]kisos to clinical

I'C nmenbdranous nepnropatn . aney
courseqAm 3 @@ﬂr@ﬁ@zs(@d@@% 1 14@;6@1)033111@;9@; %Ma et aI Thegacmllpreva-]smm of glomerular
lesioné 1991 L%‘?Jfé%dﬁfs Cﬁ 9%10’}’2% C e |631(1 gﬁ% ghg | el Q§1h§1a{ep-:t endothelial cell

rotrc syn rone O atr
‘fr 24

adhem '1 Reigte- athioynerhi almus nephropathy. Am J

. Q 27 t
szne)glglgn@'gg(?g(ﬁs(&b(p a‘ﬁﬁ ﬁFrE%VLaST le @I‘P;ﬁHHH&e%Eé mo&f segmental

osits of race matri'x ( ECM) or
glomemlqsdmoms meplrpitpsgyadromig Qﬂd_ﬂ_ltgggelﬁadgmg\f@ﬁml 13:13-8 (1999). One of the

main }xg#éﬁtqﬁéfd%ﬁ %ﬁir&ftéﬁﬁu?s JdrEsHE 'fsrlﬁ’é’%cuﬁﬁéjuohtof b ﬁéej{ég) SRtac é’}flla? Phatrix

ree types present wt
(ECMX qj@ﬂm@yqlesgler(gmd Ehehmﬂ!ogbnesm) pf giggqn]gscéetrosg@ls Lns@nown and it is unknown
S
o 02 LA L8 BB L BEAEFR B ESOMBel GE  co
participet mltlxe_ fite@preessspart of t he gl onerul ar response to
r .
i R e
glomeytap crapansé toperiat suvgy oveardidsaef thd typadfitljtuyat. g amglomeilgingpbmigjs or diabetic
' | : I
nephroggthg 'PIHFIBIHLEE n@%L?%g%%ﬁlamQaﬁﬂgrﬁ{naﬁ%ltg%ﬂﬂ L%irdéag Iscgeroms and end-
stage rptmb éqllmg nga;)ﬁgy Bp@hham;an laf ¢t|at r ar ultrafiltration
and re 1(5‘”16@51&1155 ieﬁ)rsfg %h(? eﬂ%lrkga 9 alsfglﬂgg . Ig J[IOII (ﬂ{nll {%ial cell function b

Ton Unctiorm by vasodi latory
mmgbﬁmhggm]ﬂd@ﬂ Gedior G @1\1%&6%%00511 PpEgRytEBONormalities identified

t
n trangéglg %)gﬁllgég&%g%ﬁe]%l&ka[%?({s@;ée é {SShlﬂ{j { & %genltagnea}}rotlc syndrome

es o I'onerUl oscl erosi s .
in micghrking QD2-yssociaed pboteinGyrrgeaddo 3l 2-AEpHP YD) @ iwpaitgnts e, ierg., Srivastava,
m ce Iacklng CD2- associ ated protein Science
286:312-315 (1999)) or in patients (see, e.g.,
Srivastava, T., et al. Synaptopodin expression in
i di opat hi ¢ nephrotic syndrone of chil dhood . Kidney
Int 59: 118-125 (2001)), suggest that these ceIIs nay
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appears to begin in the mesangium All three
cell-types within kidney gloneruli are associated and
woregp7i1me3some way contribute to di sease progr esBRCDOS2007/064950

T, et aYE%é%tﬁpioﬁinteQ;&usgﬁ iﬁ QioPRUE n hfré‘mcs 1]1 &ﬁé of cﬂll(ﬁl a4 r{%c;’nee)é énet 39:1 18-125
(2001)prsedgestelrathesrec by mpr plases wplchin fhennitigdanfglamenil bering. Other models

have 1@?&%@%@0&%112}{ %ffi isc&l% Qi"i:leﬁ‘st h A (:19?)91? ?llf)icess fs‘eé e% e S Salmaper H. W, etal.

ange o

OSG concent ra
s ¢ngsit E@:]Pﬁymlhl l@ﬁntlblﬂyfsml 284:F243-252

(2003)&%%&@ %E)el%g# %«ég%rglg%%?%llsq:gsﬁ\&lc%:ug ﬁé@g I o(%ﬁ%gﬁﬁea%cumulatlon often
appears jorftegimgn the Mrmmuya Allfthree e¢ll-tybes Withsickitleey gomabotlivat dsadciated and may

in som@L I hited QL BEL pBlES, P ki nase and enhances
co

agen synt uman nesangi al cells. Kidney

I NEGE &\ 20@6@@0@ BaV@ 2998)iynadredk dnrorsesia dellsibaseil on etdlidethat showed
increas%ﬁ Eetr 13 of %—E@é\%?ﬁ mé@'anglaq li:elg in reg[fofnge g \/%fGFV ﬁlﬁﬂl 191{ (Onozak1 A,

| aI
T 4]

e pr o
Bicay nmaRI:EGF inhibitory

. Y V 4 (] i LI [] T
effects ;}ﬁ {0 11£¥e lg% ?Bzo grlgl (Bé% %é lC?;gﬁrwgl% 127:/32“4hf9f (QOC%%)IZ Hﬁﬂ&%n of collagen
synthesleﬁé‘gp«nmyzs T.,rgt zH Hasoul arcendg 9 actaatts MAP kinase and enhances

collag%I §81E)E§§slr§| ﬁﬁmrgé Iﬁgsfﬁll‘gelénkz%lmwo% (%‘39%% glgzh%eased nitric oxide

r esponsi Veness
produaties Alivghsthang B, keal thffooFaEFasaulat ¢gndptheltal gnowihnfagtort anaitrit hxeide production

by cultﬂ%‘ﬂ ll’%t%le%nghhceelly%%c\f}[ﬁ%%%%%%p%g E‘g}tn{)%ig b%’Sﬁﬂ%Zlgg I(]1t9|§§ egge%? 50, e.g.,

Thomag$.i qigl. Iis yitto and in

gt -0Vl Angh u ha. bial agi cal

lomeflEF qlséage g/ﬁ!?@ é@%ﬁ'ldl @%@?%32(2@%0{) orﬁg\p%\%{ ;agégﬁg ha resgonsw dness of
mesangipl qehetOé@iGF Ayp@sla@ffn in [yigrokthel n@yre od dESH aeagptogs)itilvelved and the
effect Qfl a@%ﬁ%%n%?ﬁSVF %hecgf)ra%nglgeg S e?flﬁ ]%%vkg(ﬁltg?f h&/@ﬁgpfngnt remained

unknomldr esses t hese and ot her needs as will be apparent

u [

PR Mo P e 3 SRS v
receptqrp mghg ]ﬁgnqy@néin thié eed dass pﬁ'thgklghgmj é]@ﬂerstmngékqalﬁplbgical dunction of these
molecﬁ[@s&!ﬁf? fjea@ fo t¥e|a§ne'n{g\f dn%? dS QRS 'Tﬁ??wé}gﬂh le(ﬁés?ers 'tl%ge %n(a oiﬂle?needs as

subj ect w th renal disease an ect1 ve anount
will beVABEFERut ipefuicat W nfjtha fdlewinghreloMEGFR nodul ati ng agent

useful for the invention includes, but is not limted

to, e.g., an agonist specific to at |east one or nore

of t he VEGF r ecepiWYIMARY QFHEHE INFENTIONGFR- | ( FI t-1)

l
el(??%n{t/lg%lj: lélfder:] Jn&ﬁdd@%}r tr\égtlnggga;l}‘ &011% eEin glélféc{ ]T:’o n{plI %@dg method of
the 1nvanm)na:glnpws @@mﬁlﬁt{emng wQultsulbjsct Ml'@ier@l' divEgranB{feeitye amount of a VEGFR
modulﬁﬂl% ag%{lg'n V i3 qﬁedgﬂaltlﬁ% gg%hﬂelﬁ?ﬂyfoﬁ ﬁla %‘yﬁr}tmﬂ u%ngdrﬁlggﬁ%t iso rrlot limited to,
e.g., art:itgometrw@cﬁémmuable@wne 0 | n@lmﬂthen?blﬁ@émceotcﬁs such agoMEGE, VEGFR-1 (Flt-1)

I
agomsﬁ tag:li} 1 as?lg(?tﬂlgs\@;&%%gt gf"lg ng) thzﬁ% %&‘gﬁg%hﬁgmg‘lﬂg n%ﬁ)@ﬁﬁfactor that binds
and acNEGERItH siglowi HEF psVEGHan RIS @reﬂéEGFRr legoritwattitody (s ¢ hnemclonal

i k]
polycl?}!ag gng)%gif ﬁg%’%ﬁl? gathul?larg (]ﬁ;__l}é%x(%:eri é)g%l 91% Jn'tl%%j@ élgl(:]gltﬂolecule Flt1 agonist,
ete. Ingmk embodrmeny af the ntventi@ertb@VEGﬁﬁ nmdulator WyB@ERagonssgolmiov¢ embodiment,

i .
e VA DA VES T B ABAL L0 s
VEGFRh&igandan aggaist, VEGIFEE ligyndt in ¥ EGRReiKiDR) S¢lm’§iIVm¥e"lanUb¢re<zfr%el anti-
VEGFRY algungga &lq) g%ﬁi@lﬁ ba{}'ﬁéﬁ‘ﬂ ¥ Mv&q{ﬂ ?&X}O {hﬁle[ﬁl?(ﬁ ag(?aogiviltes VEGFR1 and/

characteri ze alterationg in in amatory c

VEGFR&matm é(lémsga@eqj@g@gm b4 tomated b thy. Invengv iddpdss but atsript limited to,
conpl enment activation (e.g., activation of Clq, C3 and
C4) or a conbination thereof?, nephritis,
gl onerul oscl erosis, glonerul onephritis (renal failure)
(e.g., which can be determ ned by proteinuria,
glonerular scler03|s hyperten3|on decreased surV|vaI

tor on n|tr| oxXlI
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conmbi nation of these factors), focal segnental
gl omerul osclerosis (FSGS), etc. In certain enbodi nents
w@Roorhesssiventi on, the subject has an infecti oPCT/H82007/064950
il R i Db B0 R ThERA8Ed bOERLLRL R {TURBRI PR, e comple
depositiensé¢.g., Ig%dapemmcai),rcomnbmdmrmmasf)roﬁ‘e gt hetiviahorerftGlanG3 ade-4) or a
0 e -
comb1%!t1§ﬁa’ ﬁl%%{)@ ﬂEBErﬁtﬁ,e %rﬁ%rmg%c%rb ?{J gl’orngrouyég%ltﬁl{ea% krg%% ?a??re?{e. gt.,%rlch can be
determéxred by heitanairlax:éd)m@)ﬂar sclerasr yaknteneinb aldérpased inafal pfilddney mesangial

cells, a'arr%{c?&tsé B%ene Elﬁ r}i)fE%ﬁ\/[ gﬁﬁleélp\é?&fu ®Vin m{r&l’bl %rﬁdanon and/ ora

i vere ect e n or
combitatio ef these r&cmﬁddcmrsm@f glmh@uhomqrma ® SIGS)&IFTC abpenttaipfmbodiments
of the &R&ltloh‘ \{ﬁenstul) Q0 1G&h 19% t?n‘iir'ﬁlaﬂ 're%ﬁl‘?srlﬁ P'eniﬂ d.ﬁ]lik% subj ect
ha systemc dellvery sy e systemc
déd ¢mnyersbcshmnmts,athe coapdissee & @hmmterled:de‘%se decrease in VEGF levels.

In certglh g&g&g%%:@a%fﬁg{ﬁ}/%% %} a %?ftg ’c rﬁ%l%sa]é ﬂ%ﬁaﬁllogsgg ggl%?l?{ypés of the kidney

(e.g., mids@{dul aél]smd@@rqgandﬁdrmgddm&nmbﬂgn cells (e.g., CHO

|18, nbi nant f f ot ent, i
B PR R R S RS RA e o
subject, rsvaqmstbm Rr paypcpedeadimtaiaitoatbedinents ohl mmntaaragait efkhe invention

can e BT Rl B R PR a6 i oty sveom can

comprlﬂéﬁ:thW%léa@G pr@mﬂlohhempmyngm@éntb@g.,@eﬁczd &ef), gnda polymer matrix. In one

ney ne.del i very vector. article of .
embocirikel BBl SRR Cum i b kG beR Rt R recombinan
form oéighe ragenarsadmimmr QMictadyely shewebjbct diemgofabd incenkibi Sanaﬁ @dministered

DESCRI PTI ON. OF TH RES
viaa kg%ﬁ‘/eg‘%ge%?d ﬁen‘*’%}“@( Yeﬁl"é “YHEPEE VTS lﬁtafegﬁ“"é)fim%%} e e Vel
establicd RiBg @n hanvirbloectus iforgetdberBfISAR 6¢ Lad £.d. edaditcetar sdt¢dagene delivery
and generation of Fltl-Cre; VEG--10xP mce (a) Genotype
frequency of offspring arising fromcrosses of Fltl
- QleﬂtrcMEﬂSEﬁhwacﬁ’lArﬂm(ﬁﬂldt delntpkisingn & EGE@modQlatifl agentenre Mogeovided, as
1149 aI lkl{ #Jm Og genotypes are born at the expected
we lﬁ%nr?a Rl 8 0 hcy (b) Survival curve for FItl-Cre +;

gEGF 10 110 mic e . Decreased survival is evident 4
weeks after bi 0 ] re dead by
12 weeks of aggkﬁ%?%ggﬁéﬁ(%g%ﬁﬁgﬁﬁﬁgﬁdy nmass
Fig. l,rPahéls) a+hp ilklstrhte Gkamctmmpan efIFvi-Ch tlahdgeniCmicetisingthe ROSA26 LacZ
reporter stﬁuir and?:%en?rla f ?ggé ]?%Noar??fn th Eenlo gg%rF%ugh% ?8ff5é9r1ng arising
from cafsses OﬁF kbCs.; VEEIGFI(] ey tP.nd,F Ir- @’eZEEGlF—(f "tp/ioxp)ﬁinee MicgdGll resulting genotypes
T xP/loxP)
are born a’l[:) hg 2 e%t’gd nde:li%ﬂr& cglench ((:18 éuafl\f ! Ol}rrhve; IRI Hg{) E‘r P%l mice.
DecreaBK(P:‘luhO\)‘aE’)s endlas e Vﬁeksﬁlafwebkth anfl >9@G oﬁtdwqeaneﬂwm ﬂé’ad(bbf éﬁ tveeks of age.
heno a5 xP@)
(©) Per(:%/\q—%gﬁjl%ng >EI %}y ass raglpén ?l?)é gaee(r:ﬂnirpar ?;(Vsl }4(':[111 aCr'] 9E Faé mice aged
7.5 wealppElar AncEre(; ef)EGFF(f )" BdﬁeyeWelgh sigmifitantly &betbin qhnsretoé CO’ntrols FltI-Cre,

n=25 \/EE@'S—:_E Pt(;’X Fébr‘ﬁﬂ E}gmbr &]2?9& O @rol n@s(?ﬁ)%hg% f}ﬁ)lcal apl‘q%:a?rance of a kidney excised

from arér@s e HEGFTVE™ fmxruseaelhvegkmﬂag@amgiamdmﬂt(leﬂheWTWd phenotypically
byzm ver stain
nore R G OPBOR i - et Ba PR Eart e oo VERp R o ron
Silver stain E(:‘ﬂ%(‘[éoﬁlxﬂiehqxg)sntﬁm theubitd offlet wedh ofid £4 -~ O‘eeVBGNEGEi}rﬁbe@ne uL of
e mce di catin ere rotel ria

u
urine (R (e i P he e Bt o EO Bt} P L P pvas ibfected to
SDS-PAGH andlisidvedftaiuf Adit prowdil & ldetcite] in VieGirink 0K NTEE VEGF??Q”””"P) mice,

but notlajig gz‘?—:dr?? xj(s/ g%U? W prqstﬁnc,agil 1?1 cﬁnggf\{e}ﬁég_yt?lh;rﬁqf ihe ézoncg‘uonal VEGF
knock@@e (Boftomm) Mﬁb@ﬂeﬁl bldtlahdlystsr o utine YSFOXRh¢; ORE)5/0xP micOysing an antibody
Fltl-Cre +; VEG oxPl+), n = g; Fltl-Cre , n = 16; **p
val ue <

vector
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0.0001 . (g) Serumcreatinine levels in 7.5 week old
Fltl-Cre; VEGF-loxP mce. Fltl-Cre +; VEGF (ioxp/ioxP)
W@2087912364UL _Cre +. gEG oxPl+), n = 8; Fltl - QPET/PSI00H064950

raised %g%mg rﬁbl}ﬁgh ::@ Lev% Qfﬁ)loo(dg%eg g%‘?ﬂl Fklatll %99 VBE‘% & fHice aged 7.5

nmeasur énent
weeks (ﬂe’f@reaxWbK?lé””xp “Col Thnd)- mr: W?G &Y Andas:dldeSrean Fah; T*p value <

0. 00010'? s%hl%jcr%ﬁmﬁ{ %?Q}éls%?li B”{Iﬁégk M?@ 8‘? lﬁ}igﬁ"z&zﬁﬁ% 2,1 LCre';

VEGF(ff”TP””TP’ are; ftE€re'( Wgﬁ?”’“”’“xng Safitl -Soriarel); *Thaudre (5. (lath\ean arterial
blood [ﬁl/{&ﬁgﬁl%n&g[?ﬁe T nA{é@ %'ﬂ%%rdqﬁﬁl %{e@%&%@ﬁ?ﬁ QE&‘?’ Sﬂ%[ndtcglﬁmns) MAP +/-
standapsl deeikti@ye depededias blagk entetarsdMad\ij agmﬁwntlwela‘ratdﬁleaF tt/rates

+, oxlﬂlst) j: i i

R g R I e
was reox @d| dox ) the poursesf thR|MAP @cesuremgntand the me'ap mgagdureaneat is shown as black
square%rré)l %g%dgﬁie&gh ﬁon R@ﬁ% héag?gzgs wérlé %(1&? eglh %nt é;lé E‘]A thé:fo%ditional VEGF
knockq@s dogipeifed itk ctitepbvesjl L omel BEHS ! (a) = (5L€M WH&E KX Afmedic < 0.005.

bright field i mges of sections from ki dneys of mnice

aged 7.5 weeks subjected to in situ hybridization
Fig. 2, Painelg a, NIE@RELcAhad {1 -Ceehgpsgpraing VEQﬁr/gm)CowapﬂQSSﬁd | Mesangial Cells

i . . .

of the E@%&_}p%fogl)%nﬁuess gz})g%&'lt) Sﬁg‘l’érﬁéeﬁ@l Cltnglges o?gécﬁgl?s@ﬁkldneys of mice
aged 7|5 Wéysu@je@n@toun plt@fyba@i@atwamj@@VEGE A @tiesense probe. (Right) Dark field
photog\éﬁj%&gﬁg(ﬂag%ﬁawmnc@e IQR k%de[@vﬁ@f‘ Z}S’é){a&%@% i ﬂlark%&l? 'r&fu@&l within the

ney Sectl ons of ryoni c
kidney\gh@merplosdPige-matghedF Za[g@dz VE Ggﬂ Yads ém@pg gy hgnunohlstochemlcal staining on

kldney%géﬂoﬂé b W’olnfc'f@zq C@Q{ ¥)§§W’mw Iﬁllc I‘I‘E?;d 39 §|dgycstusm an afﬁmty purified
reco |nase Top reco nase expressi on
antiserpiprreyond)agaiit Cuercdybivdse (FUl) Genecopboasteapressios (bevek didn by the

Fltl gétnlel gp)gfolfbrqgg E(Qe%l %g&h@ﬁ% ?%ﬂ%n@gan §1| Jeﬁs ﬁ(&ﬁ)&/ltﬂ\ﬁltt lomerulus.

on%ru press IS s
(Bottonp F é@@@)ﬁp@dsm@j is gledwrsin Cedvfhetidcollsg b ljhroug]peut the tubulo-

‘ ‘ . L | ar ‘
e O AL P PR R O 58l s

isolatefl Siomdt/d d 1 &Gk E Tice agedEGFecke RpRlatiy cRNAgads (RRAB kg re recombinase,
Flt Fzﬁkl dI %ﬁ%@rgﬁq{’&hﬁalﬁmPﬁﬁﬁevgs nd gaq%:i_'g? d JTon statﬁlylléi curves (Gerber et

wer e nor nal |ze

al. 20@9&1lﬁldk@lteedfmlbﬂoxp/lox}f)ahdé,rlﬂﬂe@leveléfqlﬂ‘érTﬁeﬂr atFldiCre, ROOO0R value <
005. FItl-Cre +; gEG oxPlloxP), n =6; Fltl-Ce + VEG

"7 oxPl+), n=6; FItl-Cre , n =6; *p value < 0. 05. Fig.

3, Panels a-m schematically illustrate histologic
Fig. 3,P08bWY 8108, sQfernbBG K IIRENShidb 105 W Qs R Mt £€1e;VEGF-LoxP
3 S IR S P MR MiFe v o

Mice Aged 2dg7 Sysilss anfl Trinsimisyien Elsgstoat\idroRraphs & Kv@@ks Isylgped from 5 Week Old
Fltl—C@'@’lFGﬁgxﬁﬁg: C(J%?F%n% Frex g)fae) FlﬁI @@WE%@G"&@*) &Iou& aged 2 weeks stained

Cre +; VE oxP) nouse age 2vveesst|ne
with H&jF 4nd mog:mdleé Adow graalpiﬁeaﬂloatme @wmlalgmf f certigal oyst isTpeked (dotted
B e e S
evidengpparent |y | acki ng gl omerul ar capillary | oops are

(b) H@/ étgﬁé’g sectfog)of !{'&Ef ﬁ&@g%ﬁ)%eﬁﬁ&stét QQVGQIS of aééw C alned section of kidney

| omer ul us age. (c) H&E Stained section
glomewi kh ahbyreg,wmﬁ‘”ﬂ’ T mausg agtd weske TishEaP(laxiPpisex Pyserved in its WT

httenngf‘é‘ﬁ? ), %8%2 r % DAGEKS: (af MR o sbéiﬁeﬁ'slséti%ﬁ ¥rd 88&2 g"ﬁﬁne%ﬁselﬁ\é%ﬂl

m@bﬂ [Ttternmate I n pear to absent
Cre’ Vﬁ&ﬁ( | mewsegaet W?F‘k@fha'als Rliﬂ@rg wigh gpmerglagenpillaries thattare abscured by
abunde ECMV(E%&[ (P 6 'h"ﬁ?f(%) é‘fé&e ‘39@ 01%6%@ lﬁ%m A8 -d1§ mouse aged 7 weeks

ged W onmer ul'ar ca ar eloxP L hat are obscure
stamedo‘ylﬂaﬂ ﬁdﬁﬁ&ﬁwm@&nwmﬁltf@)e plosarudin egedof weeks. At this
glomerulus froma FItl-Cre rmuse aged 7 weeks
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stained with H&E. (f) H&E stained section of a FItl-Cre
+; VEG-(| oxP/ | oxP) gl omerul us aged 7 weeks. At thisage,
wo b@7gilsserul i of the conditional VEGE knockouPGI/HR®07/064950
Y | i

s RS0 PO AR EE 0O L AR
depositiyn impmgeodn the glomemiac edpiltied anid ngnay spend ¢ #ellh) dhmgedhisgochemical
staining Ir(lggrled% éleléagé Is g/rgﬂltlgglg %S%Ar?gﬂta \ylg@"é:"g%)r 1[1) é@@s (gpc? 7 weeks using
a-CD31l- pogr CD3 d}pemm\@tehdadthcﬂulal By drs datcaedde theatueoht kminetyh e(l and j) TGF- [3

oore ¥ 506 o A0, B BARESRS O o
hybridﬁg@(ﬂl Vaikeé lsregledton bE'dGb!B it detetcdun iy bérdeHoasltV HIFE- AMidekelﬁi kidneys.
regul ation of TGE is detected jn the conditi

(k and RO B Bisel Waﬁ%wetee%@ﬁ dmegth pselgRstip & é%@rﬁ kigpeys of Fltl-

Cre” (k5 bt M0k et; oEdﬁfto@@tm @ Iﬁb@ag%ma %@ksmﬁé&hs%d aogmn stafhing¥etectable
in kidneys of FItl - Cre

throughmeshe|etpamryliodit)e C@&c}ltlwab‘éEéE é@ockO%eréﬂ@tmg %félw%@aths TGIing

mesanSihBell. r{ﬁl) I("ﬁo ?/?%a%ﬁﬁ@s%neel&nﬁﬁhﬁw@gﬂphg A&n St @B droR e eli€in Flt1-
con knockout reflecti ng activation of

Cro* VtEI% oxpt%loxp iﬂﬁP‘h’@ CoFBRAEH| ﬂ’léh (be@llll)§lt(1 ]?)re eqj@@)s FeBhEheresass grgas of podocyte
foot pI%J:e§§(tf[5)Cfﬁs1m @ 8’&9&? aps dg&m&ﬂe% FhdtdhiBieRQUpe &i@fn%%@[ ]dr&:esses n

EGF(| oxP/ 1 oxP) ki dneys conpared with
contro](sb@@tl@mln ﬁ}etnpesarggp,@l @pe@m)@y@rou% tl@cft]{oy dyppe ﬁg)oglitse(d@ﬁ]éaégre@pt present in

the FthEI‘Ql Q&ﬂl@@ cgrpl%t sebl 19%%§l§:n&(ftﬁ)haf 1HSHON c IR L RWSI ﬂnﬂlu;lclélﬁledlated
di seased whereas there are distinct foot

glomelﬁioéi‘é@%lééR}ght) c% gtomsrudi Wl(lmdmcg) legippnsy hwarkedy Hdgkerpd @adgrinkled
glomefATBACMSnt HlcRblnd -sHaNA thedOR QLS tE GIe) "Dh@ine Al Berd@tated endothelial
present in the FIt-Cre kidney, can be seen 1n a
cells (@0; bréﬁ%f@tuh@qmals brigeamisgAg Bghkfeadisanal \EGR knockouts.
i mmune- nedi at ed gl onerul onephritis. (Right) In

| oneruli with advanced | esions, a narkedl¥‘th|cken oxPliosP) -
Fig. 4, Fagels pibnichematigalbnil pymaisdrogiessip it kidhshibrlarran F 4/ Seend mice

is assobidRd Fhth | 158 RposHieFahd QaipidnrPlotikdidReMSFollr @tﬁtﬁé@ ﬁlaﬁqu\IA levels of

endot hel ral cells (en) are seen in contrals
genes gipEsieA @ PelIsoh e sneit s Birarr g A b ke 8 cqﬂ1 (§D4§IR) and T-cell (Thy-

1) hneE@E‘ eh $1 AR 1IEIYENBD Cathpded WiHBA L @;eeklﬁﬁe@QIruﬁ‘ shPReafltissue (black
ki dne al Ur e | e+, <l ox mce is
d ?/ fail ip, Fltl -Cre+; VEGF F/

bars), wda Ef b s GG G RATeRagsRIsY it - %rﬁdn@e}r?ﬂp rey bars). Expression

levels ﬁe% ibVlsta@iardit@)to ﬁs%lp%b@mﬁﬁlesets@pém %ﬂl&@Aﬁ)f@fStﬁﬁf&ﬁy
ressed on cells of the nonocite/nacro hage

Sgnifigaa) BB)CHaESCY B DTCORISE) ToRPY PSR DRI = L0151 & lﬂ(e%gsVE GF™",
=6; Fl l‘tlnCFeht VE @W@ ¥ ng EQ? ZPIXEre} qxF) (BPTRRY Iﬁﬁiml\%ﬁllﬁoﬂeﬁﬂcar/ﬁo@escent staining

ki dney, Iun and heart tissue (black bars),
for cel]s|0[f ‘[h_e @0@0@ 6gg|:a/n jrl%rﬁj%llé@e%eq n t]Fq lflqiney@f@" Ztl Cre and Fltl-

Cre', VERIFOEd QhQ g§d {QERY, 1@1%!; §)F4/$@%‘HH 85 PhibE¥ELSHARYE.

been standardi zed to thé probe/ primer sets specific
Monodsymargnhpass @ARDHbscG - palk reapdnyited jngon i ikiskapit it af the conditional
VEGFq@g@gg§n§n expression are noted by asterisks, p value
0.005. FlItl-Cre +; g Q10*1" 10*1') n =6; Ftl-Cre
+; VEGF<I oxP" r) , n=6; FItl -Ce, n=6. (b)
Fig. 5, (ﬂaﬂ&u { m&&@ég 'lrﬁifﬁz%hﬁm}%@'oﬁ/héﬁ &\eaﬁmﬁ [fe&aeﬂeﬁm&aﬁ i Cells:
of the nonocyt e/ macr ophage and (right) T-cell
(a) Gener ﬁ%@%stﬁaﬁglf weerdeicddy/exfomice + The taygetingrygetpy wis-deggnsd tO introduce a
PGK- %@agéﬁ flla%é:d)byr@ ot G4€ &0§P Mﬁﬁl&%xP%ﬁl{pﬁ&aﬁ oF fHe 305t 20 containing the

anti b respecti vel Monocyt e/ macr ophages and
translaaogmﬁ%@n @Fio TEh) o the 1 g@@r widttettpdice 2 thiwd liFgie {L.oxP3) 3 to the

first e%hSPMﬁm@l{g él@ ?ec%ﬁlgglh% 69%510¥E&¥brﬁ)nlﬁns@&ll§ @St) eell (E(')IQS thét had undergone

Panel a- , Illustrates Vitro Anal YSI S of

recomlgmjlomb@qweew,l’é e FO A g\@r@e@ptewq uged to gynerate F ltl loxP mlce The
pomhoﬁemhé ?é}g-gﬁlbﬂgedsg%ﬁ(ﬁﬁl@ DA Rolics GRS, F lPl: luisd 0 BerbinGSr tarEQtﬁlg events
targeting vector was designed to |ntroduce a PCK-Ne
cassette flanked by 2 | oxP sfPtes (LoxPl and LoxP2)
upstream of the first exon containing the translation
initiation codon (ATG of the FItl gene, and to
|ntroduce a thlrd onP S|te (LoxPS) 3 to the flrst
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positions of the PCR-anplifted genom c DNA probes (5
Pr, 3" Pr) used to screen for targeting eventsand
WO e@oiriR3nat i on by Sout hern blotting are shown. PANES2007/064950
i Lrigli y . o o
md QRO SR G 80PV TP BUERPBRR prBafsppgod m v
screening @tdthe (izmofkhd mhiase Yhednrgetang veeidi (ﬁdﬁleblaseﬁareae oRicatefE: EcoRI; H:
Hina’[l'_'"I{]q{l Ll} ; i(b'lgjloltgggsl ﬁ?)"s%mﬁln' b%q %f?aeffsis dp(f ?gnoﬁ(i)(t;&_ﬂ &' gtr%ée?itfrom WT and
targete@'[’ﬁzrrg) }}ES Bl cd@ie[; ag{l bped/t/g ﬂ"xp /(Z:TXP t moamgialclls (Mes.) infected w1th adenovirus
P>
o A TS0 U PR B M st v
digestegeritheith@divoRd @ bDMATINdI0mmd Kenlrte syt for gargating svengnd loxP
recomﬁhgﬁ)ﬁta?&fhw tLQS %'n& Hle.{ egg Qﬁhe &ngggtﬁ% fjthj-: J" It %Q(I}UVEIS The sizes
anal yse targeting events Tan reco
of the eipedied fragmesnts det@q’qgﬂ igeacd of ghdangf is ur.h@cateé K]gé(@l@l@sqsb@tmqlgft atid right of
cach p%lﬁ?re %Eﬁvegﬁ Q?ect A d& E)#Y&LM% in'h&a %ﬂ E&ls %feét&?w ﬁféz&i@ s. Mesangial

ragment s -d eac lanes 1§ |
cells wejerisdtateofyers BEY andd HGRE™ "6 tmca’mdd prifgptedd vt aéamhlrmecbdmg LacZ (Ad-

E
LacZ) F’Ie(?lgggéé’ \{)ﬁlaye ((A(El) é’? %tdf‘RﬁA%a%%s%ia@&l alng e%@g& (glant?tgt \Je§eal time

ovirus. Mesangi al ' '
PCR fordled amplyels ﬁﬁ%‘ﬁ&w cxprgssepnCR e iR Pyxpesbas! ag redatiye RNiAndngts (RIU)

followggtsg?%g(g%(g}ﬂﬁ g)SLtzAﬁﬂlg Qaﬁllh Q?n&a%? %ﬁ%&%ﬁjﬁn fé’iog? see(tjwere generated

using tg@bljué@bfé?d\m; Bom l}ﬁ'ﬁ m1qea(1d|) V&I exprdssivn ypend®@Rriaf eglls itfected with adenovirus.
P 1@ 10N t:

Mesangﬂ fr§m%T R@t! ; m{l%%ﬁge?e?ls 15@& éﬂd 1&6&5&%%&—%&%5{@ Ad-Cre.

S re ative units ow ng st andardi zat i on
RNA way iohmdrnd anpdiysed fondaf ekpeasrivesy qugntitetive IR TpP Clrdieppis abseexpressed as
4S.at r | t : r
s BT Ok L SOEY,  Vefa i
betweeadehbasgZrand Adifirs tigaiinerts wes| dalsulpied amdormpliged asa percentage of the value
: i oy .L sl f
obtaindd df_a{gg g@gé;egs Ry B farhe dgigcg%ét ol 261 Eflintld Benificantly
reducefjsyrivivahdp vigro spoparpd/w gy Wit hesangial eelR‘rSp@RwalReggnl @n‘rah@erences n
surviv%ﬁ)égﬁ-‘%ﬁéﬂetg eciﬁ %ﬁ:rﬂogﬁ% Laﬁergk @gk IFKyL Y onad* Qb E%'l AFll 1 -deficient
an tl -de I'Ts

ficient mes ang i al invitro. The ce
and VE@firdeficrent m@sab@tﬂwel@mlswmh@ Figeifieny diffeeent susatahpritigo, wers)-05. (f)
SurV1vglatJf c\Aldll a2 gnf@c% R V{%‘?Jl 'c%ﬁ Qulﬁﬁe(ﬁn @1% Q&Qﬁc@gﬁa qutr‘él%gv\aﬁ@ﬁ antibody
tal ned for ce . GF A and Fl't

(- VEGﬂ)scbn conteni tantlb@sha@gntaﬂ Igol The éccmab: ih wsmgmdllsmanfal grident when either
VEGFr1§ r%ﬁq%?olf rté/d S%elg%tgfﬂl \\x//a!ésltng)n{e ?ﬁ)@% Sg?f Fl]ller n Iélgsggglﬁln(ghsalln the presence
ofaW@MEVlval conpared toWr cells are noted by asteri sks:

*p value < 0.05; **p value < 0.01. FlItl -deficient and

VEG-- def cient nesangial cells also exhibit
Fig. 6 SBagEls hide ﬂ]l[lttfaye walfihverRInPCR uiialrys\sanlf tdtal kldlnt:y’ RINA fisotatddl. fitm 7 week old

LacZ. i ial cells. .
Fltl- ke ?/{: éIF é(a*P nﬁlC? %) éieg dt gg%rﬁs(%m 6) Slgtlerﬁ:giﬁe g?lﬂaéervggl_a%ve RNA units
(RRU)&Elt dogﬁgiﬁ ol aypVEG;) cleﬁgeﬁ‘a(ullttffle Ill fli)ltdohﬁgéy OL|Q &0 11‘{(; o) ah(g@)llagen ol type
e decrease in_nes ial _cell surviyval evide
XVIIT g ey oy e%t"(ﬁlyclﬁ—’lia?qn Ydes-dePtadengerien ATl lgve\{;%ﬁgd filfulated from
standafde@api.t ul ated by culturing nesangial cells in the
presence of a-VEG-. Fig. 6, Panels a-d, illustrate

real tinme RT-PCR analysis of total kidney RNA isol ated

from7 week ol d FltberT@IEED VESeRIPTFONRI ce to det ect
.expression of different forns of collagen. Relative
Ddh“ﬂN% units (RRU) for collagen al type I (a), collagen

aBemepﬂsdnbmg B, pr&@rﬁﬂu&@ﬁtﬁbn&ﬁ détyine: id ¥ v @}ldewﬁ&bdctm Uﬁlgiﬁ{‘rbntlon is not

pe XVIII e ngrmalized to cer al deh
hmltedata@ﬁ%‘a lafgcewag%t é@mgwﬁé-‘é@r@mamcl&%ﬂng g g s 2o o be
undersod fdethd tegtiin¥REy udolE hérkin B YoDRSHID KT IOt sbiedih i icARS embodiments only,
Bef ore describing the present invention in detail, it
is to be understood that thi¢ invention is not
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l[imted to particular conpositions or biological
systens, which can, of course, vary. It is also to be
wapwens3eod that the term nol ogy used herein i BCT/O82001¢64950
. DU f AR i . ' . .
ot s SRR B B DR A BB T e e
forms $yei'f dnd dthe'bincladap lohlee@ppendiesk thé @intest cl¢ahlg dsiatay wiharwise. Thus, for
0 tad o tant and "o r f t
cxane o e p ey 0 s L P e GELEHRRL i o g
thelikf.or exanple, reference to "a nolecule" optionally
i : r .e8, .
 SHRER SRR L b G PEL . SHSRRUSE v i
impairkd kiriey SuncBivi, dien otnepbrity. depdsidooutha ot .decaper ted intehsitytoffi ghe immune
. o) .
ol D80l TREAGEM KOS MBI 8L Sl DERPEL W
vesseld. iivgpleitis egdpohdiesasa” fcluaprhat dro notdinfigd td, ng.. ptimarylgbmerwidniathies (acute

. t . | i-ss [
i LI RS E PEH A Soc
glomembipathy,rerdsemitic glomerutpnephpitis, memprapk@wgtameopertathy elépo{dasphresis, focal
i f fo : | i
segmelg%l él@g%lg%:?%%sgoséfélgl{lﬂ)r\éﬁoggnéé?éﬁg\% gt? o %ﬂoe f_n%los,sllgA nephropathy, focal
prolifesttive glowemboaihrigh, endeludropgpmyruloperdsio Ontystemic diseases (systemic lupus
r 41 r | e BN eYo] '
o AAOSTASNEDIAL SRR IR L OTBOPLORRL N L s
granulprestiyia llgprchiSchaaat pweurglaodBradrphepheardifig, ant ggreditary disorders
(Alpor[‘sesggﬁrﬁﬁg,ttﬂi}{me %?a%% dfgga(s’aj-: 'a&@ﬁ%ﬂ' V(ﬁsegge mer .U| on_ephr Itis,
and chroni c gl onmerul onép r|t|§3, SsyStem ¢ di seases
( Sysphwotic syndepmes iseroptléntima b Dy tondicabed Bsmarg] dijepsgs that affect the
. ' i ' : .ol it .
o o CORDRRA N e TR RO o
(especpplly plovmain), astehtiBaof @rcésabaliemd oetr tithd By, ad dhchraseddévielaro fats (lipids) in
S I ! i i .
the blogl% dﬁ%g'ggr@'sgﬁé@g% %gé)e IS,Q{Q%L%%/ tof 1!(1}!3 El}(l)%lglfﬁgdri?gﬁ%ls gll %%@?‘a?ray of diseases.
Typicadly] thegynilome pfogspsep tarvsptetig digy farlureainy od# swabes t hat

af‘/&c%@et ebﬁ%icl%glgd?&x(;s" or r'eﬁ:%{élgﬁd 1&)1{% RiREVEEro aPrl ﬁ%ﬁg? of the
| oss ol% protein 1nto theurine, Becreased b ooé1 evel s
glomeyti thwt ot resultempbeivdddnyppdabaned efblood et e tilmpnwish clempegfged blood cells

i . i v,

(st 34 FoBBHL AL of o1y RO G, e nBH R IR N Tofthy
streptogengslatfc¢iipnaagh asfstrefhiéiragl. ohe igloinpdit du¢ danaged by thasacumplatagn of antigen

' . ' | r t
fom Y SRFRRR R hor AP EXRRLAEERAORE RS Fhose chumps
(immupegsmmilexics cgaf ibrmopebtangs of the glbmeryli apdiniel fo epthithes fgtering function.

- i of ' f | 1 f.ten.
e 118 h RO ATTRAL M 2, BRI R ot
artificiglriode partiptdsthedivl nipstendl endogarditis.qacwadniss alfseests 9f atalaghinal organs,

. i . el i in i .
chickel s, AR o OIS s Aot Thfurdit SR bRy canse nephroric
syndroingfratberitiom acgeradphetc syndremet Hetgertic nephutiqiyodreme] dr "elirenic

, . X 1 . .
com SRR D) RSB O AT AR S, MR s
and kigrgy funglignadsgerigeatps oThegeriad afiypss.(i nmune conpl exes) coat

t 1 i - i nt i . .

t DR AR%P bty HQUR Ghlch (A heallt FE PREE dlbfllarics, In kidney
glomerylag dis¢yec, dtavis digeapy/ofaha o darinpthof aapibltydeoph afthettirpefsachsngolric tubule.
Types 3PelbREFRpARs Al p@abd ok fiftld DALY, RPKLud RLASEIGRbShe; (2) Rapidi

“msgé%%e%§§Fteﬁ%b%%@%??ﬁg{?pneu%%gf§¥xa s%gégés 6?9(h§ @ (2) Rapidly
progregiy¢aapiniic sprdgames (3) eplokényyosrome e ¢ iChuidreplitictsyglrome. Because
the gloﬁ%gﬁﬁsl il da a%gcg swaﬁ(ge's Bot n-gﬁﬁallltye}ﬁt%rea Uﬁt%? tﬂe%ﬁo%ﬁgtfegrﬁ,ssums proteins,

cause nephrotic syndronme rather than acute nephritic

syndrone. "Chronic nephritic syndronme” or "chronic

gl onerul onephritis" refers to a disorder occurring in

several diseases in which thd gl oneruli are danaged

and ki dney function degenerates over a period of

years. d onerul opathy is a glonerul ar di sease, which

is a disease of a plexus of capillaries. In kidney

______ o Y 4 " o, r . r N 1
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progressive nephritic syndrome; (3) Nephrotic
syndrone; and (4) Chronic nephritic syndrome. Because
W@ b@®7giseer ul us i s danmaged, substances not norP&l/U§2007/064950

blood, f\x}hg % gloﬁcgc gagg Eeb\gﬁh eca!‘? l)%? g%(};}fg ﬂ{yl géo?ﬁ%‘ﬁhlésa%lg te)rrltiers the urme Tiny blood
clots (lpasshrt)mblt)) ugh fdarinen gie @mﬂanieuglafasnpblﬁﬂlegiontehéusu rin e T| ny

b i C ' . ' g .

E%%?enﬁbs%fe%s{s E;ea %eg%d%%a?%’hhn S%SE 51%}[ %eglgfs ghflggaﬁgé (%leé@%ﬁs GPscarring
Wlthmd@gelméglampmé ORtﬁrdwwmhds’easrenai hrédriopcdgoit @ diahethy dllypivelly, there is an
t t
1nﬁltraqgl|iJ 918(!111&:1?1 g{gwﬁﬁ:a%{édt(ﬂg céﬁ'lasf 1:Ber?sllsg ifg?tér?%gmsglgr ay %)‘Jr(%p(ﬁg Efbmerular
injury _fr%upfrddm seyeral fderebrings atrout prbteintriainivdnchgioteiny bm(ll aith sguble
immuﬂtog{())hﬁﬂar S?%%bﬁgé la@ SI%E biro alr }n%fnlljﬂre&%%g%%ées g{);gbggeb%ent IPembrane
These {rapungregmblekaydignctioasta throot@qm digcitca fornnflemingatorp byopdpeyges, which cause
t I
excesst‘e %ﬂ% Ilgs %fr?ggeyl?l r}[fﬁfcu %f{égmgg %%%J C@g{é’l% %neAalﬁslﬁlz%@ Im‘%% Egt:fpgirjdl 86S-
1885(?9@&)% Wihen tulilesae ianmgedbicioffphextey ckllm bltopcbwssmls c@nnected with glomeruli
t c [ -

are als§ lﬂlﬁtﬁg& %1)%(1 é)gcggée\ﬂ)eklgﬁ c&ggqlfeg%b%\ﬁggréﬂ [)é(col[n% m?%&ct ecgec\;\érr}léiglgtenorate.
These gBuktuar thapgesale acodmngy by msuﬁﬁbroﬁumdl prigrs@ B8 cve@BB(rdnal failure

(see, e%g%)a‘) chyig]l@&t glu%z‘ g?é go_sd%?é?z%q E’i’bﬁliear ¢l ail%rh% Z\%ﬁllujolsw 28-34

vessel s ’conne
(1998)i Bphie &gt aln&idvexBladébressides 494 @hé%q(dn%)e gl omer ul i
b i.ar.at
PSR P41l Skl LAGSM S AR S, oThER o
glomelalimj capilgirewith thmeéb@nm@almen@mbs |llllcmaeed(rs®@glaé Irgtrlx Whlch often

results E@&I‘?‘)&ﬁﬂﬁg aIM rgllial %sufﬁm%dgh FS’%% B grg Rlaléléé’% 212% gg%? Fg’zé o;ﬁﬁ?l)dl 13: 169-

179(1988); &Y ehrmzmndh@y CBl.gnhier. 34 1 IReE (1990):0Mackeseif- o6 ¥1al., Cire Nephrol.
37:70- 9&/8@9@8 n%%éalu Sp%gr hiliar! % U' osclerosis (FSG5) with
egment apse o e glonerular capillaries
wilhdtetnni m%emdn bta@ate Atissye mmg capibiry lnemrsamthe glomerulus of the
kldneygﬁg @él‘g[%]o"él%:d mﬁ‘gﬁ I1a(l: ?V,ge]llrs] gllih rg%gl%ﬁal n%grﬂ% l\ﬁKeash%ﬁ% g‘&Iestec&eg#l%{Vf’il to maintain
the loopiisrpatire ofHhs glopatubis las Wililsas h§©a pEZOY L 8By tion\e ierrhitity tetregulate

glomelgl%ar 31091 h%‘wl &E&E&g cell%ﬁ'av% %{%}&%&%f‘%?%%(}é %&F&fggﬁﬂ%tg%g%’twatmg
factor meqsmhé(ﬁn, tmedﬁecyllafgan [fibramectifineic. tﬂmnneswm ngiruny ary exfreqedular matrix
[ i capillary loops in the

Comp&l]ggﬁrrg?é ug&gﬁgﬁg{aﬁe@%ey and conposed of nesangi al

c @het ismafEGRRsaemtirabr VEGERK as Wed erginadfers & 4 erllaleerckaptonfor VEGE,
ordinagg arngl Q&r chetcg)(?or A oﬁt\15§éﬁl Iué’nﬁotﬁéhai &%s h %ﬁ{ré@ieﬂé and variants

'l as have phagocytic function or 't

thercof wlyelt tagn the gty u} kind BEOB dsubh epiragivienta nyfiraicatedfokmss ¢fahﬁeextracellular
doman@n % 191F: elnd g)'ﬂss 0% VE%%E c‘ﬁ[d% tl%rbgotgfl 9919&%ecelators refter);epd to Ivhe literature as

[atelet-activating factor, prostagla
Flt-1 (ded ysadymterchindseldnbatiniVEEE B-1 FI'fwé KRy Bl (also neet! intsechiaggeably herein

“VEGﬁ%—tZ a)a%’é‘é :& ﬁevﬁ%#hﬁsgw%egggﬁ?g}gept ﬁg%@%}wﬁﬁ 519 (1990);

ngl a e term
Mattheyes ctiglelyoheYasi4vad. Stiars§:90% @ 9¢le! Tauhair etrabé?@ptg@ne Hdp7MEEH); and

Termag % l{%&{he% Bo Cﬁh?% lR’es?‘ ltro];n%%ﬁ T EE?]CI%EQ gl9ne)n rfgg gfri:g Ml?ssl%lt osme kinase)

as we varl an
and KIP]R] €iriesé dvpriie egioal meaptarhandBEGF wththcghbffmty\lﬁ@ (fetoly b‘her &imase-1), the

munne{jl{oﬂgﬂ(%;l)tfkgﬁﬁéﬁaéé)%gg%t s@%efl(%r é%f W1I ﬁr}gllnﬁg tid'[ﬂﬁ %Eljréf‘ll Y’Hdnﬁ/ Intl. 56:794-

814 (1R MaBeth Fédept! DR/ Flisflday egveromnpmplebulip (lg)- hkmoelaag in the extracellular
o g O aR  Fe AVER T B, which
interruptgfEBy- Rkipuase; insge domain ofilt-1 B \Vird laghesttaffylity f@ah ¥RGEss, 2862 889f

(1992); Shibuya et al. Oncogene, 5:519 (1990);

Matthews et al. Proc. Nat. Afad. ScL, 88:9026 (1991);

Terman et al. Oncogene, 6:1677 (1991); and Ternman et

al . Biochem Biophys. Res. Comun., 187:1579 (1992).

The FIt-I (frrs I|ke tyr03| ne k| nase) and KDR (ki nase

o o s Y Y
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814 (1999). Both FIt-1 and KDR/ Fl k-1 have seven
i mmunogl obulin (1g)-like domains in the extracellular
waelewaite3p£CD), a single transnenbrane regi on aPCI/EHS2007/064950
. [
approx?ﬁ%&??ﬁ&%&%%ﬁ EasnKaalé]\gérlearf]féne& oré\%}fse Q&tﬁﬁl Y f%ﬁprb)ﬁmﬁtely 7510 125
pM. The glkpécgq acaf ferwpintap ahdaminp WEdEFEeq@Bees of VRGER Ik readily accessible and
. Of ' I to 20 pM KDR has a lower affinity
Obtam%ée?&%%é?&?\nﬁ ﬁ%ﬂea Kd of approximately 75 to 125 pM The
nQgiceVECHcicepter inedidc Ewsethd cambaosading sbsledwdh¥EST ofr that can be co-
1mmun\4§l§F1§t§5dew }?ﬁﬂklo}( F%Cic%‘?lsa%@a?{}gGg l?éc t&atﬁét%u@}!v%ﬁ;%gs ut not

|nteart recetor inclu
VEGFt;hlsats becariddméified, odeh fi§ nekropdipd| %QjcewttahCallEQﬂ 35¢b (19981 T:lnmsoform

s ATHATRLAES PSS PR, Elihye gy s
neurorg@H gt@dpnchas been identified, which is neuropilin 1.
0

\S/E{@ lb Jﬁ%[g)&?éézg 81% gr?aﬁ?}é é‘i{?ﬁt é%glg(ﬁ%lg Ee-é; OIJ O%QIfle sruﬁ%f%%q' 'Vsscﬁar
endothglidl Iceibsqlthb@rthqwmn alﬂo lﬁezmcdegﬂ i hat- endefdjﬁlaiﬂ eféls némnmalble forms of
veorEbls M Ay, FO% B!y A KR SERAANG, TR oot
(sFIt-1g bt dicisaventhekllise dehdih dugimentyeane samerat.sod be cploplsemit domain, has
o T RGLIR A P SO OUVELE AR08 VR s
Res. Cahme22632#-923 (198@I i ced sol uble formof FIt-1 (sFlt-1),

I " ' . )

%ﬁé‘ﬂelqlgs R}E%Fs le(ﬁmﬁbfl 8- Flle %?edqﬁggi&%l?%%o[)ﬂgz% E]h%ng—ammo acid

sequence, and asm c
vasculirgetathdlinleagligrpwhly faamr @mltrﬁlmecb 811-Vldbn 18hdB0hehd 216- eminb geid vascular

endoth%ﬂg’@%)&\gglg@dﬁg g%‘é f@sEq%'d by B BL rrg%‘? @‘Esﬁén‘é’ éé 1 {9@&@98 zﬁ?ié?lﬁgéek et al. Mol.

Endoctiz.ed 1306t(£39d handg &abinyont & Smg@ermaf tieCellFicnar WHAEPHB65 (2001),
a- "
togeth%%?ﬁ“heaﬁfgﬁﬂgfo%g\ﬁ%ﬁ%gﬁ@ﬁd H)%c %@fo m&{i}lglre%tgﬁg E/egrglctfﬁglﬁ is also used

to refeetedognelts of therdlypeptrdsvt. &, foaprioing amag acidstioi g dr bip 108 ahige 165-

amino Eénl(cjl glér}q?nﬁ‘lysc%gag %édé)éé%ﬂ %gggro ag‘g&% bt nsﬁl b% o%l:al a&'{g{et%., Reference to

any sugiofermed§ VFGFOehy beddensifiedin thetppbinies 32865 “YBOD(8-109),” “VEGF (1-109)”
h | | r

or VF%?:% gge S?re \pr 61:8 ﬁ%lﬁ?ﬁg?tgeng &al agtﬁé%ltl’ I{alp%\ét}i: Q}e nﬁfng&gd as 1gd1cated n

the nativg ESFhesequencd. rEag srenpls, @jfnnp h@d p@hty)pé@t(mdélom@e)gn fragment native VEGF

. i . i

is also %g JnaI?n (ﬁlgthg)g}ngplﬁgl%\%%%%g’ % gggélg t Jaﬁltv? V%lle%% é:gxf ]ilatvg rSl(l:’)ldlnﬁ affinity for

the KHPa@Itdéﬂr Flttl regeptoestcainparbblotoogiicaYE@Gt i vity. Reference to

SR SRR ORTRr OFac o TR ol SR L4 it [ pogment ofbload

vesselpe.g:; pe@ses @Egldgefﬁﬁ@ Gldpthdlaémllcgr@v@ stabgig of tdpodayessels, and/or
. tr I i,N
Vascul? eé@sgsg?tP.VFor\/%&&p\{g ag%%nﬁ fgcltzd}y q;ﬂ:(ﬁ{dg dqu?;;re 'n&q nﬁ@d %j 8 .g., VEGF and

membgypef the YACT Tanfilyehh Bohi hed Eh PfGrFa@i?éﬁtfarméx |ﬁbe>blaa@owth factor family

. | ya hn i
(rarsf I ELRAN (A Bpd o ERNUAT DRG] FLOBpAME ok ol o fnplude factor
that aciiDRata mdpest hepling, $uch etgpwﬁlﬂ@rm@maif@bihéte ngﬁafactV%I (&G, VIGE,

: f
epider i or ART G i CFRE by RRENS s Wy O ABEFQF 5. sees e
Klagsbeurgand E[jAUKmi dwnalel Bhevésils)1788do%h g iStrait argidddtmgr Gwtogene, 22:3172-
3179 (Z@O@?' &ITar &o htg)llooﬁcgur\é%/?e%lecme 5&&?2%5%&.%? %]%‘d%)log[%pn%ls%sa% Oncogene
22:65496t556 (Mi)édgt Bablel gstmgkdw apegemanbens); ohd, Shte WEGE?lm Oncol
) ] (A, B, C D and E), PIG, PDG famly,
8200'?%@)@3& grow h factor famly (FGs), TIE |igands
(Angi opoi etins), ANGPTL3, ANGPTL4, ephrins, etc. It
woul d al so include factors that accel erate wound
heal i ng, such as growth hornW¥he, insulin-like growth
factor-1 (1G~-1), VIG-, epidernmal growth factor (EGF),
CTGF and nmenbers of its famly, and TGF-a and TG--b.
See, e.g., K agsbr un and D Armre Annu Rev Physi ol ,

N O NA ™ NN I A PN A B ~ o s s s



10

15

20

25

30

35

3179 (2003); Ferrara & Alitalo, Nature Medicine
5(12):1359-1364 (1999); Tonini et al., Oncogene,
WQ200681366556 (2003) (e.g., Table 1 |isting knPEFIUS2007/064950

aRQJB%g,% 8%&18%8 @c?w%}m ﬁg??legég%gélg%e@tlde haﬂn& The s%g QllﬂInb acid sequence

as a padypapiidesiesived fipol nppept Thie amaiieasgquche r@mtmmaa@thd amino acid
I T .

sequen%g ?%ﬂl?aqg%é%lﬁrgggoﬂ%)ﬁﬁlgwe %glga‘la’l& ﬁﬁg&/ eﬁﬁh ﬂ@té’?hs% enclg i%gl’ypé%tlde can be
lsolateé quenties @fcamixt mp@cwbycr@mmhmang)rpmﬂyq@e pickike The tmm dmpyive sequence”
o BT Y IAELLS B TEE R ARSRIAE.AAD 0 s s
(e.g., arexigagplii@tdomaineequsnce T natutaly mcﬁrmlg |Vwreans®quse(mge alternatively spliced
o LR SE,TREENIG Skl BOSOURRGRS "o !

péhypelptted'd@b(peptgie is cann thakhas el ilentified doreparetslegdence)vered from a

=1 I

compoﬂgft Ildg 124 dA %{16@ ?I‘Bﬁ\;h[ Hnglgn g?%ﬂra%qﬁtdv Cg{?g&}e%ﬁg r(;grtsarraﬁj {1 %ﬁﬂﬁ)‘hﬁ%ﬁ a¥e materials
that Wowéd ingenfes voth didgsogio loytheppdutie usefpr thiegolyatrgide, apd mﬂ) apludeenzymes,

hormohe?S %%tﬁep@%)}eg%éegQsﬁ(%ﬁlﬁgﬁgﬁinh%:p&%{)gﬁg ﬁle(,%ﬂ%lﬁtm%gocﬂlgg‘{t& the polypeptide

vered tural enviro
will be@@lnﬁafmlhwraream theo ﬁé%tbsz wefght efpolyatmidahks dteyininodh etht Lawef method, or
tRE ' ' i . .
more t 69? 4') u\?ﬁl%ln 3(%)et\§91 gr {g]lltﬂ%rl nl?{o obMI{ % lqutg% g%%‘ésc‘fﬁ }eﬂlglélal or internal
amino eﬂd yamesnce hpnyeod esplnmnwcwwmnwmréﬁhab@nwn@ty by SDS-PAGE under

reducn%&%%ﬁ)lje&dcg%%ggﬁ ng%lh'%@gqm g& %1% 0?%31[]\,51?52%? gfrsgﬁg ﬁolg@?ﬁde includes

the polygepyidé ghitu Withlpm¢cyplémmtdellsasmcd ettleashina @ompopentivd thealypeptide's natural
. t 9% .

env1r01§§ﬁ% Iwglll réog;be Ee?l t(gtlaﬁla a? I}ogx)aég%@i%g %Jl%glté& ov?ll %9 ereﬁa%d by at least

one puNfitagionsta@l  or | nternal am no aci d sequence by use of a

;@%@dg él?u%?gl %%Itaﬁ)gol%%?gallg §c)t1v% golpﬁﬁgc o %?éto lgéést about 80% amino

acid sagginagidGyywsh the chirespondog r@il‘Ie\ﬁequesc_teaIOhfpentsl@I ca fraginent thereof. Such
VarlanB (?Ao}{fa %11 1g§aﬂc9 %l g‘agﬁldw\%eﬂ’&.{l X&Qﬁ)ﬁﬂoge anhiflo id llésﬁ\ﬁets Pfer&ﬁded or
eco i nant cel'l Ince at |east one conponent
deletey @l thpBptridde Cstemainusrod hegnlypepdideréhdinguly | a \m@nt el heve gelpast about 80%
. b 0
amino %lg 'Bézlrﬂgﬂgg %dentﬁ?,vxﬁ\éﬁgléz%st %b?])g 93) lfl 1?(2 gc%ﬁlﬁ) %&E{Béngee 1d¥:\flt Agr opgt least about 95%
or morp @Inyp@pltd!sd@eﬂw mawwthﬁb@mgvasebmqmb@@lmpm@p @rdtagment thereof.
p‘ﬁlé’ n@ﬁ?t‘\laﬂ%n h@s\ﬂs&ghe%l%le?%&) 2)?(95}1 v ? ﬁr@e&gb&ﬁlegem and/or which
sequence 1 dentity wt e correspondi ng native
includesenpe enwere pwinppeidnudaionpin thamatemeotenhequende. Otiertrlly, the one or more
amino \ééIEl hﬂ%‘nﬁns 1H&1h&é‘iﬁgnoaag{d dshﬁkzlglﬁlgg(gys \ga?ﬂg%{tggagleb%§us%%‘?ﬁ@ fve dntlon can be
preparat bytsheriy ofimdthods vBlitkapwi mube of. Inhertqmohytpjépmn@@f the invention, the
' I var .
VEGF%}?IO@Q& tn t%ﬂ nsqéhoud"é1 81(; fZlQIEn é\fhttoh tcg]rﬂlyr%re@{aeg(l eas‘{ 92 glﬁst 16%%) acid sequence
variantg gmky paenatpd Hg quﬂmees inthent &1 \]EG_B PNt or SR BYOuSugbwrients include,
for exeﬂig)lee déIEﬁo‘lIQ fr?ﬁ 1‘356 ?Ogly HES s Pﬁjs%ﬂftlbﬂyof sHﬂest ﬁm?,ﬁl% b¥$ho acid sequence of
quence polypepti or fragnment thereo e term
VEGF'oy YEGERt "Angsombaatiohef éiletionghsertong and aulpriotien maykermagato arrive at the
final c@n%trg&‘ %Wll!l?[ﬁg d&ﬁ&?&cﬂw@n d[(hg u‘Mﬁ ﬁﬂhét%h HgﬁédGQH ﬁle(ﬁNﬂQﬁc%dmg the
amno acid nutations in the native proteln sequence.
varianQpesi @fﬁ@lak:g/the stgpensa eutof renrdlms frami mwsl paeferdblnytihnotgregte complementary
regloné g JeR p%@u&ﬁseé‘o% ﬂg%ﬁﬁ?& Lthfé%u'réb”ﬁﬁs 44¥&71 ants thereof
use'in the invention can be prépared by a variety
oVamsmpdsnaIIE lite prapens by sitetdiesctad mutapenegiepfimigotides in the DNA
t I
encodlﬁ%ngﬁ% qatﬂ%ggcﬁelﬁﬁr ﬁﬂageﬁébl\f%ﬁédggﬁpersl Iggrg%ﬁ%r eC%d% rﬁ? thdl Bé:% B variant,
and thereafiei eroreagngithe Bdein cesompbimprigelscudtare. be prepar ed by
mutations in the, e.g., VEGE DNA or VEGFR DNA. Such
vari ants include, for exanpl d, deletions from
insertions into or substitutions of residues within
the am no acid sequence of VEG- or VEGFR Any
conbl nat [ on of deI et ion, inserti on, and subst ) t ut | on

o . o o o, M Y L e
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regions that could produce secondary nRNA structure.
EP 75, 444A. Variants optionally are prepared by
W@ paogAth3sect ed nut agenesi s of nucl eotides in tPET/DB07/064950
[

W?hﬂg :tﬂc%%léé {%? 1@?1113 %% R uca.@ﬁ%écgﬁﬁ,%gﬁré% 8§ PJ gpq%(c}etermmed the mutation
per se vmd ingirtte preaip@rmihet. daf cwmpexproeslmzn thetphtordiviicej aff a mutation at a given site,
randoth ﬁlﬁ%g‘g{eﬁgﬂltay Bs?cl:(Jndﬁ:clt‘edtaWhg aa\(%lel %g’doh Iaﬁre la&fl Ig%({ He expressed variants screened
for thepnpemeltcemmnmtem of titserecrlmqﬂatty oTﬁC]meques éor ma&ug nldistltbeon mutations at
predet%[él?r%gtrsﬁ% n%cgﬁ%fhagﬁém %&Hpée&uen!.:e arQR/%llle gﬁ@f gell}ﬁ as f(g example, site-specific
mutagmﬁiaglen@satien nﬁwe b@‘lants dehgubeidlemn ¢ah e achiayed bw@@mﬁlﬂﬂay techniques,
such of AL ALY BN 1RXAILERARM, YRS haatisy scr eened Tor fhe

nel . ¢ i nat1on o desired actl vity. Techni ques
f _éiftelmu{m m@omb@ﬂqcmx thomutatet] atqtemms:g@n npy edenered amdglaced in an

i
spprorZ e Berb o AP, KA ARG R A B Wy be
employRddprraas fommtiof Oﬁdmetpmapmmw descri bed herein can be

V.

AR B O RBRSSh A TS U iy 110 1
residussueritionellyllgné of ksssaidggtiendly aterventraybest ed protei n regi on

”R}ém% c{desg@%/?ﬁ(ge ﬁé%i?lloﬂé ACHG eh'iln@ %&’/HP&%&@%&%‘F Qs §Fom one

ro ern pr genera an expressi on vector of
residu¢ ﬂo@otyymldcstﬁtessmawllb enreﬂmmt@yle@ﬂf orwvdlrangfaeqnence orertdns afisingle or
S u

multlpﬁgaﬁ{él? A rcf;J}Ies?%Jr%Q eltn aﬁﬁ%&eﬂge olﬁs:éh%nsq@% g{g?rg%r%?ﬂﬁﬁﬂ tﬂ@ﬁatlve proptein
sequer@p)tmaynaigleygelferalla fib@n abewti [dod8 reslpesi emiahdlly 11to SoorSptenally 1to 3. An
examph ST ’terﬁﬂl% 1‘i1¥e9t'1091%<!h¥de95 ﬁsﬁ)g kL %ﬁlgjx%lfl §equég%,%e@1&1 }g:terologous or

sequence I nsertions I nclude antno- and/’or
homolegaup oy hasereti tndlie N-tesnisnstodicilitato theosrectiog diodurecantpinant hosts.

pg]h? H&Bﬁ {/eﬁlﬁlﬁts Qlfe tl?()%g ﬁﬂh{lé}l At Yeaé{ra)'hee é&lffhl) %1& gﬁ dﬁ@ﬁttﬂe Ve rotein has

well as intrasequence insertions of single or nu prl’
been rapdvadaic differendirgdidus ins¢ried niadepjarendish sube@tntum mgy Op mede in accordance
with tﬂoE‘eSs%&h ﬂﬁﬁabl’g' 1t W’ ?mfab EulhRble @p@s“e ‘El%a%&l ua%{h% 6 ddlBYbed herein.

ange genera roma out to res
oemncmaaidls ynay be 9r06ped@r:coocpng toryihilayitids ip dle$>r0pﬁwee&fahqaﬂ sadegghains (in A.

L. Lehﬁm &Gﬁ‘é‘&lherbzg@ﬁ&%oﬁd‘ed I'}bg]' Ogos\x%nﬁ%ﬁbl%ﬂ 1IN %rﬁ'(‘ﬁ)%))

uence et é us or o ous
(1) nOlhmi@r 4BI(A), Mab(\DhleeuNiL, ékﬁi)rﬂlg (R)oPHed E), ITm(éN.’)eMte‘n(é/I)
n t dgi.t riants
) i T [y ST e P2
3) aClthheA&pe(Di)\féuﬁi)otel n has been renoved and a different
in its place. Such substitutions may
(4)bas%@ika¢§<§ Aﬁ%g)::%%? ance with those shown in Table 1.
Vakterartslyceaturallysocagngpresidess unp &t divaled anmd groupadpitd oagommon side-
Chalnfggl% ribed herein. Amno acids may be grouped according
simlarities in the properties of their side chains
( {In hydrophobicelNericngjag, Mdt, AlBI\GdRerilkt ry, second ed., pp.

7 ) [ k (1975)): (1
n?%%&ﬁaﬁ?ﬁ“’&?@”?&&if%?“zwbﬁL ((L), VA (1 §,)Pro (P),
PtPe agigiy: Asprglut W, Met (M (2) uncharged polar: Gy

T O, T , As , 4a
(B e A D) G L) () basi e Lys (K
Afy) rﬁ(Sﬂ)leS thﬁtsr(ﬂ%l):nqéxlctlfen pvagiaieh: yly.dae:ural |y occurring

rgﬁ' qﬂnge pfii vided into groups based on common
Si a|n érties: (1) hydrophobic: Norleucine,
Met, Ala, Val, Leu, He; (2) neutral hydrophilic: Cys,

Ser, Thr, Asn, An; (3) acidic: Asp, Gu; (4) basic:
H's, Lys, Arg;

12
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(5) residues that influence chain orientation: Qy,
Pro; (6) aromatic: Trp, Tyr, Phe.Table 1 "Naturally
W@ewantadng ami no acid residues” (i.e. am no acPdI/US2007/064950
resi dues encoded by the ge@§§| code) maybe sel ect ed
fromthe group consisting O al anine (Ala); arginine
Orfgiial asparjagi ne (Asn) Exaspanti ¢ acid (Agp); BEyRkedne
sidie gl ut am ne (A n) SuBitithigrisc aci d (G U) ; SHbyitutiéns

[ BY ) ni stijoianec;Hles); 1sol eucine (He): llauci ne
leu Lysine (1vs)‘ methiaonine (Met) - phenyl al ani ne

Pﬁ@@@ prol|ﬁé5(ﬁﬁo%m»ser|ne (Ser) threorﬂde (Thr);
pran LS \lyl), and—vatt tvar)j . R~
'nonmr‘?atur al|l Glﬁé}g%lﬁsp rYg ar% no aci d residy Gﬁnrefers to
aAse@)due, cKh@nhmhan those naturally OCCLKﬂﬁng am no
acid residues listed above which is able
c6valCent | y tﬁﬁﬁﬁédjacent ani no aci d reS|dLé§(s) in a
e YREPt T Ue QTR &y, EXanptes of nonm=maturat{iy occurTiny
am no acid residues include, e.qg., norleudine,
DG i ne, nowspablinne, honoserine and ot her| Aapi no acid

pona | . S
ally (At h. Er%?’n 202: 301- 336 (1991) & US|Pdtent

F pﬁgi cation %%H'd}lﬁawé AUUJULUWW

Bri efl'y, these proce i nvol ve activatilng” a
$Uppy essor tIRl&l@;WltMetaArapiﬁ'h@atot:lewlﬂey occur|fiemg am no

bv—inVvitroorin-Vvihve

acid residue followed

{Fehderipti gmosrgeine: deidiakMSiA B Phene RNA. [d8e, e. g. |

j§6 &oent l\%QﬂhlIggggpum|cat|ons 20030108885 and
§b882575 ren et al. Science 244:182((1989): and,

_Nknﬁm)et aII@u§mpﬂ& The effect of the sulbstitution,

al ot r\n necarti nn V] Q\IQI uatod raadi v hyv one
fqu¢% in tﬂ@9;FF YﬁBIWgKFb§¥|ne screeni ng é%sgys] For
EXRIP| €, a phage drspray-serected VEG- varigght nay be
expressed in reconbinant cell culture, and.
oﬁmKShally, ﬁmrified frontthe cel l cuItureThﬂhe VEGF

Ilu‘y | v Ay oV Al blut Cd f \JI KDR \JI 1 t I
lghég§or bird}ﬁéeﬁfflnlty and ot her blolocs%%l
AGE) (WYL T €S, |gYEPhds Lhose known 1n the ari 1gf
isclosed in fhe application. The binding|pfoperties
)Fwaﬁﬁivitie§hm?h9HéWébtl Iysate or purlfléﬁeVEGF

\ all daonr: ~ oo o oy
t vall I II a oun LO.UI C oUl III Ilu aooay
18? @bde5|rc EF Bristic. For exanplz‘ a change
a‘# Onl:glllCI har At Ay of 1 hn \ /= Ant Pa¥a

1 [aaaal
1 II L II\, I IIIIUI Ul UUI \v ey CITUAT AU U U1 Ul CIre VIL_\J Vul | CATTL Ao

conpared to native VEGF, such as affinity for a given
afNitﬁ@Hi}}/occﬁiﬁMg baind asid raliue” (iuehina acib &rsgl&wmw&_a@by the genetic code)

a conpetiti 1) i mmunoas whi ¢ch ca )
may by R e B RSt o) Gl T B OE! s ting (SD): aspartc
acid (Asb)% c?d’tdme (Che; sleapaetGing gheasiphad (Glupdiyoge abil); histigin®fHis);

isoleuite 1 oAb s B R Ve iy (0 Qbep i grro): srine

(Ser); thtdohine (Thiry) trtqh&phEK anp); esosel (Dy); ahdl Vﬂﬁhe (earpodi Imﬁﬁhtum‘lly occurring
vent of i nvention
amino PGB BT 1S T ] R e P TS Ty ied
above,Gefikelds htilé 4 coealdniigl bind amhmpdmny had te@tﬂuc@(fs) inhiﬁpolgz@@tlde chain. Examples
Ln one e t he inventian,

of non{}%ﬁl?aglﬁtogcug?ngtaﬁjénq zﬁ%ﬁﬁhgﬁ 11\<Mu % €24 dPlikiuSt’i‘&l qrtg}thglre norvahne homoserine
and otladr b@moatid veldyie hﬂhdiga& sacigtingt datrikeelid Elphal dt hiehain Eﬁkym 202:301-

an be deter ned b rt S
336 (1400 SE X B pB s b s o IO D GRS 5" B hese
procedafee ivbive adfitime\sanp @t & tRNSChitsatn el ocduithgMiE@ko acid residue
v |ants described in Ke et al
followey g4 a5 gUEVY THeEPUSP ‘HF@dmddﬁtﬂﬁﬁﬁgtédefdtqh%%“?ﬁamﬂwmwn
the invention. "Percent (% am no acid sequence
identity" herein is defined Bs the percent age of am no
acid residues in a candi date sequence that are
identical with the amino acid residues in a selected
sequence, after allgnlng the 'sequences and |ntrodu0|ng

e e T e
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Al'ignment for purposes of determ ning percent am no
aci d sequence identity can be achieved in various ways
wao bar/13e4 Wit hin the skill in the art, for i NSPENU82007/064950

public%%k%%)’ﬁgﬁggéﬁ %\d %gﬁo@%%ﬁf@@g%ﬁ&z fg 8 (w§$§£)llman ctal,

supra.sof t war e. Those skilled in the art can det erm ne
a I or I . .
TR OB . AR RO MR DAL b o i o
art usig riogfmeserccrongssayh ef o ukdmpllee Aghdze displahrecletgudi{diewipalinmy be
expresge(aqp?e &gblnf ?Eellpclﬂl[tﬁ)rg {6951%'119 (Pélhﬁ%ﬂ the%%l?gﬂhﬂf% af‘(l}% qlEGF variant
quence ar e tal ne escrib
may tlig@b@wablyte@ ngr [Kg)R h@ lsbq:g@mrén@mgpﬁﬁmtg and ijsmbtql(@lcal activities, such as
v BEOISPRL B} o T R0, SOENUGEFRTREY | 300 rvec
lysate bteemﬁf:d VEGF wpridnt ¢cpode sqjmadr@msaﬁabdﬂscrenninm@sw {8 a desirable
characgga}{:r 'ngé glqgfel é:(gl’aﬁ%/\g nrgfngﬁlol i cha?a(gél'—3 8f th%ﬁﬁg Vﬁﬁanl[ B compared
reglstere eglstralon
to natifXVBAD,B86h, as affvhity @rp@b{ep ght}boéyg mabfab Hesirplle.oBugh a change may be measured
oy E . .
o IR S kRO A PR S S i
art. Tlgpespedtiva gecsly@"tberrnmgeaf@nty ofiihy M%F \gNR nvig bO Beterafihed by ELISA, RIA,
and/ orﬁgx%glg%gsai OR %\rn iR % aﬂ%ﬁ&iﬁ%&%{ea ffHnGEr 1%%%@(¥m%ggb%\l'q£‘o%e
rograma 0 not vary or purposes ereln, e Y
embodamrm of the indergieq i devardetn of thy ingéntian giilv dsp adribitectasty dn KIRA assays

reﬂectigfg gﬁlzlﬁ 8% @h{y \N?] 1nWI% egy os%ln %rﬁ%rg(?flttheaﬁ(ﬁk\f&:@%ﬁ{nalg gréfa%gb%giment of the
1nventgn V‘éEQFamm@ts attihels gnerqu@n @ell Addithpaallyha glt@”natnlg]mpmdug@@dg_thelial cell
prolifegagig{l ﬁ)lé}ﬁc @aﬁm-: @é%erﬁl(fﬂeg b§ étﬁi&fs] tsﬁc%))és bR H Proﬁfegmon assay).

al a given am no’ aci sequence
In addigign fogh¢ spasific YOO Ftviananss dideséd tedin, dhre VEOF Whlente descml@dnm@eyt ctal. J.

Jycal
st QYRR L SIRGALA SERLUERAES: S 0B GRLRT, | |
t Meerceptr (g rairogicidlsapamsndentty” Acreindh dafinerind theinsroentygei of amino acid
remdu{) I?l?a I:egﬁiﬁlttteg c tﬁ&t ar@ Meffea tl‘fl hE gﬁi glég ? résﬂlugs in Iatsel}éftéd sequence,
preci at t hat ere t I]h am no
after ah@mgeth@@qmnp@ apdintreduealg gaps. tf hnecels@ryg torachifveathd meximgingercent
% £ |
o TS S LU AT 00,8610 ARSI Lk, Syt e
Align@nt fpr Aurpfrsheomietenmhm@eﬂcem ewino@eid'serydedc adantiy cambe @elewjed in various
[ [
v LR Q0 ERELA L0l 0 955632k ARLDNL 0t LA e s
BLAST BlcAYIoh Aléﬁbﬁ; as¥ihoi or é(bg$1\ng9NA§FABD sodivaest iThedeyskidled in the art can
detem%%ﬁ?x%?@a@e ﬁﬁ%ﬁﬁ%@%&e%gﬁ% Eﬁglgltglggﬁdmg ghsr aﬁ%&@gﬁ\ég%ﬁzto achieve
maximapdighaeiit eger dorfpblamgth of Bk eeaicnags beirarlogpericd  Fdvatirpeses herein, however,
LAY i STy b 8y SH01 63, ey ! D
compagiecnj opinpytefrograny BEIEN g The ALERHE expiusn conppeisqreqomputer program was
. ' | h
ors QRN i) BB BAELA AL AL e 0R gt
Washipgiprmip! Cag!@ﬁﬁ%wherp 8 igegistorsd under Ukﬁe Cepismgéklfxegmtramdmé\f 0. TXU510087, and
. [ I a
is publg#gé\%lﬁ%)geﬁtjhréﬁ% @erﬁgte?hﬁ %ﬁglﬁgh g&r?ﬂ%%&gq @h‘f 5 "Fﬁ]s ALIGN-2 program
shouldjbr gpmpiéed fornge on & UNGX opdrating exbtany ¢.ga d\gE@IiRN Ia@\zi‘hﬁ@t All sequence
[ to a VEGFR
compaﬁs& éyaraﬂ'le{:eks elre &96’{‘/{11%%:%1@\% é_gg%%‘hé (L:I?fl’atb)elgit/ gg ‘ants. Pl GF,
VE@&"JHB)OSWE_@IEmOhe BremiVEGHDscapehdt oy ofzrgivringasnagicid saguence A to,
with, (Jr B ai%%%é %O%{ é?ﬁhé;%gd &g{lengcgiﬁ I(\s]i(ﬁ{:h éah'&hérﬁ&iw%@ be ?hlgsed aé/ggﬁ% amino acid
ant i bodi es, etc. An VEGFR antagonist refers to a
nol ecul e capabl e of neutralizing, blocking,
i nhi biting, abrogating, r eduld ng or interfering with
VEGFR activities, e.g., cell proliferation or growh,
m gration, adhesion or netabolic, including its
b| nd| ng to |i gand e.g., VEGF, VEGF selective
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VEG-- B, VEGF-C, and VEGF-D. VEGFR ant agoni sts incl ude,
e.g., anti- VEGFR anti bodi es and anti gen- bi ndi ng
WO p@ghests t hereof, receptor nol ecul es and der PUBUB2065064950
sequen:é?léctﬂalt ﬁ%‘:ﬁr}% é:g'r?%?sg% ée ge@l.]? nﬁ/&%lgm%( Iéztgﬁ % Ql%r ?%}{U@\?E@Et oq lgeﬁlgst a given
amino a¢itl bdgoctice 8) arvdlcMESHER faltvesgoni sts such as smal |
' s of the receptor. O her VEGFR
gﬁ@g‘%‘lﬁ%fg&{é&%ﬂr ncl ude antagoni st variants of VEGFR,
awhérs nis the mpinbar 9f ggm@ ec1g residysGERed &i 1§2NA§al nfRhes by the sequence

: t
O REN B S48y YD 5L s o

amino g¢id raaiiestodi diswilllbavprreditdsi that cwhelreebhje@ﬂt dfermam deid sequepde A is not

equal tgﬁg\:}%fg%r%l 4R s%r(&p%’] SBD %I VE @ %lép ﬁ%%glg[[‘};% ?(Ileg{ité/ :(])?gi OB will not equal

the % aminp bod yequénat ldgntnﬂgle tv A/EGFR Wi t h suf ficient affinity
Ia'ri:gee %1?1? g‘{ﬁéd‘l ts'yor ”ln%dﬁ%éoé': g‘us%‘f? % B tﬁge deltc%gseehmhlbmon reduction,
ameliogagian, b@crméct ealsanaemm Pl B IR g@gémctlorn c¥paesgietiiantvigne alternatively a
' ases or conditions wherein VEGFR
pheno@@% a%\E/Jct% _\r}édﬁgth%%‘fﬁl%%g General ly, an anti- VEGFR
aihhd tbmd YWEETFR madulatbi” yr ABEGHR lmdml@imgtageﬁ MEMERFR modulating
compoglq 1%#(? g Ienr?isgglﬁ% {n g{ ({Qﬁ a 1!eb g%an 6%2&91:)( IQSS[?IH or that can inhibit, e.g.,
an antz(gom@tl (odinkbitdry te abtenigtofia MEGFRtoa@s eipmassieh. ofwlterm agomst is used to refer

to an agghtt !t}gplgd %)abllfn‘ﬁptlto%é%llﬁ %Fug%%tﬂagged\/dﬁéFR l(fgz!.l-:ptt(')rv q‘%@ i ¢ agfomst is defined

peci ficantli I speci
in the eamtekbadheed)logicah dblarita WesahR fepagcn‘e it @rtem@@bbxéingw ofgbe invention, a
VEGF uﬂﬁ)ﬂ fodes® Bﬁg 1331{& lutnngd tg %091 SQQ' qult?gédanlt,taXi'gand that
ess 1 ndicated otherw se, e expr essi o

binds to m)/f HGRRarkcesptor,zergt ,I\Biﬁfy 'VEG SQISGIG’ ctvhmiantrg RIGUTt VEﬁrFSB, VEGF-C, and VEGF-
D. Adﬁﬁ?&% %I oﬁlgtts Ioptlﬂe gng%rgf%g %cﬁldggut%&'tﬂo?,ﬁﬂ}{e tlg I"Ié[)%’/ E@ﬂ{ (l;!}[aﬁg with agonist
e antl gen ing sit ent
acthltIaﬁ{EGf@d%gonlst anyiyidecal diey engi neered to have the three or
gg;%ﬁ/\}ﬁgﬁgze%ﬁa %Igéet '?%%ég/l% a?ﬁq{ﬂ%%ﬂé;%? dbé ﬁ%ﬂtfdl\?}in%yblg:ﬂl:ng Snhibiting,
abrogafcmggmgmg or m@rfgnngg@tho‘ﬁlEG}F]ﬁacpqueqs Gz, ofll mllﬁemlgtcor growth, migration,

I L, e
L
VEGFtR BGTAC .zl VG -D.EXBRBR astagsisterindlistocsy.{ maigWBHFR antibodies and
antlger? 91%8} ?? ﬁ%%gggltsq}f %(J\;f ?rﬁ%%@i%f&_lﬁgs\}inﬁ 'dEﬂ\%Qﬁr_i %od#%?nrﬁi Ssgbét%ﬁ&ly)eto VEGFR
thercby auStsbhne Ty bigguntoonh ipbreiighres ot Y FGGENbOeAA Y HGHE antagonists
such a%%mnégllqﬁ(ﬁe ?’elsifl f)l se (l)’fﬁ:}Zé ]?&gﬁ)ﬁ‘e a(t%‘%h%{:@E%% %%OHH% %F—I Jcnlge Mgomst
variantd o HEER, a(nils;e)lsetrh‘eledﬁéﬁs (65 AGRGPR -SVBVAR RNVHhiger QB ribozymes against

O r
VEGF Q)?gé f‘}f I’?US u J%ﬁ'ﬁlﬁ IBEFJI erﬁé’ %ﬁt@édgxﬁ) VEE&FE EV forﬁ%s &1@ %ntlbodles that inhibit
or redugg thie mgtlwth@f VEGERdbyVHdd@ rim ﬁ@cuﬁfz sgbsajupge o weien of VEGFR

ant | YA t

3E&é’ tgg‘xg 4{}1& é}Eszg{nlg;g V\hl C cons {shtyl@ugq‘s% V%bF%\XN% slef%lent affinity
and spgquﬁ'lqit)/ ﬂrs@tt%@@b@lﬁem@gﬁ tbenlg;wen(ﬂvm,nl]le) anﬁ( BBGFR alfltrb@gyr@fﬁhq;mventlon can

F

be use agjdkﬂll%la gé(i‘?l it p%ehb%&ntiﬁ?ﬂgﬁ&m%%thhc@s@%le% glgc%?@g(?% r\]Vhereln VEGFR
activity ISXI)VOmed}gG@le@hlw an agit VIBIR amtibb dicwillasuglley ngt bird tng’ﬂ@r VEGFR
homol #g%n Fv; scFv) (Bird et al., Science 242:423-426

% and Huston et al ., PNAS (USA) 85:5879-5883

( I@fg@)n) Yan(ikgdy" ivadslon thedroadgst sensamed ietudgremorioiianil mpfibodies (including
full le o}%ﬁz%t%cg Sdl(ﬁfarﬂxtlﬁoc{]e%ﬂﬁ}flg‘c}lglgdrl Iglgﬁ)?ﬁée%gl#g[}vgfg{éﬁnatlgfb%d%@s_%rﬁuelnspemﬁc

sanme pol ypepti de chal n (see, e.g., EP 404,097; WD 93/1

1161; and Hollinger et al., Proc. Natl. Acad. ScL USA,

90: 6444-6448 (1993)); (xi) "5 near anti bodi es"

conprising a pair of tandem Fd segnments

(VH-CH -VHCH ) which, together with conplenmentary

I | ght cha| n poI ypept| des form a pal r of antl gen.
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The term "nonocl onal anti body” as used herein refers
to an anti body obtained froma popul ati on of

waeemstigssd al | y honogeneous anti bodies, i.e., _tP@r/U82007/064950
o 1 L 5, SR A AR 90,258 i

desircdbivlagicdnetivitiat may be present in minor anounts.

g/lglﬂlggs 19(393!tedad?ﬁelr\pggltk§l n@{ %102' %lt%al%ﬁ%ﬁ{#lﬁqg’; irsr%rgééi?lgfio%hout this
specificaion tadnote on poibydy @nwrisiag thrdsad yopr ap gandtindogssitesh dhe multivalent

. Di t

antlboaay)é 13 :t)&%laiby er%&%%rggt&) hg{u{ tfg? E%?% é)rr] tﬁg&é J?lﬁ?én%?naqr;gr GEd £ %ﬁ is generally not a
native pymeck tgMbr gatanblody. i s directed against a single

d

o A0 L O 5 S RO o
antigembpindlibpslte of pheamtget petibbilycaiddhusrestihing thefbitityete ebmdlaetlgenh Examples of
antlboﬁgjﬁl%leg{s] %Lco%aﬁ%és?@@ e }I)TB% p%ﬁﬁl%lﬁﬁi 1nﬁfl]18 29{6%9 & %ﬁ\%ﬁ Iillavmg VL, CL,

i nventi oma net
VH anﬂ C&thonhems;r(uhéd%y frikgrhdng rwheqh iah Fab ﬂ*@m@ntdlazlﬁﬁ oukQF more cysteine

remdué(sgagtgl?bételgl{lr’ng%}( gg%lgg?éeéﬁlt %ﬁ)qﬁgﬁ%g@%ﬁy %W gh%(tng domains; (iv)

the Fd" fragnool lomiak Vahnid§ddl desteinyayd elegomoe qysgllnateelduefs rabtire C-terminus of the

CH1 dg@gﬁgﬁvg@% HI? ﬁrg%‘énlt E r%J tﬁe‘f’V t ?ﬁ({]'gll-{léigl%aﬁlg gi%%llr@;geza?xg é) § an antibody; (vi) the
dAb fragre@1 {Waord ot Neruet34al 544-536 (1989)) whichconsBR 2f B dg@Rin; (vii) isolated

1) . fOF T i, i
con 980 K PR PR TOABEL I OO S5 BE SN v
disulplpdg bridgmatghe hihgs rhgav Whmﬂlmham aghbody malagulies (cigdangle clin Fv; scFv)
(Bird thV'alt %Bz%ce*i%'%ao%;ﬁ?ész SQHLESPANH Ay SRPRCASo! 15883 (1988)): (x)

esderive ma particular species
dlabowsi; onigi g atigea biydingistes) cmpaining bbekyy chaisrioble émb@h 8¥Hd) connected to

a 1ight‘gir?ah.|}11§arfa £ (LRIRIPORN ﬂ%fsaﬁlé‘ﬁcgf?ﬂégﬁ&(cﬂm d%”ﬁ# &l W\XIB o311161;

ogous tO correspo se ue ces n anti Odl
and Heflingove dl. £ fompariofdndr Sca B Y64 -68E @ PLH M 6xix Bingen otiiterics
I ; .
comr B B0 GARTE B0 A0 0 OO By o
chain filyplptgics drmeacraingf talyig(smbisdmem (Zepata o, 28 FBo18i6 Erg.dtP):1057 1062

r oc. Natl. Acad. ScL USA
(@9$W%mqg§m%§g@ zggﬁ? "Humani zed" forns of non-human
( €hgterm i’mmonleyal anfibothd dis eseddersinohfervge incangihedybtiined fomatpopulation
e
of subsﬁﬁn#ﬁr%l??’oﬁ&ng}g%em anﬁg(gﬂe?ﬁge rtrlgegltrldﬁég?al faﬁt C &gﬁ{br@ggﬁﬂg the population are
identicalnaxicdpd tir psss tpfcenahaii v c¢ummerrogheshye) thahlgax eguéspit@mminor amounts.
[ I -
om0 A OSSO B RO KL, o,
contragj tmmbmlqnak angibddy pr@gnabws dfat Efpwdh% ihelndeliSpent iaatho(idodiencted against
dlfferemekMﬁx Pﬁ%e@ﬁe@g@}eﬁg&}% Sa’nteﬂg&i?ki)éc&l{egtred Q%Emﬁé%le deteémmant on
the antmpa@het Iyodlﬁfn "momsldnalé isaet ede cﬁrrsarn@im rretqumg ipodugtieR)pf the antibody by
any paﬁféﬁfagllﬂgtﬁo@ fFJr Q}&nﬁ%@ n&om&gl%n‘?pbﬁn%f {ﬁseﬁ ﬁpicg&gglcprlth the
correspondi ng non-hurman resi dues
inventien ranbg eﬂdmthbh»@ﬂé@nmyth@@fnmdewlbpélsy Koldg et #iaf\’aatree256 495 (1975),
t C t t n "
or may M YD el bl DAGCDRH AResB V4, Bl B 4418oR2Y The "monocionsi
antibodied"inng abnbe boldipd fremfpbrgrantledy libragestsingithe tedhaiqhesrdaseripedin
c1acks%£‘H a*i’o)%’ u3lsh. 65{{5&@ (t1§9<%) 3%%11@% .3 Wor il Bh.Rt sb?ﬁ% ), for
one, ty Ica , variable’ donalns In I
examplygr subst antially aI | of the hypervariable | oops
C " * s
T4 EIREERA RS o O fhcHBALMTRE, CATRAE IS T ek  porion
of the hagrmawndi antigkichiio ufdnticd eath enbanolddees tegnmespoeithganquichesd yn antibodies
optionally will also conprise at least a portion of an
i mmunogl obul i n const ant regi%h (Fc), typically that of
a human i munogl obulin. For further details, see Jones
et al., Nature 321:522-525 (1986); Ri echmann et al.,
Nat ur e 332 323 329 ( 1988) and Pr est a, Cur r. Op.
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anti bodi es as di sclosed herein. This definition of a
human anti body specifically excludes a humani zed
WwW@irhedg4 conpri si ng non- human anti gen- bi ndi ngPCT/US2007/064950

derive@ g?#g&gﬁ%%%ﬁ%ﬁgg%ﬁ%?q? ﬁ%?ﬂgﬁ%ﬁ?ﬁ%ﬂg S%gseolr' §ﬁb‘3gss, while the
remainderod @he@ﬁn(s) i Ideniaaimaith erftomobgyusite .ccge:lspmlﬂmg s§quengesin antibodies

. r .
B T
such aftzpo@iQQ s lbag s1BG6IxhibBHlwatesiradtbicAdgicaPpdaiBity (USA)Patent No. 4,816,567; and

. 95° 6154 - 98) ) Wnter, J. Ml.
Mo S0l Yl s AR A, T o
2 229rg8ize("1001Ls) of notHwream (a8t invouk) estitedivs ark sbinigec aeidedigythat contain
minimhl%%(ﬁrllgﬁéécdeﬁ‘ged% o HIEA & rlmcl) o%iokﬂlirl. qi§¥ e oSt Ft?iﬂﬁr%ﬁﬁ&?antibodies
ani S, e.g., mce In wnhlch™the endogenou
are huinpmigmogbglbluling (rearies ahtibedy)bewhicp aastdiel fom ohypeoambis regiyn of the
recipie}ngﬁg %@M@éd%g’res\%\]ﬁl?gﬁ&g l@g‘lk{g@?\%%ablg g::%ﬁ 0@95 Mﬁneg&?@g ?(Eolnglnantibody)

erve res es that see
such apmpwsa.srat, rebbil pr noekyerntpsimaierheling tha gesired eperidiaity, affgéyrend capacity. In

s FEBERCl P8 0| PR SRS NI N AR O 85
corresls),nﬁing p%@m@,rmeg ﬂﬁh@ﬁ@%pmjzes ,3.1;6;3)@(’11'4.@15?.}/ @p@@'&q 1©gidyes that are
o 3 1 AR5, BGOSR 38 8
refine aitib?dmmmn% gn g:@‘@ea..l, t%lgm(am'ggﬂgrritibwarwill somprisslaghgragtially all of at
B L
corres[Rind tetb bl o gyn-ivmang@dauideddelin arndoitye sepstantihlliial 2&1!11,6 FRs are those of a
LRk lolﬁﬁ}{ seqih%nﬂlle’ hu}réﬁlgéf e%%b&d&%%ggnallfugl?il%g%o%l?ﬁgym least a

human ilimu
y may be prepared via 1nmort ation

t he hutran ant
portiorpét ah inamnndgldby pérostyntesgipr (Gdutypisg hathatafie hipodyimdiunegiotadin. For
further 2RAIDSLe Bn Ly gelv.an 3291%!32-_%%5@@8@- RYLORDQG YL £ VIRV 332:323-329

i vi dual of may

ber ecdover e roman in ave been
(1988); e Pnéstae QuirnOpiStrig) Biols@g93-89(19920ol e et al .,

n . b i i . ;

R0y 5 350 A AT B By vt
an antippdy. [BGLUOE! HyEGBMAN awiet hughPamaNiousite, aMS0f BF Behridves foemaking human
antibo&ig S Id%@l'o?e;()i hrm%f e rT%ist(fgﬁlgiB%} (gfaaanttnntag Qﬁtibg&; {;)@éiﬁcamg LLd QRS fﬁ]imanized

the vari abl e donal ns | er extensivel In sequence
antibodyhaynyrising ndyolttines aatgindirdinggesdiuen Huneanbinildidiey carte produced using
various RElidub llq{o%n% th€ Qﬁ.hln%é 'éfnﬁwuﬁg t,qﬂé fuﬁg’aq)én iRy fstsBlected from a phage

particul ar anti gen. wever, the vari abi It§ I'sS not
libraryewhat thadihega libisary exbreskas dughouttibodies (\auilzibletal ddrteie dgotesfinology

: [ : i . [ ! -
20 R St 2y PCEDLE 0 X 50\ SEBTEDI Sy .. v
Biol., 281 h&9 he Matks etvdi A WalrFiab|282:83In@PHS). Himenpoptwdies ghnlajso be made

. f [ f ' ' re.
o i SALAEAFh POSILO05, Roo L O OIRAS 81 By LD Sndogmons
immuneglopuln dvaepvaredn partdly oo hemeicls aphtiaitadp Upsectfabenge.ARgian antibody
rodu 06 BEbLATELLIG, B, DELALRTAS! SPAMLHGAL L SRS on
rearrangomergsionyly, amthniibody gersrteias ddisfappioraigs graeribedffor exmple, in U.S.
Patent %%E.%’S%E%Si- 5%‘45,'2?%"5%%9,8%’% 6Dy PR %,%Fi,@i%'; 8 6b EHONR iiégiletf%lg)wing

~ each’charn are t'ogéther in cldse proXimty
scientifiRgubdindionswiM dnksteh el., iy Bacliranie B De7 1P B 61992 Forbetgtre alotNaere 368: 856-

859 (1%?,@ MorriS@D WA P68 4813 p%i)oﬁ'm'ﬁ(?&‘ OINABE Biotechnology 14: 845-51
ant’i gen- arit | bod abat et cal .,
(1996)S¥euberzee dafe Rret/aolhgy bf: SEaIMD! ogibergland Husgar trern.Sten. Immunol.

en-brnding site o I es (‘see I
: blAi er Vi ' it -
13:65 R OTH MEpREEl, e HE G b AR B pisR a b uiBhicn of uman s
lymphegytes produgipmg/a apslebdatidirected againgt alsdrgel iapfegen (suelnB ibiverdryciites negy be
antigen, but exhibit various effector functions, such
as participation of the ant?ﬁbdy i n anti body-dependent
cell -nedi ated cytotoxicity (ADCC). The term
“hypervari abl e regi on" when used herein refers to the
am no acid residues of an antibody which are

o o Y L T
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the heavy chain variabl e domai n; Kabat et al.,
Sequences of Proteins of Immnol ogical Interest, 5th
WEeo7RW3b4 ¢ Heal th Service, National | nst i t ut eRCDS2007/064950
.Bet. e,
recove@?&%&ngﬁ@%@?@ gﬁh g&@\fe ge%?&ﬁ%m@&f% rgzgzg) U%S (;;Zeédégé‘[?ﬁ,l ZB/[onoclonal
AntiboBes &Rl (dr2yr TamdpQ MIOER.(UiB) p.i7@ (1988); Boghtr eedlai/ nmyandelab £(1):86-95

d B323(H), 53-55 (H2) and 96-101 (H3) in
(1991)¢ ﬁﬂﬁ)a@m o L ) n: Chothia and Lesk .

Mbhe teiBp manablg'ee@ﬁ To B¢ Tac{ tha@Eitgin pdrFim&mém kridkégyloonins differ
extensitvglgri]n %eﬁgéngé;%g? aailrﬁ?l;a{(}%g grrl&e/ aqig {CI)S%Q &ngtgiggggﬁslg% Sdesﬁul-:cq%c%ﬁ O?EJ}E |i)ar‘ucular
antibodfefor temhrticDRpemigrn gHQ)WVtIhéle amiiabditaisindt everjy dinicibuied thrdwghout the
Vanabfétagt?l %ggfeagglg%gl%eg bgqsa%)glgeﬁl%aé‘[g&ﬁ\@{rag %g'}n?rﬁisq (t:dll,% ﬁ}&tgl‘svgrsia,b.le regions both in
the hghTh:éaue alairtée héayeclmgj ‘oirlaldi: demass. dhe imetcddghhaernpdyordipesions of variable

sk e i AT AR kDS, i v
cach corgi@ise fdun E RSJ dlargﬁgy mivntiny alrvth-sheetlchigppdsi), colng@2q by HE8 hypervaﬂable
st 1 00 o 5 DS O L SRR e R .
hypervariglezgioedin aachcthale aredheldrioBether m@@pembm}mtlyw tHEH® s gud wfih tthe

e B IE A AR 9O T3 i o
antibodipre(sei Kphut et hlaiSeguecodes affriolzod p,élmnfwa@lngzawynlvmtt &bt Rublic Health

Servicg %ﬁbl’?ﬁ In%ﬁﬂ ? 8{(12%%% gﬂ%@%s& 1(\:{/[@1 glng g% '}(‘\%)C%ll% ag g(y %1:;]5 a{r%’]ﬂbqf ‘involved

dlrectlam gliggandnSlegy éngestiedn, b eklribitomotsaitecdofmétivgs, Thah as participation
er m nal
of the Ln%'bgaaf ik g?tfb%% g en(!r[]e‘gitg d a?edq: a'\t/og}ﬁg QI?I% V\;‘li ch may be
g@hfeuem ehYpbyarplhba@gnord |Wjes tmed uher@m refprs iththa eminaatid beydlpes of an

\Y} . .
anubonEﬁ atlrE Eegf)@gl&fggﬁr ﬁ?&houg ?ﬁg ﬁ%ﬁ%&%l? e foﬁ%lsr%ﬁall? orﬂpnses amino
acid residyggis domof “camplicmauiprgy Hobulining tremuy orCRBIRT (e gbﬁuduaa%% (L1), 50-56

i INT -

213419, DATSP S A BB 0101 UL 02 0
the hegyyshain piallp SIoR@in; Kebat ot eknSapeutes poBiotdrsr/ Pro2algiceldnietes, Sth Ed.
Public %QIGPMw gﬁ‘é@aﬁ%ﬁmﬁ&eé é}{i—regﬁh 'B%@&s%g MBh(tq@:lS) e[n%'r %seolfemdues from a

an i nmmuno I'n genera npri’ses’ two const
“hypergioninblerieop” de. Chdidgondi- 12 (&md 5&52}@) dahi-#6, (Lahigh thﬂdtghbﬂainl Wariable

domau‘f Ql{ﬁpj@ 3%??11)3 ng'ﬁ gﬁjﬁ %(ll 5‘6 (ﬁy(H3é:ﬁl c}ﬁeel%la%pch%ﬁwfaﬁablygnﬁhp dh§th1a and

ant one ypep e chains o
Lesk Jr/kfgli Bivl. 194801 @Hz(l%&ﬁbal”ﬁ‘amgworé Regiraihor] "5 Reidypes gieghose variable
I xt ends
domaif FR0 oRCEBE e b Ao eiod PO MBI Y0
aﬁﬁmdlag pulthe ewingueidacquaksg wf thp gsistainpdenirOef thifrhe@pizhains, intact

antibogggo?h 553 éﬂ&i g ldﬁ%éﬂh‘tcﬁlgges + tTHN'_ﬁ%l a?ézﬁvchteﬁ aﬁse@ gf ﬁlgtgt a\ﬁdulg(ﬁles IgA,

IgD, IgFatdso Iayd:l}gé(t endivaralof geee mat rfpdiye divised mmubcrhi@sqsmbw@rﬁ.’ﬁZS) e.g.,
| i I

0 SRR TALTHAED, IR HE, V6 TEL SR, e 495 BB

domalmlbm:ometspcmdft@the e raortesses-of @momep‘ap rilled cand, haelldpt, respectively.

The suﬁumt strufturfiaRdébr%gﬁlglePﬁ}ggiggon?u ok at1 P@ %fgrent claﬁses of 1mmun§)/globuhns are

wellkﬂmsvna natlve sequence CH2 dorml n or varl ant CH2 domai n.

ﬁ %n c] éﬂns n?anubeﬂc_ﬁs@gnln%n%ﬁvert‘t%mg?s] g ! (e:ites:: (pan feasrs%%le %%?16 of two clearly
distlncatypamarhled keppd (o) es ldmbdag®), dipedivn tho gintno @md 3¢{berops afitheir constant
dOmalam no acid residue at about position 447 of an 1gG.

The CH3 region herein may be a native sequence CH3
domain or a variant CH3 domain (e.g. a CH3 domain wth
an introduced "protroberance" in one chain thereof and
a correspondi ng introduced "Bavi ty" in the other chain
thereof; see US Patent No. 5,821,333, expressly

i ncorporated herein by reference). Such variant CH3

dorral ns nay be used to make nmultispecific (e.g.
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herei n described. "H nge region” is generally defined
as stretching fromabout G u216, or about Cys226, to
wa@bwat1Bs9230 of human 1gd (Burton, Mol ec. PCT/US2007/064950
I .
: gg%%&]l P%%e%/glb elggﬁgd { c?eglg%vl ‘)hte ﬁ'_tl&ﬁgl%]l Ee%ﬂ)n%? an ﬁ%%:lgl%glggulfn%gavy chain
Whmhpmab¢QQMEmﬂbﬁpmsmlémﬁHMHéhnoy$ienme¢wé@pdueswhmmwwngane
[ b The
ok PLEERBAY IR S5, 001G I GATATEL RO S
immunoglgbdin heavyechwiamiign tvaryi thg bumaadiGheavy Iqbam foregioh }Spemlhydleﬁned to
stretch UM fanfhio &id/ ALl aﬁUu{‘%o%n{oﬁ %?&36 e poﬁﬁ&l f‘}oz'"sto to the
|'east one cystel ne resi peptide c
carboxty hgtmintseofthed cpediymp &t Famgion af amlsmomnwgi@uha gérarally thlgESeS two
' [ f bond,
o8 ) S0 L ORI I8 g
regionshajuiehvedn hyunvant ong oifbe h@g}omept@e ghalra ofiat Fesgisequence
h%ﬂ@‘%ﬁﬁﬁnaﬂ{ Q)gghﬁrﬁgll 8 Fc %gl(rnl'tgl% e(Pte%h toF a% Eg?" CQ)ﬂlal l) usually extends
possesses at | east o ector unctlon a na
from ag eqpurencid résalur eigabowt posii@nddll ae yn dnahd exd wridfiapt ebduopssition 340 The
i ncl ude. t |
CH2 d%xﬁ%%{’sﬂﬁ%% ‘rihetiléétriﬁg ?& clo%eg?ﬁélﬁe'&%ﬁal g&g&%g%%n g}{tth? R hihed
branchgé bdrqudhaatdmnscﬁyt otepos i lteWe(eAEhC@)fo CHH dgm@lm osingntact ogtive 1gG
£ r | . .
e
pairing ang help etabitiec the CHa glpmmmt Buthen, tofroi Inednei22H 65200 (188319 The CH2
domaugﬂe@h Thal 6e InatRB s @Eﬂc@%@ﬁé MG n%E Lfﬁlaqpéﬁé mafﬁpd can be
ssessed usi ng I oUS assays known e art for
eﬂ?m WEH3 dvgpag @hmamm thodityetef dfe®t®¢s @mmmakins CH2rdomain in an Fc region
(i-e. fr&rﬁ b Qﬂnﬂo %I‘R pe(si d0EN Emﬁ) ostltn)% 34PY acﬁﬂeﬁ&ﬁe ap %}f 1:9)51‘[10n 447 of an
e I nvention nmay have an al ere c region resu
I1gG). The @H3 eagwd hefeingtydre aﬂlanmsp@mncee@@ dongitharcedart @Hétdpmnm (c.g.a
CH3 dgﬁlallfl W%ﬁ %tlfohl&(ea n;?rgt‘r Iélﬂget’lily SneTHAH g{ege%f ;E d arc%mes?ﬁ;ding introduced
onpri ses an am sequence I dentical to the
cav1t3arnl the othei @a@éhﬁll@ff{ﬁ@e U’S Patantto. 68g1.613, £xpuely ingomarater derci by
ar
referenc Slrtllag\?a]p gtr%P%?drog%mts %ﬂ?@% P&g%nlgl%e\?{éﬂlg eﬁféc’h % és Elgﬂ“er%g%?antlbodles as
hﬂmnﬂywvbmhue of at |east one anmino acid nDdlflcatlon
Pr‘l%fnger 1%?10%’ is g%ﬁra\ﬂ rdleiﬂ{eh ag: SrelcREY grgmha%‘ﬁutﬂluil%a&tabaﬂ §226, to about
am n utlon conparé to a native seque%
Pro23(Fef huegi k671 Butten, Mo?ézc Hmmueztzjl 23116 b20G( 1831 k rHingaoiegipespif |0tiler IgG
isotypega%gtbre%u eg%gﬂ ttheq %lrag g)f gla(ﬁfrﬂgot‘;ﬁngg %galljn?l(i%sg%ysteme r%s1dues forming
inter-hgdvy ghainB1idboads id tl@wb@c pasittong ribheihinga regzumi heeinsieeyUirroR!iResequence
g 00y i g, TSR I BRI Y RSB s
retain ¢ lgpst ong tysteazegtsidig pert podPIptsle glran e thatida twa pelypepthle ghains of the variant
t redi . of ..
hinge 1%@1‘6% }r{%nf?ﬁlg%?@lﬁﬁdéz&)gﬁ S&gvr%h a:[?e] eog%l%ﬁ%a b’%hﬁ?%&%&dshg%h g%%;"g‘ herein is a
native smmcp hymarHangsweditn, e.gra tivé wasmcaboun [95bhisgaagnee or
ﬁncgﬁﬂfaﬂt?cte glglg %)?Qg%(sltegg?ttleymtne bgﬁk&%‘agtgbge g%r a natlve sequence Fc
regionc Eketmnhml ‘effostdr fumeteom oincliide Wik lx;rtdurgoqslpré@nefnit depelydeottqmmlcﬂy (CDC);
I
Fc rec%‘ﬁ{ b%hdhl al t185§12/::(%§§1d§g S%lr?—glgﬁ%ﬁgﬁs (?yté{tg C X Cﬁagﬂ\g(gcwogils down
regulatiguoad geﬂ mfammtom(p Zhd ggll TO¢EP T tEéﬁcE@thc cBch efgntor functions generally

requireStlﬂlp ﬁg&gﬁg téc{ e & g?@%% Iﬁgt%llngfng R%éh @J I\%@J’l elftff)lohy VaIQﬁe domam) and can

be assqsengRbing vayreluy ass%ﬁ ém@m;mﬁmmfcfy{ @gl@tmsg@ganﬁb@ﬂeffe@@rgmthns In
certam:edmm(%glﬁlg% gh;he F%gbﬁé pagl%giﬁﬁo‘ag offle Hﬁ&lﬁoﬁ lﬂﬁb; gﬁxéeﬁancaéﬁgkéw region
resulting inetteredigffpgtor Ragtion| mumhhncgd ﬂ@@@@r (ctlg@d)function. assess

ADCC activity of a nolecule of interest, an in vitro

ADCC assay, such as that desribed in US Patent No.

5,500, 362 or 5,821,337 may be perforned. Useful

effector cells for such assays include peripheral

bI ood rmnonucl ear ceI I s (PBI\/C) and Natur al Kill er (NK)

Al « A PN ~NA N a2 "
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Cynes et al. PNAS (USA) 95:652-656 (1998). "Hunman
effector cells" are | eukocytes which express one or
worerog/1Fsks and perform effector functions. TprCHUSgpp7/064950
t k t; . .
oftr 2 e RSB oo B S e A R A AT i ac
sequenge di athes rﬁmoumbhmdereperl pheral bl ood nononucl ear

cel. '
L T
sequenge F¢ @gbe bnyirige nkat ddastynpaeine acrlé ddifihgioaf Perably, delvigant Fe region
r
has at EB% mifd Alc% &@ﬁbﬁ%ﬂ‘o&n@%&d %8 na & eﬁ&efrciglon § ‘t(gthe F ?__reglon ofa

ood or scri bed he eln
parent pelcfleqptldfr t.gafiein WFwRdnegdp ebaus eyl ammo deid sulistittiensy @demﬁmbly from about

one to tglgbg{t) f&?énegﬂ{?(’) Lc&%gﬁmﬁﬁ)ng ﬁlgi n%ﬁv &ﬂceafﬂ:t %?Trg%r 1?__0}1%15(8 F%mn of the parent

s a native seq uence
polypegidyo diharesriant FeoRgips haeie withiypisalhi pedsssang| gGaarabbiyddY sequence

identitgg/g ilglnﬁt?v%%g;fu &?F%ldgl !é/:dlg\gélé %nelgceIQ% ?IEI gf ?ﬁare P}FOI}(p%gtBJe’ or at least

about Yip segndnse eﬂnmltY mmih or Tolday ababit WP nsetiioned gr ngqué idewtdy therewith.
fo J e incl ) )
FC%@P%—?%EE&gtC{eﬁﬁ%a%d%}ftg{: Qgﬂr ) il R%gkg[r:%fﬂjl t{}%c%’glﬁledlated reaction

ceptor
in whi¢h roinéiistific ngotoric egltsdlrdt xpresh F@wcme(F@Rm(b arNaurpliallerdNg) cells,
neutro@l‘ﬁ ua,l%ﬁ %ﬁ?ﬁéﬂ%gsf) géck%?%evbg ﬁd@ﬁlb&%{/e :g?. (‘;%rgﬁ ((;:g%{nl%%\h (ﬁﬂeﬁtly cause lysis of
the targat célhniiha primewypt by fot mmb&mg e%Dﬁ& &K extls wmt:ss&nyRiﬁtqnfy whereas

monoc&%& Eimreés E(a/b]{ﬁ }I wz%l& gﬁ] P%?#Ealg &%g gé%rf:sglroln r(l)lﬁ gg'(ftﬁpé)geé i ggﬁ% s%qnmarized in

Table 3 Gipdek toO6r REvbttH arldIKithd) Arind. RebvSInGyao: AT H2¢1BAET dassess ADCC

stivity G TR ¢ bYW RRaVEE TS RPHOD U AR No

5,500, a\or 5J8mIBI3VQhay9oe%ﬁ019f%d( ﬂJQéfﬂl)eﬁ@a@lﬁiellsﬂor &lch assays include peripheral blood

mono%&%%%%hg&@ arAfd ﬁ%gr%@% (%Z{%) f@@s;llte@%\g Y, &%ﬁgltlonally:]ADCC activity

of the mobwlelbfiiftetcktass bk @ssbged eivol ¢.¢ e al afiniad @ofldl Swohes that dsclosed in

Clyney LEETaY g0 VAR UTER ncl uds. the neonatal |

r H&@ﬁﬁrﬁfﬁect%ﬂh atdleaifocitss WESIPOMSIsHIR of alord R s hikdststbih effector
of materna gGs to the fetus

ﬁ,lncthnﬁ,n,a%qally,f exce %e}(p(efﬁa]tésastfﬁaﬂlil% q&)&é%/r?(rgpl%gé éﬁfqﬁlﬁﬁmaion Examples

of hun&f} 1&ﬂ&y(e3. Q@#th nartct Arece ﬁgmhapér@ﬁer@ﬁblmriﬁ%ﬁ@waﬁcem (PBMC) natural
mrunogl obul i ns. Met hods of neasurin nding. to FcRn

killer @.Ké K otAnacyies cytatogic T ceflqnd @cuiroghijsy %h PBMnirBd Nirgglybeing
generall pibZlic® N 53&:‘[&1—:9195%&1}7 it fRfm @hative Nakddltkereof, ¢.g. from blood or
Bl ot echnol ogy, 15(7):637-640 (1997); Hi nton et al, Jd.
PBMCpflescriisd he'979( 8) : 6213- 6216 (2004): and WO2004/ 92219
( thde@my "Bt r@bptor! aldl FIRMNGre e dhs! H@&‘lﬂ%@?&ebt@r WhMEnBRSthe Fe region of
serum hal f 1ife of human FcRn hi % affinity binding
an antigefhyy e RS ARSIERAL bR gAY geausney humpp FeR- alﬁ%%ﬁmodml% FcR is one

which 8fnd{ 4rABET868RY (JUARRR r@&bior)l anl ﬁélu@&ﬁé&%@%sﬂﬂ tﬂél-ﬁffﬁﬁ FGRN, and
or in primates to which the polypeptides with

FeyRIN gibclasses, F@ludé@aﬂﬁlcafra@awm A e. eT@daW%mvemizQéd forms of these
recept%?.%%%l Sﬁg%)?(g’ gl%gé/ lt7c %Agg& % t\é%ea{lg 1;?0 Eo??ﬁeagd g(rgﬁllB (an ”m}%lbmng

recept@l’), whigh bdve siBhmmi@ 2<)1d se@ﬁ@ﬂ:es&ﬁ:ﬁ)ﬁ(f&@ th)narlly ﬁuhpbﬂmmlc domains
thereof:j C%V?[len%t Cgtorolgce/ﬁj X 6?%/‘[%18 an mmfungrg?ﬁg)? r,}é?]s‘tin()e btf.geg achVSalti{)]Igmotif
(ITAM)QM}@EJ S mRGI AL umﬁblmaétrb&@wr FS/RITB doh@ing én Myndndceptor tyrosine-
based @?tllgﬁg*(o%% gi"lhl\g)dgl ‘ %%?;gﬁanie(g&%gﬁtb(%vﬁyggm P%Fa%;;lrsnu Rev. Immunol.
15:20C BRI B9 Hd Ferd die RvRAGNARRVABE Ai@enct,[0:maSESSHmEANDLATBNY1991);
activation, a CDC assay, e.g. as described in
Gazzano-Santoro et al., J. Inmmunol. Mthods 202: 163
(1996), may be performed Arg0" affinity matured"
antibody is one with one or nore alterations in one or
nore CDRs thereof which result an inprovenent in the
afflnlty of the anti body for antigen, conpared to a

e
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whi ch does not possess those alteration(s). Preferred
affinity matured anti bodies wi |l have nanonol ar or
we@n/ipconol ar affinities for the target antiBENUS2007/064950

Capel éfa‘i 'Wﬁu%o@ﬁé% 995 %K!/gi 9@9}3‘ a&?delai—ﬁa%% j’,rggﬁﬁ' cl%lz PELGSEHER (1995).

Other ARs7iRgudi88thp g0 29 1ddmg‘®d ithtbs fuarfré,iare dangormpassgd étf th@ terim) FSIk herein.
a f.
@%7 t\&m %?:nfﬁc}e ﬂolllr fé(licﬁ é) Sl’&?lgig%@é nied tngtglglggyo‘?’ g%&g%ch is responsible
for theatansf@rqﬁ oflmal &Cath thSkitys (OHAT Otdal. 38 097@31.3 17:39DAY76) and Kim et al., J.

B T T Ny -

binding trHeRolare kKhw( Bre, 331 Ghetiq ahd 9%ard, /mmdndidwhayniS(18h:5&-39811997); Ghetie
: 6 889 .

ctal, Wl b e B0 LRPRET 0 (DA Hioah o Ok R 0 BRE-c210
(2004)04ndbiV 00042214 Gliget ctaht i gen. The anti gen bi ndi ng

akfini ' t, . o

LA R B O B e Bk iy inding
polypephides bart eersaamtd, geningiansiienig nuéet @ tiagsfaendihvemal cdblines dxpressing human

I i ger . ny
reren, 8P piicl § A RERIT Y B O HPASHEBLE o
WOZOQWﬂZOB@ dyschbayditifgdy varants anthiigpieyedvi dagvieled bitle taﬁtR‘g efae also, e.g.,
. L.ndi f the antigen binding sites

Shleldpéftqg T ?lcfflg erg%() g%%lffﬁejgy%%r ein need not be

q L@rnnpltm Japeydenhaytosenmty” Fol“GIHE refial toithredyding efnttarke di e presence
of con@%ﬁ%te Tél% giﬂnuggg%ﬁ" E%Rf%tld‘n t \ ag gﬁ{n}liﬁ?& %&ﬁ@bﬁlhlﬂg l){'tge ﬁfs{ c%‘?nponent of
the copglemerd sys¢ent € Itthio nnréftChbcﬂe ofananfaiogy)i ogmptstmd\eﬂeefmgnm mgigen. To
assess QS@I%&?Bcti@Qﬁdngg EDEOas I é g?&es%b@@#n (?a%ga}ﬁo% &)Oe[gpll Delgnmunol

an e averagée nol ecu are wel he conploexes I's
Methodsad0g Ubat1086)ameyibr pregfodnddf er i ng nunbers of functional

bR Pkl &R JRESS L DRATAE LG mYALHEAAL & GRTPALELDRS thercor

e actual experinental val ues obtained 1n order to
which ews@lt ysinwravheen imthe pfioity 6ﬁ}hmntlbmhd fodntigénn gongriatadgo Aparent antibody
. i ' Y b ol agi |
which S B eT s ioBL 8! BGR oFRAL BEARL Bl es Rl v manomolr or
even pghmplaeaifinigeolgi balargshantiget. ekfifigity weturstl antitwilicasme pt@ddty:d by procedures
d [

knownvilfl1 'th%t&g[ ﬁs\/ga'rfrlg%g% %ﬂ;/ T etchﬁorlo%g]rl g 2?@5%8(2%%22 8&&: anh’ @Iafé'lgatlon by VH
and VImeetm Hiufiging. d%aaldore piutagpresignf @GAR and/ plgfeqmelsy@dmmws snfescribed by:
Barbasaé?"afhPPo@Wa T4ch BT B8k o1, Ssooitl 14 8o r@&?ergﬂ LD 9693?4576‘1355 (1995);

such as t at descrl edln t 1 bodi es or at or
Yelton\th plud |/ mm@oll.d 5859 P OHATAIO). Jackivorchalov: y’mnﬁdol%[%)\&é laﬂﬁ%l(l 995); and
Hawki ULl /L0 p0E 98Bhs0. 0BM G per For med, A " pol ypept I de

C I's a pol ypepti erein each of the donains

t heffungfionakanfigénraedlingsitet dfemn adidrody m(ony whigh rejapdblbeof binding a target
antlgelgoig%l(afh}l% EigglggﬂﬁﬁQ ,pg g it [%eﬁ: 91}4 ggi?e"ik E&t%@&gstahg gthJntg gs the parent

ereinr
antibody frapwhige theanfigdn dindipgtsipis derivedstart tiriabibityde bidd pestgion st be
measuiragieglgilg% 91? 091? ?g% ga@legf?dg ‘rfir(etcipv(\)gs lgfgqf)r} g(ér%\éélg ?9[ b%ﬁy b1nd1n%\6) an antigen.
MoreoFt, the gitigas bindingid@idity dfesneligf. the&nczﬁnrbaitdatgl sgeralf afmpudtedlsnt antibody
herem?!ﬁédqlwglr ntf? tlvngrtﬁe sqgly g(ﬁqhé)ﬂﬂﬂq{ngﬂc ﬁﬁlg(?(ﬁesj hgfeﬂle m{mf)é}%f
exi I'inker "to each access target antigen(s) nore '
functiceplfant gearbinding sExsanap besvabhited usingirecehirifygatidreanhliysik edccording to this
method ?Ipefnhlgﬁs %ﬁ?elﬂe%p %35 ﬁﬁg#gﬁég%%} Yo Iﬁﬁ'flglergn% %‘“?‘2‘{ Iagén%gfbﬁ{ed and the average
molecylay Wmhfreﬂthbyromm@ea@ salcilated epumaifg diffetiegugmmbene ! Smptmal binding sites.
o . |
These ﬁgglgttlgafg\%&g g%tc%%gag?% f;a ﬂlE)% c%g&?&gﬁem{a? V\ﬂgéé %ﬁt)amg(ﬁ g)fr/(ée?'i%evaluate the
numbes gipfnctignal $indingsdest , am no aci d sequences). The
pepti des or pol ypeptides may interact with each other
t hrough coval ent and/ or non-doval ent associ at | on(s).
Exanpl es of dimerization domains herein include an Fc
region; a hinge region; a CHS domain; a CH4 dOﬂHI n, a
CH -CL pair; an "interf ace WI t h an eng| neered knob

LIS PN 2
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reference; a |leucine zipper (e.g. a jun/fos |eucine
zi pper, see Kostelney et al., J. Inmmunol, 148: 1547-
Wa®3/1(26602) ; or a yeast GCMA |eucine zipper) ;PEIUS2007/064950
: %?lex%#)%ldi v{‘rgpafggo’éo %&oﬁ %%Etlélg{% db@%s@@itéd aglﬁb(giy Yis one which possesses
one or mwiregfall elpgicd g .h;ahacmstLdEAf lhamdbc@p!whhdh(dlsltlhg)lsh ipfrom hher antibodies
that bnqd tl'gl?lllel s%n%g gﬁ% 12 el%'o?(ﬂ*% 20?‘ s\clzltee%%? Qﬁtﬁoagﬁ%lgf?ik@)aa?%pitope on an antigen
bound IbE e @tttlbgtbmf rm’-xt@fef(t,l\ﬂ'mg)ne crass blptlemH@smmuc(ﬂ ds 118 desgrabwd url Awrtibodies, A
RSN Sy S S il RSy B
perforlsefb Arakawa et al. J. Biol. Chem 269(45) 27833-27839
(X9 . i,0 P
N I T
domaigff) byypsptaicrpend Osisdppescdivl renicovalat hnteaacaorgwlr flisdéddlomds. a
p@xl ‘[hepgf)le ﬁ}lﬁpetrl’ ﬁie?esin Perferpg)l '%J%Et‘?(%: Cgl%ﬁl"l%l %@Rra'nﬁl'ld’]zg:lcﬂjemdues joined
| east one cystel ne resi rom a out one,
by peptide hdndek andpratidestmdre rotagipsdl énew@mr fesi@u@sfpem@cﬁsmcﬂmas two Fd regions)
f i . .
linked ?ﬂe?elﬁg S&% 3&9@0 gf%egﬁ(ﬁlg ]glzlog{s%@ glt 1W§r% %renilgéﬁ bﬁlﬁﬁg 8193% ?01%{%)}/ the flexible
linker @rﬂacltr@dgss taggel aticen(dameg ¢ffciclye Emmsplequ@ﬁi@qblreétdrxible linker peptide
' ' I ) rei kS ion or a hinge
sequerlb TR O PR st b b BRSO O o
cél'dimeengondassieSistitrecd be theefsotinomed i legt theemanct agitreducs
|
(genergﬁo:%tgltng glldﬁ) 00? leg%ég{y} 33%%’[9({65 512\%% e}@)@ﬁt dle @&h?(%hr%asr h}dﬁe @0 same, or
differepd, tmipo e¢id SWUWCVFO Thgnpaptidas eapdyricptidee ay prtahdt fveth aachother through
o e
covalegt:ﬁk}l/gp x fég?getg % 08%10% e]%% g%be?éf (%Qlléﬂia'tl&?d(gr%?nsmlé{& 15clgée an Fc
regionj piegegsgion; TEd13adomaimt 2 6H4 demhunf - Chmpaigaam ‘acrface” with an engineered
9 a N, Qf :
“knob’ #‘1 né ﬁg)ﬁ}é'gge &?{s%&%ﬁ?%?éw ég%l 3a3% e@%gslgﬁlggrﬁgrated herein by
refererqg;aad@ucﬁne@d)pqs(p B jgg/ﬁaﬁ@ckln aipperi see Khgelagyt ot alg Jglmmunol., 148: 1547-
' a [ I
55 AT S 000 BRSLUAR B2 MO FOTES Bl o5,
interlomfin resebth(loRE b ApEBEEEN hitaodiner Suh HdbEASSH KGR HEI), or the
dlmerlgafﬁltoﬁ HiIgIO?l g{er%lé‘f Bm?e?lg 41?51@%?%?%%&5 (QE &tveggl?(gm? ?Ac or éNGF)

an’untrea a-redu reat
neurotepghip- 36(fo h%rln'ieﬂeuklrt § AL&, vispulai aglothplial g@Wﬂb@dqdéfrﬂGFD i \GEGF-C,

VEGF%Q’ Pg)%ﬁcr{lérﬁ%gs QIQPo\fﬁn de&%ﬁjngtﬁt)tr pilf?: éener(gﬁﬁﬁf‘ s&: Arakawa et F.l J. Biol.

treatnent refers to any ani na he ani ma
Chem. |2§9(65)n%?ﬁ3é127839l‘(/&9ﬁ4mﬁﬂ Radllejpwrslp GTS?éSBlQﬁfh@’tl r@é‘t??h"elﬁﬁo (189}, or the
d1mer1%;910§?%10@1 {B%J‘eoflagﬁg‘b d gtgmglsesiﬁu&%mg% fo Q(Eﬁsqui'ngond apalr of peptides
onmestic an arm ani mal s, z00, sport

or polypeptidan icrrhlcomprtieg vt &egstdogeystehng r@edsl_e (Q:@tﬁ@m doeum)ne @h@ eqdhree to about
o e R B spch bl o BT b e P AT focs orpolypeptides
(hereirfaffert“aeynthdtie hmp&itand azfthedt wariable domlans. Sihwuostgnefous! dimerization
domaif ﬁ%&ﬁ“r&r#%t@guﬁ%‘? ; c e{gﬁﬁc utive adm ni st ration in any

or der. ferm "ef Fectl ve anount” or "therapeutically

e heptrisy éstimwinting protifsfasips of acchcrgnwpases dlic stepdif tngreasing the extent of
growtheefn%ﬁ}elp}/o%u&l(?)n%f E@Eel?reggvc‘eetgﬁﬁ‘ uﬁ{fea H ‘ééﬂ% edu@edatre%{émcap&t er in vitro

I'n e case O dney di sease, ective anount
or in viviee Adringecapaip cplémh@raph@myymlmm;cag e Hgetadbygpunting the number of
cells b@ijhfergn@ &t IS gurg lt(rc’c@lﬂél@cule (g{lﬁ@eﬁe@ e ef:[e%t & Oﬂf@raﬁ)&ltéan be quantified via

' erapeutic treatnent and prophylactic or preventat five

mlcrosnﬁagwe@atlmh@fghf degren eé@nﬂﬁenw et imaeliferatian aad else brogentified using

oAU Dot i qh, Ly PRTH{P e Widbfelhssays. Th
oAy h‘é di sor (ﬁe?gl s%ngdl% aﬁ?\?gﬁ? \g%. y’,&ﬁfc [ soe?%é r}{]av}{é}@b%nys/says ©
phrasec ohihitinigproliftrationwd a ball” k@emgatsea‘ thosten ofalaermasing the axkenpof growth and/or

nmol ecul e of the invention , e.g., see the kidney

di sorders described herein. 2Phis includes chronic and

acute disorders or diseases including those

pat hol ogi cal conditions which predi spose the subj ect

to t he d| sorder [ n questl on. Transfectl on refers to

I o o . 1. .
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codi ng sequences are in fact expressed. Numerous
nmet hods of transfection are known to the ordinarily

waRirhedearti san, for exanple, CaPO4 and PCT/US2007/064950
reprodﬁétl%ﬁ tof &P ggdﬁtemhg% to §ﬁl 81%? géﬁ 9%11 (Erraqy f %cﬁ%af%ﬁ c.l:llS @ENGL 0¥ invivo. It
cogni ze en any Ication o e opera ion o

can betqmrmﬁv@aﬁtdwcrlbc@@hose vv| thin the host cell.
"I ' t
or SEIRL B ARG, AL AL N GO 80
“Mamerf’ ferglrposms Sbretmait eaf@nto apy albylalcﬂlﬂssiﬁmt@manammlegqlahmg humans,
0 S 0
donc GRG0, ENOSuE L i, LUARSLEL IRl o s o
ctc. Tyra¢allsy, the'l'lh@mmallls;ahmmm eat ment enpl oyi ng cal ci um

CHLR 53, PP S RS o S

simult@lemls (c@Burrch§And/0Gp0Yccutivs ademestratidnyin ergewddror

ﬁm Oﬁtfﬁgt m%{uﬁer) (fl%lr;l utIchiw eﬁ;egme uitt piférg{bt dn% ount of a drug

arriers. I an cel s W t suc
effectlv,eeﬂo ltregial dissascohdisaddran mmbphb Iphatcescpf kidngyi disgeseothe afftchorhmount of
f b 456- 457
the du%f@a%ﬁa%@h@%ﬁe{%ﬁ%%q%sg 3 elYlln "? glgeydésg tg % of manmal i an
c Elrkatinogt refysto @mhﬂheatmﬁtmtmatme@h@dlwaxpéylb@@ rpr pllesmtatlbedleasures

o Rl B Wi SRS LRI B RS g i
is to bopreveatsdor di ng to the nmet hod of Van Solingen et al. J.

E%g‘ 1sc‘)l'régJ 1s%%2&§@%§élha§§%ﬁ?%r%§b§&m %glg?ﬁth al}ﬁ(}lécule of the invention ,

e.g., saqghehiadisy flisprdemtlesodhedihaginDNAIsiimlwleg dirdrac dahutadisdygers or diseases
‘ e . ‘ | ‘
eSS AOE Bt QGBI BL S O Y Ao

gl oamsfagtien” refers td the tabimg b ban aprepssontveetobla almsiece ethedberpr not any

S
codlng{%%d(eﬁ% 8%@ Sy Eﬁ e@(ﬁx@ssg% elﬁv%ééefhﬁsqngetﬂéoﬁlg 81!; t{/aﬁlts%cgéolngf:mg&aﬁ to thyordmarlly
skilleddetgppm diertekomple. £ afiet endrelastipprorasion. (luegresfull tessgbation &iggnerally recognized
) nce IS

when 455 B LA Boraton s Tockkbocal\eflud B SR BUETS

gl'oasfarmeisel’ exfos tognirgluging Phideis® abyrgamsmho ﬂ@rtﬂraDNA is replicable,

- | age

it LURELE RIS ARG S5 By ERLER ot e s el e
transfommﬁg)ntl@dqmp gs@m)gzmd@rd@efchmguqs @mromrra@gp weohtcsllst Jhe calcium treatment
emplo%%l?%‘?&wfl ORGLER de§crﬁ>§d c%@#l,%% A5 £YG! QP fz%i )P 2110 (1972); and,

ten 1N uces SI ects to severa gans
Mandahdicil-t/i ¥l BtoheSk hb4 @RT0)1is earrmEntsddo rderynss esgbar |C¢1$s that contain
r . | .
sl R4 ] NEEFQLARLEESHD Oy LG SR v
precipightiah ysthed of Gkhametyd an dersihl, imvlog)RENAM 6P E 8T sis witerhused. General
aspectg?*\gﬁaénﬁlﬁ nglé geltlfe ﬁr%gts gste%{ i Sé{fﬁlgﬁ%ﬁ?n%%ée%ﬁ egcglb% by )é{éééé!ih U.S. Pat. No.
4,399, 2l6gssuedShud. i 98K TramsformhtionEitr @ggmmfty@f:allvagt@g(ﬂ eyt according to the

a - ' r ' . :

method ?f :hh%éﬁ%% islefa Esgggst.., ﬁgﬁgﬁ%@gﬁp@%ﬁﬁg}ag %:ag %iécgglg??%ad Sci. (USA), 76:
3829 ((9_[799 Gé()wevm gthertrcthads forattrodiicingNeNA vt edlls veshan i alcleeinjestion or by

R pernmeabi ity factor in early-stage
pmmprrétggérf]%ﬁg? proe%Feéir ative gl omerul onephritis. J Am Soc

Nephrol 9:1815-1825 (1998); Shulman, K., et al.
Kidne_ FS%SI on of vascul ar perneability factor (VPF/ VEGF)

tered in many gl onerul ar di seases. '
J Amlﬁl@é detlapinbdf gongsulagaarix scswmulaiiends 66 paact 9egkyn ECM synthesis

and dls\éﬁlqgcm ee e. gt S(gllna g'p%) 199'5 l?{nggﬂgtﬁygefn ﬂa@%@%&@%sw and degradatlon a
regene at 1 ep es rog I' eSSl Ve onerul o er os

determmanmftgﬂmlﬁ'ulostlemsmr{éqdmrrd@bm Pi1j04-11 1)K|Mh¢gyh1$ prlange is dlsrupted a kidney
1: 432-443); and, Yuan, et al. (2002).
Angi opoi etin correl ates VVI th2 gl omerul ar capillary | oss
in anti-glonerul ar basenment nenbrane
gl omerul onephritis. Kidney Int 6 1:2078-2089). The
appl | cat| on descrl bes a functl on of VEGF A and VEG-R




10

15

20

25

30

35

The phrase "pathol ogi cal kidney condition" is used
i nterchangeably with "Ki dney di sorder” or "kidney
wele@easss4 or "renal disease" to indicate any sPCTIUS200H64950

oo LB ISR 0 PR TR 65 B

tissue ® I@_lacedﬁﬁ@éc(rmlatai de@psi® oawdlfacﬂlluﬁy ma‘ralx R:IEQJM]) Ia(gxgmeprg]texposure of current

treatm%%cﬁ‘hglgﬁglﬁlloé ? %%% d&eré’l E‘gzvg@g) 15 oer;[(lz )S 0 ;irxg'ur:é:s)lsgé)effects to several

organsyii mﬂuioe,sthe etrxsrnt tropimicnts do apt Itveeswrﬂmemapmm fayekgprogression of the

dlseasiﬁlgéasttlllll’}%lugr[ %Ijtﬂgg I‘é%.lﬁgal? suglll fser OS ﬁlygits 8r ﬁl?ﬁ%&r?ﬁiag{ y

R e ain
eﬁb@bdln@mswthtdq@nwgmeyn ol @IS Brequsntlyanesreldte byyithagomerulosclerosis and

r . . ) ¢ = -
auto—lrng{lr%;(fe{)(%gsa t L{éeg Cge r§hﬁL eﬁb&da'l '%ﬁ{esc‘s’lon otf' %as%#?g }f‘ ﬁ%ea‘oﬁﬂy factor
(VPE/¥E@RYis altesedgn magy elmm@msem&ﬁm Somephet's; 6)61 “66(19962); Noguchi, K.
ct al. Accﬁ(fétéi IHGS ¢ %d%lceo\];asédﬁ e 3¢ g

;Lhﬁmmm@_mu Anh&)cp]\é?ph@! %g$léall82$<(lt9ﬁ@ysmmnm Kl @hal Expression
ggﬁéssy AR Soc- Nephrol

b%emam cqbgggpkﬁéﬂﬁ&wDIugﬁﬁﬁﬁgbgg?ﬁgﬁyﬂ%?tor can be
ad

nrstered 1n ation wt agonl st, e.g.,

afhaappligtien dgsartticoa funaionRIFMECHFA amd BGGER i ladricy celfsnturing kidney

h ' r- LR -
e B T Dy 1 VTS R R BT Lk
providggonéthels fottmrtangtaarihsiogicsl kadneg aﬁléttryn anebubfeétivatheymodufator of VEGFR.
The ph?%lé b Eg’tl"%%ﬂgh‘%ﬁ 961%1'1_1 OXEgglééodﬁP%{i 1% ﬁ%{j”kll(g]f:y Eiiﬁoerd%r” or "kidney
dlseasepamr hrohagisemt” kil aop sfelicturg andenfulstions sidssetingyatitis & modulator
S
of VE%IEI% ﬁféirlﬁ%shigg t oghﬁﬁéd 108 QE%FIEM%JM d é; @?&15 A B”‘%abkﬁh/?sr E), a Flt-1
agonisplegod Fitrselactmet\’rE@eerél& YEGJ? -B, Bl&turiv EQFé%ﬁgomet anebcciles ‘bE/GFR agonist
[ I

o FSESHE B8, O, BRGS0 PRSP S UL iy
kidneyidisgareygloingrelasderpsss, eth.alnasttain embetibgnts th kudnejadlmpﬂ is p‘cﬂlsed by an
infectié? Slﬁ%&%‘ijn QXboﬂlrﬁeﬁ{saﬁlE Qtﬁﬁ’ec{ i 'b%lfl%/l@ tfﬁ’1r e ﬁglllégstﬁseésm%ther agents,

conpl ex deposi tions, eposi t1on
¢.g., steroivipl c¥preTppIiRg ticy.ak csﬁaln nmufdﬁremtmf ﬂgfl ioyeatien, pn effectjve amount of a Flt1
agonisﬁl? taéhﬁi@&sie?&l tQ fl it 1n(;5?’de§ﬂ)q're% é Jaﬁhﬁne%%’cﬁﬁ&ﬁe M Sne

0 e Inventio t he renal eas conprises
embodghgng pathé rention, al{{l@llh @gongsk srautlepr aﬂlgl@hllc dactos cqp be agministered in

: e a
combu?aﬁlgﬁ gl"ﬂﬁ gg:lt? aéé';ﬁ: \5%' lﬁwgﬁé}?ﬂtﬂ!&ﬁﬁ%ﬁ IEelﬁlb @vﬂﬁﬁ%%nv}géﬁlcl)?n Qﬂi\éﬁmal therapeutic
benefij, hx/ermflldmg stngul@tnrequfl begiegshesist ilscergingabedimente of thy ingengion, a KDR
agonls{ ?r%"fﬂep%fgl Igje 1%? 5&%%% aﬁﬁ[nn'i.g‘?e?ectﬂfl SRk %ﬁ}ltﬂ l'irlﬂltﬁl ’a%omst ¢.g., at a higher
er osi s, ypertenS| on, or a conb
ratio t}tah EHteafan equal @tlgoln@amh@@n@g@@glste@wﬁgﬁ cletiaat ihﬂtmrq'fgentlally activates Flt-1
versus %étfl?/éa\ﬁ% uQJd tg&gﬁb%[e df)‘?llnlals aﬁ&%ﬂﬂcé%f%%%f AE §ﬁ*1|3 ![n certain
gene expression O synt hesi’s or rix

emboddegnsabraﬁﬁ anadniipistengd hn eoabmation wigh gfFlolmgpubtonep h ritis can

b?regl%{eﬁ{ ({Fﬂ%%d[ia%lo ﬁ:ﬁlﬁ&ﬂ%? gon?ﬁ‘ﬁ’o}{ 'cXI%e aggesééh g{,l Hhse of skill in the art, e.g.,

mesangl a n increase I n gene expression ECM
by histglpgichlanilgsis and e thegcy @phamstrypby Yrjnc deadysadai blnmbmreaamtrogen (B.U.N),

serum g%%glse?ét%e’ ,' lgrq?éaglﬁ{ng Q)E‘ meMr{eﬁaltbqo%aggﬁlﬁ e u ndcenﬁ}{ %mB ents of the

tions e I'nvention
inventiphehe infiprogiaforyi k@dnesrﬁleeaﬁm eherachmizedhyzand @eatmemsae@smed by alterations in
various agents capabl e of nodul ating VEGFR, e.g.,
VEGFR-| and VEGFR-2, activiti%es in the kidney. The
term"agent" or, alternatively, "conpound" as used
herein refers broadly to any substance with
|dent|f|able nDIecuIar structure and phy3|ochenlca

oy e . o o o o o o - o o Y
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transl ation control sequences, and the |ike. The VEGFR
nmodul ating agents enconpassed by the invention can be
weraoner23en agoni st of a VEGFR For exanple, a RMEEER007/064950

inﬂam%&%gj c%?ls,%ﬁ]&&?eéoﬁ*@%%ﬁ%gm\}%&g Elé]\)bg%ﬂgtuér%e Cog [ \{g’%:ﬂt |a<ft1va‘[10n n

affecteE@merViEGE., Btignthhof CIR,GB)and 6#. &rreemb |emb@t$nnt1hmf thﬂ lnd@tlon the renal
. e .

dlseaséS %&%@?es%ﬁ%@ g(l:r%: %ﬁ%l%?%%%ing aﬁc‘fellg %’rgi ea:hﬁ%?%\e/ é{ V@@lg fe\fr:l ile treatment
would dgrarihstppoats chectalngerdih embfb@umt%of(ﬂm‘rpwh@h, gl@atenﬁnnnpls‘itis 03

. A . .
determ:n%rﬁ bglﬁlﬁﬂ; tll;%g. oe%Yﬁ%?sy%@ﬂfmga% rr](ggig gb%%lﬁl?ar Eglif%sw, hypertension, or
a combigpdinh dtereof. It Hep danbeatseson hysietbgemmgtsuwwﬁl adkidheypests, feige kidney
mesané?ltcﬂlg, g%/neerek%r%ﬁlon of E@M%yor t Ar%aﬁ{x &ﬁ%ﬁgfoﬁb % su%ga%saﬁlgs

er recep rosi ne Ki nases suc
glomeiPRephritis eandie hleternandsiddi dwemsed sungval gbkitsty neefsanghpboclls, an increase in

gene eké}gﬁfgh |OPECMSS ntﬁ% eg I;eld¥ ion %{matﬁ)@ géfﬁridaﬁon ({{%Fcé natl o‘n e’reof while

excl usiver y or prefera ates over ot

treatmeng s@plddinve the auosits ckficdiases such as Flt-1 . In one

cOme}SEu ..Jofthefi éﬁﬁf%@@f?@}ﬂodﬁin he invention conprises a
rlant ypepti de ca e of selectively

bTMmV@tlbmreﬁltets 14 uses eff‘@rlmedtgmcepmﬁ ¢fanodgtiig-YEGFR, ¢.g., VEGFR-1
t " Ht "
and V G;]!’Ig%edcggueesg?ﬁle\f(ﬁdékﬁgf&&erg{ a (Jr a?t@b@gg&r coﬁilaélmé':hs ased herein
refers pyaadihtosey sdasuaml\vthbdqmdﬁme lﬁblmularlgtmcnse hndgrigisindteinieispregferty. Non-
... i t \V/ ;
i PR TS R RIS, S S, ERAELA i,
peptidwseglanpngeinsoglﬁdpelmiles choltpedsf mnlbﬁ@ICChm‘ide$, oligexahyldes, ntdigc acids,

bloorg%?:gnrﬁgfégj)%s?%gg{@% g&?gﬁ%&ogﬂ{ﬂ r?lg%:nés?%ng?il;‘]e'lre r%abght% Transcnptlonal and

translagipn ¢ngoli saqusnech.omd tiRllike.sel vari ants incl ude one or nore

a .

STACEFOFL Rl 90, SIS IR o i ot
VEGFRh&pr axhaploi ndE@IER agohishéanype aferowdh fagler MaaH (¢ o, YHEEF, MEGH B, VEGF C,

I e r r
VEGF I?Q@E}F% lPégfg %%: ﬁ{‘ogﬂ? \ﬁ%% S{E?F(qg;nyd/ or%lg) %%gé?t\élg)éi% A Sinds to the
VEGFRK amracbﬂ@l@ldpmﬂlpgn(bmgm ttysigmehirdgdustiontaetivigt N@W‘E@y,taé/ EGFR
oy YOG B0 LAty HEOVEEE KAt 0l o i
its tyrqgine ahaspharylation( i ncr eased) as conpared to native VEGF,

aﬂldon% gfglggdu%?ﬂt r]tge ?%)gﬂgpéftﬂge le%ernE%glg ] %gc:tl ?E)rfl' %g&:lﬁc? tJ It']? 1,i.e., it
exclusiyolypapitrably medulages FYEGVer ¢thes résicptoli tmg>s1a¢ Kinpsics glleﬁS KRR. In another
embod}@%t: tl‘éea%’ \I(;@E}t tlfe%v#ét%éﬁ? f;slgl%ctnlg & "Qeeciﬁ%” &)%R q% ﬁgxcr%}ésri]\{ely or
preferably mérilatay KM pon other rigeptor tysasing dfmav:é SW@Fkvér ireenegspsft, the VEGFR
agoms{ Jf'\‘qhé lﬂye%ﬂ sérs eac\g?(ylgan%m] Sp%%g tl:hg c%)gi)lg 01;1 %?e%t\}\éyl){}%@% to Flt-1
(referrahlctrfeneétnr =m5‘ -1 peledtioe NBIGY, varignt], oh”ﬂté selt, of &t 1 00 ofigdspect, the

(as conpared to

VEGFi%a?(?n\}g hs\%B‘%%%iCﬁ" tw‘l’nch?el% g g% B,

e respective ing affinity of the
VEGse] wad ingthodsrod ynakiag thetsemaiiave ednykngin @l arRicaAcribash dy the Example
- r
sectl‘orgé’%{l% gd?%g%}f ghrs]cl V%péggel%tgl%g@ﬁt n'i:agg%go%gglg g{nge?(gx}aﬁl@ tfu@leCT
puthﬂttmé’ﬁ@ 00163380and biss abdtAidd€ 4o R 7REWBABYIR28 ¢20k Nn Cel’taln embodiments
r f

of the fnlé%{n]'aﬁ Flt=s %r%%%ﬁg ga?lf&\@% ?}CZ)E ﬁ{ohc' h%nqyacﬂgrﬁﬁ]tgtuﬁl@ Q%J%Xﬁlbﬁ bmdmg affinity to
the Fltedlamceper afdwh i g rt<e«zf grfmec Grithan dliei lmtdm@ affinity oF hative VEGF to the Flt-1
recepto%gagnﬁte%%n I%((gfe tg{e?e?ﬂ) suc %(%e\éag S exlltlr%Dﬁgsg I%lnnéh aﬁimtg (<) to %he KDR
receptmﬂhhnahedsndmﬁmmhubwd bye&tlvmVE(ﬁEiaotIﬁléRJ SMhex bintling afﬁmty of such

proliferation. In one aspect, the KDR agoni st

conprises VEGF (as well as \f‘EGF C or VEGF-D) or a VEGF

variant pol ypeptide capabl e of sel ectively binding to

KDR (referr ed herei nafter as "KDR sel ective VEGF

varl ant " or KDR-seI , or KDRsel ). KDR-seI VEGF

oy o o s o I o o o o
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described in detail in, for exanple, the PCT
publicati on WO 00/63380 and Li et al. J. Biol. Chem
WQI®728888- 290828 (2000). In one enbodi nent, theCKDRO8ED64950

VEGF'VQﬁ%llrIﬁ)ghé;ffﬂfl QJce;{/IPJ i€a @E&x‘%ﬁ? @JC F@t %ah%@? orﬁ?gaée? éﬁh g:n&eased) as

compag it SEGEnthikrindifaBicifinty WEGH irtayt tofherkR reacptor 1 less than

e 0% LS P Y RIS RN o g s

hereingik eonfsild_t:retl”selectepf & theldnl tedrptdni mding gmbcfdﬁmmt Dglthemmmonw 1t-1

i 0408 b RSO ol o

(as corappual to fafive VA dedind gvengmceapreferablyawﬂl_(ham ntderseld)-fold less blndlng affinity
V. . .

o kR ARG AR BVEEor Pt NGB OGLAR AV O o

may bpdstarimned by Fi19dt, 83\ .agd/coRiparsdstaps, hatwnvie theBERNd tidveribed in the PCT

nity of t he VEGF variant, for purposes
pUbhcﬁ OH%Q?O@§§§80n3| dered "sel ective" for the KDR
r Boep espect pf hnavertioadiarentmadfods fvekldn%matn@mt fugther comprise

admin %g% aﬁ th cs S ?}{1%{1]&15‘[91% Tﬁ@?ﬂ ch@ﬁbé? }%tr eJ{ %‘% a %((1))1{ %loﬁlist can be

receptor
adminisigred ant w@m&@%wth aﬁhH agenst foirat pd@@nsatsb yKDRi Hais bdravdentified as the
f.Ldni E

major Iae'i: C[Jto%%ﬁrgm ggnagg hgtarlrle e{sg}]%%' ch%tela\ll% éﬂ)elﬁ%ﬁ%gal rcéﬁs% hferatlon

blmdue agpeetf the KiDtRyaggmsttohmpME@ E@&(asandl] avsAEdreC dle‘t/EGﬁaD) @da VEGF

. , k i N,
ity B e A0, BRI 038 50K R ROIN e vice
varianf ort'KBRisal/ et KOR i IKIDRaget Y EEX yityints aad tricthiotlyofinmkigig R same are
r.ef iyl ! ;
s SR SLESLRYE, B LRI R PR o
275: 29<8fl3 ?-98@8 |(29@@)1t1n o, cukRinge, é@tﬁ%se\yﬁ@?ldv aind anmoge '«m‘nno pad mutations
entione. diski onay al ternative
and exh% %nﬁle i afvl\’lllltX 9 tﬁ qoilre?eg Ihlé:% 18 (e\%;'a (hor e e}rjé) than %mdlng affinity
of natld@VEGFrtmtthDjK rkcwpum andt\ko d&r@meihrahbi tht ¥ EQBWERGints exhibit less binding
afﬁnltyh{fg til%e he } Iregg éoﬁrﬁl?anx{l; I}HF]({] ngal ONf nlﬁftegglﬁltédl} hnea}l\\é/ 5\%& tobFlt 1. When
binding efﬁonjooﬁ’sad‘t VE@F hotst toltlsd{ AR exteidNAS a@e(duma'tely h@&lé(unchanged) or greater
than (1ncr% s?]ag 2 CZOén Bﬁ&) na 15?\&E6%r dnhe blnfrﬁg arflﬁmgf oqnthe&{}EICM: variant to the flt-1
recept@xy leadmnmrrnmlmhmfﬂw&dm d:dmpared\m maiquEGﬁ,ethmdlag dffioity of the VEGF
Varlant5 for glrlllposes L e (ﬁﬂ)ns%(e]re%i stefé%tbvegg)gh e LK tegee r‘g(% Itbcglnetegl%odiment of the
1nvent$y,nt KieR{isd oif the Ilmmmml withbévece lehst dOJ-If(tldl tess iodingafihity to Flt-1 receptor (as
compare\éQO gaﬁlvg ﬁ’{EG% h ad eeel%l %o?ecé{gfe} L]lg} A% ezﬁzeoa Mg g:d %é&né%:g affinity to
Flt-1 rmebter:(tai; eonpayedbenaoiyt FEGEY Theoespgitivebindinyg aﬂﬁtnitj( oﬁihé WEGF variant may
be dete(:rr%rlle EL%A R%I ?/e 8 éktrcgrlet Al %} §1?] léllgegk%g)\léffaf Fn rt SI‘n on g erglbac)dlment of
the 1nvleml‘u1iua:KDRgseh;ﬂDhel 1dVenad)n vmhl agpna@khyibit sctiwity im KIRlAeiany‘s oRctive of the
o SELRR LV, 0t PRt DS 3K RO o
selectid %E@F yargotstofitha ﬂnvgnthmrmll odibtirsakeerudiprnetsyelyamdice e:r)dothehal cell
{ one restrjc e Z

prohferatlan ?flwhlﬁalgcag E% (ci:eiqeainéneeg Bg}élé Wil mef*tiloc{s K ﬁt : %]?@Pro){ﬁe{ahlon assay).

¢ Inome sspettf thf ¥IEGFRemglblaticd @asts ofthei lnNt‘Jttlop aespenrmlcadrbyaecombmant

n.appropriate fr Nt S8

mcthofi e EAP Yot BABRNE bR L AARA R fEbehBoly ymcsiond
DNA, eleNd, segu@noal, oquhmm«mnmm wab dr ‘lwmlroat the B eundl/dné' flanking
reglon% 'L (§et a%llr]erells 0 nglgrglg Iggt%t hven 101;1 u\ﬁ:?é | en %ﬁmg Igt Z earr]eC %%P ri)&/ synthesis in
recomlblh@t wiHCGHR]turdl t er nat i veI y, genom c I i braries wll

provide the desired DNA. Once this DNA has been

identified and isolated from&he library, it is

ligated into a replicable vector for further cloning

or for expression. In one exanple of a reconbi nant

expr E‘SSI on syst em a poI ypept i de of t he | nvent [ on,

N I pNp— o, o o
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cul ture nediumor periplasmof the host cell, i.e.,
obtain a secreted nolecule. In sone aspects of the
Wo pwentisen, the FIt-1 agonist conprises a gr owedm/Usznv064950
t pgt GHLd 188 D8P b FI%HJ tants thercof i
Se@res}la 4yna%uf a:n Cyg%%c(ﬁtr i eﬁlgd% ozr%tngogj}ues(,)r L%ﬁg?m ereofis needed.
DNA @petling 4 ¥EGF yolsiculd map béplitaineddinm piptitagRlindwecke e ., bovine pituitary

B L 00 B4 9 B i o

with laédsdIDéTéoFmeqm thdYHEGE lhafremneBB dheraé atpite yr mpre than A0 base pairs in length)

o el L e Y AT LS SBTF Bl FEnn

restricfidagpnzyoneanalysia hind @olcvgeidecBe@E:-18 1de(111f9§@) length ckmletsh If full-length
Ctfer : f . '
clones\é%lqi(:)}: Prgégetl{) 1? aﬁgm’s’lﬁ)g%gﬁtﬁﬁgaﬁogp Et ee ﬁgéé%gtsstrﬁsagf@e %&Fﬁc&%&ﬂ fhe various
clonesfugingrthe Bad¢ic ecidiscquirge kf@matan dischgphlareiBot the BrsGhmp aghlgated at
E ) i ' ) " '
restnct%n%g%cg%ﬂg)qlt% ?15 rcfecl)%es to g}gsﬁw%hﬂnggﬁe%tﬁ gb%é/e:m%#%(tﬂgyhgﬁ jklternatlvely,
genomgupraics WHGHoBG the gesoddiDRd. dnce tho DN heybyen (d¢@ificd aatl 8@&ed from

L e T A

( 11!9918)3xan$116m>ﬂ agpeompirehiesxprossgpnfspytens, agholyyBi@de offBGHvBtios, ¢.g., a
VeorSLATIAH, B8, 8 SFLIR DML AL i8R ot

compriyEGDNZ awddmﬁ@fg BreeV TS on gfitagn trd)ddommtsroéﬂ@nMnm # js preferable to

v 50 SRS BB RTS8t 8 e e v
culturd medamt properiplagrh atitbe bestiddll, or.adtur cscomoicd owlogglet hat exert
t hei t I
glrégélle E%%Etlg g‘gﬂgg gla%ﬂrﬂrlg? r;[h X B1 2%043?%&1&%&% ngé\lftg t&tor that selectively
binds tplaad ativeges [dnb o%hvwemawralb/rmtummﬂ/@@ﬂ hemelganas éltatsspan@cally bind to Flt-1
but noﬁgﬂi{%%\%q)egl%dgﬁt ﬁg&l llﬁél 1ﬁgy\£1%hﬂﬁmﬂgé)t% g&%e}{ rl)\gﬁll "factor (PIGF) and
y activating t e correspon naf I n
VEGFghtHwalas aCompownidscquseseihat shares 18%iidppatytvithihd IFI@’[I‘J]@G@HVed growth
factor- ﬁﬂé’&Hn?aﬁ (ﬂr{}ﬂ&p C}qaﬁ?et aﬁ?tézgog}z 2@5 25t6|2§ sP Fl@§%nf\/[a%hone ¢t al. Oncogene
I'nvention are typica spec I C ‘agal ns pt o
8:925- 5UEPB)ad s Miith \IE)GF fifferset padios of ﬁtﬁfdfrrnfe from afrnpthyg splicing of mRNA, and
i i QN t | t ' i
e E0 AR AP ' G THB HOAGE LBy i o
with highw&mity.dnt nithe igabig to Iﬁntcract withiDB olhy. eel Rack ¢taklsyprioi nds
t QE@@% gtﬁ%h@etd%s EJI n%(!fo (ﬁ (§]7Qalﬁ%j @{Tlfegﬁﬁésma aﬁg @%eto specifically bind

function. In one e |nen e I nventi on,

Flt-1. laﬂmpfrr-GFItltll’roarNcqﬂb«é@»ﬂ $eg (&l %gd ﬁ@%t”éﬁfh%@d)‘sllm@e@ tihbong forms of
VEGFI ‘O]‘l’@ﬁ%‘ i Qxep%sge\ﬁ' g‘iﬁquHBIaﬁlQ géund Fotdih ﬁﬁ{ ({Lﬁ e‘i)Jase!ﬁl nq D€Muble form after

di se onoti ng sangi a el survi val %y
addltloamﬁhmasn eYEﬁ@ Beamdéffﬂ‘@cm e abiedio fermdfet v BERRS, adempPepressed. Olofsson
et al. PIOE NGHT LY &L %9@9‘25’[25925%5 g g of the invention can be

assessed eit invitro or I’'n vivo, using nethods

k Gompouingds yshial alrthe ianaitiohipsledaesdiirdzanic elceiles thiskert their modulating
ﬁ,lnct1o%§ thfs?% 1e gad(:ﬁtﬂ%wog’lﬂe Btla}&?rg!)&lﬁg gpﬂié kﬁ?’k@ eﬁl' c%rt@?@r ﬁfkg(g embodiments,
small Ievid@lldmgbmans angreopptobicd ta@tlmulafa é}trpsymrélgsmlahpm dlwecbgpelivating the

ynthesis in human nmesangial cells .

aﬁmﬂﬁﬁgﬁgggﬁlﬁgg%ﬂg%ES 2063 (1999)) and nitric oxide

pﬁgmmmdwe@ém theeinyasfipn welode qgorist ansbaglics. En@lodicrrafthe present

I f I f

imvent B e e g B R P Rl RE 0Pl
mvent@eI dngbod&s ot the mvBitop edidReri-Toianiibodins: l48e @n@d(m@ggﬁt)le invention,
the ant@?it—ll ag{l‘&)ldkgquc"ﬁ(lé@ Bi nhssto %ﬁc‘[; ﬁ]ﬁéﬁﬁ? fihlﬁl W o‘ﬁ{'léﬁ”egﬁrrg tHeSKBg function. In

nmet hods own in the art, includ Ing but not Mimte
one entbgdimeptad it inggntigre the aneFbt arpikiadysiy am #ﬁ@mssantlb ¢dypan bl ue

dye excl usi on/ hemacyt oneter counting, or flow

cytonetry. See also, e.g., Glozaki, A, et al. Rapi d

change of gl ucose concentration pronotes nesangi al

cell proliferation via VEG-: inhibitory effects of

t hi azol i di nedi one . BlocheWIBlophys Res Cbnnun

PNA ™ N A ~ N S NN AN a1 o s o gy
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downr egul ate gene expression of factors that are

inportant in regulating kidney activities, e.g., Table
wQ@2008e12308s and techni ques for detecting | evel BCOUS20RNA64950
expression or protein expression in target
cells/tissues are known to those skilled in the art.
F&he mxautiph provigesrmactiendp fe gisitonnt of ighcyohsraisec. getyememelingynesangial
qu - [
cell s Y\@{ 1§h1§r§raa?1 (f?f%(?;é,g Eftngﬁlg gf d\;ﬁ{l}léllgﬁgot%%/s dses"’[‘ﬁg Elﬂgwﬁ 9(91§o§mg effects of
the an@mrmil chu bm@mmiteahﬂrél Yitye ot ih@ivieyusmigaicztands brpvaina the art and those

descrﬂ%ﬁlﬂgrg u%@lt exgﬁf)l% Bh&ﬁo@%oﬁ%@ﬁb&{ ﬁ‘gﬁéae b%/%%slggg (si—‘!{:s f u'Aglemlya T.,

et ec I ng ene expr ession

Uses

)

et al. [} heasp agd enldgices ®iladen synthesis in

humagﬁ sg%?’a'l gélll &z?ﬁ?@}?zt)% 26%5 (%092#%(% t&%%kﬁ%g‘dﬁgtg)}f c%}1r 5 onitored

(see, efgl 9&BMmanstdsttral. & pythifantpr CSate exade psvduction b

culture%% 95%?%%{]_% é}@ lfﬁ&cﬁlblgg ?‘h)ﬁ%eg gg?n??)’)l; 9%0 eéga?% K}e%ﬂu éhl; pr%flgratwn is

assessqdMasiag prlioteasing am:tlmgls]gy)s/n (O petrincliRhing ot odtdiniited to, measuring the rate

of DN%%@%% %h:g%é gl(llqlg gj%:e‘ceé(glgﬂg?ﬂ\)%n%gymlgﬁtgr c%ﬁﬂﬁfﬁé r as S %oet See also, e.g.,

Onozakig Ac £f @ nRamigh £ pS £ q

VEGFmfl: %ffor 1-8?. s @la 1 88 6@%@'@&?&%@% c%'in@h 31&3 54999 (§|094).
Ghner agrsct]1 PO ing2itiod ZBW(dtQ@Bt)lodsaxﬁ dsingd $RGER aaimstsSe ulemgléate or

downr%%ﬁhg%ze %)ésesél&lg (gfl% ctgrg) #ﬂapélf@ ﬁnﬁ%a&%ﬁe?ﬁﬁ Ir]&g{ﬁ% géél%ﬁllteé,%%, Table 2.

Methoglwésech@tm@ rforrdetGﬁDaée\@fs 0émBlNPf ¢X@Hﬂtsm@7nor¢>m1¢m pipyeskingrfarget

oo NS AR 5 £ L DB oy g

knownmualley_@clé hzzlardutaeorrmsﬂyp;msiag ewbescapabianfdyatizeg fopnlyadcleotides, under

conditﬁH&Juﬁh&e 2 'thg?Plei(ﬁﬁn &d‘iﬁl?s' (Elgﬁ!th %gﬁ(ﬁleangﬁneﬁs%}e%#eﬁg rﬁe?tﬁods useful for
to the speci es used € expression o

detectiag gk lexpession g@lnée batmpt lgnigsalrio wuﬁmnﬁybd@@zéwn é‘“d)_uandl J Mol Blol

98: 503‘3%?5%5291%11‘1{%?&2 o dzafibl JW%JE%%&H QD PSR QA Sci. USH 80:4094-

r exanp rrent rotoco S
4098 (l\ﬂﬂi%@cmta@tIOBlemkmgg’leasg mhppﬂw (Sepbrapidct8b (100 1 Ndwedvdrriloning, A
‘h | i
Labongz‘gr?/ Mangé]lg%rgo I g@& gkﬁ I?ﬂb&%gg(g%tgl?gﬁ%s \x} ?{);%2 msc‘e%foc‘tectlon assays
(Currenmm@[s gavgle@mﬂwlvgy tohe Vékey apdponseN qys‘édrk 199¢), DAiAnggquence
analysR uafnd@Q@y mietaBl HEQ réa%u&P %‘ﬁ‘&&tio}{ SORE KQERE5 LY 8,683,195, and

assa stens usi ng hni q suc
4889&@dﬁ@kmﬁ@m&&@s&ycA@lhﬁmdGbm2§ﬁ§5Vﬁﬁk@ﬁ7(hﬁ&h6@bn%emﬁlG@wnw
120: 62@;62§§1)9:8 8) Q g@f g% ?t%é IS%Z%WS ?g%?g??%’l?)n I?Sgam%c PB&MﬂB%Ihefn%ybndlzatlon with
probesjspepiffedidi thé aeicdn varssiaydl typey. Silcumictimdsrd agplafiesti¢nmimmgpnly known in

0 0

v L L SO1 LR AL SPLARELAS R
analys'ag@alg@n(r@t@qtqq tg gnsu@gjgteumqnnépu@ﬂc ag@aygh. the de.51red degree of relatedness to
the sp&%&%#ﬁs‘e&%ﬁe%g@&%ﬁy& enc? Qpélﬁmg%e £ 15888 B¥Seted and

[ nof | uorescence assa proteln A assays,
qwmﬁﬁwhuh@@1é@ﬂwb@h@mesEdnassaysmﬂ@g@>ﬁnwxmm@eéhwwwﬂﬁemuﬂsm

b e etecting a | abel on

A“*%??éégggﬁégﬁﬂgﬂ nd%yﬂgkﬁ&gﬁg%ﬁg?denbodlnent t he

pPiotearr lgvadyeanbo dgteqt@i teémewnedsayuststaatddieg siksicifig itqprotgin. &/ arious

- [

R L
compefitityedse systamyusing saskniayce suah@mdwmm@awx EL&YA hatyaestlinkeyd
1mmu1¥3h&gén? gsssé v @%ﬁg&g@g‘tﬂllmonﬁr%p\m I glo ] egra I91'61'3 3§s , %ﬁ g{fﬁlélgﬂ precipitin
reacthnﬁ\ylgmtmqgipfquwmamﬁ Bty JME@%smt(qu@gj}o@gld@jrgold enzyme or radioisotope

anti gen-bi nding fragnents of VEGFR or ot her

ant i bodi es described herein.? Exenplary ant i bodi es

i nclude, e.g., polyclonal, nonoclonal, humanized,

fragnent, multispecific, heteroconjugated

nultlvalent effector functlon etc antlbodles In

. o . o a1 o, . ' . e
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The anti bodi es of the invention can conprise
pol ycl onal anti bodi es. Methods of preparing pol ycl onal
wa@piorhosses are known to the skilled artisan. IOF/US2007/064950
e glgégl {
labels)f% El’ot ﬂlgfgglg,’é)?& 1tat%31 nrégg?ﬂs ﬁl%g tgﬁéﬁ gﬁ% g hg& %ggllitma ion assays,
hemag@hltlnaﬂon afp@y‘Si) tcgmalainer(t |ﬁfaat1qnmpse—m inomgnofifioredrence ebsexsaprotein A assays,
. ' . t
1mmunt%ﬁlt§étfg)§Foer§l£%%s?a§ n,%gzj g%&%oemé) et éalﬁ%{)ﬁﬁbqﬂ&ﬂég &ﬁetgc%a bg/gﬁ{egtmg a label
Onﬂwpﬁmwh@nénéylb&mbwmbmmDWHmmmﬁ@dnm@ygnmxwﬁwhbwewdbnﬁ%mﬁmgbmdmg
el I
ofa sep&ggrgaﬁﬁq0?§ oﬁr%{;é‘éfi@ r}ﬁ }E:ﬁ%ﬂaryuaglﬁﬁddg} I%J]%hﬂgte%gﬁég{ngnt #L secondary
antibodjeis ilabaltscil My mgentre kfigyn ie tzerap fer deteaiied rdiadie pr oythunoassay and are
e S f r (conjugation through cysteine
Wlthm?ﬁeé @ %@n‘? r%ﬁ{?gucm nimde (through lysine
Antibediesi dues) gl ut ar al dehyde, succinic anhydride, SOCI 2,

O!&n‘ﬁ;ola?eg_me \M:}ﬁiroﬁ ugluag gntBQ‘E FR aﬁit_llb E%g @%&E%nh%ﬁding fragments of

groups I 'mal's are | nmuni zed agai nst ,
VEGFRnenttegemibedicolaiged sgin. oExed@ﬂary/a_ttnbv@§ ihgludsoerbi prilyripnal,

. r .
monoc?dgglbhl%réa%gzreﬁr%} gﬁlelﬁ?lggltlgjfefltf %e{égogéﬁ{l%te , I\l}g]](ag%éé{g,aegfgctglf fﬁﬁctlon, etc.,
antibodiese Un dérgincanrbplisteats aﬁ]hawnmtloarthe amibedst is agagohiet agbaesyi on

intraderrmlly at multiple sites. One nonth |later the
Polycl%ﬂl%zﬁod?ere boosted with 1/5 to 1/10 the' ori gi nal
anount pepti de or conjugate in Freund' s conplete
athaanaibddidyof ﬂldbmﬁtaﬂleﬂmSoﬂlpﬁjseﬁdlj/dlcﬁhaaintlﬁbﬂlési Mﬁloﬁh bﬁﬁeparmg
Seven. 14 da | ater. t he.ani re
polyel G5 iy Sesgbainna ¢ B ST Bua) T esp b anr Hapul Apigocies aguns
VEGFRQEbSIhEéﬂ id Iﬁﬁltﬂalstblyené ortraultiflt atbedbigouslyq)io€ mkrhpyeritdnbe (ip) injections of the
osted with th onj ugate of the sane . .
reevar) A An ST o 08 0 5 SIHRRE id byt i Resina pepein tha s
immuroBénddtig hheaspebiidsfte beiimumizag, $~gl imkiolbglm@ag@m:yan@o B4rukg atb@min, bovine

SO0 can be nade in, reco. nt ul ture as
thyroefib R Sy i BRe ot SSe p B! B afs dorgrampte
maleingiti@eBzolyt @lfbyuceisigmddet c@teﬁ@b@ﬁ@ﬁoﬁ fmﬁ)wg]‘ir'ﬂ%fb&lerr&ﬁ(ﬁﬁi)ﬂe hydroxysucc1n1m1de

croug R B PRSP Ve RECRDE 4 POF CSdERT bR pyore Rand R are

dlffereiﬁ]i]lbegro&ps al, Nature, 256:495 (1975), or may be made

orer nant . Ie (U. S. Patent No. o .
4X§ S@é%@@@%ﬂﬁ/%ﬁ@%%ﬁ?%%%ﬁ conjugalisq dgivagygidy combining,
e.g., 1(amgr @ Prigat the pasdin almoﬁﬁlgate goichblAS oﬂmh:aj'f’éftpect‘tlvelly) Wﬁlﬁ;&qu&mes of

muni ze nabqv escr b
FreundéJD (fog:l?p¥etef gfﬁlﬁlﬁ 6’911 g}iec{nﬁgattl% fJﬁlgH)B & rag?rmg %%té]ﬂ,lg e‘esngf One month later
the anipfaBdittCi oo ge dwith Uﬁﬁi} B'$0 thb atigidl lamosq eﬁpa‘phdea&ﬂcynjbgdlﬂﬂnt%eund s complete
otel n e nji z t er nat e
o H R i T T8 1o U A SRS By e bied and

serum ish@ﬂ’ayaf for dntisedy tinért Aninydd zﬁé‘rﬁ)()@ﬁﬂ L] sl theg pam@us t"J@{picelly, the animal is

boosteﬂ glvbt};l q‘%&ﬂ,&lel%aéi ci)tst ¢l asl@t?g%ﬂ%)ﬁé% %[?d Mcf @ea%ﬂt g)tefu? and/or through a

differchr drovsilipki@g reagiaht. RE(&@JIgIa’QEaIS(p@n 59 ﬂﬁ%ln(rék@ﬂﬁﬂlﬁﬂt@elf’a&ﬁ&, as protein
The hybrid th ded
fsions, 1S HERTREN e S MELBY BT UPE e LT T JpGas Fonse

contai ns one or nore substances that inhi b|t t he
Monodvmwnthtitmdiesur vi val of the unfused, parental nyel oma
cells. For exanple, if the parent aI myel oma cells |a

ck

t }@n%wh@tlh%ﬁﬁa%?q‘m?@ ug@g meﬁlébrmmdg'@sggpscnbed by Kohler et al.,
Naturd Q%"@%Q[%? of PRI tHIRREbinhRONA Eb& (1B ipihNy. 4,816,567).

the hybridomas typically wll include hypoxant hine,

ahi thoprbaidpma mgth taﬁlgﬂwedfrrrﬁ)éle{ HINTODRAE DORFAIMG PUc as a hamster or
macaq@RSHIRPGE SiiRME A hdriRabBY QR Ribed toREERT; n{?ﬁédyfeg R produce or are

celI's. Typical nyeloma cells are thosé that fuse

efficiently, support stable high-Ievel production of

anti body by the sel ected ant%%ody-producing cells, and

are sensitive to a nmedium such as HAT nedi um Anobng

these, preferred nyeloma cell lines are nmurine nyel ona

Ilnes such as those derlved fron1NDPC—21 and NPC—l 1

o oy ' ~ 1 e ~
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Di ego, California USA, and SP-2 or X63-Ag8-653 cells
avai l able fromthe Anerican Type Culture Collection,
woR@kAt1A3b€£, Maryl and USA. Human nyel oma and noRGEURONEOH4950

oD FLTBUELATRES L LS R0 L 560, 595 By o

Alternalwe]ynimpbfbcytes mgb@mmunqz;@ 8441)1170 Bryoddoeytestthealare fused with myeloma cells

using JXstp?ﬁp]t?oﬁ%: %?]I%% %é’m, El%%qgRg&%@”%g@%q%m%@ﬁﬁﬁgéj?elll{l(e}\(l)\;hng, Monoclonal

AntiboYigs: wmm&y)md Pi@ofideLppeSOndi(deademicingse HOB@br i doma cel | s

1B AR TR L PR A P PR

typicalgpeeoiafns oh¢ g nydfre mbst@memhaﬂ inlgbit thb gohweisorproahatefdhdoynfused, parental
d ' . .
myelm!ﬁX pe(lfs 9%()3{?1%#1'3 St &Qﬁargﬁal%ékg)%ﬂ}cﬁl%aft%%%e ebnlz?g]ra? }rl?aoogasnéhér)l/e’ guanine
phOSpI@ubbsyhgans@dlse)ﬁHﬁﬁlﬁrmgﬁW ){tRI jtugrmedivny fve the ihplkridmas typically will
0

1nc1udé ﬁ%ﬁ%ﬁgl?eé Qr( i g;éb% g&lglrm?%ﬁ g%gﬁ# Sﬁﬁgigﬂas?lkﬁﬁlcgsggevfent the growth
OfHGFHh%dcﬁ;mmCtaﬂﬂal ant i body can, for exanple,

%rpﬁgarwglgrﬁngelfsgl Al @‘ih%’hﬁlgedgﬁg%ﬁﬁ@%ogi st%%ﬁ@ple@gl%mducnon of

antlbOﬂWtb’rthd wigted entibgdﬁap@_ducui@qells‘ pebire beasitipy to dusdivantuchadil 48 medium.
Amon L egeh egﬁgd ﬁnlggoﬁgge(ﬂll ne érg ¥ n@er 1{1%/@(51{1&/ Tine& %géﬁogs tlﬁ)% héﬂv&y from

0 nes Yy e Ssu 0 ne
MOPC[ﬂ b@éd@? @4l alndsegmmm a\b}lalgd; ford @recﬁaﬂ@nﬂ’qmdg Cél@dtrfq)gtlon Center, San

s BRI, 0SPOURS ARLAASLRLESI AL B8 e ot
ollecn@rd Rackvdle, Mthslﬁné WSpo dhinian oiyalpera afibmoesgdwphehet@onENomag cell lines
also harl\?g Me%léde%?igem e}od&c@lofrflgfdﬁu&ﬂaﬁ ﬂion&éj&ah%[)&g&q’ﬁoga%t lJISIImmunol.,

y ivo as asclt tunors in
133:300h €1 9% b Beddowral ala Monbddia dnigdwdy é»toeldctlby I edfﬂelqs@fkmh’ dnzd@ations, pp. 51-
63 (Mggqu%}&etr?{l) pgﬁ(ab%@%fromthe cul ture nedi um _
asci t or ser by conventi onal i nmmunogl obulin
pGnlitfre madlumnn Whl@h byhudema salls larcggowihgis assppaidbeprogueienedfmmonoclonal
X >
antlboés‘f:s%g{%?tgﬁ ﬁ%r gts ‘?‘%@ﬁg ¥ eaorﬂ?(flﬁ g?&g‘?‘?%ﬁhg% ?ﬁ?%arrrlgtg(gdles gr(}(]iuced by
hybridTihe cells n‘m:beoimhmam b}blomuegprmigitaa'blsm bkyem wadeo b})ndmg assay, such as

.. i ; .
radio R ATY PGS im B Bk OE (HASEL SR thiaues and
assays amknbw lnethe ars Thedaiding aiffgoty af thd menoclgrbaudheddandprrggample, be
detemq}% n u c gglilafcgagengggg ggg[ﬁltl gta lgdalioélg%:aa%zdb nlgoc}lf mb d?f 2r(1) é 1980).
sﬁéterl ltybgddnhacetlparg shaatsficd b pliofere ehigboHisavhthadrdirgd sgbrificity, affinity,

and/or ggﬁ}ltg Sth@éloﬁers] ﬁqa%@ Qtﬁ)lclgﬂé’%i Ml{lpggﬂi[%ﬁ%) pr&{é&ﬁl@y dI g‘I‘&J&‘Hﬂby standard

serve as"a source f suc

methodsEo DA Marpclber! ghialpeds i Mirgipés pre Esicore, Meth &3§Acmmm1’ress 1986)).
: r I PR A [

Sultab% ecﬁllt&r,g ﬁ‘fsgdlltgtnﬁg%ﬁ%(%g cﬁl‘ﬂg éﬂr%%énsl[glg hﬂal;i}/[SEtwg? ova% 5648%%$um In

additiqneﬂhb hybrtdpmmyféls onE be eliolws i hat asgeciteptunotsHe piiigealpr oduce

PMlahﬁ\)oefeQEe%fe%d bty eosgf)(%l{%n% %‘ulr%f?y %ﬁﬂt 1? m the culture
nonoc ant1 bodi es e reconbi nant “h S.
medivReasoitds |ﬂneﬂn@r sworhy@pn‘@ntlmfal mminbgldbwio piifi¢atipeprdesiores bl as, for
exampien{)ﬁgfn dA @gﬁlﬂwse Jirgygg )PI ?tr ZHI‘BLQBET glgb Q%e | S(%)'Ihoresw aly51s or affinity

ies or an |bo gnent ated 1
Chrom@tngraHiUdy phage libraries generated using the

gmg%ld%ﬁalqgﬁlggi %’ﬁ’lqgﬂgo s e?&éc}gmﬁﬁlaﬂlDNm&ﬂB& such as those

descrﬂggzn B34P8.2%0. (896 197. YA Kbgoking dite na}noclgnal W]bo@p@ls readily isolated and
sequet%%%usﬁ%#gﬁ%ﬁtﬁﬁ%g&é‘%egggéé gs, %g 8%1?%(&}%%(:3%0&1 nxgp Qlaes THIAE ﬁrg @apable of
binding piigeidicillygo g@@bsr@qqheglthe beryl pedlightelmind e e m@eoqlml antibodies). The
production of high affinity (nMrange) human
anti bodi es by chain shuffli rﬂ? (Marks et al,
Bi o/ Technol ogy, 10:779-783 (1992)), as well as
conbi natorial infection and in vivo reconbination as a
strategy for const ruct| ng very I | arge phage l'ibraries

“AZ 2 o o, ~ A NN INE™ NSNS
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anti body hybri doma techni ques for isolation of
nmonocl onal anti bodi es. The DNA al so nay be nodified,
W0 o078xapl e, by substituting the codi ng sequePCEUSINT/064950
V a i i l. .
hybrid T OB K B0 b ! DR E e ERABLE My B ED B g 6 Buprssion
vectorg} whioB atsGiien tMm;qutgbnto hest calls suras . cladells, Awaah CGB LellySHhinese hamster
ovary m%gﬂﬁ ()%1%? ﬂ’%}r&% %e IE 'H’lgy ({c’()gtl%ﬁgth%g&sg ﬁddgc%‘qulg}%{l(g %?btuiﬂﬁ grotein, to obtain the
synthegip olf m@}lOS]@OFU enidedicom the nammhmmulmgiebb WRdcompiotny pedudtide of antibodies
Tl el mmunogl obul i n pol ypepti des are
Wﬂ”m u r@§1%¥%§9%%?ﬂ% ééconstant domai ns of an anti body,
ofn anhtlayr_ carbe digwhs pitbadiecorfagtibodi &agragnitsedoh be Walatadl frgmentibody phage
1ibraﬁé%%%ne?£{éd Ity %&hlaa Edn & Bch%&ﬂ@R;'% ét%’ szar&r% 8835 858(1990).

chimeric 1 ent nprising
Clacksamtd qgeNagenBI2mi24 28 K1t9é1)haad il\/hlgksypelc Uchfl Bby)l F282:58h597 (1991) describe
9ah i Vi
the 150241%%1% ATl Crﬁ@%n(?%l?ﬁag% tﬂ?b Le% gﬁs?ecgﬁt dg nE %%ﬁraﬁ‘@s ﬁgﬁzquent
public#fionadesarbeithequo dustiohndf ihigb difesty 6fM tdmge)l howen titibndicslry chain shuffling
(Marki&gprllﬁgﬁ" ﬁ%ﬂ@@bm%% (2%25 g;?s vﬁ%l a0 Hmﬁaﬂ%al nge‘i'}lglgan yivo
recombingtiop due gtitagn fa cpms_trtlcrtmmvafyé@m wegwhiirofes (W andoeras., Nuc Acids.
i r
Res., 2;{2325222?5? E_{)dg?p?@}rngsghgs% 1&ihi e,rs% ‘g&rﬁgesﬁl%ﬁ%‘% Fo)e/tpdtdgﬁé% ngo?lgclonal
antiboctbr lotridema fegtpopues' foviaqﬂamml of m@omml angcvr’msl zation can be
ORI Y BE LOUIRS LAMANE IR A AED HRE Phe SIS or human
hﬁwycmgaﬂychﬁme@hWahhH@msaHﬂMN@f@ﬁémn®@@HSZ®H@Q§mQQQ®8V§-EﬂﬂﬁN&
[ . : ; ..
4,816 yﬁﬁbglglﬁ%/sgﬁl Ieﬁ%l ?’160 e%ljl %S%fl%%t)éﬁgée% 356 x C ?)2?%%41[11%19%; joining to the
nmnmm@bb@gpmwmgﬁ@ug@qa@n@@@xmﬂwaOﬁmnwnwamqﬁm@dvrmnmnngMHm
polyp ;gordingly, such "hunani zed" antibodies are chineric
nti bodi es (U.S. Patent No. 4,816,567) wherein
s Emcaélmsulczhl noy-ithegspgiahain patyricpides are uhstitatod doritedlogstant domains of an
antlbogvé) ue r gt%ﬁlgd ?]og ﬁﬁbfh%%tleg&g%%{nes SOIP 81}6%915%6%%891@91’1&%1‘[6 of an antibody to
create glmmnmcz@dalam vitibody exnpaisiog pmﬁn@afm qonﬂvumﬂa haviikgorge@gcifyrfor an
. CDF S| k i dues
anige o AR P 2gh B UEE R PRI K IR TeEE! [
rodent anti bodi es. The choi ce of human vari abl e
HumadigerbdnddTunypr dntibodles  and heavy, to be used in naki ng

t he..humanjzed anti bodi es | ver ant . to red
L AR Bl 6 b Aa et B el FRPTAG ™ pislel fpts. A
humanivet habody e osecurite emivh atib ecsidass iadd dacadan@iitfroaf a @urce which is non-

ent ntlbod i S..screened ai pst  the._entire I|br
namar) P R i e e e o TP SRy ich are
typicalbyegktdrftoa sdtiiaport s atdbisSdsiait. Glunfaaizatdn cainbe ¢seah@nity pesformed following

d th f .h
the melG b R SR e By LSPH  TWrE 30 g s g et o
Naturd, 329BB; 32@hlﬂ8 R); ¥eibeyah e dl., Shibice, B3O 53413806 D08, b9 B8ubs)ituting rodent
t hod ticul d.
cors b b Eon e o BulECaTEr 1 AR nlH ot sy sueh
humaalzﬁta’rahlllmdlea breSHiRGFO hhﬂlb@ﬂled (iU;j$1tPamﬁt NTE&\SY6 séTaiwhsrein Bhiestantially less

franemo e use or veral different
than o GG RE AP foBaindiny S bt M BY T BprgShork e Hggagg from a non-
humanSpd:clddSBq pr8Qicd 28maidAARibodfes estrgpietly thman]a.ntll)d’ﬂiﬁs @k which some CDR
262 or t.ant
resicug 370 BRGPWSoRe Bt ey R 0GR g sits inrodent
antiboditf. i nity for the antigen and other favorable
bi ol ogi cal properties. To achieve this goal, according
to a typical nmethod, humani zed anti bodi es are prepared
by a process of anaIyS|s of the parental sequences and
vari ous concept ual hunanlzed3products usi ng
t hr ee- di nensi onal nodel s of the parental and humani zed
sequences. Threedi nensi onal i mmunogl obulin nodels are
connDnIy avai l able and are famliar to those skilled

' g,
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Comput er prograns are available which illustrate and

di spl ay probabl e three-di nensi onal confornmational

waeoagt1aises of sel ected candi date i nmunogl obul PEIT/US2007/064950

S 9 t I .

o SR bl £ U R W i the
humanfzgd ettibodicnig vol impratagidn diddet atigammitnogrobding te tieeqieelele best-fit”
methmll t s’e@&ence @%lxbétég)g%c?of a{in:(%:aqmbﬁﬁt é[jﬂlilg%da'l 15‘&'1’&%1%%2115&%6 entire library of
knowndmmag emablerdomhmssemyces FRrlegiad sewersawhish issdésett taettlatay the rodent is

then a&g(ﬂ?d {gﬁ% }glérfsall i %@W&E%@%&‘gﬂhﬁﬁlﬂg&n fg@ Ql{tfbo%p(%gﬁggﬁggsﬁ 9nmunol. ,

ant aracteristi
151:2290 €98 3)s Etothib i il VyMdloBiot HE6:PA §887) amitiogfen(nsthod iisss a particular
|
framevg&g dgn*}'%‘:? frglhlg%egcg)ﬁt&lﬁ&is ’secfuplﬁ:\e/ g’Pﬁl lgl%ﬁalnq %d%ge ﬁt;: %ﬁﬂﬁ:ﬁfﬂ é{lbgroup of light
or heayyi ahginpgTheAbme framev arle Im}y b¢ psefl Sornowrab didfsicht Temtamzm amib@ees (Carter et
at., Prbd AARIRNY %cza%‘fsﬂaé9s42§§(1992n) BRG8): P 8. FARARS Broolpon
i muni zat'i on roduci a tull’repertoire of hunan
ahiti§ fooblir émspdrant the aathizs)ém:be lofimagzdbyiinetestipmefinghgiffodbiyl forthe antigen
| )
and otlpek ?a@ﬁ&hlg ?3)6 éllz %f[g ?tq'é?oﬁo 8 GVE Sa%t%? E%:glgﬁ]%gg gsﬁé&cﬁgﬂ&hod humanized
antiboglies a1¢ pigpar@thymprvé@ﬁ) of geaiwisi of thelpereeiel wqeemces gad yariohyn@nceptual
human’f%g 'du(gg 1?5 %hl&}%nél&la&% lse(}f he Wd'al&'nl%} &ﬂd%ﬂ 9121 ed sequences. Three-
iz fthe human

enous roducti on. ransrtrer o
dlmeng@mhmhmmeglpbnhynmglbb lwl comnygelyavalablaynd are Sang har gethpyel skifled in the art.
Complﬂyrtp"il%tr dﬁg &8 a&%léﬁle &/ﬁéﬁj lﬁlstfa]% %npglsgl%? gléﬁébleotﬂregfdngéﬁ%gal conformational

I es upon ant
structuges lod adpgtcd sansltidatg] 1mnﬁp@g}obuhﬂsdqu¢x@asd In@gq_lonjgﬂtheg @lisplBBsipermits analysis

of the élge??gl% eerort;a ﬁ%ﬁ&g‘%\éé tn%h%éréc?lloflmy?p nt#% (%gldf"agl% “ﬁ%@"@%&l)(‘%g‘ﬁga’“’ i.e., the
analysEyo€ Frogads gt inflora herbiiBSE 258N GORpnbElnbinanbinbBgingisen. In this

way, Q%%Jee% gg)%sg?&% Va’%g j&ﬁ%(ﬁ‘g&gﬁﬂ géfé)?éng%nil %leg%qﬁ s so that the

desiredegntifpdy charagipristiBiso¢h as appeas@ pifdty f¢rigoect autigaglrans @ﬂnemd In
{. ] .1
sner L BRSO A AL 00L T 0 DL Ry i
antternitivelyuid ismgwplessgide tﬂnpscmuaandns@mranwlx(&lgoglequth@tmremdable, upon

1mmur¥\% PB}Erof Pl’g)dlﬁl I é@i Pé{)iré(%l%7 ﬁ% ant J)]d%]e'é 11%\%5 glﬁslergzié 0§~1snd0ge}10us

immurtoglhufinquieductm |be@9mvled1®hmbﬁerg®ﬂfé@edaﬂlet th¢ ety gavs figlesive of the
. r . . . .
antlboéﬂegg%}%agl 51n g%é(% ((J) g ﬁglgg ell,? glgndlg @&nd%ﬁ ?tgltﬁ%‘gg%regﬂts in complete
inhibitghngp b@ys@oassanﬁbndcftpmmeﬂona Atankfonsf ther lapae sergr-lyre impwnoglobulin gene
I
array 1§ yt[cil I%gﬁne ngeolhnl{ﬂgl}t %g@eg%g Pﬁs&{t hncthg roﬁgﬁgﬁj %NRBHS alfltib @ggaﬁ}oﬁ la{ﬁtlgen
challer@qagg genbiebovisedi @bt fron gVaﬂaé@ld Soh USHe90:2551 (1993) Jakobovits et al.,
| PK [
Naz‘uref 5' 5'5%§( ngﬁ{'&gggrﬁlaﬂl{ et al e%m‘n [Ergfgzama'% %50((} 5@321‘4&#1& Iju@hosal et al.

ection o ene enco ing t I biti
Abwﬂtﬁé§é8ﬁﬁ@beﬁhﬂ@samﬁhd@samhbobhé@eeﬁﬁwneh%SGWEMMmbmhé
€ Y

(Hoogél{bgggr In&ez d§lng£zaéz§§r2§7e S6f ('0?915 O Qzl’a?’r}e o1, 5 b®. 381397 (1991);
Vﬁm&@@ﬁm@@WﬂWKB@%rhh@3@hﬂ§%élI D J., Cur Opinin Struct

BHQJnar?aI?l@g’dleschtﬂ' alg&lgegp?}%ducéﬂﬁsﬁ{ QJa {cﬁl%ﬁuegfknéévrgﬁ% art, including

segnents can be use or exanpl e
phage @splexktoarics ( Hedgenboatapd Wmt%z /\@2431652 82( 399199 1) SN hrks edl.al. Mol.

j r

Biol., ﬁZ%@F ﬁ@g@go%%é)gc{ nl}ogatﬂtgi[lso %I }3 I‘ O gt\/l (?)%ﬁn ﬁrr%gessaq)%%el??e\(} 1r(1jframe nto
cither 4 major @mmglmoetem@elofgenemﬁa rﬁlﬂazr@dtom keeterigphagp sych b Md 3 of fdyand
- r . £0
d1sp1a}%ﬁ g? glr?%tl{oglo %&%& %&g@%@?&;&; tlgefp%g%t [?guecges BRLINEME ﬁlamentous
particlg an¢dingchi sn@le@@]aﬁdeé PN Ageans pf thanhdge gprwoicatetadtions bgped oiythe functional

essentially follow ng the techni ques described by

Marks et al., J MoL Biol. 222 581-597 (1991), or

Giffith et al., EMBQJ. 12:725-734 (1993). See, al so,

U S. Patent Nos. 5,565,332 and 5,573,905. The

technlques of CDIe et al . and Boerner et al. are also
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Anti body Fragments Antibody fragnents are al so
included in the invention. Various techni ques have
whewn/1th39el oped for the production of anti bodyPCT/US2007/064950
properfl%sqg%%%ﬁzbooldg 5@9% ﬁlplﬂzg%l%%lﬁngftﬁg ge{ng g?&gﬁlgtt% ﬂo%y?%{lf)lygéjthose
propereesg Thusvthe |pimge@memcs ad)me of thaoprppreatics of thBBewHe ﬁh@a Hisplaylcan be performed
I . - d RS 6A.
ina Vaﬁ t9|%g%§ﬂe1%§ ere gqg%g?i%l‘éxg{% ﬂ{ Zr\ll\cl{e %iggge)ll ﬁrjé ng}f; rggzg%%t?zéct Biol 3:564
571 (1%%30 bowrabsuprcodcechedegnapts|cgn bg/uspefm) nhvga displah ogir example, Clackson
ct al. ﬁcﬁbiles?aSZ &9? 69@?@2&%01&&&1&4 (g%rrée 0{ aﬁlggg%}o%e 05)195 fro dn a small

[ate romt ant raril es | SCUSSe
randorab@n{gnatqﬁdai Bbrarytoif Wedeyes dgla‘b:'d f@m the spdevenefgmgwmnizégrbmice. A repertoire of V

genes ﬁibrh %%Hélyun{z%? Ryrgafn%?n%rg QJH Be%bnscf‘rgl:&d Qﬁ%&é&%@s ?oael Jh‘yeirse array of antigens
coupled to torm a
(includBigreiFantgrot) oey belifolatdd Srgl @37' es(sa_@@]z}) ﬁollom dredcqhglqw described by Marks

ct al. ﬁ%tz *B‘?{lyﬁ?%%?-%%g 95@6‘3} dnfﬁ ff a9 é ?‘?2?%4‘ (a@%gzts%g also, U.S.

rect FOm t econbi nant host” ce ture
Patentﬁ\@@rﬁcﬁ6q;3é25arfd<ﬁr57t319é5 pFledemhhiqoes Oéﬁomwt albfcmd>B0fsmalgﬁ1rehms also available

or b B UL B OB O

nt's
Therappy Atap &ghenp. (@ FRH) andIdeerDeaB) Il Bh@BnolUIB(1)Rat%erit 99Np. Human
antlboéeérzgyhazs%gjﬁ %@/&gatée'&cb% e1g B%ltot% Vam ‘B éilégznqmﬂn%?l;atg \S(SI 5?‘_2% 6? Egrtld 5,229,275).
are devoid of constant reg| ons t hus, they are
Antiboy’ni”rweemf or reduced nonspeci fic bindi ng during in

SFv fu eji,ns nay be const uct e
v iied? Sepbintoor e e Paob e S Bt Caf OB ToeBtS e been developed
for the@lﬂddﬁéﬁdﬁl‘of huftid odyafru@eyitst Efaﬂitlﬁhlaﬂlypﬁheﬁ Mragiindnts were déivietl biaghyoteolytic

neer i e Bor r ebae upra. T
disesigh SR Ay 51 6 e "EPTINLAT I 1B el fgophvsica
MethofﬂﬁBlC]l’OWhﬂ!ﬂ(1I922)La|n$Brdﬁﬁirﬁdilbl Scledde, m1f(0)985¢)x We@er tht$€ fragments can
in nt | ment s e nonospeci.
now bRt FREH RLFE RO Tt oot BOaNBEN, AR ooy SRRy o b sold
from tiuntib@iglip@szeQibraiibedisdovwebboofl AltGMativelg) i 8SH Eagments can be directly

ltis ecfl anti pbodi e ve bindi
recoveiddom Papt pber Py o ERL o D08 Fab pr Brediee it g, BioTechnolon
10:163Wu7l(£9%8 ¢ lAcEﬁi?JhﬁgItdﬂ AStherappidhdhy Fab )] fragileyts bintd i§oded directly from

recom%ﬂ%ﬁit g%g ?eé]éci“&)i%f"h Bﬁ%ﬁﬁe‘%n&lﬁﬁﬁ fa"%@f% BTQgW&H"Pu g@ﬁgﬂé’rﬁaﬁ@m will be apparent

to the dkilic peiifidner. anbihbioghibegin’he, tenanibpdsaenbiéyis b hingle chain Fv fragment

B R K T R S I e T

the onlyRpecixk héth ilaﬁdﬁbdnlﬁﬁﬁg ﬁfd:s &geam 8dvorl of ybrBtaaicgoitst thggeticy are suitable for

I ecuI nt I - i.- CD15, | 85 : :
reducc e e G e T VA SRS T R P AR Eo Byt vild fuson
of an effe&@biProtciant d:1t-h€3|33é ﬂfiitnb opth8arbiixig2srmaut bf LLIBY afdel 4npBoldy Engineering,
ed. Bog%kaecl&?%}ag I gg%r'w'n&%?{ aﬁ@&%ﬁaﬁ“_ﬁﬁ:m elg}p{)fi}f”cgg.o?,f described in U.S.
Patent G@H T, BTTDﬂ(’iﬁéxaIr@m SudiDdkanintiboig fiapaayd @aysid matogietifig or bispecific.

hor none anal og, anti- EGF receptor/anti-CD3,

CD3/ ant i - CD19,
M”l”sg\?fffl-c@P%S\/i%g%ésﬁf?f%eur al cell adhesion mol ecul e

( NG Bt ﬂhe (HBhtioRAkb b RbALE RuReh RUPMAb &I, which have b1nd1ng
BP)/anti - anti - pan car cl noma assocl at ed ant i
spec1ﬁ€1 R;O)g(

eif)aﬁtew idiffersat angigoss While ruchreeloghles nmetly wilkfndy ind two
antlgel‘?sR?é: 'bfst)&ﬁtcl MtibRiBMBABL), ARBoALs WitlERldltioAD Q%e@ﬁﬁltﬁg W Gilecific
binds to a toxin such as anti-saporin/anti-Id

antibodips gre eoompasprd; byélgb@?pireﬁsw%m{lqn usqgj'lpfealht Exagmgbé pf ]ﬁsAbs include those with
one ar@UirkctCBEmantcbn SRREK hld thARhdr 2fAEM @M lagdih® b BytbtoLiBRidder molecule

anti-interferon-a(lFN-a)/antihybridoma idiotype,

anti-CEA/anti-vinca al kal oi d;_ BsAbs for converting

enzyne activated prodrugs su%”h as

anti - CD30/ anti - al kal i ne phosphat ase (which catal yzes

conversion of mtonycin phosphate prodrug to mtonycin

aI cohol) BsAbs \Nhl ch can be used as f| br| nol yt| c

o oy S o o g, - o o .



10

15

20

25

30

35

CD3/ anti - herpes sinplex virus (HSV), anti-T-cell
receptor: CD3 conpl ex/anti-influenza, anti-FcgR anti -
w7/ 1Bsfbs for tunor detection in vitro or i nP@I/UB2007/064950

such a8 %Ql%cgﬁﬁ%%%@%é %H%ﬁbg%tg aé%?@g)g/?“ﬁ maE)EEAE B-cell (1D10),

anti-CRYputirptss . antCBS/AbE p%7s agti-6fHesti-faaltcolb Facigunh asig CD3/anti-OVCAR-
3, anti- %gir%%( bgg%él—cd_?%g)a]?ﬂl{)hlaf Eﬁt{ tlt)k/gntl ﬂlgltahdc% stifult f’:ﬂ% h?bpmone analog, anti-
EGF r@:nptpn/ aurRosttatDajkain Al talan6@34@pti-§ﬁt1 P.-aiRRDBYIpV H, T@i-neural cell
adhem@{]{ngfeWKI\g%%ﬁb&gjl %ﬁtﬁ—?o?}%?ﬁlgging F?é?eﬂp(lF %%)/ ;grti—CD3, anti-pan carcinoma
associgert a,nn@({AMQ(E 30 3; -R8ABY with one arm which binds specifically to an antigen on
[z CD3/.a [ . . . .
ot Ellbhe R Ao By AR TR G0 orman bRz g eppi. vt
CD7/ahtrirwntiil, entj- C@3B4astpsqpbﬁm,@nfa€EAMdylcmsA glreina pti-infrfefon-o(IFN-o)/anti-
hybrldg\gg {Hl(ﬁ%/ae?‘%rt %ﬁ?{rm{]&e ‘fI’kal d gﬁ{%l og%%g&g@%ﬁ?@%&g&m&?&odmgs such
as antlfCrIéﬁ'@r‘mma&aKl@. @OSpﬁétaﬁb (?vhlzh bitdymse tdniversian v f hvahes) phOSphate prodrug to
; f | i i _ in
mltomﬁlté ng(gtﬁ)l), %:s% 1!11&01%%1? be 8& ﬁ%%‘ iﬁrloI%th Q?e%rsl%ﬁ?lgdég{l B ad i Yissue
plasmibpgop edivhioc (t&m albeﬂbreéanltls’,lr@@@e@typmpltamnwe RE1ves(UBn);gisAbs for
|

targen{ll\%{:@nﬂl S @L‘)&Q églﬂ rsé}? ggeé:g@@r% PJec#l g%%}hlslg!é}?f&tg ﬂk&p?otem (LDL)/anti-Fc
recept((rM? b IFsyRl Roy&il aalFeyRINGt BeAds f@ @S 1531@@391‘ @i@ﬁ@)@ﬁ;seases such as anti-
CD3/a ?ﬁ ess%l 11:)2: Hﬁlt f@tﬁ@l %ﬂstfa? 2 [eltseg% 3 d:'()ﬁgl‘ég/?lgt zly%ﬂr%g,sailti—FcyManti—
HIV; Bw‘dd Li@feulaomteemm imbitngiox trur @ so¢h @@nmﬁﬁﬂéqnefﬁoﬂfﬂﬁ lufetEA/anti-
DPTAn}hIU Cl%}e]&/ anf?. fh %@Ag%xa PE gﬁ%n'ish ?Qst dlagnostlc tools such as

bi speci fic structure. Puri tion e cor rect
anti-raptpf kg&aAnt-ferpihin, @hti-herseradish pgyoxjdﬂa@ (W)@ﬁﬁ-ihcmnoye anti-somatostatin/anti-

I; 1 e
substa&égggl%{glt ﬁﬂﬁ/glﬁhgﬂgz grﬁ CEA/%gﬁ ﬁ]$ﬁ5tosgé§g%e J@Q@Es oﬁtﬁ%etcﬁ% antibodies
lnclud@fmﬂc(ljléﬁ@dl CH4/WD 995"0881291)3@11&(1[15/ a4 @k@ﬁntIe@Dé(hntl CD8/anti-
CD37. Ellv%ne eIh 0 me §5€ he3 %E\SIGQH,[ %]%De(a O(I(;:ragn 1%2&373\1/'9 ?Ihal{[ aFlHIC?té(f)rﬁst%atl -Integrin a-
8. Blsbﬂclfd‘l amgbcslpae c:m‘beqxretpaed aa{ futiti¢rigthomiiantids gemtibodybiragimagts (e.g. F(ab’),
blspecf?c antl Odle re fused to i munogl obulin constant domain
nce The fusion preferably is wth an

| M@ﬂmdgﬂoomalltihg}bils;eai\ﬁy agtibailias oo ksdvanh thﬂ:cama Mditmoaimrddsétmg of full
length %1specef’%: antllpo% dics tlscgaﬁetd%% tl?eh g)fp’resm n %fetg\(} 11}11(1:1H g%o%%%rg ge?l%%}}ain—light chain
pairs, whfge thn tx(cﬁﬂilayns bomrtdefandnn g)etllﬁemsq (ﬁvellsn@n etsm{aNgrtuifeoBOSI 33g1589 (1983)).

Becau%rl\}ﬁgh% rakl)r{dglgnl an 't l’rlte()? P nnunog‘o%%hq heegst ang r1]1eht c&ams seLhS Ibrldomas

—

enco e I mu heav h T usPons
(quadramat,) proﬂuaieqloteenb,l nﬁherelolﬁ'ﬂlﬁu(huffgﬂemtunhbmly Imotj;dctlles; lo&ihich amlg one has the
nser. arate XPressian r .
correct blSp ¢ %;‘{% gsjt d)?l a(t)loré ofS tﬁ ? arrbef;t malecu e \gr 1§ahs usuanl doneeoy affinity

chromafhgrsnmy(sv:ps;j watﬂlexrcugbaactmef hekihdpiloiloy yiehs adjlavst $1mya1tmecedures are
. t I ns. of the.thr I ) [ ment s
dlscloslgyh 1n:\%n‘? / O%gﬁ (ﬁ%%raunec&er et P 8(9 9 (f ? @%ggﬁq{l 2219

nenfs en uhequa 1 08
pebcymipg 1odtehﬁdna1t aﬁ)rmb,dmubbdy hm@i@rthatnaims wiith thepieonei thmding

SpGClﬁ{?]ﬁleS QI?‘[&)OHU antt éen comsblmn% sﬂeEQ) are] ﬁ)lW% 0] niimt? Slgc'){)lgm ﬁonsQant ?onaam sequences.

The msnhmpnaérabty mwah eummmglohulmem:a\grchvm eonstahedomapr e@sprrsmg@f least part
pol.yvpept.i de.ch tios

of the f?‘ %'e ﬁ 2, %nlq 3 IXIPS tis dsprefe Vﬁ{oq‘la}mh EeJle flrgr ﬁeagy zl}alen co}pstant region (CH1)

contaupag the eitd r&cessdrsgfur ilgb&hmebmdmg,@mem a0 ddastent ofthe fulsioss. DNAs

encodiﬁ%ﬁ{e I(i)rg G %o%uhlrbhebﬁ[e (ﬁla u516anrgtaln?l?I Of:l desued ¢ ?P%gﬁ)%%fnﬂgﬁhﬁ (éhain, are
inserted @ i;efpanateteyprﬁsalo@ Ivectars,rand attadoﬂramﬁd@relddnto ARifblg hots utgamism. This
heavy chain-Iight chain pair_ (providing a second
bi ndi ng specificity) in the Yther arm It was found
that this asymretric structure facilitates the
separation of the desired bispecific conpound from
unwant ed | rmunogl obuI | n cha| n conbl nat| ons, as t he

o
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Accordi ng to anot her approach described in W96/ 2701
1, the interface between a pair of anti body nol ecul es
w@anw7hesengi neered to maxi m ze the percentage BET/US2007/064950
. i r fro ' s I .
ook LA L0 B RN LR LT SBORARRh b
embodpagts wientheudHgtic ofithe thref podypeitive |cm1@£)usc<bln$lteamnstmm pmovide the
. . [
optlmdgﬁg%lﬁéslg ggl?g\]x%geer ﬁ?Jg?blg Foalggéﬁgt?es(%gﬁ ng fS Sltpc%% ﬁ)? I&vﬂo % aﬂ fhree polypeptide
chains ipdrecupressame ceteplleo dib enpresvidnax gideasstivdeobyheritids cl{aensgn equal ratios
.V1-0Si avities" of
resls YR B hotRY BERAN of R IREBAN B KanE 0 i n(5)
afeong cwhodaen of thiveppropdy tha biepasifictaheb @@@ andompesedoldyhybrid
| i i )
1mmuﬂ\‘;\§ﬁfoﬁﬁﬂl h%?% rh!ug ﬁ%@% Q b n%{n% mcﬂg rr?o%h 91;12 I’?g(ﬁ aé ?;@‘iflﬁﬁnsnunoglobuhn
heavy plragnvlighe shagn mdhl@md@mafsmond hmdleasnenl@cmh én i ethdr apfh. fthyers found that
this asﬂ‘ﬁﬁlgtgg gﬁdEﬁﬁ %&ﬁﬁte@ﬂl&% ?ﬂl\é@ QF tﬁed de%ﬂgd e giﬁgg(ﬁngfbldﬁ@fr@lﬁ unwanted
I Mers. ni que or generating i Speci
immurgglobWctheis pbmb;mtam iapthd prefenagefemt smibangbobalis bt eleam in only one half
|
of the gig%&gig g]ﬁ)geé:{llg g%o@ﬁie fotr glfag%‘léejggyu%ff: %’Jara‘?ﬁﬁ‘ rT’Plln flpdea%lE{?s%s]::foged in WO
94/04680 e hordurther dedils of M@n@bls@@gc alglbbdl(ss_l_gs,ﬁ))r Gewple] Ebleesh et al., Methods
, d in intact antibodies are
" Enz%%%?@b%tezllé\gﬁga cl eaved to generate F(ab') 2
f Aagpnding ©©. andthggeprbwégln@nb@i iaM96EawId ethe inerfahebgtwesmampei of
I 9)
sotsof} b Db b g SRR i AAREDerb bl PR P ar rocovered
from refogbinfitgell fwturentliho nrefctige inkaface ¢<mang1a®m kagyenat efitbadCigy dmain of an
antibo%c%ﬂst?rﬂ rdﬁl%{u e% tfl@ﬁ%ﬁfg@ anE b 198113 %19191‘-1 gmﬁl'éﬁ)l s&i? Eﬂaﬁ@tﬁlogﬂﬁe interface of
e of the Fab'- erivatives I's en reconverted to
the first hgibedibmoledrilodre toplacaiduidt lexgar sidetchainelegaytait ey trgtdphen).
o rmioxed i
Comp @Rl TS o ihchfcaB 0 SRS B 0P ARISIe Bt B o the oo
of the Fhendpingprely infolasula by i dpbrding sargar @dm:@ld fc@nchbles wgksinagkr ones (e.g. alanine
or thre%gﬁégt §h1fs ?¥OV¥dlg$a ﬁ]ﬁéhﬁ&%ﬂl\f& ihd TG Q% He ﬁ/?etld &Qheq{ete?m%§er other
ogr ess acilitate e direct recovery o
unwanfed fghd- S&ddlﬁqtmydeml@nﬁdWSE coli, Whl ch can be

E&{iﬁh@@és ¥r & ﬁéfﬁ’t ?‘%m&%f@%ﬁb@&é?@%& Jn% gof}gfz gﬁg%gﬁre also been

descrilgd grthp b@ratthe I okuneptdd, bmp@fﬁcamfﬂmdiey chhrvamipaesd using chemical linkage.
¥
Brenn%mre’zl gﬁgﬁ{ehc\%ﬁ ?@ng; ?%5 eF:s;%/Hl%e)e céet e ]%hgrr%lrﬁl':rgt%a a @lees ére proteolytically
cleaved togeagrtte d(ab0- Gignesotse dhesh drgoats aoregiden g thapgseneaofiths dithiol
|
compl e ot ARG ek e G, PlIREEh e
formatidne VEGFabr éegpnty scasretchar thah cmnmd 17 thaelitrabenzagte WEINB) desivatives.
One oﬁtﬁé 19%9 NBRril b Sis ﬁl%f{l !re‘ébﬁv)é Qfto %’@B ¥l %%ﬁh&lon with
ynphocytes agal nst human breast tunor tar
mercafeatiydansing mﬂhmmq@é withen eqmmlwqmamit of sl odltcr ﬁ@) ﬁﬁ\@p@cw#tive to form
r .
the bis ?ﬁcﬁa?lgngv zgé;ﬁgbteag g "éulﬁ]tﬁ)ghle% Qrgilﬁga Eaé%? ﬁgé)((igﬁgéegﬁ %1] the selective
immothlizpecificheyngst i bodi es have been produced using |eucine
z
(1R85 Rosgfig Tl Bleguec rech Y fab, A Hodperh i fn Logph which can
be chemllpcmbﬂ ﬁsfomblépdqfnm@boms t Palababr al.pértbp.dikel. A 5:tAMG-225 (1992)
i Pe! 0 ,
deserif by Pl RO 21 G AL MBI, P BT, RSO e F fagment
was sepaypfolyesasctethition Heqv/iraad enbiadied édditegted olremitaheouahng i odp to form the
bispecﬁ'l% gtllij i %r g’ﬁﬁezo spgﬂ{i? %@Bmgu rfcglrviag lsliﬁ tOl’H:lIilij ﬂo %91% ok%xﬂrgbgmg the
t echnol ogy descri bed by Hol I i nger et al, Proc. Natl.
Acad. Sci. USA, 90:6444-6448 (1993) has provi ded an
al ternative mechani smfor naki ng bi specific anti body
fragnents. The fragnents conprise a heavy-chain
variabl e domain (VH) connected to a light-chain
var| abI e dorral n (VL) by a l | nker \Nhl ch | s too short to

o, o o
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conpl enmentary VL and VH domai ns of another fragnent,
thereby formng two antigen-binding sites. Another
waeeattey4 f or maki ng bi speci fic anti body fragnRet/ES1997/064950
f
VEGFtr&%%tglsﬁlg% Hl%}&b'ggeﬁé[ﬁs gll\éll Q%tﬁ\é%er qﬂerrgth acli{g;r ogéglgalpcgf%goxw
lymthCI/QB@%alnSAhtmdndﬁmastsumrtt#rgmr e than two val encies are

be pcrﬁfggéa%@% JFJ: Ql{akﬁl?%n(? glatnfgrblls%&gﬁé Jnfﬁo]d%ﬂ%dggqg%g%cﬁ?ﬁom

recombpipgng radlowhjng @a\teeﬂsAanbb@hﬂésd Bios pewipld, biseastfichoidiodiss have been

shet n t
oo LUk, BE o nEYL 05011 09N P AL e i
zipper @créldgﬁf frqrthe &ing ddddi proteins wiehrdinkied tertlociah]j pryadne 06%1\@ diferent antibodies
by geng %H)Ine 3‘h£ gltlﬁ&!\l)ql [ﬂ}odﬁ&?s \%rg rduc!;e aptlhg fn'nge reéglcf H) form monomers and then

nt1 bodi es or exanp een ed to targ
re-Odelmdmm Bryjistaahbcl ﬂlbtsmtlnnetm Wémtrmﬂhqcl@hm SlSC( gStifztdefion thmroductlon of

e
US4, 9@@4@@@484@9%@@0@@ en gl vamychgwis éningsilving bispecific antibody
fragmegl:ésg%\?\lgk F%Anﬁ%o%ﬁ&%ﬁ% \gfsclfllaﬂl% ifb1&do NH?&ng&fe%Q%gi1g’ht—cha1n

nown an ar e ['ose
variablegpmain (W0 .by 4 ligFE wd8D is @b glmgt toldw wmmgﬂyeyee@the two domains on the
S chni | ' i .
i T N
complemnidno ¥y andAY indgintaing af emwtheafregnivot] yhermhy fdymingrive priigen-pimding sites.

Anoth%r?{}g[/e%é flofrﬁélglkfﬁ% Spéaﬁ} altt%% f agtngﬁfg bz tlglugé‘{;]ﬁﬂﬁleaﬁgﬁl%q%v) dimers has

also begntdpbudi e Grubdr etﬁhe’ Munbbdlﬁéé%ﬂ‘(l?%é i nvention can
gm}%dkls Vv‘?th GRE ﬁ%%%feﬁées%%&oﬁﬂm?[a%doE&Eer g'g ntrlgb c1¥'1!':1 fntibodics
SS) Wt th ree or nore ant i

Canbe(peepgredt@mtréavélldmnuam’t 145060 €891). whi ch can be readl I y

produced by reconbi nant expression of nucleic acid
Hetero%wlbggﬁtp nlildGieP0! ypeptide chains of the antibody. The

val ent anti body can conprise a dinerization
dBprd:diﬁoaﬁldbddﬁHs SRIlE cIvRy-Ienkad bi ‘Gedroborickiate) agtibb@iss, whida are antibodies

of the Elgrienftig]lgrr E% eFaéI(jﬁ %:;?rzleg%)tj tﬁenw%ﬁé%és?%&g ggtrerloﬁ(ﬁglt }%gzalglg n(?ﬁ)'gﬁl?e%to avidin, the
other tb bidtimn$uchaskbodies have Fopdxample itetprop@ed ﬁbﬁar@f’tdminhﬁﬁ@st@ﬂh cells to

anvanf QIO FHER 0 187D i o S e SHEY sy RV B 0300, wo

92/2006 (D}'ﬂaﬁdl ER 93 (I89)’ HediSdosfugat® intibhdieemiyb caheld nsieg glytcont@uient cross-linking

metho%{ll%f‘l i %%s %qug E‘)‘%gél o%&ng\glg [Prg[PS!FIt%glgq arsﬂlgclosed in US Patent No.
4,676,980\ ypeptiticeneivat 6f f@andnpnefcetniduey two pol ypepti de
chai ns), wherein the pol ypeptide chain(s) conprise two

ari abl e domai ns. For instance, the
M”lt’vﬁ%f'{}%g@ﬁjﬁse chain(s) may conprise VDI -(Xl) n

- X oﬁ%g%f‘the i€ enti0R §lcRidR a Mk tivh Bn@infil Ja$t AVAIHARIantibody may be
donaln is a second variable domain, Fc is one

mtem%léff%@%ftru cafébq%ﬁ%ﬂ) festst thgpa lﬂdalﬁ@g%b?dy Ry 2 glExREsyigN@gtgen to which

the antﬁﬁdﬁm)lﬂ@ ’ﬁ%‘ a‘f’ltlgd‘dle@ ek ﬁﬁ@ ﬁﬂf@ﬁt{%ﬁ ca@ﬁ&nﬁltﬁa‘fen@alﬁﬂboéles (%}‘chh are other than
i nstance, the pol ypeptide chain(s) nay conp

of the gl ¢lpgs) wfdll BIGe9F BofeiaR g;ln bindingsjitesee. gﬂ@t@ay@]ﬁn‘[@ﬁgquwaWmch can be
readlly\ﬁib(gé@d syMEboidinant= &pfeﬁ‘s@dn@f nﬁ(h@ib Ebld dfeedindHnt béﬂ%e%ﬂ&e chains of the

anti body herein preferably further conprises at |east
antibogyygl he awiﬂva}eg?aérﬂaqﬂwaﬁ eYISG 3 GAerigakan donaip pugdhise eigheiE Antigen
bindinP Gite¥ PERE (irék8Red dAMErAAHST dorRERmpRRE I(&Qeﬂmé@seaﬂﬁcr@gion &odrhmge

I nstance, conprise fromabout two to about eight q)
regionclf Ahinscgaatiopthe antipaday t GOBPYISEBET dredon ayp grge morecwag inding sites
amino? Y@fﬁq’irﬁbﬂo@hm@ﬁh PReYRERLd e 5o RA SRR BHERinN®hrises (or consists of)

conprise a |light chaln vari abl e domai n and,

optionally, further conprise a CL domain. Effector

Functi on Engi neering It may ¥e desirable to nodi fy the

anti body of the invention with respect to effector

function, so as to enhance the effectiveness of the

antlbody in treatlng di sease, for exanple. For

o o o ey

’I)
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residue(s) may be introduced in the Fc region, thereby
allowing interchain disulfide bond formation in this
W0 2@7om36dhe honodi meric anti body thus gener at BOUI/B82007/064950

ve. i.pmr al | [
e 8 GRG0 0 00 RSOl BEEGRTR hois
least oge pdlypeptitlslchaid 4@d pE&LRab2OBR p(ol]yngl)de chagns), n\dlplea]sbe pd']m)eptlde chain(s)
compri%g f\)é\#;arlgr?(}gge \ééll’lﬁ%lg Igi(g)r&m%l]% ?Fr?"flﬁlts"]a?%%g%ee %Bﬁwcghlgﬁfﬁgg %{%&p@ls@
VDI1- (Ké)slp‘ém -8XDy. Fa,rwlarﬁtlm Bodys dﬁratgmathle) dqzmird ¥SBris be&doridwatjlal&e domain, Fc
) Bgtent 5,739,277, for exagg:e. used. hergei n,
is one plyneptideghiia ghat RecTgp b i AE et 8 pRenogiloF bolgti. and nis O o
1. For@tdn6d) ehe@blyb&RidEChaiiRgingy c@ﬁﬁp@a VH@HHDH@@H& Enk(eﬁVgl—CHl -Fc region

at is res

. 1gGL, 19g&2, 19G3, or 1gG f
chain; Pﬁ‘éﬁ-efé?i-}{a%ﬁ% eop \91&9% Jﬁ*a FRULyplenta ‘?@%Pﬂ?lﬁ@fﬂ%@ly further
comprmdaﬁ%‘ddit @wo @Ghdd ﬁe?@ﬁb:]yl foag Mgﬁbﬂéﬂdnﬁ v&able @Bﬁlalﬁlplbl@ﬁepgdeﬁ The multivalent
nodi |cat|ons of the ant| are conte at e erei
antibogipheredd Bip |, YA SRS éir;?ffwggw%%o (490G gt 1 domain

polypeléﬁd[ds ety adht ERBPRakKE ﬂkﬁﬂeﬁtﬂp@yfﬁﬁﬂldémrﬁemﬁat@i here comprise a light chain

eth ene ol lyp |.ene gl ycol,

VaﬂabG&P bRy 4»99‘11@3@%1@@ @aw&m@ff%?mpm yet hyl ene gl ycol

and pol ypropyl ene glycol. The anti body al so may be
EffectekdmfieBngieelingr ocapsul es prepared, for exanple, by

coacervation techni ques or by i nterfaci al

p&imaprde dosareblo tp medaty thoamirpddy of Hig dnveryametilyiepedt tpfster Binction, so as
to enhzgl%l-: ik 'eﬂé(ﬁ]v&fe%c(ﬁ%%nﬁﬁbd? E}gtréaghé’ dlse(algge E‘(Ji] ¥J{Jﬁ?pt1@%ws>?a§n%)e a cysteine

m crocapsul es, respectively), in col
residug{8)|mayde ynisoguged irsth¢ Foregiendhptly, allpvise slmfe@m daw iband formation in

this regﬂ)ﬁ: rﬂ%@l@ﬁ%&%nﬂrﬁ%@%ﬁ@éegg}ﬁed BaP R Sérb@d@ﬁteﬁ@l@zatlon capability.
nanocap sul esé{ or I n macroenul sions. t echni ques

See Caggreet df- slc il 0 R I gt dR92) bbb Bedtiearol 3d8 ented)22 (1992).
To 1nc1]e§§enhee§éhﬁﬁ ﬁ)anf hf%f tHe aﬁ%ibo JEgne m&ﬁg&gﬁmatl-h Qﬂvsa%gﬁ:%eﬁ&%mdlng epitope

Nanoparticl es ept | I nventi on can
into the ptipadaeadcinly 4 q@aﬁ@aé@gm@m as@smrrberden R s P ST Gore xample.
As usegfhelreﬁllethls tYia nga'lx%@e ﬁ@%t(ﬁ‘lbﬁfalr@% Itdf)'émék@g &4n @pitope of the F¢ region of an

| mrunol | posones. Li posones contalnlng the pol ypepti de

IgG meleeyy (©ga el - Egﬁm&qso@rslgﬁm)dhﬁ i igspopbleg far incaggipg e in vivo serum
r Epsteln et al., Proc. Natl. Acad. ScL

hﬂﬂhﬁ@i&’%%?%@% §191985): Hwang et al, Proc. Natl Acad. ScL

USA, 77:4030 (1980); and U. S. Pat. Nos. 4,485, 045 and
Other Anbikolly 3difickiggesomes w th enhanced circul ation tine

are disclosed in U S. Patent No. 5,013, 556. GEneraIIy,

t Réher ppdifirationsor theratibady agreopiepplatsibercingt o EmPIE drerRiody may be
linked @ orRKif b VarleRy $GnRbikinaRaustjoSeRy, by, psigdimlienk | [g@@@lomﬁmgﬁ%ne glycol,

be generated by the reverse phasée evaporation neth
polyoxyplkpengs, qr 'Sq)m)lyé%%@p{yptaﬁlew%ol @dﬂp lypropylene glycol. The antibody also
may bOORSHRAL ik &RQLicBrep£OD kR SkAE N, b B&cg Gfdod @dchvighds 3€6 interfacial
phosphat i dyl et hanol am ne (PEG PE). Li posones are
polymerizetiend & ettt frdrprmedpyiceylosgeor B‘H@Hl IB’GFOéa@PIE%aT’de’OVr el d
(methylIhBRKIARS midrddApdults, E@sdihved), tH SMBIIRI drugdNcROdry RRRYs @@ r Sfample,
the invention can be conjugated to the |iposones as
liposomgess elpyrpia dnishs s nﬁcre%mlawonsanansipaltlc coHEmpnoegpulesigy in g g
macrodrhfi@ens. SBetBeohnfqdl ard diRUBDIR R ngR Il BRRENVIcaNScBenbes, 16th cdition,
di sul fide interchange reacti on. Nanoparticles or
Oslo, vaRdc@P¥WM es can al so be used to entrap the
pol ypepti des of the invention. In one enbodi nent, a
Ijmm&hQQng@gqphﬁdgplyalky cyanoacryl ate nanopartlcles can
be used wth the polypeptides of the invention. O her
UBegpcphides afithc iyBI@oR cambd foudilasd indipesovas. i oo sxampld, MEGER. modulators

of the F gélélﬁfé (L;l@% l%egfg%ul%{gﬁ 5@%&&61@8%&39%&0&%& ?évé&%he polypeptide are

e.g., detectlng its expression in specific cells,
tissues, or serum for disea¥e detection, e. g. of t he
di sorders descri bed herein, etc. In one
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enbodi nent, VEGFR anti bodi es are used for selecting
the patient population for treatnent with the nethods
wW@e@vitts4 herei n. Vari ous di agnostic assay t ecPeii/tsme7/064950
y e
prepargdw?%&g %Eoim@ﬁﬁkgfﬁ?%s&ﬁ ayée?gé)e(? glgébsgglneg %ﬁ?ﬁ&ag\ﬂgg Acad. Saz US4,
823&%Wﬂﬁﬁbﬁﬁwmgp¥uhﬂV@nA@%sayéS@oﬁ&@dﬂé@3®ﬂ9&nth©ﬂJS Pm‘NOS4485045
t S a
and 4,98 ﬁgo%ﬁgsg%éw%e&%f&g?ﬂ@%ﬂﬁn Bl%gg% dls(%é%ldg Ul\é)lf’gtl%t% K 013,556.
Gener?(ﬂ]{%? Jormplatidigind D58)f. llpddweleam&mbwmoel@sej gindtill in thichaet.
di .
ng%ggﬁﬁwfﬁefﬁggo{%é%eg %{1116 #@%&9& @ﬂth!"} gagé‘p}%?e & oﬁlQ ﬁ method with a
ﬁmdC@mwﬁumnngmﬂgu@mbmmUmK@thywnﬁOMHGDh@dfﬁ@whavueabctabIe
oo 1G5 RTRES, L bIERELECL AP MBI e PR o
yield lippsooree wisk tie deyired damictet v nelsipptide chblrrqiomdon & bh cegugated to the
- r t u r
hposo%%sl'ﬁg rﬂig%ﬁ%?j?r% ![\/Fagthncelh 95 z %21 k@ eln{‘] 2973203%% % é: Efag fraﬂgments of an
antibodye tva-aghduifcic ogérdmeec wactihor Naroadtislbs cpemmca@alsecanﬁdw be used to entrap

the pol?Eép{ﬁﬁéejs Eﬂl%meht& t I?l?or%reﬂnbfo&) Bleﬁtbyblgg%%ddglge })a‘falgn{}ég@ag%late

etecta
nmwpmﬁ@SEmnbth@dwﬁu@stqu@dbyﬁHwnm@nmet al ., Nature,
144: 945 (1962); David et al., Biochenistry, 13: 1014
(thQ§ 74); Pain et al., J. Imunol. Metk, 40:219 (1981);
ndNygren, J. H stochem And Cytochem , 30:407 (1982).
Amhe anVBGERF Raaitibbdiek 1ase edrin0s @ilidicd) §&f dxthmiploanti haEGHR dnltlbdj(yes may be

.purification R.fromr nant ,cel.l culture
wsed it drbotfe AT b PO et SEOP R . aeifin i Gl disfonh speciric
cells, tagm; 8 berMEGbRliga e dettotai ¢. % Zﬁdh@dis@desweﬁc&ibbﬁhe&biﬂ,mf tIn one
ex resin or filter S
embodi, e S sramoisra Rsictibd e PR Ltop iR P iraigh with e
methocﬂsi)r@x?qlﬁdgeﬁeﬁd 3XM1E1|1]; (Bag]f:iadﬁb |a3gﬁ:@éll’(1ﬁqlﬁ$ th)wﬁlhﬁth\/hﬁ@ﬁﬁyd bé)utbe such as
uri f.i , and thereafter the ort .1 s washe
compe i s 3P e R 1 iR B Cb R aO P igh fostys conducted
in eithér@term@t@ouBdr hbfo gdi’leous phpt Zexcrpioclongl Maddis: WM de:haliop Techniques,

zed .anti bo Fi nal | t he )
cre QST s R T T Sk P e A Erost il capyhsdbeled with a
detectabld thoiétel E%@tdchﬁlemlfoﬁﬂms ciablant plbdld:ythaﬂlEﬂdi&cﬂ}l'lﬁrSﬁdirectly, a

I ls Reco t hads Th tide of tih
derctqi el AT ORI B POELGT SR BB PARAYProRE g & 1 . P 7S, o
127, a fl@edkeding bllaﬂqeraﬂldmﬂ&bﬁﬁ b(&hﬁouﬁ@ aokhl ay ﬂﬁhl’éﬁbllﬂaébk@ocyﬁﬁfe rhodamine, or

1uc1ferrn§§rgalj?n?|f1%%1net Eas a Ew%lﬁ?arsgg %@%ﬁos%ga oﬁ];ré{()pﬁrad%}b%q;wx1dase Any

method h@waus teiagt fawbﬁﬁu@m@@ dic ragubotiy tosth¢ &adcabRand@ad manseehygolyed,
includljclg&Hoglsr;?l ?thg({sldgs?fpl 61% b:gf un%Nﬁb a?ryat#i%: Pﬁgl)?éls é@g?)oﬁawgﬁwl Biochemistry,
13:101encyyd); rgintchd., pahiypeqt izee., of:21N@98 Inead Niygian,i s Hiseakknt. Yind

i sol at gﬂ sequenced using conventi onal procedures.
Cymdf@r3§§§ﬂ9? /- a DNA encodi ng a nonocl onal antibody is

[ &ﬁhm Ramdb&kguBo @ﬁﬁhsef&l for the ffinitspuiidfic @ on @OWHGFR difontkecombinant
t bi nd ifically tq..
col ol BE Sl R o BN RSy PP YRR, TeOTaFor fhbiize on

suitabla Bippb@,dyich d\ﬂadpyadvse ekimros ﬁhér@a@t,aisin@ lcehodsTiell M@inaii the art. The

e RSB WAL LIEL U B B 5 DA SRS

thereafddr n}gal soppoit i§ emhtdatth osyitallt oladnt b veillranhdie kKulganedly almhe material in

the sargpg? ?ﬁ%%lgtrﬂ?ee%&g%g d&’élhc?lé? g@”@%@ n%él%gé gr%?;s glrl?g%llllg,r}he support is
washePaitly pejicr slé@ablofoltdne thanwidintlena tmwgachm fipono cha @atibody.
reconbi nantly not only directly, but also as a fusion
pol ypepti de with a heterol ogous pol ypeptide, which is
typically a signal sequence or other polypeptide
havi ng a specific cl eavage sl e at the NFterm nus of
the mature protein or pol ypeptide. The heterol ogous
signal sequence selected typically is one that is
recogni zed and processed (i.e., cleaved by a



10

15

20

25

30

35

signal peptidase) by the host cell. For prokaryotic
host cells that do not recogni ze and process the
wotritespol ypepti de signal sequence, the si gnaPCT/US2007/064950
vectoR AU RGA: by RUBSH I Glald, 3 Prokaryoti ¢ signal
quence sel ecte or exanple, fromthe group of the

alkaawamptphe sfphatnageion peelrhemrddhchas@mbinpply, uying techniques and materials

mambnﬁ@&mﬁkable enterotoxin Il |eaders. For yeast
ecretion the native signal sequence may be
sﬂwqmnbtr@dt pingductéongpf 2 polypepyidasiithd nvetivase. l@alypeptide VEGFR
e 3 pﬁ
modul%{ng%%ee}lﬁ (‘;ﬂle @g%fc aa(:%dreﬁ%oldgfgﬁtgg 'g‘@%&‘ @Mé@é/egtgé 1&1 eghcﬁble Vector for further
cloning @a@éﬁcaﬁph ef @ DN bcanexpessico APy A as@ding al@eqolyp@mldt héthe invention is
n ' .
readllyslg(g%{éelcls asn:aggcﬁl hJ%& gm{‘n%'co%g? glé]ai El%ggdalheé ng&é‘;&%@l{@ﬁﬁg éﬁcodlng a
monoolnnaledntﬂs@cfnfel‘@@myd indadprescedfay., byxamp bbgontidleotide pyobes that are capable of
e \
b1nd1n% Eﬂegllﬂi?él gp %fg?%%hclhgga{hlg aga\(fg aﬁdal réh?%hagg tfb%ﬁ S’M vectors are
availatdq cHai vagott doeppiesings peprallyanadddet thwe aie mvelnmtedmo oﬁ); mgncne of the following:
: t

s FEBLEC 30 EMRANENL, SRL0. BIELEASL 20 h R B o romar
and a trdnecrip@t loMmingiopepjupsat € i N one or nore sel ect ed host

cells. Generally, in cloning vectors this sequence is

?gg £s the vector to replicate independently

Slgna,%?sm{qbggmﬁ Jﬁr onosonmal DNA, and includes origins of

r egllpepadids @Nthe invaktion MRFHY pofuded pdcbBinbMy ndeCHiediesy, but also as a
e we

fusion ggﬁ%{)]eé)}slﬁeg\gle@%ﬁeéero 0gouy p@]lyp%)glg%\@vhgfﬁrés tgpi\fgag(ylr?es%alosfequence or other
polypep e HaCial b gpecific@lvatdae sipd aaﬂrml\dteﬁﬁﬁﬁs?(ﬁ“ tlhe&nz&thfe paidi€orfpolypeptide. The
st Grgm negative pact r|a l.asmd origin.is
hete“’@g‘i“{sé‘@fl SFBF é%%%‘ite‘a Vésr ‘?“8 W?CS i aB? H%’C?S%‘\?Zb‘j" cleaved by a
signal pepltiji@arby tﬁﬂmmelllr lHSr, prdf&@Wotic h&BPSAlls ﬂfaEddmfddngﬁz(erand process the native
I cl.ge vect or nal i an Eel I S ral lé 1 lected
PolypopfigFc§P) SIS, g FIERl STBIANCE Gy BTAHE G O e pegpence selected
for exdil@ﬂﬂ]ﬂbmame QX@{ &3l abalivegioyhataled, Penicid4de App, 9t Reati@yble enterotoxin 11
lead ¥gr i cal l sed onlg&lbecause [ qbéﬁai g§ t he Earlg/.
ca ersp ?sé rs%eretlglé &tﬂvgﬁl I,?gqu&c[eﬁ%aﬁ qU fbl},e i t Hif? t invertase
leader,Gl fagtbingadeLGichidingrsaycha @ty ads ﬁn(ﬁK&ﬂeﬁﬁﬁﬂc@d‘u faetoLleadkss @r acid
ter a se table mar ker . Typi cal selection.
prosp TR e €A 2RL 8RR TP OBl BEASELD 19 Sunsoss m
mammahdn dell ek réssion mamirieian bigidl Bsueregas, wellipiiedl kédrdlory leaders, for example,
neor, net hot r ex , or tetracycline, (b)
the he‘@%ﬁ??f%@ﬁ%ﬁ Slﬁ%&@f?%’ﬁﬁ%b “deficiencies, or (c) supply
c Thd DNAlfornutl prediirsr @ion aviddatcall @adingffancompiNaxermtBdih@the polypeptide

fth %t the gene encodi ng D-al ani ne racenase for
© e’@éﬂ Pli. One exanple of a selection scheme utilizes a
drug to arrest gromh of a host cell. Those cells that

Originalf Replivat@sSongpdnynt r ansf ormed with a het erol ogous gene
produce a protein conferring drug resistance and thus
sBpicyRressiva aadelening vstoreghigdnh nuskigpid sxaugioe dhag ppables the vector to

rephca@&ﬁ‘oﬂ@&ﬁm&@ke@&%’d(ﬁ&t 'é@lfs U@ﬁergfwgﬁldﬁﬁ%r%&bﬁ this sequence is one that
cophenol i ¢ aci nmyci n. Anot her exanpl e

of
enables {hic pegiprdo pligata @ﬂp@l%tm%rﬂse @thql & /e @ng Gelyges origins of
repllcaﬁlm&eau{oa%oﬁlﬁ%t lﬁ:aﬁﬁkese R0 | gﬁcﬁ@&du@ﬁbe@ire Gell h(ﬁown for a variety of
a

etent to e anti body nucleic acid, such
baCte“é@’eEﬂliFaRd ViR e rﬁ)@glpauorﬁ&@bcaﬂﬁ%fram st ¥R 22 drigyitabllq for most

Gram-hotRii e abt¥rid il MRtpBasARE Rlehat RliQReiR yIRNERd vALe ARl 1ns (SV40,
deam nase, ornithine decarboxyl ase, etc. For exanp

polyorpse pegoYIFusnes o PRI \iirg Whetuh ©r ppftne §Q§F%W.Wﬂg@é%ceélﬁ eGenerally, the
first identified by culturing all of the transformants
in a culture nmediumthat contains nethotrexate (Mx),
a conpetitive antagoni st of DHFR An appropriate host
cell when wild-type DHFR i s @rrpl oyed is the Chinese
hanst er ovary (CHO
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cell line deficient in DHFR activity. Alternatively,
host cells (particularly wild-type hosts that contain
wepwogesous DHFR) transfornmed or co-transfor neERCTUS1907/064950
. . e
origin WIQ *le}gﬁctggégle%@éﬁ%p ?tlﬂggdea f(BSJ: A té ?}S}éeggloﬁ ?e%g)lréq(\(}%rg\mg rerlgm may
typicalfulhnsebordinbasagh cosiidethgtarlylpoaphiol.r ansf erase (APH) can
be sel ected by cell growth in medium containing a

Sdaﬁ%ﬁk%ﬁéF&ﬂ t for the selectable marker such as an
m nog 3%S| Ic antibiotic, e.g., kananycin, neonycin,

OExIﬁéslﬁn alB@odihSuectoatidyicoMNain a‘helgﬁﬁ)n 192, aldy srhhddabklectable marker.

. selection gene, for .use i is the t n
Typied] i S TR e Rt Gl AR e el kBl Bheriprins, ..
amp1c1|Hlﬁi; hﬂ’oﬁqycﬁ&ﬁetﬁ&reédtg 9 }erracythige, th) pbmgenent pixeublRS dddiciencies, or (c)

tian marker, for. a nutant strain, of yeas cki
supply S B P o R O PUE B - fcad naiat Beitaps roemase
for Bad\l:. 44076 or PEP4- 1. Jones Genetics, 85:12 (1977).
leS| nin the host

The f the tr S |
o ORoRaTB R - srlubhseempoliE et i b i e et el Those el tha
mesmﬁakﬁmphﬂgﬁﬁﬁ&ﬁﬁﬁmﬁHahbmgmbgmgﬁﬁmmbeamnkhﬁmabﬁﬁ@ngp%mymmemm

0 han Simla f ci ent east S
thus su(r\ﬂ‘ ecg%reglgneggté%@)lesg% guc gPrtB AN (é]d)nw hﬁ%\‘ﬂ,ﬁs neomycin,

myamﬁhﬁﬁﬂhd&mﬂﬂ@@kﬁgmmhe Leul gene I n addition, vectors

S ff’ergﬁaf“{l H&Pg?bi%s[e}egtgf)lg:n{a ¢ 3-{);6\8 | asézr;[llé‘lg ggélgettﬁose that enable the

1dent1fié|aﬁicﬁlr diatlisempster b @kUpaBSimibodytitieinatiof sutlbasgEER a}iyﬁndme kinase,
oduc i on..of reconbi nant I.f ch i N was re orte
metal RS PR ot GR P eRa By icnely nrOy eER g Sithine

dummbi@&@ﬁm:Stable mul ti-copy expression vectors for

cretiaon of nat re .recopnbij t _human ser
B St Shs SR e R RO B et TR ek atrd Ty Mg By cutturing an
of the ﬁldtrﬁﬁ)hﬁﬁﬁjin alchiees mediv@lthat Bbrﬂduﬁeﬁéﬂ]ﬁtﬂ)ﬂeﬁgcythﬁ) Q68mPefiive antagonist of
Pr onot e ession an
DHERY SRCBp B AR S a0Rt S e GRS Erp ikl fhe ChBbis fmstggovary (CHO)

cell lildViefidient MaSHFOE@any.sm and is operably linked to a

idironteB b Flber gt SR BE oo Bedbybi redRips bRy

transfarfed etde-ttahdorplad Aith DNYD{cglisnc&-echaglirgmgn e/ panide baubt OSention, wild-type
pr onot er,

DHERGERS. 51 ARG - Gy <A oy B PSS P S R iRge (APH) can

be selécted bl addl owiiih @Ediuiovayiaihg a 6dlEwdion karawior ihasdl@tdbi! marker such as an

) ronpters .are sujtable. Pronoter or in bacter]
amino QTR ot BB o B oh 1S5 PR, PRlet i £06109.
saguebtsclpehnabhd/fol i l'ﬁejzbattﬁs thbep Ddée @fb@@ﬂ innte ydag plasmid Yrp7

sincRRBR Do By b alDGrHve B R B STGHET B et muant s

of yeadi &a¢Ring the ABHiryi t6 larofveig m@probmatbe&aﬂtprer z&"RCtnmoeMm @b6r REP4310 Jones,

b f t t.e.whe ti
Genetzﬁil g??%ﬁgg’})r iﬁg]{’rﬁ%?lég & et?plcl égsiro&m Hle-yﬁas ossg{j:lllﬁéggog%e tilen provides an
effectip@ivireamant fop detédiag simformatfontbl @fuswal inphd abRenot oM@yPYopE@N SSmilarly,

Leu2—({eﬁ(éigl§.c};[c\%ﬁ§£81% ?%t@? 2@@%@98‘??@)’ be a %ﬁ Ib%‘g\lgloﬁ%lasmtlds bearing the

Leu2 gggjuence t hat nay be t he signal for addltlon of the

PR tod Vetra It n3paRE o st ST oG BE Ssca it

transfo@rﬂiﬁﬁﬁt}b@m’@ve@mrces&laﬂsﬂ A{lmltamrvay, aEx:qmadsmﬁ spfensis tagdalseale production

ronof | uences ncl ud

ot ree LRl ISP IR B B G Brigty e SRB PR Be P s (1990
Smbbgﬁ&ﬁaby&maeﬁmﬂyﬁmﬁsﬁﬁ@&hmaﬁoﬁﬁﬂmﬁSﬂmn@hmeMQhﬂyhyddbﬁnmby

- phosphat e dehydr ogenase, hexoki nase, pyruvate

decar boxyl ase, phosphofruct oki nase,

gl ucose- 6- phosphat e i sonerase, 3-phosphogl ycerate

mut ase, pyruvate ki nase, tri%&ephosphate i soner ase,

phosphogl ucose
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i sonerase, and gl ucoki nase. O her yeast pronoters,
whi ch are inducible pronpters having the additiona
wa@eadmantzage of transcription controlled by growedI/Uus2007/064950
[ [ I i;0
1ndust13aqntg%1§sooquu v&h @ctehpgagg )a/tl?gg erg g}?él%%d glzé:ﬁ];eq %?é%/ﬁ%%g(g%gy 9:968-975
099Ddegradat|ve enzymes associated with nitrogen
met abol i sm net al | ot hi onei n,
PromdBYESBhgyhyde- 3- phosphat e dehydrogenase, and enzynes
responsi bl e for maltose and gal actose utilization.
SEiqir@d@ioﬁ aﬂceabrﬁﬁgs%amﬁ; lﬁﬁaglwt)lﬁﬁlﬁ afgﬂfmdﬂéirﬁlat R rytB@sited by the host
. SSIO urt he escrihed in EP 7
"Tgam%’ﬁ 881?%3 é’fa@% %Pea%‘& r?f’ GROYLE? PARRTP Y ?ﬁg?lé‘éi%‘i“‘m Promoters

suitablp fé¥ NS witiSprolar@itis GodtPintiod: ©f pal prpepéd plestahsddae lactose promoter

sytems AT g GBI T BB OGS FObET HBRmofghuch os the o
promote_h eHQ\@dif@ﬂB&leﬂfnoWh batsekl @Uﬁbteﬂ&rmitmrmhditblﬁ ,forfu@él\infb@()terlal systems
s B e oG RO P! i S ARG th polspepride
ofmeawﬁﬁbﬁOV|rus hepatltls B virus and typically Sinman

vi?%)ﬁ{eg ?ﬁ‘él Clgé]- ré kl{OE?’gl %5%'; Oﬁg %alngg[}qg@%ﬁ%ﬁc genes have an AT-rich
regionilétaidd ogr@ftihtt IR 25 IthJHlia@d’s upﬁtfe@ﬂmffd)ﬁaﬂlc sittoakreira80ih 8E1Sis initiated.

rovi ded. s not er s ar atible with t host
Anotn e R TR e or e S e ogt el S s 2
CNCAWTIdSioivRere Nnﬂaejmeaﬁjz hqcldabaeal A’telib ASndof ik BHid gedtd IO

fra nment 0 cont ns.the. Sv4Q viral orij,gin .
ANTAPHIRR Bt ooy TR A B SRishP £ 5 Py togBe oo
sequery.t Alllﬁgtabﬁ‘%d:qhbh&% Se @tﬁlﬁldl@ﬂlhseﬂﬁddl iptto @bitady ofie e pRGssian Hi:oftﬁﬂ I

res on fragnent. A systemf ess
o BB DR e BT RE W e B PR e peomglers for 3-
phosphogBt@tite kagti o8 6ihesgyetolyfic l%hz$m9@tsmﬂltas Blinlasé, ot Brakidityde A-phosphate

dehydrgg%é%‘:: b ng%eg{y T}Vg%zle‘% é’éy gﬁeséi ?ia‘?éé @i’gaé% %h]ILQJ&QF ifirhosphate
1somer2&73 -ﬁﬂcﬁplﬁ@ﬂycéri@ SdasepyRXEE @RSdeOtiioh hdphdd s dmdrie Fhb§hoglucose
n@use cells under the control of a thym dine
“mnmﬁ$n§§§16 RM5fer from herpes sinplex virus.
Abt}ef yattipy@hoters, Whechragdis il C@omotéishagng M8 gdditsnal ddddntage of

transcr ﬁgg%&%ﬁgd-rl%%ﬁg cg)lﬁ?tbotﬁlgce?f o%%%ﬁ@g]&flsn% glcohol ge%ecli]rogenase 2,
isocytqebloyeenttid ph@phatdat, slcgradoaeing erapmbyasdcglea it ulkﬁfgyloﬁqasbdhsm

often i ncrease i nsert an enhancer se
metal G G SN R 6 U R aH e P v R bF Bfose and
galacto¥a il ti@ SPeatesydcotni prondlasiase in ?éahtu:ﬁplﬁssmn are further described in

- rotein, .and one W || e
£ 73 857 SR8 ehhfedts wile lRMb BRI v SR 1] o
| Meahsegiptidnne pOYAH ieahd e efvetiont fiuen Veatoss i8 nthen@fiat hst cells is

conto P 1 St b LB RaeBine TR Bt SRR RR e viros

fowlpdxaiﬁlﬁs addeviafs (fuok ay Rfdnbdai 2R bodnd ghpilomaRitug demnosardoda virus,

en ers . Yani v, tur 97:17-1 0
Cyt"mgﬁﬁé{’ﬁ%si ?1@6“8Y181*?e}}?f’%““l%%1318 FP@%PHC%}E( %‘F“'“‘B %é‘? §§/% {ﬁj‘%%g o heterotogous
mamnﬁhﬂrmbrﬁdstas elhahentia poaotarayatignspbdlcdin proihdtdr fony Rat-tock

t a p on 5' or 3' to.the I de- encodi
promof8s, SrafBE! ugfromrefasssenyr SR REHBEPELOSREE e 1o
t ke @IIp! mirl lafe prohicad¢rs ﬁth@svmwlfﬁe amcnﬁtenﬁmmmnem in SV40 restriction
vect used .i.n host ce
fragme(nyggt a? S0 c]albtﬁlaf t?le g@%@ﬁ? OBglgﬁ replicﬁl?/ Hrawgﬂate S?rlsy promoter of the
humanl’tgm)lnﬁgztle\drue &l dosvehicotiy (ﬂtt:hﬁard agul Hindeie Elrehltramom frmns & pystem for

so _cont.ain se S jneces
exprestly pNRGE PGyt MR GRPE B COHRSATPor Vb e Py dpfied in U
MRNA. Such sequences are connDnIy avai l able fromthe
5' and, occasionally 3 unttlansl at ed regi ons of
eukaryotic or viral DNAs or cDNAs. These regi ons
contai n nucl eoti de segnments transcribed as
pol yadenyl ated fragnments in the untranslated portion
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MRNA encodi ng the pol ypeptide of the invention. One
useful transcription term nation conponent is the
wWhoorhe3g owt h hor none pol yadenyl ation regi on. PCGEES2007/064950
)/ 2 o >t ar di
Patemwhﬂg s gl@%?fctgﬁgna&ﬁﬂ%'r ans gfiérlﬁgﬁegﬁn gfss !ﬁ-%‘gltﬁ %&?,?%1,978. See also
Reyes 8uilt Atk 236508-0@l (1882) on extirasion gf loimae BpntedgbmgPONA mouse cells
[ [
under &lg g%%lg)g(gfha é[?}g?lﬁ%g%glg&#&oqg&erqon{ Ito%t?pee's &%@%&tv%s A‘lﬁmﬁvely, the rous
wnmn@uma$@og@H@@thm@698b¢b@daamov@HMSultable prokaryotes
for this purpose i ncl ude eubacteria, such as
Enhar ﬂﬁi“eﬁl gné;,g G am positive organi snms, for exanple,
ntero cte I aceae such as Escherichia, e.g., E. coli
Emtaascoipaai @ DN whcbiiag a Kblehptied dfabis Bl’v@itlehl By higher eukaryotes is often

: S l.] Sal [1la t S t
1ncreasgab3rfn1)ng%glega oy qnggﬁﬁrrsg(gggcgﬁgto ﬂ%n Xt%h Wﬁ ancﬁg see\%éefanfzés%e now known
from nBathdlibh gEUC(RIodE, BastSu bﬂlbulnhﬁ oefe@dpmBteir, hﬁi‘lﬁﬁmﬁp Mypally, one will use an

o R By e S WS

rephcaﬂeﬂi b@lﬂﬂ o;@a OO&V@ thé E}&@ilh@gﬁy)@ﬁﬁs carly piogatek ynhaﬁdaﬁ tlE poBoinka enhancer on
is E. coli CC 31,44
the o A PRGOS 1 ey PR 865 R AR 718
(1 982)3)11 eﬁl@a?ﬁcmg alﬁﬂelﬁs fo€ adtivatibBlof &&a{yﬁtT@ﬁoﬁthe&Z She ath@ncer may be spliced into
'g | es .are il.lustrati e.rathe1 thalgi e
the Ve(ft(i)rr?]t '{1 P(Ff&lon ora3d &ﬁ %F gﬁlyrt)egtl %Bg% %s(eggenceeéﬁté§ 9/81[0? br located at a site 5

from tid pesrafres such as filanentous fungi or yeast are

itabl e. clonin expressi on hosts for pol ypeptide
R T e
SagabRin MEEs el avdukgeic okt ceniyent, RakEe nssct, \p&asg tinimal human, or

nuclea Ef,lggf ﬁgﬁﬂﬂtg%&g \?)gga%{sm n)%ml,lilﬁﬁse cgl?e[gg??%izr}clasglﬁg?sgary for the

terminStRAQI &snscﬁpudn sﬁd m nsblﬁazﬁlﬁg tHORRDIA. \Sualy &lqhabserradvthnum@f avhilable from

the 5 %%L%gsrl%qy}ég urﬁlggi %Eﬁgsg %r Or\]%)%g%)k 1ra?§§]{Ai ST c[%\IAs These regions
contaiit ﬁ@@ohcﬂ@eérﬁéf@ra]ﬁcm%&ﬂas pol&adé@lylag:a iiagrid&nt{ iR TKS@nrnsQél)portion of the

24,17 ltii (ATCC 56,500
mRN%nC\EIﬁ‘ EPﬁ’ V%?Pﬁ gﬁ*ﬁé@ eﬁ%"‘gd%‘)e us “aP?ﬁ’E‘f”r‘fB’ttSIF‘?é‘Paélﬂ% rtponent s he
bovineaévtK hotifnX pelpdsnylytin repdnad SeER GPAA,1@26ani tHRi e prie@ion vector disclosed
h .JZJast oris (EP 183,070); Candida; Trichoderma reesia (EP

544, 234); Neurospora crassa; Schwanni onyces such as
Schwanni onyces occi dentalis; and filanentous fungi
Selectiou ahd TgipsformutionEHoafels a, Penicillium Tol ypocl adi um
and Aspergillus hosts such as A nidulans and A
n ﬁl@l@ple hasficellsdPiec]¢irg or €ETESSing JpNA ﬁ@coéglg thepolygpptiges of the invention in
the ve@brY 8QSM la ﬁttﬁéj[frglga!r%@ee Pedsd6shigfer bkarybR\CEIM dQRibad Sotkerdurigdle
frommulticellular organisns. Exanples of invertebrate
prokargetey fgr this PpipgE 1Bqlmeulaqq@np rradras Graninggating preFTamgpositive organisms, for

exampRAEKEQYAERhccil §iRh BSERNL i VAT & BNE BN 1 & b5 RN Flebsiella,
perm ssive insect host celis fromhosts such as

meeuSp?@é’wFléfr 88 §@m@1@éyp@w&v@%$qrr@ﬂ) e.8- A#HEEa gatyyiseys, and Shigella, as

well as(mg Wich@) B s%@%%n@hb%b&fo%zs Eé@sél Wich & fornkX PEARRIKA! in DD 266,710
anogaster (fruitf mbyx nmori have been

pubhsl?edéﬁﬁprli EBY). Rsapdpmenay 8119%1 aw ragruggtoffa pp&Siregfomyces. Typically, the E. coli

cloning B@sﬂﬁfEngli 209 (ATECRY hh@)CAlmo@ghaﬁﬁeamaens sGehhs £, EAEB L2 Loli X1776
vari ant of Aut ograp a californica NPV and the Bm5

(ATCG 31,217 288 LBy X! 1R6ATCNRY32 Arter SsirHr- vﬁhﬁifseéémwﬁaﬁr%@usﬁaﬂve rather
than liiiRQg. @s the virus herein according to the invention,
particularly for transfection o Spodopterafruglperda
c B13dditiopfognpkagyeres, iy dicaricrgbeseBihas filamegions fupgioapenst are suitable
cloning GYRERKionRREY R Bolyh EBE O thAReLntiORSLE s At RcDBromyces
utilized as hosts. However, interest has been greatest
in vertebrate cells, and pr £agat|on of vertebrate
cells in culture (tlssue cul re) has becone a routine
procedure. Exanples of useful mammalian host cel
i nes are nonkey kidney CVI |ine transfornmed by SV40
(CCS 7 ATCC CRL 1651) hunan enbryoni c ki dney |ine
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(1977)); baby hanster kidney cells (BHK, ATCC CCL 10);
Chi nese hanster ovary cells/-DHFR (CHO Url aub et al,
wWee@e/11284 | . Acad. ScL USA 77:4216 (1980)); noRGHUS2007/064950

cerevz:?n? % ’nﬁ)r%rg)h é’%/ ;E&a hsg@é %g t For@xﬁa%}?’ u%ﬁ%ﬁ?%%%{a’ﬂéy&é%st

microghfanisgan Hgwexen amgmkeyof hihdrrwyere,emos‘JS(MEmlﬂs&re AN@®nly available and

useful %ﬁ%%?l?%sgﬁ?%@%h ol;ny:e% gf)ir« (M%&%@é %éﬁéﬂ%ﬁ'% g, '%- %Izs K

JragilipU¥ &l B.,4241. Kl bnlearicoe( ACQ BRI4SIA. WKF@@W@RAT@@QQ)W??)W rveattii (ATCC

T i ~ .
o503 S Bl WIec ANER, S et DTSRI L5 e
402,226\ % h)a, patRtis a1 188,00 WaCekdae T riclloderMamedsar (NY 240&%H k. NeBolspora crassa,
E
Schwaﬁ;ﬁg’%ycés s%%ﬁl &éﬁﬁ%@ton@% o% 95%[2% a[nldsﬁilaél?eg oltuf ﬁa,lrr]lglgg?haas C#Weurospom
PemczwutnhT qln@clab&emem)deslsw(glﬁwoetx pm@gsﬂandqumscah@m mgprvect or s
f | ' ' i i

S LSRN bt ] AR MU g

from nmh}meblpjnn caigamisfney Examahlesiof glvp]tqbrm)ft @&ilsinclodd datt iancginsect cells. Numerous
' i ! g :

oL 0O AR G RS SR PPN
Spodopetal/sigiperid (taerpHatuledes ped)yp epesquies, Aides dleopiatsdmbiquito), Drosophila

melam%lytelb@%lﬁﬂgr) Fl%n)sb%cc orggewﬁg e{gln%@&(j é@ Wr&ll sﬁLu:nQ/ for transfection

are pulistyeavhilable, e diha b [ (aNEN)Of A(t@;fgnfw) CallRWa- WBYend 8 g strain of
Bomb)wflopz%lg;\p aﬁd L\(ﬁﬁj kf%ﬁs%g?l%a&{(lﬁa(ﬁ %SW%lﬁ@é&wg?gog%@%g nfi(én,
parthlﬂzmly fcurrm@qutwg of &@dbmgtlﬁ@tgllpk@a c¢lly. Btdi dell onlfurgsrmyf c@font dyen, potato,

oA SRS eyl B3 218 (79

Nolswevgr, TiBFrest (hds bedn §5FtcB eﬁvertdbrgﬁ el ind propBGOoKBHyertghrate cells in

culturegg;saé(élﬂglge hé&%eg(gé Oeﬁr%ﬁ e (%th G ae &rus%#ul%lanﬁﬁélﬁﬂhost cell lines are

use dia for t
monkey dfdngy C¥h ynfz)tfransf@es@ hYESWQ (hay-7baTed ﬁmlelrﬁéh)t; bymangembryonic kidney

line (2??%2%%5% s%cﬁ@ﬁﬁ‘{%ﬁg}%%? glr? él%ﬁon%ﬁ?ré (%é Sl . aﬁb‘é@%ml 36:59

I NSuU rans or e p [
(1977): debyolramstes kiklney c(elshJ(BlHKag\TMQM OhClhinésd éamfé@flowrm a¢lls/-DHFR (CHO,

Urlaub%g{' %bé’l WA f{kgd %'EP ‘U&q %’t7 QQ 16 ﬁl? {n us(z‘%%(hl Cr%ﬁse g’ll;%a,z?c(‘/}a’ther, Biol.

eoti des (such as adeno thym
ReprodadBi2h3-8%1i (@880 mhkeaé<l@hﬁ'eﬂme6ifﬁ§3d1ng)0) Afrigapegreen monkey kidney

cells (@tl@@%@tm é@?&t%%@paﬁuﬁdﬁ%ml &r&rﬂ)%%lé $IEf AU QJTbE CCL 2); canine
oncentrati

pr esent at I na ons i n the cronol ar
kidneyreahg@IDCIAMTGT GEBS): bnfaimrae lir vellsdRRL GAAFGC SRy kid2); human lung
S
cols (A QRS CACOBSARN IURRICHRDTS, ABKOE) SH0RE nhAGLHASor viviT
06056 O, GRLTIGERionlt (hGTr €.l Therabul Fed Sondi t44Grid | SSCNIRC 5

UEQ{ i ke, are those previously
Cdb]ﬁ§GEEMAt g&ﬁ%ﬁﬁ&%?mggpﬁ(%gﬁg%ted for expression, and
wHbt chlls aapiprasfermedtvgth theatordilesenitick pxgkssioh etclening waters for
polype Qéley&%tlh\%ﬁnf Lﬂ’rb(?dcﬁ(ﬁ} gulyt\ﬁ]%ﬂ ldéﬂvglgtloqlglql%{mhf @é&a modlﬁed as
echni ques, ypept | the invention, e.
approppieicyprapducie pm@@'@ noeRtinatrimfpragen ot am,tdﬁym@thp gwa c@ddlng the desired
sequeﬂc& tracellularly, in the periplasn c space, or directly
secreted into the nmedium Pol ypeptides of the
i nvention may be recovered fromculture nediumor from
Culturingghe Hest|Cellysat es. | f menbrane-bound, it can be
asedfromthema rane, us .a Suita .gent .
SR gl B R Gs SER fbith phapF e G R e of

media. Céblhﬁleleﬁmf ayadablé Mmedix preceas Ham' s @10 @@ﬁ;i)ymamhal(mseﬁﬁalmlum (MEM),

siemp AT S Bubio SR AT BRI R, s, normat o

soni cati on, mechanical disru t|on or cell lysing
agents. It may be desired t purlfy a pol ypepti de of
the invention fromreconbi nant cell proteins or
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pol ypepti des. The foll owi ng procedures are exenplary
of suitable purification procedures: by fractionation
W@eooaniaden- exchange col utm; et hanol preci pit at PGHPS2007/064950

: P
media Eﬁ\rf(g(fglréfceﬂp %’?‘c arH &ghlgggl{ Clgn %ﬁ}&%&%‘?{ n,iﬁ ah%ﬁfoglﬁ%n 00(5 }hae IC?ﬁedm
descritgd iraHaIanli a. nMat‘h Bt 5OM @REDAPeyess eedl, AndlsBiothemsl 03:255 (1980), U.S. Pat.

Nos. 4!2/%%@1?Q%?%g%ﬁ%%@&@@‘@é%%%% n\}i/g 90/03430; WO 87/00195; or US.
Patent e e 951 traty ibo nsedgetuhfurel edat foothe beit oddls. Aoy ofshampledia may be
suppleﬁgﬁgfg%qfégen ag)g'vsvﬂlg (%n%hu{g %i/ éﬁ&%@ 1%%? l%gtlhg%alt&ll %somg @Ya%sfemn or
cpidermal doowrll fagpirk w:bte (wa@@;@ddlﬁmmhbn@ef Cfpigmylpepgnpsj@s, aofl phdaphate), buffers
(such dggihgn%%? %ﬁclgPY &eﬁ sﬁfé Qb th?f{n?(&l%g rhn{?tl!ﬁ()ﬁé‘s Sglglg l?s?”aﬁy
GENTdé@%@MDédjug)otrace xlamplllte(deﬁn@ela imtdaeic compaundossuilly present at final
t

concer@gl %I{c%?llb géilcg&gglg(r&?:%?)and g (80?? ?}rgaélre @ %: CIE) llj%}esfo{l%g {}ﬁ’}pother
necessfry 9@djemetyenayatsp bt geludalat sprepie)e osectee@'ctt@ds thitl Wouliegeekmdn to those

. f
skilled l.}fs? {ehg %gﬁgp% ﬁ!étul%%oﬁd?ﬁo {1&{ & t%ppe‘%ﬁlﬁ%%@?ﬁhctﬁé e RE %gésg?{ewously used

articular pol e | nvent
with therhoel gelestlected rfor@xmnspioea ang vilh e ippardyt te dnpabnau‘lhmkllled artisan.
prepared fromthe cells can be purified using, for

P AP jdroxyl apatite chromatography, gel
OIypegPect rr?pcﬁ}gérley s, dialysis, and affinity

cmﬁail@ﬁeamhynanvmewm@ég‘ h pblppepﬁhhrcﬁnmlﬁgaha@by gb@lpﬁllgpdphﬁe VEGFR

i cal uri fi ont sui t abi
modulgghBaihy R herraied P B, BRerTEbenbisr B vkt sesrat imo e
medlulanlﬁbly;&pﬁqep of 1naﬂy1oh may B@@b@btﬂdlff@nﬁﬁﬂtﬁl@ gi’&ldﬁm{ drditoni Isost cell lysates.
Protein A can.

es nt
If mer% % | t C:Hb an:(Eg?I}g é}}eéneﬁrélt)éaéla using ?1 ﬁl aet'ergent é%lutl(glr(e .g.
Triton Q4110 amyy e@bﬁhdﬂlﬁ c(eb.\t'agd I’C&[lé(ﬁhplajl'ed inexptedyibineta. pol‘@é[hnde of the invention

1983 Pro IS rec ndeq for
can beﬁg&g)ée]d?f)é/& %Pl}gﬁ:&f E atggs%&% CCS ‘918 cych@g,g@nsatlon
mecha&cﬂl@ﬁmaﬁ o( aﬁla(ﬁs)lﬁg ag&lftg rmt rix to which the affinity

|satach nos ften agar.ose t ot her )
R0 B SR b R o e ah ik N AR S TS B it gLl goteins o
polypcpti€dd. @Abe @Dmm@bﬂoediiu@@ B cQérm sy Of suitable purlﬁcatlon procedures: by

fractioﬁaglltoé ég {ﬂ’%gg %’%e? 0%?%@%%%@%1}%)1%85 o%vg%gf? aﬁe %}ﬂ chromatography on
silica, elgbih@vgabHyioh he@gia ISEBHARWSETI‘ECHrchﬁat@g’ﬁphb @dyn é:lﬁdifpcﬁrl cSt&Sl edchange resin

(such gﬁ‘?ﬂ"%ﬁ%’?ﬁ% ?“&iﬁ Qﬁg?ﬂq%@@ &t © %%P%?WSW&@ BﬁGEd‘WB?mum sulfate

prec1pit£mh,rgeqﬂlesu(fn0fsm|,r foit @damp]@mdpﬁa(ﬁﬁt}#nﬂprofbngA Seﬂlﬁfdﬁ@columns to remove

| cat.ed vali endi n
contangﬂa(n]tsbsgﬂyastl% t?.élg an%i)&ffaél (%géns 188 e 5{: éa]gg%%mgl?s of pglypeptldes of
the 1nVBhtﬂ7’nT@7®i‘im|n&g’;bd§.Gf p]:&31n]36r]ﬁc(aﬂ1919ﬁ)y wdungioyde sy dubleﬁlethods are known in

the artt%%c? % edyr gif frg{( o'&l%seﬁgggag%et}é% V\'hl 7 haﬁ{&reg 59%5: rS%(t)pes Protein

PurifiddBeh: fﬂrmableﬂm’&l RractRe) Spplﬁ@.‘rJ\téﬂSg, Newt\h&k [1@8?3)[‘1 tThe purification step(s)
di f t ti
slece R BHsh g ynicaan By B YRR it g gt

polype@ﬁdb()ftheaﬁ‘&ntlcﬁqirbkﬂﬁéﬂ within the scope of this

E(\)/ree%%r%} ntaln émtb %}Fﬁt())glggr?gr%%ag ?alk é:a%gt h eiﬁﬁ? }1%1&, for example,
hydroxyfapaﬁpbhrmﬁhbgap@; gbeelecttmpmegiﬁ dﬂlymal a@h hffmﬁc}frolﬁabgrm with affinity
chrom?otfg%%@ﬁﬁggllg ﬁ%gﬁ{_\(l‘éag[e) c%t&olngeéc glq}lileg lﬁléliﬁ%ﬂ]fty ?fHoéotem % as an a%'lmty ligand
depenohylpeptdidendvsbiipast aoy ganimgdeulinfatdomkingha gandseit idthe tibody.

Protelq\grc):%l}bbeclsi;%tror Gt |an£lgog 1§ L}]gl a?rg h?%%aﬁjg,tldlilq%rléagreygyd/?g%rln%é\eagy cﬂams (Lindmark
modi fied ami no acid or unnatural amino acid into the
growi ng pol ypeptide chain, eg., Ellman et al. Meth.
Enzym 202: 301-336 (1991); Noren et al. Science
244:182 (1989); and, & US Patent applications
20030108885 and 20030082575 QIstel nyl reS| dues nost

o e ' T
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I m dozoyl ) propioni c acid, chloroacetyl phosphate,
N-al kyl mal ei m des, 3-nitro-2-pyridyl disulfide, nethyl
wQ@2pynixigd di sul fide, p-chloronercuribenzoat e, PCT/US2007/064950
f I r I .

et al., Jzﬁrsﬁ;rlb&ol 9]\%:7]‘{2 %?C%bl gﬁ%%gﬁig 9%?8@? 1%r_eg(|§nénzl%11dg(.i fo,r_"alé ﬁog%?llsotypes and for
humanr@4Gunsesala Ed/BIbT I5V1é671§éﬁ(1'§/6)} el miagnx tpivthieh the affinity ligand is attached
. i r 5+ i
is mos?%f?eﬁlleag;g?s?évﬁg ?/‘lli‘lgrotg%%l glte lea?lh elclgatnlgng%?e d]{éﬂg%:l eg I@l%:%%g controlled
pore gl@ssr@pblwbmmh@wazlybenmno allatefon Fastor flav tate bund shottérgorocessing times than
can be aglg%%h %]tth ggaaré@ép 'l\f_}ﬁ%leéﬂe %ﬂ)&&r AL rlé(?g a%ﬁ% gMgaél? ?nl!le kerbond ABX™resin
(J. T. Badei, Blmélaostallr@ NJ )slam@td fou Whﬁmom @iher toshnmuésdr atclexyfi¢aion, e.g.,

.aci d t
those 1?@%9%0?3;52%’% Eujggﬁ§ g\\llagrglglé %%teh(ﬁlgéé otﬂe Xﬂtﬁ)g )Itg B2 ?elcg\%?era %e@ﬁsc‘o Carter et
al., Bio/éshuhiesy . 1006hé67 Q092) auhlich dp@ag@nltrsocie@trre ﬂ:ensomatlg mtlhgdles which are

i dues include imdoesters such

seorctd t@@e{ﬂ%ﬁ%ﬂﬁ@égﬁ%ﬁﬁr?a pyri doxal phosphat e,
Covalgny Madlificakionsctia IPolfypprrd@hyﬂile beention ni t r obenzenesul foni c

a 0 i : .

ebﬁaéeélﬁﬂﬁglgéitlgﬁs afy%lgggptﬁ% gfﬂﬂéo %0%1@1 1?{0-:% , )?g))r(}ﬁrlp%pttléi.e VEGFR modulating

agent, ﬂpg i ampyiinc Indeslivd harsthaiscepefdhif ineentloy. Theyondydi mwide by draial synthesis or

I
o v AR LGB0 ERSHLR ARG T st
modiﬁaamnmfnhwmypnptlberq iytatdugealtinto rtheoflolmuglbmrmtm&tsngdtaé gmino acid
remdue[s%gg{ {pglﬁgép[ﬁgée \ggﬁ gne& %ﬁg #}e%@ﬁtgﬁﬁ%g%{rt ﬁ{ap’g g?]dea’gla S)gﬁgcg g%vlth selected
side cHaipn ot thoNabr Gitaymmal siduchenr hpmeorpbiaaisen m@h@@irmnqm\}d or unnatural
Si
amino gc‘ﬁgl‘ﬁ{rﬁ? IrI;I'g %@&%ep SAROMRR ¢ cf?afm eé E@ﬁgﬁgtpag’g\f ﬂ%yg??z 301:336 (1991);
Noren @f alt@cre@giyﬂ44r1§% [@&S@gamﬂa& [EfePaﬁqu@phwtpm %ﬂ@ﬁ@hO&&ﬂSeﬂnd 20030082575
Lol L A AMEIIP R REELS Bl AL B v
such awhl(treztcpfaqu(m whlpteagetamidp st glmmmmlyethwoa@aebvlyamd@mfztbyl derivatives.
I t
CstifIPst S B0 b QIRUDANG: Aol Sl he IR A8 Lbromod 5
1m1d025y10mg131bm¢ axd, dhlewaentyd ph@dhmﬁ\édkﬂmlnlgnq@a -nigyp- Zﬂ@mdyl displfide, methyl
f
2- pyrl(%ggﬁggly %I %go%gerr(gl&gén%%%é 6 aC(Iﬁ[O)r/ eg?drig 51@‘343[1%1?1“&1 WRYE Mitrobenzo-2-
oxa-1,%dlaed¢.i vel y nodified by reaction with carbodiim des
( M}ﬁ,g
grﬁésllt}g)g’_ Qé(ﬁ'giare &t Ibﬁﬁ%):(tyln v&g{h%éé{iﬁyflgy?&%lﬂ)na% éﬂbh 5.5-7.0 because this
agent lﬁm‘lé}’ﬁﬁdb’ |S]pp}z1ﬂc4forgh¢ﬂy$t ydybadashafing ﬁar@érqmophenacyl bromide also is useful; the
4R ) carbodiim de.
reacnoéﬁsret ﬁ rynij ok aggg(? ? %4 SOﬂlugJ &F&? BiI:‘I)eéSOI) dues are
c bypieA a@blamlmo -wepiarlagiidvgs ara méctgdl wtﬂamccﬂyic or ethprcharbexyig acid
C t . .
o B2 AR UL S Ol ey oo s
Other @malylegp@gnmm fp.lglegmjtzglwl-anamdccmgyang 13¢I;1d1|te@ gicthde gnidoesters such as methyl
i EAREShIAEL B3 3L AAE5- B0 500l S Sl 0
methylijeesse 2egintoeorfeadridgraniamiriase-catrdy zs¢ speiopwithighoxylate.
I : [
o O e bR RA b SRS oE SHERI BRI AL AR, among hem
phenylgwgmsiz bbut@f@dry)he o2- Ctyhlph,ftznlyddlomesm@nuehydrlnephlwaéitzati@n opdrginine
- - i
residu i P IR AR R b R s Bl e o BEREMERER. orhe
guanidﬂymf@@@jplaaﬂ giepp plar thepawre, thNeHeagEnte ennread vath the Sgups of lysine as well as
: ' -86 (1983)), acetylation of the
the ar Jl%%ﬁ%%gﬁmlwn? ep9 and ami dation of any C-term nal
car boxyl group. Another type of coval ent nodification
i nvol ves chem cally or enzymatically coupling
gl ycosi des to a pol ypepti de Bf the invention, e. g., a
pol ypepti de VEGFR nodul ating agent, etc. These
procedures are advantageous in that they do not
require production of the polypeptide in a host cell
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gl ycosyl ation capabilities for N or O Iinked
gl ycosyl ati on. Dependi ng on the coupling node used,
WO @784 (s) may be attached to (a) argini ne BEUS2007/064950

hi i di. . f | (& r . .. .

ot S S o Rl B8 RN TR B AURadel il R Bpa e iy introducing
spectrédhJedielo )y tygpsplugrsdussilehreasion itk erogfatis dipfonaim ¢ompeanis ne, or

i PERL IN HSolb 884 ]
terrani 0 SEP Bl Dol SN SLATRLEpE SR} GRS LIRIP R O-acery
tyrosylesrpaie agd duprooferigdtivesa rispretivelih sheostittidas amrielimesiosinp £d or °'Tto

' l ept ember 1987, and in
prepar%&f)%@%a %ﬁ%‘cﬁgf"?g i ngﬁ ?Ad@%ﬁ%ﬁ(%ﬁ&%v . Biochem, pp.

2690306 sild 989)s. (asRentsd vagluiefmy b ase sclastiyolyyrhdsied brpdaetidnesth

_ I ' , . ' ' e
conn BEREE D3 RALIRER 5o AREINSTH 0. B e
morpholayl-¢-cths)) lcabodmideeiatled-3 d4pomia-e4-dimethyépepol ypbpdiingde.
if r J: ' I .
roric o 15 SR R ATERNA0E R0 36 st
reactiopvatheagenoin inost or all sugars except the linking

AP F B SRR 0 o EELH B SRR R vy
and asphaiyl seeideoy] ratpedivelys Thes casidbesdirddeatdakicduadiic nutrat ordphsic conditions. The

. ' . B . . ; by Ed t
deai B e O PR G s R, Y P eavage
oPtheambdifigadioat iaclndsi hytlioaglatiaa, of prolionanddy sysepitosphesylqtien gf hydroxyl

 bodi ; : vari o
groupsg{iﬂséergl Cf)g '_tlﬁg()rt]l\d/l rg%%lleg’%%tﬁ}a{gg%p é—sa (tl}g) Ség(?lI%E) g%lyﬁge, @fgﬁn%ey and histidine
side chithet Bk uCraightondiroteivet birudBme ywbMoled@@ 3@ ik O8'H). Freeman & Co., San

.ANO f i f.i i. on. of ' .
o QIS5 0 NS Tl o Bl RO VPED
carboxghgowf a vari ety of nonprotei naceous pol yners, e.g.,

. | . . .
SR 6gn RLADL OBRLK by Bl comin ot
to a poBatwsnle oNds iInvant@a 0. 8.36n0lypeddis VBBIR modibting 42knt, .etc. These procedures
T X T
glycosplﬁtiqﬂmpabﬂiﬁ'.@ﬁ for &n or .@—ltﬂq@kgxp@mlatipnc Bmdﬁng{ opfhe thwling mode used, the
alP -t 0

UL DAL B R 5y ML R TP o
such aptpsciof aysepincule fred Iy deoxpl @rbups seadt ae frioerdifivenive, thecheine, or hydroxyproline,
(e) aroﬁlgﬁcplgﬁﬁ&s 's&ch%g Rty o%gqﬁénﬁgla!nﬂle,ttg\g)fipg ro%gd{t(ﬁg% {O?ﬁ?ﬁlg tafnﬁi%'group of

conpositions at a pharmceuti y acce e dosage. - ‘

glutamiing. dhescafiwds are titseribadvie MQ Si0ZonpebtplicdtléScpterabeond @87pfind in Aplin
i e ' frdoh peutic protein agent

andw%t?ﬁ,t%'#e%@ngﬁﬁ{g{o?l&;étlﬁgg. 205?@26{( epgpeuti c protein agent

( Bemgoval pfeop nisbetardtatepnatiss nrepanepras etlypopiade. of the imigation may be

’ 5 on. ¢ | ‘
sccom{IEREFhonlchfh, by ERAKL S, P AL ARR BLFRH ISR oposure ofshe
polypeatiderte thgempound i fhtoainpetlagesntfonieacgl, or an quoivylpe goinpemy/EGHRtreatment
s T L8 AREDe L) B TR E RS or v
acetylgpéaatesammo divinly leavmg lregtodippptida sntape sCheintieadi ddghycdsriagipn is described by
: . ogli theo. ; )
rinS o DA SRS ey SIRSRASh SELA o ol o
(198DoEnprmagic gleazngodf catbehydmienbictes, ¢ ¢ sucivlasptidleGRR., antibodies), can be
‘ . _ ot

schiosJPEE D0 SRR g1 fiadl g Ao TyepplFEET VR GHANy Mttt v
EnzymyleGFR39rtH187). ol ecul e nodul ator, etc.), used in

aGGEAhAANLeF W mtrﬁfdiﬁ&i{&{‘&ﬂ a%lyg%;ﬁid%ﬁﬁ%@{ %meo%orﬁflﬁrg%@%mg the

by mxing a nolecule, e.g., a ypeptide or snm
polypeprindecte aheof avauéty gf namprotpamiceossipdeyera e gofpolyethyleye ghiqoh polypropylene

opti onal pharmaceutically acceptable carriers,

exci pients or stabilizers (F?ém’ ngton 's Pharnmaceuti cal

Sci ences 20th edition, Gsol, A Ed. (2000)), in the

formof Iyophilized formul ati ons or agqueous sol utions.

Acceptabl e carriers, excipients, or stabilizers are

o oy o, " o o o
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enpl oyed, and include buffers such as phosphat e,
citrate, and other organic acids; antioxidants
WO p@7ath3ng ascorbic acid and mnet hi oni ne; pr esePUERUB208T064950

( d I '
glycol &ﬁ&ﬁﬁzﬁlkﬂ}%ﬁ% DREC o@%@?&'@%’)gﬁgﬂﬁ{.ghﬁ'{@mﬁpﬂc bt g‘ﬁ@k%‘r h 965,689, 4,301,144;
4,670,08n2.82 hRionmlehor i de; phenol, butyl or benzy
Pmnnﬁk&ﬂggiém§%¥%% parabens such as nethyl or propyl

par aben; resorcinol; cycl ohexanol ;

3Fpeantvianoses aandilrrgtte thsgwithods bishe nm¢r@omlaahermutgmon(pblasls>f the
inventfoﬁ "iasnadﬁl?tgé{ér (i;&)) a. sﬁl? L:(g H?ﬁ% m@tﬂ!)c}/s%ﬁ@ {ecﬂl czlxe p}%)%%ﬁ ﬁl% artaHE Qutable for the

as serum al n, 7
particuty dseo gh i bieferysd blylhmnsers uhmcoamom iy wdrmyisipy:ri fiothe fomef pharmaceutical

a gl ut am ne, aspar agi ne,

compﬁg%ﬂﬁnQﬁhgé%%gﬁﬁpﬁix%hMﬁ%&%mﬁ nonosacchari des,

dinsae eérast te myvertiod coittmlatwhbmwtﬂ prateasprecitioel quhe therapeutic

provei e SAARR0n B0 AHIGHE B iNELANL DAL, SHED
prepargrong)o ipdrteabpect dietinvieutrami cagfewplatas e ujcor masmahara@llmpmamns for the

s T S STRLRIFE BT BT O BRTPL el s

mammehanys|ly/ et hirdren éa\glby@mraneiﬁﬁéé) witiTthe heterologeusigagy endpdamgt the protein, as
descrifiYn @ellteﬁloangee ﬁp(;nr aBS: mk‘rﬂ tm i?&e‘ﬁpﬁééh Pt tlgera%ﬁl%,‘iﬁg}iog QE CHO cells.
exanpl e, I'ntertaci al

y coacervation te ues or
p&hyrmniiczfatridations oimascatep bbthe hlyc.irrtmn yesh hyVE@FR uhodgletingragent, e.g.,
| akLe)
vror P ObA ] SRR AR e LG T N PG
moleCIdemOdléatyr sty g.tusersin (amordaeocamt}i the invéntios empssparad fyn storage by mixing a
r

molecﬂ%% %%%F)tgﬁl)de ors‘fr?aﬁ%??‘l‘ﬁ%:?fggl% n : o%sﬂ%@ d%%{gé &i)uﬁ&(\imth optional
phaﬂn@geetlc@,ll:s adcergande GarricRe pianyentsor'sebilipas ﬁ@melgtqncsaﬁhawcewfwebgczences

20th ecﬁﬁ&f‘ oggtA' &206&;'1%@1‘@75% )(oégg%)d fgﬁﬁ&%i%hé% é@é&gés%ﬂm%hs

AccepfRblgcarried, x¢ipiRats, 1@ g@,bl(lg_@%y norixiGto e@cqad;nts at the dosages and concentrations
lofRdO4nliGEARe! h Gre( dat0): ShENaRH:s inct

LTSN 55 0B 380 o G LA i

ascorbegicid|aa¢ micieone] Brgﬂley@twes @ecmsw@évﬁén@et@@mmmmonmm chloride;

e
alcoholj; 99:5) par@pns sy@oasps2hy | WDropHl 08882, ca@cgﬁ/:sm@@tm cy@Aghexanol; 3-pentanol;

and m—glﬁcj% %I"l)’(%g Irrlltogaﬁaruve% ﬁ FTB thg%}?%orlllg 1 (?%%g&)e]sgpol%)g]?tg(gg Itpﬁdt%lflsv such as serum
albumiadgnlqﬁmsqrmatnpmglqbphnsg hgidrgphdic pPlyingrsjsaclyas @ghyylyylpyrrohdone amino acids
t
such aﬁ%ﬁ%ﬁreg %iélzagﬁ%ugs? 1%% 'h?é{é 122 Sa;& r}l?éej gll;lpfg{'lele giﬁégsﬁ%dhhlg({eg dlsg&:harldes and
other q@rbebﬁakzé@ 1n<$m11tg@gilllc@see ranpheor dffxtrsla;sqhahaww-gm@is @&h es EDTA; sugars such
as sucﬂag rﬁ{olﬁ %ﬁalds 84 %ﬁﬁtoﬁ %-H% Bﬁ{lﬂg QMn?er [I';f]its rsﬂlc%ec@ dp%gun? %e'taqi complexes
epti

iC po ymers contain

(e.g. anmn Panplexghi o/ oraon- 1oo@§uléaceantsrsu¢hha@ TfWﬁENfé‘ﬁ‘f PISWB?STM or
films, or mcrocapsul es. Exanpl es of
pdyetg}gésﬂe%}ﬁgl PEG?ease matri ces include pol yesters,
hyhir astjed mgieflionts mwamtpd les entrapped in microcapsules prepared, for example, by

coacerpeg{o}{ %Pﬁ%ﬁ%g%%ﬁ%{g%@%gﬁ&%%ﬁﬂg )é‘%r e%gn.l%?, hg(ér{)).(yml\%}.lylcellulose or gelatin-
mlcroqapsmés aghi®)y-(nectipdmsthasy btep midroagpsytea,respccic b, ia ndlogdal drug delivery

I
systemggig}l%ﬁaglpg fé;; 5%%’:1!3?1 g g?(l,qggpggr?%) hl?ﬁrg%%ff I1(§1r§ Znal}ﬂ) Byrhcles and
nanocapees) ynie m@m@gmhlmass tSueh eChPRONS @Eﬂ!@ﬂ@ﬂed’)ﬂ Ranmjgsat shagmaceutical
Scienc} RPSANG! 6% 6P ERASGIh OFccl AOLL i APkl Okl 591, 0 AGI (1996: Yasuc,

yner and de acet at
BlomeéoThyr Iﬁdﬂ?b%@dﬂ%bﬁ%ﬁ del. Bi¢/PrapylogpoByperss (af); Cleland, "Design
pol y-D-(-)-3- hydroxybutyric acid. Wile polyners such
as ethylene-vinyl acetate arft! | actic acid-glycolic
acid enabl e rel ease of nolecules for over 100 days,
certain hydrogels rel ease proteins for shorter tine
peri ods. Vhen encapsulated polypeptldes renaln in the

I T .




10

15

20

25

30

35

i nvol ved. For exanple, if the aggregati on nechanismis
di scovered to be internolecular S-S bond formation
W@ boogtgi3es hi o- di suI f| de i nt erchange, stabil i zaP¢CDESI0AY064950

and PrP(ﬁlcﬁl f:%‘gn%gegl% iz aCI gmg ;v&&%y%%%ctlgg %%lg%ﬁ%hde Microsphere

Systenmmlsﬂ/mceaedlngenfhe SwnngnéﬁfbuwrAmglcédlthwell\aedsNe\am@h eds, (Plenum

Press: %&Qoﬂpll%) Sb%g a%%h%l\%ﬁ%ég%g%é 2?{1&9 es?“ O?%%Q aé?dsﬁs Pat. No.

5,654.@lpsul es with polyelectrolyte covering. It is further
I { f ) ..
Fﬁ{}cteeﬁ{ﬁ? (e) nB(?cﬁm&H@&he%@E@%@Hsetg% %CH %}tl; l/zoo El]i tra?lo{lléggﬁnle. This is
readﬂwmm{mshed\bE@rmn thaigh Gterily filtrafibn tnembltan@r KDR sel ),
g&e@%lh&é? g%gargt%ggls )na? ﬁé‘?@%réd‘ts g?)zece?(gmﬁﬁse (?f as%%/&h&ﬁtelease
preparpem oehddsehyperthebldritndes bf satid byilrepthobic pelgnets cor@inigg ¢ polgpeptide of
the 1nv%ﬁ'tmn Ghich ng%rﬁ?e ﬁll?lﬁrfgﬂﬁl o2 eh gﬁl&:ie? @%’ ﬁ%n&%lglrog%)sules Examples

I'ntroduced 1nto cells in order to achieve in vi
of sustglycpt -telegiegnatfices inchide gﬂmgtersc@[dlrggebf(foe@tamb gﬂéﬂéth[\/dr oxyethyl-

methacgglggg %f, Q%ﬁgﬁlylﬁfé?lg%fpolfﬁn)%}%eg gﬂs{gcﬁﬂeﬁé 3 qf73 & d ecfog(ﬁ%éfr? of L-glutamic

both cohvéntion
acid andhvesthahy-ghitendge, aoh-dedridable efiy poe-ving! aagshie alegdddble la:tls iaeigigeycolic acid
copolMe?sas{lg[Fﬁtt & ﬁﬂqk(ﬂnl‘ggﬁ ggg}“ﬂﬁ’ E%%)téé ﬂﬁro(glgheg% &m [Se(gg({ (gfﬁgclﬂl'i: Iac‘:-‘\id glycolic
acid C(&)dlymar slfapidide aftag) tmwlag'e:tqoglcfaﬂicyméf(ﬂ’le@&) nodynBNAng poly-D-(-)-3-

hydm)&ﬁgﬁapeut iC aé@r?@gﬁf %I % 9%9 hegtg*é%fﬁglsagé CoaCld %lywhc acid enable

releascodmaddcnlegyfonewer il 00 ddyy, @ertautl hmeb Irwleeadyrotw@@ rﬁ0r§h@m timhaeriods. When
r l.eqt [

encapsﬁﬂﬁ:d% @E{ﬁtlﬁg“sq %/19 éictgggdéﬁgflf(ﬁr% lggge[ghrleg %aesﬁld’%ﬂe% %1 %a?e as a result

of exppsutertaowistund a3 7 donesshing at 4 losssof brlnged] deyivityheaid rposs1b1e changes in

1mmu1{o§§ntl&fﬁgcﬁz§{f'on§gs§t@l%§1&§ Yl exﬁs_ee'd Eﬁgﬁ&%ﬁ geé@ggg%g g}%st,hamsm

involvdth € oo biagpiwd] It@ﬂggltdgslou anclheismogdifdogcied o bemhiamokctlingi-B bond

., u egal C
formatiéhﬁtéfgt}é\f%l (}Iﬁlg suﬁ%ie ?nl{%a%h% gthlﬂ%ﬁ%?l? }élgy 135 * %ﬁlege ){no d1 {ng gafhydryl
r651du¢sel\yp[dn\l$z1r@ffrcttﬂng:1dre$dh(jdygs gq‘mtg)@mg ntolrﬁemapgnteng @sing ﬁmoprlate additives, and

doveloffE R pB LR Shbviaky, B B9) 65" TRaat "4 R Qgeerine

capsul@ywith [RéelecRilaie veeohg. Toxi col . 32: 573-596 (1993);

L 0 LR 5 AR R B Iy

modulqthBTECMECE; YBGFIQ I@a@& YEQ)F. vaeett kroglsF1d ey i BR-kahlo WEGIFR antlbody

etc.) c&nh)% df?[a rdlelc%g é(g EQWL ﬁgﬁ@; e(?%? ﬁlg?agy regé}k ﬁ)q]i%%%)pgﬁbrmed by the

admm@mrtme rfa ﬁlm@nmcd tg aiswbjddb| mahatherByodpplysationbogemestire ejroduced into cells
' |
o @903 N 805, 001 1R SORE TR 0o e o
replace.'ﬁltmt ef aglctectvaggng. é‘@en@ﬂleltagé'hmhqigeboﬂamvbmbh@ gbmgrtherapy where a lasting
|
effect its g&l{]ﬁgg g% g %\r}gy ?rg Ze%net " Eilldg% aﬂ%&)nﬁstr&}] (Lf% &eetl;]érépeut {'a%ents which involves
the on@@inel o1 rspefated n@ﬁlemr@wnlom thepptutigelya fiegive DNAovnRING, Agtisense RNAs
| ' de t .
and DNRS %/ a\t{f élbe g% Hl?haé&{tlﬁ gﬁeglisef{rnrbg?dk%t%g%e greps(?()?h CPf cer?a?th& QU6 Sivo. It has
alreadyfeﬁmalhqwalrthat ehdrisantisensd dligonuckeotided eartlhemu@@d_@rito Ic¢1}§ oderrrisy act as
1nh1b1t§é,A(%gﬂé§)@1?eE§%\k/ acépuf;l géngémn%r%ﬁéng g%ug%gﬁ)thPégfé%??tg% }1%[%1(6 by the cell
membiang. iéaanecwik ¢t al FBI{OC.eA((ah'fﬂt‘@l Scrz nUSH 8804 1gadéd (193X élrhe oligonucleotides can

be moélﬁgchnﬂg fegﬁéﬁt%?eothaﬁl#ﬁgvyg Pf g{b%tlﬁﬁl’é’gat:h 1%%ggt?vre%€clh?%'3§pho ephodlester groups

by unchardedgroups. Eaaenquzlotredws-df thsosthvds ofegthatherpyt, seenik exsinipda Goldspiel et
(Dzau et al., Trends in Biotechnol ogy 11, 205-210
(1993)). For exanple, in vi V8 nucl eic acid transfer
techni ques include transfection with viral vectors
(such as adenovirus, Herpes sinplex | virus,
Ient|V|rus retrOV|rus or adeno aSSOCIated V|rus) and

o e ..__[..I I r T 1
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and Wlson Curr. Opin. in CGenetics and Devel. 3:110-1
14 (1993); Bout et al. Human CGene Therapy 5:3 - 10
W@ 1®94)236Rosenfel d et al. Science 252: 431- 434 RADYI007/064950

o CHTRA) Bl o SRS D AR S WPy .1

Pharmgtol.aloxic®lr 57396 (lﬁﬂp MuBliigah Scilyed 26 020- %8@1@(30} Mq%@)nd Anderson
t t, |
Ann. Reﬂ é?l?oec?%n z%llglag io'ﬁ{@%l) ands‘h/[ag%gfbie?ﬁl ?% %at t5§¥¢9§? Mgtﬁods commonly
knowntia thyett of elcdmbingy DNAatsclmnlonghlbbgb,n bo el afrd @scfrmed & Ashiel ctal. eds.
(1993)36’Hr;fe%°ﬁro%‘3 fn%(?/e&f tB?AlJE‘ °foh£ %}e&%{ sk, I\‘I;%alnd KclLAR) Gene
receptor on et ce etc. ere
T mnSﬂEn cwdicm@smré Lelmyhtoye?\danuplr StoektorsPigkyi Bh. bind to a cel |
S

*flflé‘rggrg ag erg,j?# %gchg{q%es%kﬁla@ (gﬁh@(}dﬁgn&&hﬁlce&gg gﬁﬂa 91%51 ce’lls. The
techmfelegvary: dgprsidinguron ewhntberdhe mucagammitlstmrh@rred)mtq qupicé ceﬂl@ fin g@tro, or in
Vivo thﬁé (t,éllg Ul‘ AL 1n?e%hé ﬁo\étp Ehecih egjs%j[ QG?‘ fofr i tIBﬁngr%lf Hl‘?cl %Ac?chnto mammalian

und ergo I nt ernalzatlon n CyC I ng, pro el ns
cells irt wtrgecludnthe ageiflipbsamed, elcetrdppatipro mianid) eetnﬂmaqted;léuswn DEAE-dextran, the
calc1uﬂ1 gfl(gsgﬁa% ILr%I&@{aupmaéthl) do% 1{“%2? 1 Gfé: hr{‘%%J ? ngftransfefr techniques include but
are no‘relmtpplt(e e. gbyramﬁecepn with VlraJ (tyBeadly ret@weaﬁ VERBDS an4412g c4arPPotein-liposome

S -
medla %g% fitbcﬂlg%f%ﬁ% %@ 9T 6%}61’5‘ %}olizotregl{ili?% Ebﬁe% @%%3 %Icr y{%@ple, in vivo
nucleigyesnktrankier aghniqueonduds tsinsfeaiopmatd rvgairv_e@tt)rs &luch a&%lm_ewufes, Herpes
51mple§§@rru §tf1\§1ju§ rét}o%%% or fd%ﬁo E%W%fvlm‘é)' a[nalhgl{a[ba&(aggétgn%l (useful lipids for

ene erapy as we as geneticall
lipid- nmddteﬂmgmsffrr@ﬁﬁlle goeldrsDARYE, PEPE and ¢-Clod, forsadple). iepyples of using
r e
viral VQJtorégl ggg : nt g)ncreaé rl])g ?Olﬁlﬁlﬁ d(lbggbr% ﬁl %/ %g Zers}égg %?4{) ﬁS lvﬁéﬁl) Kiem et al.
Blood §3: é467nlt4?hélf9t9@r Painonsjand Gannbetgdﬁaﬂand?ene Phearap e BADHY (r}e9|93) Grossman

and Wﬂg_ng%w ?é% gn%ge?zg(hcév?ncg f)(%el. ?gl&%-i;}@lg%)éﬁg el%ﬁ.g?vyn%ﬁ_éeﬁe Therapy 5:3 -
10 (1994)1R 4481 cTHeSarmp o243 hiB At 19Bh; Beschfldrcplafdhehlpaslss (1992);
Mastralag%lﬁequ 9 rbl%laﬁzvéslﬂ 3. 2% 25 @3? a%g% h%lﬂgil P)oQJAS%r YEx, Télgl Med
ransgene he Ki ney ex Vivo prior

204: 2&9r3@ﬁ£k9|9éht ation into a recipient could al so be used | n

S

S5 ESRER RS A0 A 8 A EBRRERy o
target epdlprpodi asian agibodly spheific fovantll mfamyemlaw padpe ndthatprasheell, a ligand
fora récﬁﬁopcglrtflé %e@crell Usé \gﬂéﬁl—: ﬁ (gglﬁgs areT Q?plg)%h e;ﬁ%lﬂ%h@ﬂ bl(ﬁﬁ to a cell surface

e appropri at e dosage o route mnistration I's
membiped protgintasioniated avithlenddeytosis may br wehbr prgshiypginstica e faﬁhtatmlptake e.g.
. i i . qui
oSSR 05 R LGNS,y o i
undergonmtemglp{@mnelg cgz_ha%;,ipn@eim‘ th@tfti.ﬁrg@?_immeel@blg bsalizatpnpad enhance intracellular
.ne

half—h%D r&gée)%{llﬁl?hug (31“ Ileg%ﬁ%?g%%grgi;({l&%ﬁ $Eig§cﬁi§égi g)?%nﬂ))% by Wu et al., J. Biol.
Chem.i262.dAEh B¢ 583 & ahd Wagien ctabxProokiated ¢agsSci.| ¢S4 87, 3410-3414 (1990). For

review ({i}é’z&g}éﬁrﬂﬁé %ﬁf egyn%%]a\@/\faergg&g?\gg \A$ Edi‘%g %lé ’SX%%Q 945& ?8%8 13 (1992).

DEgreniddinrig varal Ctrtmemtnyb‘@cwmcfosmeﬂnetayy af walkps golictiedllyenodified renal cells
/ 1
B R
cells thaelrghnliféranatoutss viaointrdeterielt inavrcterglve intraparcrichymas yagepbies, (Bosch R J et
al. (19@}{) q\’e hro P48 %?zﬁlﬁ,r éqm(E(*)Q%élf-l%ﬁgg‘ThengZ:le—M%) The major
cont us I nfusion. en I'n vivo admnistration of a

llmltatma@ﬁmtrﬁmw@sml inj @ti@rnrmsctkﬂé of, caprod pravhe rdiesd angpesy-aRsudstiveryrafa transgene
to thelgaﬁd%r Cgi Q&H}q?ag?ttrﬁ%s?gﬁ%éérﬂgi ay e 151? g @?lg(glé%tge(?ﬂl f&ﬁEfUBEs

ng/ kg/day to 10 ny/ kg/ day, dependi ng upon the route of

adm ni stration. Quidance as to particul ar dosages and

nmet hods of delivery is provi"c?ed inthe literature;

see, for exanple, U S Pat. Nos. 4,657,760; 5,206, 344,

or 5,225,212. It is anticipated that different

forrrul at| ons vv| I | be effectlve for d| fferent treat rrent

rer ___a 1. i o, .
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adm ni strations over several days or |onger, depending
on the condition, the treatnent is sustained until a
waele®rnesdesuppr essi on of di sease synpt ons occurBCT/US2007/064950

dosage regi mens nay be useful.
lm“%gQMEXE%?wg&E e clinician will adm nistered a

mb@gw aaa sir0d dfup GorcBMANbAsQA phthhdeut@calsBR&(iSns of fe invention may
reached %hat provi des. t he r%ggired biolﬁglcal ef fect.
vary depyqadipg gfyihe Ratigrar ey iopeth 1 g deterangtiny abhe gprqpaiaig dagags or route of

admmimmoh el Byhi€ DB YANLT &N@Hink© @Hmowe S\nand eﬁ}&ﬁﬁﬁéﬁts proRie reliable
ti.on, of t i nyention can

.. th peuti c conp
cuidanggifr feds deteraigrtigy o g?w‘JfFCEYﬁ osgs fer ﬁ&wramﬁcintfaﬁpﬁfge%mhnﬁ gf effective
doses &alnm: baebrined fopawRp R paiheipS R @9 Weorddnfi ) &RECHapYNEM. !'The use of
tragulnonar i ntracerobrospin subcutapeou
1ntersge(ﬂfsrsa ling in @ﬁ1cglf1net1f:§]t[fz gg)yﬁ) Peigs amz?1 {){f\f opla?n&Yacobl etal., Eds.,
Pergarh €8] Nevawekki1089, ppaisale. adnlnlstratlon Par ent er al
i nfusions include intra i ntravenous,
i Repeading ap fhg peippd 1oXEEY P 7 ?ase hout | B g lisndks (e.e: 0,120 mglke)
of VEGERR ihgktbaik b®ihitial &hnaldab bsags fot NEnihib@dtidR @khé atient, whether, for
fOEBOSItIOH IS SUIJ y adm nj st ered b%8§U|Seh ..
exampien pY,Q1CPh MORFAFR AU e PUTP Y IO H OHléVc‘iOPW?‘H’QS oa. gfheg fgivo
admmimdmh 3t OVEGFR ntAlRk B caifgel, iBitap dosﬁ@antoh@tﬁ aRe Uirly (from about 10
onposition is given by injections, .. intravenou

ng/kg T@l‘lpé‘b HOurgkeofureanmy! dedy ‘6?1%1“ OFBBERAT % I?fﬁfeﬁélﬁtab‘e}’ﬁ T gkeday to 10

mg/kg}&t’f td@&'hdﬂhg' BpAARE 1L of AlnhiRBtrdi®n. PGH@AncObs © Ph@BHIET dog-&@s 244 methods
gents is also _included in the inventio

of deliyay bSrpir%Qfd Fﬂé‘fh% fifgratupe SRR G IS &F:S- é’ahNB% 408k é&()@v?‘t"h or

5,225,97€ 15§ aftRIpStell MY ARG fSrnRYLIOASwill DB 8rf&@dfoR 8fferent treatment
“admi ni stration includes coadm nistration, using

compogifsang liEieret diiprdsrs, Bitsadgriniairalipigrastingoneivise ot fisseg, for example, may
necessit@é Héliv@qg PR maRd (ERRSEHRIH IMBo ARTh bhh 81 fisQit. IFOr RpLaRQr

or der or exanple, an VEGFR agoni st nay precede,
admlmﬁ‘@sz}‘qoawveéq;ey@rp]ncgy%orvlﬁ)ngr densning 1 the Fditigp, t eh‘réeatment is sustained until a

desue@éi‘lﬁb&ésﬁ)‘ﬂ%'f dkbes @%Hﬁﬂs‘bcé\gﬁ Now& e1d otherdds AR SdoRBEN nfay be useful.
gent), or nay g¥ven S|nultaneously therew th.

Typlcaélﬁéh%ﬁﬁl&ﬂ%}%@dmm ¢ g molgeui(vhaf the iveRfionmntile %éﬁgﬁ(s)(lé feached that

provid® thd re@@itdd\bRolAA@NE Fect I TR ptAREOUThYhEHRS I theiBiehtion is easily monitored
bi ol ogi cal activities.For the prevention or treatnent

by conggntigp éﬁ@@mmﬁwghﬁﬁﬁfoprlate dosage of VEGFR nodul at or,
wirhd th%dmﬁéic&ﬁbo&lh@n EMBEnGntih SRS BdhRiskedyyaad ﬁﬂt’abléﬁleans
define bove, the severity and course of the disease,
includipys Bt} ipiiRd tagarenicra SRAHaAToSE SHERCT Boaly FEYRITPRASY, firaccrobrospinal,
subcutﬁﬂé@ﬁsaﬁlﬁﬂlahﬁzulﬁﬂ IRASRSVialPnBYth QS ofall @5p2RY, and MBaRRM b@Hhisation.
clinical history and response to the agent, and the
Parentefplifugippgfclee IbtFEuATHE B AGIhy B aIterinl. mtFrectiigesal of sibeutancous

admmﬁwadoabiryadaﬁiah AhSth@hRdtid QnipdQtifak karblyalimMnerdd BPHuRE infusion,
ver a series of treatnments. In a conbination thera

partlcqlaé]gl ecltnﬁ%g @W&gﬁeﬁoéﬁlétobflntcﬁéam FFORASEREE, the glerapeutf:)(/:omposmon

is giveAGPcEbR! €8, infa@nsRQF APEuthdcb@ ih)ctRhi, A6fch¥iBg AIPRKh whkther the
thera peutical |y synergistic anount. As used herein,

aénm@ﬁ%ﬁ@#ﬁﬁ@ﬁwrégwﬁy effective amount is such that ¢ o

aghd sHnsfifipd hRhs f alsWERTRaR0UE Al &tion. ARHIQ8Q hereiar'eEGFR modulator
ot her therapeutic agents, or admnistration of

can be compiged Vithepesr Hior?éh?rw&m je5pfs- Faesqgmbineq ?‘ﬂ‘?léld‘iﬁ%ﬂofl gludes

coadminialibd, LERY sQFarEtQ CorfnBlaB&tsion g sifé1S PRI BaRNti@PREHIIAA; and consecutive
therapeutically synergistic anount is that anount of

adminiyeRtoR ihgde] UGy Forgiemren SEHSragowttiery prosedca gy dlternate with

adminBGR1Yh Sf the a@itiondBB&Hh R8I BRN(EL Nan ﬁ@&g&ﬁ@i@énﬁ) Qr may be glven
synergistically or S|gn|f|cantl or el

Slmult@@%ﬂm theypyitly rIn pgembodimeat dhses inp Beope Req vehils QP‘thK%ﬁ?I”bi‘C“Ve agents
mmultﬁie%@&&ert ﬁfefr'bﬁJl(%%apicthﬁEﬁJf acture In another enbodi nent
of the invention, an article of manufacture containing
material s useful for the met¥ods and treatnent of the
di sorders descri bed above is provided. The article of
manuf acture conprises a container, a |label and a
package |nsert SU|tabIe contalners |nclude for

o o 1 4 a o, — e
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The contai ner holds a conposition which is effective
for treating the kidney di sease and may have a sterile
waeweas3ppbrt (for exanple the contai ner nay bePEFIUS2007/064950
[ sl '
p?ér:tfge e&gﬁﬂﬁ%n an%%t%/ngfgt E?frgﬁ:agg Itl‘?e é@%k%%gﬁdesg oq) pxﬁ(gdulator will
dependerethatypé vielimgerie bé meatddeascioﬁlpad@bweothe pegeraty VEGFJRrse of the disease,
whethm%giaﬁg{ adlml-ﬂ?[%ljg R)? l)rteg%%tw? {)1 tﬂ&g’ %ﬁﬁ@ﬁ sggl é)llsgmaﬁsse er?pa/f_ the patient’s
clinicat hietatyi and rdspahnetp tiefi @eGS@d thﬁréscmtltm of the @tfendramﬂfy_amau r €he agent is
. 1S . Q.-
Smtablﬁxmﬂn%%é%tq{; Ehgl F@ern'ta %’t?g@‘?%g ?PMr %ﬁ%sadfglﬁ%tﬁl%gtgp fo'a doﬂlgmgtlon therapy
regimephibs plvagtogitibusf off @reemvesta@n aneadniRisigeed insa thokpruiicatly affektive amount or a
therapgl‘;tL &l.f"/%g‘? rgcig ecga}ﬂrog | éksﬁl?e!oaﬁ]%%eg L %rrtrlfr%e edn@%ﬂﬂq{gct% gﬁl unt is such that co-
administraiiod o VRGFR impdblati, agd ertehve mokaudthics therapaliticaeentss or administration of a
compofu'tlui g tﬁe 1n051(?g£ Q%ultﬁﬂq cﬁlXﬁan)g ﬁﬁllbﬂ%ﬁt f %%r%é{m ﬂlsg'a% 01D<fond1t1on A
nstructions, genera?y witten instruct §
therapmmc*llmmbrglml apfounte$ dbtewnoa of h’@GEBen@uutcm,@@ég@e QrﬁndVE@@
or f r
therapwlg}glg Lef%e%gst ‘Jlé h(gé’sclzrﬂ)g? hfgggd&&{sgﬁfﬁ) s&ﬁe@?stﬂ:ﬁ er a ;/H}?rﬁ[l re%lce or eliminate
conditionf @rsympiown aascittel didsagreticutodiserge.sc h edul e, and route
f ?gm ation for the treatnent the disorder. The
Amd& Of al ner gﬁgf VEGFR nodul at or may be unit doses, bul k
p&xﬁna@elsen(b@dlglent aftlfetinvedbere alpa"gklagérggnufa@tur@@b‘@mmg materials useful for
I
the mefiREE AP e dgh R dBUERELH 9% 4 Bl b AR S Sfifcnure
Comprpcsrmza@slelo A Il'cgvelalmdl a phrkbgeavngeito Gsitabisdiohithivert inghde,dpr example, bottles,
[ | .
v, SHRROSE. bl NEF SO SUBRESLSL0, B v
The cogpinei holdﬁmomprmh is hiifestiapiol irgding tha kalney deroppeandmay have a
sterile %%?SGS%?R g%g %&?ﬂeﬁgﬁnﬁ?ﬁeﬁ %ﬁ@rdgﬁﬁt{'dg?x{é)ﬁ sJﬁg o)ﬁ/ %Lff‘ or aavri]aq having a
stopper pictseabtsrbartadypdyiprmie firgectip vecilie). t Addéast @ntdtivetagent mrtha¢dmposition is a
VEGF%%J&@IPI&)?] o 615%:1 g% g))F asls% édl \il'thc % &8_:[1%9& ll?qlgégg ﬁlat the composition is used
for treqiing ébﬂgﬂadhsew [Tde Néldie aft @dmtff}ctlEHnAY oahe- qonwseg@n@népgdamer

) ] s .
comprh iR Aoy L8 RGO S LR B ORBRER s soluon
and deyosf eelniebnt lﬁtanay\fEl@%r mclydnetherihaggriatsriesirablei fprmea/comanragigliand user
\ r

oG BOBEL SR, AR SRRNLR ISy AL Bpyty 4 o
instruciypreganennly wnttemidstaietaan, ip mclmi@ieWélgb eklates30 thomdrnd dosage of VEGFR

148h BE4 Fibd h 'n?l% Y R KPLRASAR iR
modu iég t“Sodggoyrgéég ngngédl ﬁ%r eas n‘@gr sc(ﬁgdfe al@% m*rét9 or yﬁ/1 thude
informgiagn as fo daypgendosing ﬁ@ieéu(le,dle@@sltetqf @@hglngﬁ@;lo@d@rph@m;nnent the disorder. The

MALd e, rfen [ I

contau?regsts (gngl i oc,uplatst(ﬁlng gl‘?gggl? iwlg% P%I%Fgcrkg%tgl%:% Iﬂﬁtl d%)enpalﬂ&ges) or sub-
unit dosesmi ni scent of a subset of human ki dney pat hoI ogi es

associ ated with reduced VESE levels. In vitro,

VEG--A- and FIt-1 -defi c?zgdr%?%%esangi al cells displayed

dédywdsedod bl thseramplgabndambodimshis fiesciipeddersn aax for dristiadipe purposes

r r

only af} é\% evglﬁ gaxlrd]gi‘é’:gtlﬁ g?llii I @ggmnl%gg{lﬁag%f{@gﬁ: > gggs?egiﬁg 509151 skilled in the
art and apof9 b étcludeh Wil G Apiaineh AEGHR: of thie gedligationgndchpe of the appended
cla1ms.StA:i)l%lﬂlpgdta?50hﬁ O?e E@&?‘?&W aﬁéﬁdgn(geh; cgeecﬁ‘%ge%é% ﬁgfeby 1nc0r%0ratec} by
referense il their guinethier all pirpesapeut i ¢ strat egy for the treat rrent

of progressive glonerul osclerosis associated with

decreased VEG- A levels. Flt-1: fins-like tyrosine

ki nase; GBM gl onerul ar basenent nenbrane; VEG-:

vascul ar endothelial growth factor; VEGFR VEGF

receptor; VEGFR-I: VEGF recesdtor; Flt-1: fms-1 k e

tyrosi ne kinase; VEGFR-2: VEG- receptor, KDR (or

Flkl); WI: wild-type; WI-1 : WIms Tunor nucl ear

protein-1 ; ECM extracellular matrix
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Mat eri al s and Met hods Generation of VEG-I oxP and
FlItl-Cre mce and breeding to the ROSA26 reporter
W@ aliR36MEG--| oxP m ce were generated as prevPOUEE007/064950
c

Exam g%uilrdree%ﬁj {131? gfal\%()%l @éﬁeﬁf\}fe%}lﬁto&Lor?gtbﬁ l*vgqf Ié](‘?ney Mesangial
Cells Medaeled;bnﬁmmmlillw 1 159(1999a)). Bri efl Y, | n

SI t eL&%tg% {;I% gge‘nlc%gp\gﬁeﬁ%{yltﬁ/%# g?r{ eléllﬁ%te% clef?g(giﬁre%smg the VEGF
receptarnld € & EGHRA) r %dnrmdnhﬂt VEGIF-A/E@R-abltid imkoloeyvassengizl@dls resulted in

progre%‘der}ell: l f"ahlflrgcﬁa ggtecf‘%ed lﬂf g;yyg]tlelégn% é??)m%ﬁffeﬁ ﬁélgrgg@géertgﬁsu;nmﬁd death in
mice aid I émentﬂm aAfftqtedrgémquﬁt dispteykd redepst AEGHRA efpreshien inywdocytes and

increaﬁ\é??ﬁ@f‘l% e@%&f?l@iﬂ&%ﬁ%rﬁ ?%E}S%B%m]? g(gr{i}%&p& 85?&0%9 %%%Qt aé:tl\.latlon

InterfegenB; with Ghevr@ing 1 @B 659c2BHY 2c|fs1iBGIYs) didinpves ebapm s@nipiycent of a

subset %I‘ h&a%'kﬁ(ﬁlg‘f mﬁ%%e% ass'(:)!ntotéed %tﬁ reml&e% il '@E@g %%Elgt fﬁ%ltp(y VEGF-A- and
m croilnjecting construct contalnin

Flt-1-deficigrmwtangfal ¢colle diFpleyed deaenstdore]l saivivel amg a elifinegs®e erprofion towards

ECM s t%és?s&%@?%/cﬂ@%qnatﬁ% %raﬁ?t%%e Tﬁgsg fi Bplg&l{ﬁ%ﬁlﬁs gf?ovglea%%c}npe sqlgnahng loop

betwedvBE@iihanil NgGFRel npuismg &t y@duC(tl@m hrdl \BEET enprasiipbimpodocytes.

. 0 Pr. 4 i
im0 380 85 1R e PO (B BRI SB5bRlpg pr
treatmerit o€pragesive ggwadostlorosih essROBAPGith dgpomasedrVESihH-4ileveksee,
e.g., Mao, X., et al. Inproved reporter strain for
nmonitoring Cre reconbi nase-nedi ated DNA excisions in
Flt-1: frincleke tRogte Nadsk; (R d gBoierilisAa9Bent5B3 1 BOAEGH98)cplar endothelial
e I, re l. ' .
coviNELERERE YD UL G X ES3iGH S 190 25 R B e
VEGFRer: NEQ&Lreavgtos iKga(os FIkTh V6T valdgpppe W-T-1:r¥igmisritumor guclear protein-1;

EcM: ELARKEH: A%l 0XP sites and undergoes Cre-nedi ated
excision resulting in expression of the b-

Materipld sniMefhodsse gene in cells that express
%@ngrgt%%%}a????%ﬁ%ﬁ? 3t IC?QmPce alz& Lreéa%ggto %e%SA?6 g'%'(e)%[pr strain:

enom C one enconpassi ng exon

VEGF- fmﬂ mige Fejle ggeamted as Oresionsls dissiabedt(eve efga,l Gabir il Ps ot deVEQR is required

for ggog&ft? %dgﬁ&ﬁ\%{ iin_%%ma{ai fnféeclb% Z%ip%l@ El%ﬁsﬂqulés%[@%%bl@ll&g]’ fn%GF -loxP

mice, ¢xong vt HEGE paffmkaidy3o@ sites, les@tikinapetl /&4 adifle fithellthed undergo loxP

recomﬁlfl%ﬁl @EC‘P I?O)Jm{llt:%\gglle%&d% 3?1‘1% ﬁqhgﬁ?g?ggt@kgﬁ%e%ﬁthe Flti

oned i nto site c
promotpe Growr.g. Q@B@B@@ntﬂa} Differpntiy

endothefleﬁ :

Chem Z’@(Bﬁéﬂbﬁii 6@&:‘,159@? XY drieas @Xprmmd pé@@hycomblr@ﬁe Ebk@Bﬁ mwhwsre generated by
[ I
m1cr01€rj|e<9}_rr1gg cgﬁs@rtggg%g?flﬂglta?gﬁgst {ntglg Sol?ﬁlg %g[}]g&gl)?g)# d{g%g%%qﬁgsswn of Cre-
recomipiyise,gatn anoufd agapropuclel a@ d@ciitisd BetvievBg ndeegldemani B, mA(eds.).
Manwit{r%gﬁg {ngz}ﬂ@%iérp};vy Qboﬁ%‘ﬂﬁﬂ% ﬁg\g? Qﬁgr PI%E (1)@982 n’g(frrlgl)nelﬁ)'r E:])g)resswn of
Cre-re¢cambayens . Y- GFeFt:tYSEGEré”rdf/cli’ eor FﬂKN@dJ Iﬂhlcd W@e Cr‘ﬁNNéththft RO$Amrsporter strain
(see, e e%%nﬁegt a@ﬁﬂm%%’d,l%m st}aefh frofar?lgﬁl{oglh& en r@&%ﬂrﬁ&! ﬁ@(ﬁeﬁed DNA
i'gestion to verity e sequence and orientatlon of
excisigniyen higs. Pred ¥arbAad (Swg(éﬁ drfiocSBRAFH E¥PY) swheTdbe thearbggmitpysgpxpression of
2d. [ |
et BELE 1 Ml A7 RS Aoy AR Bl A T hcoper-fagmen
is ﬂankbarbw(&d’ sftemd Uhdergb29Ge-maddiagddrexcikién ﬁ:@llllhﬁg iarthrowiss ef the S-
P onlcfg ob asts wer e galntalnedln culture in
g4 acri’s é’s%eélgglncé U RIETS ST EORRATS i nhi bitory factor
(LI'F) as previously described (see, e.g., Gerber, H
P., et al. VEGF is required for growth and survi vaI in
neonatal m ce. Devel opnent 126: 1149- 1159 (1999a)). ES
cells were subjected to positive selection with 418
(400 ng/m) 24 hours after electroporation and after
n|ne days of thls selectlon |nd|V|duaI col oni es ver e

o o o o e . Y L
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Hzndl | | and Kpnl (for analysis at the 3' end of the
targeted genom c region). The probes used to screen
wae b@781236nd 3' ends of the targeted regi on werBCT/US2007/064950

APORL| B Pty R el i PR RE e RS hon 1 o7

muringANQ NG oCSERs il faljowirgrgrephing of (Mdéctid 2RICENBr@r@omSbrary

i S Do) SRR 2 AR THLR g0 oo

the Fltﬂ\l@alﬁ)a)lolamdlaﬁblt cddOXwa0E6iFR (nGPBNAGA (08! mKGhNV@I GRETENEOX1-3

targengégo Dfd}%’ qﬁ%rﬁlyan 4 ﬁk%@ggiﬁ]%nt I dA %ﬁngxfa% cloned by blunt-end

ligation emoﬁrb bmawet A clegitd of FhOXKédt dcywrsirr@nsdfelmlifd(wq hvamtte and immediately

5 of L%%Ip% e’lzlzgr?(gklyﬁ%ﬁfgﬁt 4G ﬁ?eyl ?g%(gea: &gl.qegl?l? %?@él?l?&ﬁl%glﬁ fon start site
and exgh 1 ofECE/ ] genpeﬁmalbeg{ 2{0db Byl ganomsUNA ragménh was blunt-ended and
clonedrﬁ?tg % el mch Egleg)]l%'}éy PRERY 'ihnjd%gif]sg}égt %r%gate(tﬁgt%%%%%ﬁ \ggi!gf denoted

ransfecte €s were pic tain i
TKNe@Fdlloln i TN @bl -$ sresqeaclangoultdrtadrio tybiottiarrdd@ORcdso digestion to verify

oL SARD S 0590 SRR SO ort

ambd tpgiciang \tetter sl lmctredd kofdindigstioneand 26 g oleetrrpbiped antep Y CL1 and R1

es colS ol AR WPty (Rl SR R L S P e

mamta@ﬁd\lr(mmm@\th@m.s@pg\of(@@e |1®k¢q[1)a @hybitopl factbr@K A 36previously described
(see, e%n @J%ﬁ)l é L Fa 1glr b écy 0@&1 nd Y& l\/%@}?h&g t\ﬁ' thi c. tlﬂgelopment

126:114p h59F(]1t999@DXES @QIERVG@Q watecue@tormmwwtmtsort\mlﬂml 8 (400 ug/ml) 24 hours
after e%(gtn ?%E@l@igd%%ﬁl o O%E]S &'t r gé;lfltcgﬁg?rldg\g%{)aa} (}f]gll(%lges %Le?:/pécked grown and
screendthi@s pospitvie nspmbietion cuawschytSoufhomtbie pnadsrsf iGenornia N4 frem resistant

' t
clonesteng Pge%tegl)ég 1th ét?l?rv%gﬁjf & an%?sgse #E{}(? mﬁ@ﬁﬁ&ﬁ@& vgﬁ both
HindlIP@i- e Rocrasly el @téhcv\hgné eﬁtbw@tge(ed gcr@tre@re#@‘@) @lhe prabesaiset] to screen

e ER bR RSl By gy
Probe (8@ ats): Eltd.0X. HEGECAT GAIC CT'@GA@ TAT 86§ §TG R mJNQtli))fpgld Flt-

Lo gy IO ErId T (Col e BN, e o o
LOX. Wéiﬁad@&ﬁéé? R GTheGOF 68prGTHY(SEErIDEYRA)) fand FigréOX. 10467R (GTG AGA
GCC M@ g%&(@’s‘aﬁfﬁé@g%ﬁg ?ﬁtlﬁ&g%%ﬁ%}s Jeﬁ’ éPhészde"é“ggated #15 and #F7

LoxP creen for t ence
were lwltwmpmm rdébmbln@(s ang 3B Asi I@@’ﬁa@teﬁ@mﬁﬁ@(@@mﬁétor

encodifg %Qadggéé\@v@’\gﬁg%e’é&f?ﬁ %C%%%Ree( Erolhe B Gabver is

requirlforrgowthand suneive) inumenate ntiée. Doy meedr 186 149 L1©X(12)§829) ahd

transfec ezl Eg??eépgsﬁie?%nc@d% l%;%éfr‘dsxlldu?a]l (!5‘10 K \fﬁ]%{ S%Eetglr?er%rby% Qtﬁélg%lot and PCR
for delﬁhctnl of aielPé}Keneoﬁ'basBemg @mp(eeqml)mamn bﬁwgfalrlpo}(P hargi WP@ I\|atldlition to
Southeaé’]il)lgi’] %glg%]%tﬂg:: s?le}t%@?:(oq& er_sﬁ{%?e ﬁéota!nal#%)&:ﬁg tgﬁ)usﬁg?}% p'nﬁlers FIt-LOX.236F

eles o cont a
(TAG AICH CTTCOQGCrﬁQfeA{K/érPeCT PHILE NQ:Sgend FlpEX B IRCRAL JiAdgGAA GGC

AGA $@@ cald (Sﬁbb D NOX gt IFﬁ'iR'))E bier l‘a%aﬁ%g BR’AQM&QB%?J 8 oﬁlq/g\%‘zlapping with

I'n situ ridization for
the firg @un@ﬁdbS okdoxiFaprd wad wsombinativni Vgélrfé%L%%%@@t plhomel@gous to

c C
DNA GRS (R o B ERILAT bR AT PRAE A Ceonaiing
LoxP3( SEG@e pDmROWes) useReetlsec GfinetEET TOCBAEATT BUTPt (80D
recomNBRition0) ;. probe size: 609 nt) and rat VEGF (Forward:
&AACGTOACTATGOAGATOATGCG (SEQ ID NO 11); Reverse:
5' - TCACCCCCTTGGECTTGICA (SEQ I D NGO 12); probe size:
348 nt). Kidney tissue was excised from7.5 week old
mce, fixed in 4% formalin ahd par af fi n- enbedded.
Sections 5 mmthick were deparaffm zed, deproteinated
in 4 nmg/m of proteinase Kfor 30 min at 37 0C
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and further processed for in situ hybridization as
previously described (see, e.g., Gerber, H P., et al.
WO/RBFH1eB6pl es hypertrophic cartil age renodel i nBCT/US2007/064950

F Rt PR APaTRRL DS SERY Y uOUEL A BORRRIT BNk y P Rovea

(denotsb#ﬂéélla{ma@ﬁﬁ 7 éeﬁﬁeeqpp@hels) wes @jcaiglh imtelihe éustt)@etemwty of 3.5 day

C57Blﬁ3? Bfagt&gfétbﬁstee glg Qlalg Eetti #E?WJﬁ%aé%gg 91}@ 9S§g%%zyo (aCold Spring
Harboeﬂa@orafcm ﬂ’te@fwét?%)) @hllrnegh mgles vpng emtod withsFo 781/ 65151I1a1|e mi¢®, ahd the

B e e
primerg| pypd éwlsciagn KBTIR pm@@lhce af LovPA Sk entil-§ D& 368&61@Ta¢iCK&d“a’kTTC CTG

T GERRREI CpARE S0e DES CPER s o)

The P@dpmmers gieé[tm@ebewfctrfﬂwmancowmw3a‘fm l"elbfsq)?i 286 @dE)lt-LOX.2629R.

Flil-L fgﬁ/t) P TLENRICRRE: @%&%ﬁﬁ% F‘?tlé L%J?_ﬁ(t/l)Q@} dkh&%%hééﬁ @111 allele,

Fltl-Lpifked vovdraairghsingle F47 01§ hatd9gléxod rall déhy.de(+2) B3 in which both
alleles%éﬁ?ﬁ%&aﬂ?ﬁ%ﬂggg.nf - Z:'o,M’ %@C%QX%}Q 1§a1§Lge£oq%pe ’g‘g%gfl ilg}'ong the Flt-

es were ost
LOX.1885h andhHitgrO2 32ﬁilBr®gowaEhTe¢¢S| n water, dehydr at ed

t p rs?tgg br%z%g %@}%ﬁlﬁ]&%lo& re?l?%(.ﬂ: %{hﬁrcc% ca%rrl]ec(ii L&nﬁ antisense and
sense Iiﬂbltes geﬂehdtd’dl by PCRRI ipdi fiv@ioe usihg prixicraspeific ﬂﬁﬁﬁunhﬂ: TGE{BL(Forward 5-
B AT
ID NOt n@nlsmésmeomﬁaitmﬂ - VBORQFOS@ape’ aAAls@_TICMCTiAn_HI\q_BﬁeGAltm&rGCG

t .

s R L5 ket of 1A R B B0 4 Phiee: 345 mo.
KidnegltgguOws e&é‘i’ﬁd}fg)l‘ﬁns’ﬂﬁ wteélﬁ(ﬂdl;u ﬁn(fe[ fted In ﬂ%é@ckmﬁhﬁei aruf;ild[ﬁ&lfﬁﬂ &dbedded.
Sectopie) T ST gV 450 DARAROF -GN ERRYC 1o o 37 °C

and fuftiedt piocebeddr fobi s %ndﬁﬁtmras bRevieasly dseribed (S8l étes CorehEs P., ct al.
se buffe r
- 2210 1

VEGF aple IQ e 0 N 0genesis 4L rlng endochondral
bone f@lﬁﬁxm lNai HbeS: 621& M%%Iﬂb)ﬂ G3P QTanNQd:éeasel and E’Bﬁ}nse mbmre
hybl’ld](ZFé fodhe ns%gt%%ée%ég E\réei% ﬁ%&@r@ S%arlerg(l)vn b}S; 91’1|C1L11l§at101’1 in 20pg/ml

RNasekid foe 6 CjiBat 31°QrddlIsivedbPps El@ﬁstﬁngﬂﬂbwmlat $31da@h 9.1 X standard saline citrate

(530 R Zmand SR B tundkie 0TS, Thesfet AR BRRLE N Buctcar

track efD¥4oat(Aanadn Ianﬂk)ph@bﬁgﬁr&sﬁbbﬁd plzlsicl’l;gdﬂ)dxed ®@ataMiafsl dedsicant for 4-6

weels Aﬁ%??&él%ﬂ?é@é?%ﬁﬁ%ﬁ@g Pl ERL RS, >

pareawn micertpddtigs aﬁtdrtﬁ:ﬂdﬁdrﬁjfl tigdge frédh 9tt@b ogelc@ll VEGF-loxP, Flt1-Cre

e ROV TRV BORTEASS 5 BP0} b

After Washing | thasafnples ilvEretp@stﬁﬁ:dhﬁ) susoust1Passafian fed Hoors, AlKbed in water,

denyaflf AU A Sl RAPRR e ey ol BB g g I E B{rea pet

Inc. Ré3engpryy) U&fhdhﬁltsadtfoﬁ‘dwwe tin oheRaichxy Ulthca i Teaitdionidi&dhterstained

ff t s d by . .
it o RSP, 0 LS SR BRGEE aPbstoron mewscoe
80 kV Gn&gése@ﬁa‘capmﬁabw(ﬂEi\DABAmmmlﬂs Mumsaa@eﬁgnaﬁameﬁ ego,

SR To&TFY B B0 PG Ay S ERS OGd, e drog) | week old mice

the tissachodrt disscated ﬁqihbmhatVEﬂfé?e(QdaEhd«-PBSI Mﬁlﬂﬁedl wlt&%@taﬁﬁiﬁaldehyde (PFA)

Sout h, F anc SCO ornla
in PBY BEL P R U AP AEE ity Rer o P ehveol
bis(am&weihy latheiysafagceae ddid( BATaK o0y 16 davtkycholatéad.0 2% NP4, 2 hide MgCl, in PBS),
Carpinteria, CA) that detects devel oping and acti vated
nmesangi al cells and snooth mfscle cells. To detect
extracel lular matrix conponents, antibodies raised
agai nst collagen IV (Chem con Internation, Tenecul a,
Callfornla) and Ian1n|n (Chen1con) ver e used Stalnlng
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For i mmunof| uorescence studi es, excised kidneys were
di ssected longitudinally, enbedded in O C T. conpound
w@ Tiogausedlek, Sakura Finetek U S. A, Inc., TorPERU007/064950

embrygﬁl'&rer@ﬂlg bsa?eﬁtok/%P%gt a@%7 % ﬁ%taﬁ%@uﬁl@ ﬁ%g%@}fte/&é?}all%l?%sz Ié’ﬂr\]/[

oner Ul ar ce at express
KsFe(@é)@ﬁ MK ARE(CR )4, h@gﬂﬁaltfebrompﬂkph@rhamww@ -gomoesidondigal)). Tissues
i e
were tl?eﬁfgo%lqg%d gl 4@/8 g@‘lé rﬁdt }Krl%t {Sg %OS m %TIYE@: C( fl’ rﬁl\éﬁg:d 1n%ﬁ§ﬁ Etﬁgll?)l and
photographéd @urtghelrelané@Hl Wise@ting mlcmStqpe{ﬁBOTf digithl cembyind ?tnd SPOT Advanced

I ki nd

oS it 200 AL Tp AR el L 2

| Hgtqlttgﬂaéanajbazsjzodi franun@Ayqcheraisina- FanbiseéogCBBhalyBD tissues were fixed in

0 - d, | |
10% ng{Rl%[ lglpst”%ga;f%nﬁ{atllg fogrg%g)fl%nhg)gﬁ gtggrﬂg%frrgc% té) ?64 e@&aflﬁranéga??glh embedded. 5
wm sec@ogyw@p ottasing e hfygytomn éLeicaNm@ﬁyﬂe}ns(Wgtz@gtC@@pany) and stained with
t | . .

hemat(IB(ﬁ a({ ngl)l \&nHéﬁj: Pa?d)%g?: %\ﬁ%e?d%gég)g%jﬁ% g%{al ggg i’mﬂlﬂghlstochemlstry,
using aalﬁwdldsmmd o §G-raernbaias h@EMIABaxeFicaoNowgd:, SonPiagaelifornia), CD31
(MEC 99 §I %ﬁ%ﬁdscé&%s pl{a%lﬂ%n, ﬂ)fe%(? %thtosrlleg Gra$ &%%ddﬂrexdothehal cells,

I es at [ nvitrogen To |
VEGFQ}Z&ﬂgﬂ UMaLKe bl GenenfgphsinesSopdisan Atpneibre, CHliforni@y @sat primarily labels non-

arterlaf Vo gﬁlﬁggftﬁgﬁheﬁ Ig édt%g gll%gg %ﬂé&?’?ﬁgﬁ‘% e%cw@n?rgéﬁggﬁ@r%h Igg ifornia, Inc.,

Carplnlqn@ CAPDG dqtg¢tmlgvelof)mg peslst vasgd mgsengagtceltyrand grooth muscle cells. To
detect gﬂﬁ%&iﬁ%}f glgtrrlﬁ?]: a &%ﬂr@ eaqlﬁggjllegs &&%a%aﬁgsm:olﬂgﬁ Iggr@){eiﬁg& Internation,
Temecyky Ggfifernie) Feldeminingdbbémingn) tietehnedy rinfingr was abifprmed geeentially as
descrﬂ{eh?}/e'ﬁogﬁg ?s@g Q€ %f%fb% o Pt Q . r\ﬁﬁ(ﬁa@ H‘Jqﬂﬁédlfofeﬁmw&%& surv1va1 in neonatal
tHe Al éxaFl'uor ~488-1abel f ed a- W-

mice. Rgyel opmnm@@@ |1 H9a]859\é1r9@92t)hen applied to the vvashed

Sg ﬂnﬂjﬂﬁoﬂﬁ.{ Fﬁs&e@:essuﬁﬂéédé&ms@(fﬁlhnegﬁ&/ée @%Lec%ﬁ "ladngfuﬂﬂnally embedded in

re transgene expression duril g an
O.C.T glompgurald €issugfl ckieSaksira pirmetnk USsA Che- TetsanebiGiaged mmraﬂ e’oﬁ to 10 pm.

| )

o P e e Y S ROk s g with o
humanuzhatnod(pqlmabanathybetogmm@tnomcN%(QQ%EGFL Gdnegechdn)mt a concentration

or 20 iR ioifise i B nGERRES P Bido [Rbit PR Blad%00 to detee
mesanP¥alidell£\a REhd Dot fréfON 1L NUIRY, he Séri&@ RrgeartB Id@fuRCLa Jolla, CA), rat o-
|nnunoglobulln deposits, a series of fluorescein

mousej( D} P é’?gﬁg}@gén)((m qe@f:t g@ﬁﬁhg}g&égeé]g) ¢ 23bbisnBeyse gjm’s Tumor nuclear

proteif{W1- @%ﬁ%rﬁtﬁﬁfé{e&lﬁ&l g? incE Q‘(}i%/lﬁl%@@ Qet@PodoeREY PSecBibns were
nmouse i nmunogl obul i n I osci ences Pharmn

n, .
subseqagrly yeshed aphincypated Wﬂﬁe%@F ber-B1 gnigetedBopagy dyman 14 tind cither
Alexal851439 BShjdfalfed Loat a2 St @at AiGHBHEARE k&bh®By £ftib i Mig/ml

I g deposition was confirned usi ng}éaffl nity purified
(nvitregerc. g Agnti§ag esctpiar el tarsapxrisitind ba Fi s CGralragsgsne. droggLssetions were

incubalcdSvi@fan§ BEGIch &0 GBS R 0BG IHRINBG R thn:e 200 g/ml) followed by
Bi ot echnol ogy Associ ates, Birm ngham CP and

Alexamofcﬁﬂrp@n@ﬂteé ot antheabib [a6e WEM@‘P@N@H@%&@W%%WW labeled with
Alexaﬁ&&rqﬁg ﬁgn%‘tms anolhqgtbefﬂ%t Ql_l_ﬁltéor ?‘I\Jleﬁg)iﬁ s e{lﬁ\gtsr§éé}f)%!:(§rdln% to the

Bl ot echno
manufagtigterAl@)3d Flhtuhn)riy @Meﬁmaﬁb}@t 8- lgplitd @y T-1 patnti-p@Egrin a8 were then

2Nt . | h
apphec{l, orhY \{v;{s );th%? lthth%s g‘tﬁéfyo ﬂlge\{a E}gllas?aﬁrgltéﬁgrg%vc\éslrfztl%re ttrau%gene

ITD nocyt e-
expressldledunngmeyjonﬁéh stageseuﬂ tde\b:dmbmegt ap @resedomkona@DdAe(@BBi excision irreversibly

remov% fﬁé‘g&?%er O 5 Eﬁ%e%@ﬁaﬂ‘tou%%xgr ?d lrlggébeé; )no%ﬁ at drives anti-

beta-Ggk xpidsniah is thesariniag (Wawdt elc.dingrovébiepatel strain for momtonn,q Cre recombinase-

medinlp MENAOSHLBRORTLEAP DM 8y 998 bXSOCOB A Mo, or @

purified Igs, mat ched to the5 concent ration, speC| es
and isotype of the omtted primary anti body To det ect
hypoxi a i n nouse ki dneys, 4 week old FItl-Cre- and

Fl tI Cre+ VEGF(I oxP/I oxP) m ce were | nJ ect ed

N o o - q
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enbedded in paraffin. 5 mm paraffin enbedded sections
were then processed and stained with Hypoxyprobe(tm
WO kivebi23es described by the Hypoxyprobe(tm -1 KET/US2007/064950
X .

TSRS B IR, LA AReL ) RELUI e
monockubkniibastcs dp am ficHorsiaelegitsaviddbatypeAlf exoatel imous@dobulin (Ig) (BD
Biosci%ﬂcgﬁvﬂ’htajr’r?gg&) SeIano&l bR%%r% ncm)a%zf O%Sb(f(ﬁ:ﬂ%d ﬁ&teﬁ:’ CLLEQR 'forl\ft.)yl’?o%rs ata
g I'n conc ration that used for
concerttphioxyfgriatiel tejlephtition wasouledd asngsffinigotuyified EGittqopjugated
polyclér%{ %r@lg&{l%gﬁgﬁ%dfdﬁ glog{qug]df‘gg rﬁ:ﬁc é: e!g? ﬁ‘ﬁgé"@ XSeoglp‘felng? g%chrfqﬁ)gy
AssocihtselBémre@ghﬁmthhﬁée ®rvat Chepeparonts pﬁqhemoe@ owinpllament system were

o NRRYBS BRSO S B URELGRMLON, Ly, g 5 v
and Algxedilups b et-coRNGSatph goai-ai]-at-&afr (ﬂm\@mngen)s?e tlescohdBy toagent.5
Wégll& Itlg 1”2; (fleclgil%ﬁ‘loﬂ& enﬁac @Qrg 1&%‘[‘5&6d-[1§§ ant%odles raised to
SV\DO

Frlen purl easy
CD4 (BB [BinynisndeQiPhgrenmgevdflae ﬂi@p;;Cah@m)la) 4Rd &H/30 (Sreotepulant Retl‘agh W)

respecRTe]e;P(Eﬁ ARy %Lgﬁlbg’?ﬁnﬁ‘éfsf 95115%%&?11&%%}{153%%1 éft}lﬂgss g%af?\gegconmls were

1nc1ud@fbyrshm¢mmg gslaarg@ntﬂ)oﬂeﬂwgh afirifieg ﬂg;,v\mhtcmzﬂdo the concentration, species and

. ass qui res bl ockade of both tumor and

ISOWP{:&QIY valg%:ﬁ ar enng {?gl ial growh factor. Cancer Res '
600 6ASIh@ERER 1 Ql@@@)k)dngm ﬁqe@lmd Rigl-ofc- pusk FA11-@pis, VEGF(loxP/loxP) mice

m_1/ micon

were BRI B ERARY IR p LR IZR1] RARERA A p B PRAEH- ! Chlhnic
IntemﬁBlomé yEmeag), CaRpriPERO o) t Penwunktlew @@ imdation mig8@;re ¢@hanised by
ol 0 A Y0P 5B 0, 8
embedpest @@@nafﬁm Safit pemafén @mﬁdﬂe@@ct&n@mtﬂm@)ocmgﬂ and stained with

X 6l 1 roGEEM i i icon

o Bk RO AN L AR e
Interna@anai] pxpét)dngIed ﬁuepﬁaedlnmoed@ﬂevmuemos tapwasgabdtitusedpithestreptavidin-

Alexal%}g(ger%4m¥ea%g@ et@ %HC@;P%EI?&% gr{t H&eéélgrrl 8%% %:ng?l?tég&lsha goncentratlon to
that uspfon Hob xgrobd ™ pdptdmeds et as In Botypekongbldonianeponlicstaining of the
S . .
o Y055 B O L 0, S0 B0 COLLE Bl
injecte(l &Dhﬂ:)yp@watoed%b@sre énwwwt\@ihiéypoxmdmd‘ﬁmbé ki nson and
CR gﬁ&:;{n?g%k R #e@e'%ﬁzg JL\%& %éﬁé/llteii H&%E%leso&* 5G8H 5 week old

' ts were neasured usin
mice uélAbﬁ?@tStT Al oncsodr(T B TEABHBY tFHPedSWOOd ffiXD m}i miyifiedSerr Rpppasy chk spin

C

P80 0 O L 18 5L RS v

describied ksse, €. g\j@qrb]:gr}]s@y)etzg (comepdete iphibifion @ the n-o yesprgomackenggyatigerowth and
neovas%ul%ﬁ@n 1@8113% bfo@]&a%g Bﬁ)oﬁpgﬂopﬁhrhgmstcuﬁ%%ehal cgrowth factor. Cancer

Dr agnosti CsS, I‘ndl anapol1s, 1ndi ana) . Uri1 ne Anal ySI S:
Res 60t925 62 We( 30D usiwg | @dingoefdettVEY 4, Anpbed Bnoeseteag &J-2CR rpagents and a

Model"ﬁ@d(§e u&ReP b@t%@t&t 1@95 Yx%ll%ﬁrﬂﬁ é&%ﬁg& Qﬁ)sysEe rﬁ"f: FCﬁfcoﬁﬁ@Jﬁs were 30

genot e were tested sence o EJI‘O el n,

min at BB ‘God) mil a1 0dSeand dxelfssmféﬁ s @69g angt G0rpeat 6@ 1. BtﬁrfﬁSphS were analysed
using &%}D&l@@ bEt'efhoﬁ@o%&r@ gﬁ@lleggﬁ)gﬁtegs?%%ﬁhktﬁﬁl aQQlQQ? by AN OVA was

di ana I ndi Protei nuria wa
perforle@ﬁhlfsmg V?@yf spihwere ﬁFg%Sﬂn@ﬂltufeﬁnq; Garye Noith@ agpliga) @%aﬂve RNA
bl Lirh Ry a9 srahdaitlih QIRBORIRARE
cquiva R D S o
(GAPI%H) 1@@115 st aining or Western blotting for rmuse al bumi n
U§M)}9 cﬁérﬁﬁgwo%ngzzgﬂdé@z% pg%lere%mi 5 %QJHHT& Rlce 2R dBafed by CO,
mhalawel@e@ lopeerllegied presrdiapruaeting|inty Ptgbldneémewreacem eed (RYT@)-coated
anesthetized wth isoflurance inhalation to effect
(Aerrane, Baxter Caribe Inc.§6. Through a ventral
m dline incision made in the neck, a catheter
(pol yethyl ene tubing, PE-10, Becton-D ckinson) was
pI aced |n the r| ght comon carotl d artery and secured

~ o o e
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m nut es usi ng Acqknow edge hardware and software
(Bi opac Systens, Inc., Santa Barbara, CA). Statistical
woaAsses Al l statistical anal yses, excludi ngP@rEB2087/664950
tubes (R/flcrgglﬁigi %g&&{ ﬁ{cympoy%nﬁfbgﬁlgg{yr Y 1?1tL§ke(sSI$&)v %e%%gf z%—Ee?natological cell
on)y, were perforne anal ysi s of variance
countS(\W@dﬁ)sum@ yinag aSEfdk RATeiy08 (ﬁhh«m L@bquAS:SJ AlhtoittPatkelllinpgs)., Serum was

obtaln% b? da‘llgcltlglq ds%wglé ﬁérwofﬁlgesl (ﬁ/ﬁ%gtiamhl? g%&wolg{glél% and C01inPany
Frankligdyases, Now dtrexy) arclserudi mgnteters theaswned bl 2R ochd @k@mﬁ@greﬂoo

cal e isolation of kidney
““m’“zi“llnt (Reon IR Oﬂdlfa%p}lfﬁ%ag"%%ng)hol 161: 799- 805 (2002))
aﬂdnpﬂmbe“d? dfrine vab stssted pasively WhmmmicOagagy# frlS weeks. Representative

urine Sf&ﬁl?‘ggg?‘g 1(9—: q(f §éc%ggn Eﬁ{ g!&ei%setéécfgfgf lzle R}%Lﬁ??ééfr&)'r%eaig{héood, glucose and
ketonep/bdnguring MWps (Chemsirgt 13q withe$ @, lgghmlmag@@i;)s Copp.,/iMlianapolis, Indiana,

USA). gﬂ’r%ﬁﬁh@@aa fglghger %I{HTIHQ(?W 1%5(111'1{4 Dl o:l’ xg e 4 20% gradient tris/glycine gel

streptonycin onmer were | ncu
(InvitrpgeniCairforatign. g fantgfd Hodeand fubsemi@OR, SDFPERA G, rfolétheQ‘Dy @idyef gpining or
BRI TR DR 0 gy g
Laborat¢ress &ncs Montgomary, TK)-s t echni que, honobgeneous cul tures
OfweQJuPé%Fe%Hl JZTF;»?Q'EZ:@ !bz?b Vﬁr%isbﬁe WEE _T;we‘??&xﬁktﬂ&f}eé Bl isGRhifle
passage east e tines. he oner u
inhalatrtr’elsra nfj¢ca(Ae<1:1end Bagerftroibo dng- )aﬁbreagwee@ﬂsmélnr@nmwrt thade in the neck, a
r .
cathete?n @rl% g@(;feg@ {u? nIIeEc’ le(p fBePtEI? ﬁﬂ%ﬁ s pﬂ E].% < Sh;l ﬂlg éligfét%tafnmon carotid artery
and se¢yredhia glace Wislhsibkfsuigess aﬁig}dajress;lgq: mgasummegts Mqlspgz!okk;cted digitally for 15
mmuteg ﬁgng %@%&é’ﬁa‘%&&m HH%O%V%ME%LS{)@E&Q @rg:'.,%lantg %Iallbﬁra, CA).

positive for a-
( Blakuiyh-grtvdson) stavidicelnndlysey osdludifzpaies didoowlemeniadd)NA
.anc
mlcroalnr;l§ gat?\f}gé %gég%ﬁg&l?ﬁb( 4%%% %icrgog:%ilséé E}ggel{éll gtlr ﬁa]%%%éééﬁkﬁ 8VA) using StatView
Softwalli‘o@és Iiggifuitd loe-nY R)A.-awdesa odenplisetstsgbdl ow density

L g0 B4 ) IRl R 0 S i
the meﬁ@mog(T\ngqr@t@ma! A ae qthbd {og [lgrgees polkation @ fdkatdngy glio LJ' IL__! from mice.
AmJ £ }%2 Sl'.'t@% 805 OHE'S'I)] Q&@Y%tc gheL Q@a%d v?i d,%/ﬂﬁb Fglr(‘inectm Igsdgma Corp,

ast S In Vi t r
St Loukt Yo (momeyzialpeiy akding (Eelbepcgeﬂ\/é@tﬁedéiaglg SmpODMEM), 20% feta

calf se (I'%@S) B%%@%@dlé qg@ﬁhnﬁﬂén‘iéﬂﬁlﬁ gl?g Pg@g{ ﬁ%’r . (l:ﬂl)t 1 &mneruli were

oner ul mesa ur es were
incubagedtimp hirsidéigd ﬁﬁr@mhv@@fé%cﬁm P Py ataid CHprt - Id@:‘»@ Autiggc@yich time the

glomeﬂlgghe@é'hqo WE 'Igt ﬁld rcgﬂﬁlkmnéﬁm?er%? Laﬁ)éofe%ttrufjdlgl rt%ﬁn\; this technique,
carry genom c oxP sites. For nesangi a survi
homogspaeds esturcreSelpgéralar meﬂangalwelﬂsequﬂ: ehteded thatgowdl ke paspaiged at least five

times. dﬂh% ﬁ)ﬁleﬂ{ ar%eg S &:Yl rp %r%ﬁ%égl%/d\é@tls sten@\pﬁ) é}ﬂ%ﬁ%@?@gﬁs of

ove in san I a I'um cont ai ni ng 20%

mesanglhle:eﬂe@mgmghmwmh@m éMptlereaﬁle dthesinhiolipeds [imgigidl tiansdpction of mesangial

st BFHI 8O0 OLAAIEIRULUF SR RE It v
Vlment(uﬁ(d)a@(é))tomdt@h) amidum:wosle Cymizid habdrgprids elnpvesonth|Sex Prag¢isc@sCalifornia),

and W&‘\&?ﬁgﬁﬁ%%ﬁf ?% 1 SC n{:efgl | l %eg,)(%? lJ (%t I(? rflf(;rrlllla) and acetylated low

density m:ppemetlm vedke. (BAdnednoal |T|ec1m01mg@s ltoaghtcal Maksachpikdtis). tly addition, all

f i Lval.. i €S,
mesangl c%ﬁg *v?r% I(:llg_]l{\l/lgd)l B Vr#}% &bét@g@%gﬁﬁ% gsg%lu(qglﬁl%%ﬁ’%[\/mﬁ) for at least 3
days W@thx:k@t@ gI@@rré rﬂ'lfoenbhﬁts imatro Galbet aBbMidepmntd7§k O valine as a selective

agent FRN-A LA o8F R GALON ol 8F ARG TBYFDE) AN ing;)g{ and

with Ad-LaczZz at MO of 1000. Four days follow ng
addi ti on of adenovirus, renaining adherent cells were
washed with PBS, trypsinized’ and counted using a Z2
Coulter Particle Count and Size Anal yzer (Beckman
Coulter, Inc. Fullerton, California). Mesangial cells
ver e |solated fron1n1ce of each genotype (n=5- 7 n1ce
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Conmpl ementary DNA M croarrays: Mesangial cells were
prepared from4 WI and from 4 VEG-(| oxP/l oxP) mce. At
w@a®3ays64 wo or three, the nesangial cells werBCT/US2007/064950

B g
mice apé WAgmich §o8 TGO nelbinoitiatalitinoReeassen@uic ¢k PSpiésn FOomenamgal cell
surv1v£§tug%§‘ %es%h%gll J:enlts hng% g)laggqﬁhtots X'Wel &1@5 Attd?j%ﬁs\é[ﬁpﬁ-elb-;g%?/ﬂe)l/l’ and

repar a 1 on o
mcubaRMAV(rm@NA)l ngsragialdst ingtidiwat qoonirmgeﬂ@% P dffhetnfedivar waythen aspirated and

replac%%ﬁl 4%&%18{ ?efergecﬁl}{% Atnft%ﬂﬁv%{ldeﬁo&ﬁ% E;%{;?%%&é %ﬁ\glgll ]ga%% \ggg 'ﬂ%%) as a control,

or Creirgpombuheseti Ad-Ca¢)rtbat dwldces mmnbusatmg batwsBINAxB yites ebicsnltk it VEGF or Fltl

gene a@?g’c&qfl ?%?@Bxl}ﬁeg%)%%d 5&5’ §1 ngcellgi'é%ﬁ%}llle?%ﬁggeélg Wivas used at a

multip Tre'tymﬁ mf@gb@ VIO o€ 1 000w the @urV@all sifdaps n Aancut@liging amti- murine VEGF

antiboiyy Qx f;/,ﬁ%%%&? aensettEc e?ﬂo&%ﬁ? nci (iugr {Jah 2\1?1}1213 ?Tlé"? (?()In‘;{(’)l isotype
matchddl’witlb(ﬁa n€antiGl BGa ) waCaaddedl orthd @gdiandt ]thehlh ambwith Ad-LacZ at MOI of
1000. @ﬁ%% ﬁlafto (gvlwﬁgg tgofrlleo{f? ﬁ}(():\gﬂlg, r%rig?r\lﬁlrﬂ% 3 fenp cbeﬁs Wwetre I)ivagleld %gth PBS,
trypsinfied, 4no bgytm&:rdameg azd Coulodr iPmr-nbla elnednddbice Ao:tlyz&te(Benkman Gaulter, Inc.

| react | Enzo B 0
Fullenﬁtérdr%ﬂ% 3 ﬂ%wll i\(XSere 1s|ana Eaﬁﬁggﬂo Q/pre) Er%—ISf [ CFe per

genotypﬂ) ﬁetvﬁiﬁ fwni dnyl fwemphc%m |\x&reaioeﬁwﬂ.lﬁbr paotl wires ikicdch mouse from which

cells were &erwt r ITﬁe celTl?)gntell*q%L{)n wee Aﬂgd and Xci If re tre t‘?ne{l stweas calcuefged and
Py ‘measuri ng asorbance Am and Usi

normabizdwempércamtaigh af thd vaGid czbtalr%ﬁ @ornim wotrslesqmpnds to 40 rrg/ m

oE Bl S0 APl T S PR G bR 3y B
VEGF(Jlﬁ)(P/lnM) paita sAstipassegeaet at tyeeathel mB@nglM argmes curalce batm-free
medlurgrcP aammg}%?j&[%&&pggd %% by g\%’(lbléo%q 86 g)r rlg E?a g ecglqu V&éa\? ésr%)%ge% usm% the
STAT@Dmetpm andRnaass Quiek SpindSheahs as ﬂ@cm in to dlcﬁbmnmwnmatwe RT-PCR’

rix Fluidi.cs stati .
sectiomn. hﬁ1|€ )I/nseli%)gev\fa(‘)spre%ar?tg)gl I’?Ig ((:jpmdosemen Rﬁﬁg?ﬁ&g{] I'%za 1?/ %:anmng of the
arrays Aaeal pysiided S Atffyarceix (@&mmetexﬂne Ssite ﬂlamaﬁalsﬁommf Fwe dg oyal RNA was
converted 11%(‘[”%01rb1e stran?elg]im A Asl(l:sa g a c kﬂx st emmlt @Dlgel\@c t gﬂ%l(éey %}%QCO/BRL
Grand Miplld] My b’yrka: amisa 'ﬂk@dﬂngoh,gomspraﬁdr éB]k)sea(cAdecHnabZieQ finc, Novato

or_ VEGE(| oxP/ P nd
Cahfminha 81 %n‘el cs:?rﬁﬁ] %E&g% eesnrgn ae F: on\xﬁas 81?1{ ééic i} aB ral(":)fonxty }e)g{n.(gample
Cleanu’ﬁhéo@ﬂﬁd(i&@éfyhmtrd hha&aga Glara gérhlﬁ)rmxpané $3 ethandl poaipitation. After
l )

secon(f[A C[Iran(? S Ip}hgss}sp éa%ale eRI#I W&S é%nglha éiﬂlfom t? g sa eli)elF Ly u%lrlggeasfl? RNA
polym&'aseeln(j] b]lotm}fabelhdame:\lﬂotjMO @en frl)ntr(gemorqmpm 88@100 I(lEnzo Biochem, Inc.
Farmm%lgafllf W2€%r|k§ Pritd leeil ﬁﬁﬁA “ﬁaé plér)l(ft ezd eoggqu %%fj?ll resm lSsamgle cleanup module
kit, AfEyonix. aThmamwﬁt qf Habtled c&NA(Was detemnnmdlbg meﬁsw;lagl altsyrbance at 260 nm and
using t%e C():%c\:%n 10N rap P%D at? E()SO QXC e nlloonas to%b luéfrl%l ﬁg%ﬁg zf%weatyfewggleof cRNA was
fragm@tegi byaﬂcubatmg @t. SGSC fmﬁd nmmltablsé(l) mMeTlsq -go@te (pﬂi 8350 00 mM potassium
acetatec aré L rres a eesﬂﬁn SR F e§am rQees vxée?e t\ﬁ'eneﬁ]g g({] tg) II\M)use ?enome 430 2.0 arrays
at 45°G fay ﬂ|9 houramtal ryt1sdwroefgu$eaat@d nge. nmayawemmchslnﬁg sttmpddhmdg;emmw in the
Affymg nt a ne l %r? %Il Il(ja(.:l’%ltg]lt q:g%b vé? \qvgsd g mee{dflx% t[h:elé&&fym\,\e%‘ix GeneChip
Analys(&mﬁiw@@y G(e@Xphsmra\mBhummaniEh oy Néﬁfﬁdefry( Matb albasmwalwakies, which were
analyz%(?) (gnﬂtg%?)ﬁ?%%ﬁngqﬁzlesgglegenr%a a%%}y?%f 4 vat 1tarr1c|ex tfle%léy?c%n\éwllderm\%a\llrus effects (Ad-
LacZ cd@xmrre)age@ty&m offecNCBI T MGCE@HLIOWR/IOD@DS&Iﬁehe(Qﬁtw df AIGE gome ablation for

the internet at

ftp://ftp.ncbi.nih.gov/ref seiﬁg/ LocusLi nk/), which was

used to associ ate genes and GO concepts. The

di stribution of gene associations was conputed on GO

hi erarchies by using the entire set of genes w t h €O)

T T L I T . Y o Y Y e
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presence or absence of gene ablation effects. A
chi -square anal ysis of association was performed to
waeletoenm3ne statistical significance. The odds PEE/US200EHE64950
t f .
ccnoATR Bk R L 10 HE-BRSAE AREEA o oy e
VEGF@wg?élox@@emm$ the mlﬁsﬁféndmgifwldi elmnee innhee Wi avbllsﬁ the strdmgth of the evidence
[ I
for get%%Q?re%sﬂ):p éi%fe\g%lt%% @%agfe S X tgs r[a}ngt 91%3111 ?ﬁ‘?%ﬁ%)gﬁﬁtﬁ §%HB 0?&1}@ gene
expresipig ey |usey1 aPathmiygiodnbériteiago edrm sighifigemilyiaffp¢ted probe sets by gene
ablat1o§3éﬁgc%§ml“ hew‘[ém@%ﬁw& B a%ﬁﬁ@mum Q:HLII L ?# > fofl(9 ppf %E:eéo 05, and an
se expressi on was Si I cant G f1erent al
absolure@wnhlewt éﬁ{) (Phavgh iregene d@@)low\m’f‘ezedﬁd&ﬁ eqfl VEGBdtifrpeent mesangial cells
were C%B%&at ion where they were napped to genes. The genes
I'ch these probes mapped were used to generate

nbp eletsifasigmétanty Kysregslateg gemeb ecaratinggn the@anaintdeRyi otrssifieations
v DOERH ol ESLRE SR A0S0 PR BRI (i
The Netivfil dhialaﬂswagambd fousrotinio mechakiimtridireas esithisicng-ithgne
1dent1flcgt|1%%F e‘%:jé? %&ﬁ?aﬁg%?ﬁltoa&erﬁ 21‘8111}3\4@?81% ?ﬁ%}uﬁ( \ge%lsﬁe%éatﬂgblg on the
lnterneb ploftpy ftla;a¢b1 filligot/rodegdadisbmkdi \’dfedls\easals@ tgpsdeitto gekgaand GO concepts.
The dlgﬁﬁlﬂwﬁ %éngxglrﬁlcg%io?so %%&?u@h §8 h(i%%%gllﬁ%ébﬁ?ég% Iﬂigl’]e tire set of genes
with GE@@@}@mrmwnEthe Isetfex penes sﬁfqmdbo/ YEGFdongabdatiot. eForfenfélgﬁQ ndzncept a two-
by-two {?nﬁ ngtILllzlee %&s{}%n%gég %?r\éf%rgééﬁ cdf Pfegeﬁlg%& aaltbgeqclzeﬁdg?%e GO 80ncept versus
presenﬁecp@bieeqte Gere dlprredbicon Aldvi-squamsnadynd of asspeinghecs gerformed to

S .

determgt{ul:dsgl'ﬁglﬁ:lgfnszé fgcgdé(!e Tﬁg OA—CE @1})5\@? ?«Lr‘lﬁ)teg)%?r%zxﬁﬂgé &16 '8%‘3%!1 fiumber of
knockquit-fffentiog Efmafis for thg ﬁi.ﬁ:mnpmt binthk cxpegad awmben  H95tpentfidgoce interval for the

| ar. h actor receptor genes.

odds r@f&# ,Og%lﬁtg({]ﬁ%% @?d By f%@ﬁ%lseg upregul ated by hypoxia. J

BMadrodThag dni2 725 23658Ly2368m(007 Jie.of Mecwoniy Priieys Analysis (IPA;
QPS50 GL BRI, Ty b b PUQRDL G 20t
differegigadly regulagpdripivalbe<tte-anwere tiadedriivto ghe aphlecatior whane thet Were mapped to
o PUENEEL 1 560 ATEISL A UL NSRS 1S
lnforrnﬁmmtontstnaqi i theglngdnuity Batbgen K_@O@hﬂgq@%e GHKEbyF 09 1 fgpyional analysis,
these sﬁlﬁg géleggelg %s@(?’l?t% @th FRRY ﬁ‘:§lsﬂu%'ﬁo g%{ 5}1?6%933 %hlﬁ%ﬁl@ tIPI&!} t 'Phe Fischer

genous gene ex ression. See a
exact t@t Mas esed &l calcp@@lﬂ patalugrlcgfmifning the p@()b@blélgfghaj naqhd;pqlcpgycal functlon and/or
arole in the

dlseasé%tg%‘gﬁd Sﬁﬁﬁ%%?aesg \I(}ges% E?g‘?ééﬁlg’ot hel ium . Devel opnent al
Resul®ynam cs 207:1-10 (1996). In newborn mce, LacZ

Flt1- Cpé)’f a Oéle?le ﬁgié e§s1#ﬁ%1ng%ﬁ§%{bhﬁféﬂt l?eec\é?ﬁrtﬁslgtre%; l%lgéosg&fluﬂﬁ b U5 ‘Expression
Cbrish Kt imamotn ﬁéfgrqgnfexflﬂmfétl reepsoFasrafisyely idshiipdrnd cliaracterized to be
sufﬁci%ﬂé HI@&?&‘[Q&C%Q%H tl:%mlfér% Ef%gs?oflghﬁ rhﬂé%ﬁfga&%@ gﬂd% helial cells or

see Proteln
Hep3 B yells skirvecdktp hames cembh@v@i@d 44 C@;ﬂlrlméi - iet enllifferential trapperiptional

re la&lnoo'm{e% Kade Je%ﬁotﬁélﬁ qufa(}( (%:ce P e%@ss FRH ll)d? nStWII/KDR is up-

nesangi a I OC

regulate) by hs%mm%@lmlg@&mﬂmé@@ 2}:36@1@99@9 é\eC!Oh@ﬂWeqoeSlﬂmg réthe same 3.1 kb
L,
il e A e b A T
transgeapromige s Bliegirain widhighesy nleczt Wre@wn ip aflgiedresls Wes saleFtIe‘ﬂ for detailed
u

“ansgengd’?p?i”ox i 125 Ry Set?‘mpﬁg Bf‘?“g gﬁgﬁlé’éyﬁ? O 1 Gy reveated @
Vasculwrém@wntp@tt@mdﬂrgls@gtemrheqné%eﬁws [Fift gengtexgrgsion. SqezulweexsFong G.H,

FIt- CRE+; VEGF(| oxP/ | oxP mce were born at the

expected Mendelian ratios (ﬁ9g. 1, Panel a), however,

decreased survival was evident from4 weeks of age on,

with greater than 95% of FIt-CRE+; VEGF(| oxP/ I oxP)

m ce dead by 12 vveeks (Fl g. 1, Panel b). d oser

s g, o o o o — P
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VEGF (I oxP/1 oxP mce | acked a spleen and ki dney nass
was significantly reduced. See Fig. 1, Panel c. There
wor®7a1264 reduced ki dney vascul ar i zatl on and apEPERHSANTE54950

g é Ali%tle IEI%G establishment of

@oseiqvmv@al\laszelcaﬁwr bl%ﬂé%)aén lhembgrn Ihlw &p¢Z positive cells
were ppe%aﬁ EI% a J%%ﬂly%f ﬁ&qess ﬁl@llugﬁlgoea%%%eﬁ lur‘%\le st%g Ilndcykﬁ"lp IC%X&&QX with

I can angés 1 n
preVlO\mspnms descrbing Bkbrl euvrr:sﬁ@n arn‘dab ysin@ mlé@teaiuenlanp m@s@gnbcreﬂla (see, e.g.,

(')merular cells: Flt-1

joiai iglecgllse donwyﬁﬁhyﬁmﬂnlwﬂoaﬁb&ﬁ%ﬁl%@)
LacZ ﬂoglqkl& 96‘-115 %@reqj)un(ii%t Se%ﬁbylﬁlr %dgﬁﬁﬁalf &%‘é alfldl &E@A %g%égﬁfr&ﬂ s{glon of

I ons, the urine
k1dneykg1nmq1mjps Wht:r.e CRBtheliyREE (egw@ia) cely argtylpicaﬂy locatedi in @ £ Zz‘s&e ‘ROSA"
Panel e. Blood chem stry analysis reveal ed a
Frouse atg%?% i'ncrease in levels of blood urea nitrogen
Flt-CRlE MEN}FX"”‘P/ K8 wise devetopeziemerulogephyitishad Fﬁ@u@ﬂ@endgstage renal failure
iocP) mjc e comparec [with control mce (see
atagegpii‘g%% Panell %X]; and g), whereas serum |l evel s of
SBU‘IQBIE] ot S miceotrralydne et thadpesadddylendelivarratios (Fig. 1, Panel a),
howevgln cfreeagetd%ﬁrv%vgpﬁ;sl e%}dg tfro\ﬁqiaeéklé] 6r z%@toﬁ %1@%&% ﬁb@‘%%q Flt-CRE";

L ure, Iood pressu Icantly

VEGF%TP N ameet dewd lm 10 vGREHFigy E@an@l Bx @Aqsmﬁs)oeqma nevgeed thatrthfclélt CRE";

noello&t I
VEGF Pane llﬂ\ég la%ge hfe?ﬁdﬁg@%§ glgsﬁ d/ats g?@?%ﬁ? ﬁeadtﬁ'ge | tS:gé %&El-lf- ;Panel c.
There WE@FSO(erPI kl@t)@?)vawuleezappmgrdea@mawe_bq/ofd:esﬁellmek leslprasy indicative of
b11aterﬂq(ll &Tséag’é“ e Sﬁqg laf‘flﬂel by bﬁlep(grg S Wit Tz @d}ﬁ ve Vasc lature such as lung,

per ensi on, mnating In end-stage r fariure.
liver, lﬁhltt,lbra@lt @dﬁkdﬁslgewele@@n@ﬁsspbm ayrraznViR@Rt-char@enie nlplwldgmiveights or
vamumﬁk$% ney Mesangial Cells Using immnhistol ogi ca
pr oaches we co-localized VEGF- A expression and

pUdO@Wb’SlS ewpﬂeismpmglwaa spctadng PUdmg/ dhuo H éad WpfrkcqleFlntrCRE

(-see,
VEGFI nt er1?1ger ggr%lvemﬁlﬁ % gfi’g Rlveggnm?% ttnﬁ%%g 418 %eggaﬁfd ﬂé&%ﬁlgﬁe amounts ot; lel;mm
indicativenf defratiere eleplew@e rfittraman basgar|ferction, mﬁhd\mme of B5ERE[; M’EGF“ Y, but

r [ I
not Fltocg%% ngpw ti(lbgeng %engéaeu %?g 1 117%115{/\% e]ELl&ﬁﬂih dmlstry analysis revealed a
4-fold fcropseQn evels vﬁ@m(dl wsePyitreeePYB. HidG bandhrg il crghring g theidlt- CRKe
VEGFmS&Ib@F fnﬂ% CQIL a\(@ﬂ&oﬁff& ?.S,eS s ﬁ\’als P& 1‘2{1119 tVQ‘lCI‘C s serum levels of

podocytes. was detected in g neru r podocytes '
sodiung potaspara n@lpede and cdlsiumtyeste naffecsed. Sewsistiahwitlpthe mtbﬂegbsasmclated with

| 5%%&?+ e Gxpipr

renal fglllﬁé 'bgf)g res ggq/:g s%glﬁ{c%lglg gl it eétﬁe]% ; V%ggan : Zﬁ? % ic mice
relatlvq @rﬁl‘i CRE]t @@frpldlttggl)atese Aeko FlgeLi Baneldp | (F(gnb(l@d{ thes@%g_l)ldlaq’mthat Flt-
CRE"; Wﬁmw/ 85 Ilgl I‘bgl’%lV%l)y d@lf@@ 1(\,MC§/ C%Bf’flﬁs%d?ﬂ?&{qtﬁ ﬂ??temuna and

‘'sections Wt G-"to identli e gl onerul ar ce
hypeﬂflyp)escdlhla@tlf@xlm@ﬁag?/&@-fmlurMer ged i mages i ndi cat ed
FIt1- Cvgﬁarfo?eglé @fgﬁgéésll&paﬂﬁ ﬂéi? &€ bglgét &Ii)lhﬁonvﬂi'ﬁldn@%bstah%ﬁgl Cells

po ocC ?nl fi1cant, ower expressi on

ySlaetreewﬁltﬂt@oglw tipensetios \mCOrieeaémf@q \HEGIc 4| eikpression agd peglocytes
expres@@—ﬁﬂrﬁéﬂ‘ﬁr&ﬁ nggleay %g:elfi‘\ggg Qf : ﬁﬂ?dchl %Jj Mﬁ&e&hﬁ’ge% in interferon gamma

expreSS| on in ocy es és shown Dy e

mbuleg mnleﬂn%%om nselggﬂ b08%f2;§8(‘{‘§9%§ oL u(ﬁ%f4§%§ks oh@Fm%re+

St al posi Itrve nesangl a
VEGFdetH/ ]gxf()gmeq, hgh@htmg-lant themajonty, of MECEI—A eXpMsplha@as cmnéquq tm podocytes.

[ l
VEGF- l?w% (i)e@geﬁ éI? loﬁgﬁﬁp&;@%&e&lnh th?aﬂ%gf J%i%éf?%&i(’ %glg%?éons o{lﬁdneys of
Flil- OoéE@GﬂEﬂ ﬁ}el”x}edﬂ@d%\e‘alkeaged Btﬂeebs gt fthipechvitleanpibedissi todetpan mesangial
mesangial cells in 4 week old mce. See Fig. 2, Panel
a . However, we were unabl e ®o detect VEGF- A/ CD31
doubl e positive endothelial cells in any of the kidney
sections anal yzed, consistent with the absence of
VEGF A | n gI omer uI ar endot heI [ aI ceI I S descrl bed

~ o o Y
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ont ogenesis and in adult kidney. Am J-Phvsio
268: F240-50 issn: 0002-9513(1995); and, Noguchi, K. et
wapw7Aesvat ed mesangi al cells pr oduce vascul aPCT/US2007/064950
r.eabi |
cells (2[%1?1 IPtegrénr Oééi %dotﬁ gt?r%erlla aélﬁ 32)413){ nd Sp%goc?%m?aggmbﬁlor&ﬁ with co-staining
of the &cﬂ.c&l Svith i ‘(7]1998@ identidy meglehmulhe c&lh@p@hme;fpﬂésaNEGF -A. Merged images

es eX ressi n conmhi nase duri e
idicn g RS DB RE Sy T RS PUORES aegemhcint DUl Suer
VEGFM sipashieis siktestablaih otofpdrilyateshissial gelBNMnaid hyddidization of VEGF-A

conﬁrrgeec{ }Eé{jllﬁ‘gegs (gr_eV o%%%%?slsg)%\?é%q&i%%%t%_ z}glesimcl)\ifrgyletl;e alﬁl?lgalm)ées (I)ts silver grains at

the peﬁfﬁ%(df xRt @t R)glomedi sfeveak ol hider &RFag 2NPareEs. SC@ktfining of integrin
t ai ni ng ?f b-Gal /integrin a double posrtlve

o8 P"ShteV%‘?F@"rné}a e8P (800 A TPCT. Ay 841\ AREReS 1B 18,8

and in WkgelimBhthll glorkdr@dncWRGR( konb)/ i) 56 14%8—@Om¢®ﬁw1tﬁ'b%l7@[ neVéM%d weaker,
did not detect cells double positive fo and t he

but siggidigatt yYRCsigh Kepespieia! cglfs 1p ﬁéreeh%%r .Ssr Fl@e‘«r IPaﬁ“drak Elowever, we were

unable@aetéot VEGRUOIDE $ Labaitsisit ¢ ndo@viRdtamr it fistof tha %1dﬁ|:§ Aecuons analyzed,
transgene_was _detected in nesangial cells,

COHSIS%&WI& tBradsencg Pt ‘éﬁ@%ﬁw&|gl°areﬂtle|epéothq}mlér%@s‘mrsﬁprarwuﬂy See, e.g.,

Simon€Md@tal @xpdlsimel kfstcullﬁrb‘ﬁMhélﬁl %K\Pﬂh&&ﬁ»orlﬁh& itd secd®i€in human renal
p03|t|ve See FI% Pane PCR reveal ed
g

m ¢
-Jof’hy\YfE@ﬂaF@r‘%é? 5 OA0% YAy S ciid; gpuchi, K. et
al. Act@RiRl YRRnGia eSO Rhsc(lEd pefm&bamdfabior B .coly-st@&RAndsthgial proliferative
sangl al cell %ﬂzgts from ki dneys of one week old
gmﬂ@££¥$ﬁﬁﬁéi’”0§@ﬁﬁp X @%yzﬁﬂ&%m?ollomrng expansi on for
7Tb @et&%uds&}f&gloﬁﬁﬁﬁﬁceﬁll-tﬁ%s RYSFeRINE CEORGHBHiIRRE dWMgRnBryonic and
E#eVIOUS rep ort@ésee .g., Takahashi, T. et a
postnafa} dgvelopmenf iggiua %r%eeé@ste%ﬁmegg @S PIAPlgYedsing P angiferly detecting B-
galact&l&a%l{ﬁlﬁfjb&a{ Qﬁﬂ?rﬂhﬁims%@hddﬁey et tond omeeygg%lﬁx@r%%iﬁﬁmloxwloxm

in renal nesangial cells. Bi ochem Bi ophys Res

mice roggedingressg(d ngyisys) and§@gﬂgesqf Prige! tiragrinfssienelp-apsitbe|megangial cells in

Flt1- C%t\hi(ﬂ: (ke 1&&351&%@21%%@&*1 @eﬁﬁﬁGF@f@{Pﬁ@%‘[tMa&s MESE e we did not
Fltl and further support the noti on,

detect Q@@Q%@S%F g)lr ﬁ&ﬁﬂ prﬁl tbq: Qﬂg@@m qnargfr VL] or _the@n@qthehal cell marker

CD31 \@%ﬂoﬁ’&(‘[@éﬂeﬁﬁs%)y rWte@d ﬁ’lﬁtorﬁé' Blt1i- @re@ﬁandg@@es'sx/astd@@ctg@ﬁrmﬁr%ﬁal cells, but
cells. VEG--A ﬁene abl ati on may OcCcur 1n ot her

not glogregwiengogheliglge ewarrerwwrre%doarﬂ%lucalés kg exrsgst F iyl were positive.

See Flg W@ﬁetl BEG nomM B @hre@afediQhi el @G LR A VRGO Ubla@sHSiA ¥ RineydAbking
indirectly contribute to the@glonerular changes

embr.‘/%% gpvglepmentifat andiil §e)- guhie mexes eillrpianalrgsikiingss ofwpe week old

Flt1- C{%QH{IEGF@&PVMM& h@llot\x}u%%i aﬂéﬁﬁ@&@ @ng d%@ 9PhR fih@RAIake consistent
processes in onP/on %.kldney causes

with aﬁﬁywéﬁregﬂﬁ @@%F ﬁt’ T@lﬁh@spl 6’% a}- Brodain S Mases € !!'g_. n glomeruli and

g ial cells

ontoge,

Commip S A8 2! 9%» RUSIEDE Abageﬁen%rblr cglls WH“%\H"S k@ﬂ?Ye&i%@f}l@ﬁcaﬂ express

both, VEGIQJAQH@ Eil &fd AR WUpPbi ¥ nbfidndthaSvEFRB&. aglatl(ﬁﬂg gl®neruli of Fltl-
while Flt-1 | evels remained unchanged. In sit

Cret; }.@QF loxPAgxR) élﬁceeggﬁlgp infb feesd the pgganggal pql]tsi VELE ;|A gene ablation may occur in

other oYSafdrl1hiQe! §:Qx BJiis bdine ih% gl’o%iéﬁﬁzir%gmﬂﬁfnl&%g Iv%wh%%ﬁ&’etected in our
EG-- A expression in all glonerular cell 6

assaysgad gy eﬁdlra?j@ contRyfR Bﬁil%rleeﬁréhr elgresnbipsts B?Htlé?r‘rée %érexpressm

analysRlo@ RKiAGR8HSnch @ifat HE@RuE Hzﬁ'n%e G orRYiRE &pair PR césG@M Fiti-ed 3

r classes of gloneruli: 1.) gloneruli express ng
Cret; Yﬁﬁiﬁ{%ﬂxl’ b ekigneyreangeaparked yieguishenpfdacatcopbinge (sce Fig. Z, Panel c).

Concofit@dt zﬂﬂbwr?reéulﬁ oRRBEME (viEGsRb ppdNGE el Was detééEéa:\/g@ Panel ¢),

punctate b- expression and 3.) undetectabl e
conswreetverhsVWﬁF fs\rgégerréaéwaﬁndrﬁ rgAuc o £lamey I vigrulapscigy dritanel g, and h),
while BRI 8dvEI9 Fertathelf LAUNEYec0EIS 3inOhyBlidB &1 oh S xPBRYnCRS §ikh of Fit1-Cre+;

t hroughout postnatal devel opnent and may be associ at ed
W th decreased podocyte VEG#”expreSS|on and/ or
podocyte cell death. In these experinments, the
findings identify VEG- expression by podocytes as a
domnstreanrtarget of the autocrlne regulatory Ioop by

N I N~ " o
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i ncreased renal hypoxia was reported of
gl onerul onephritis. See, e.g., Nangaku, M Mechani sns
W@RooraRiboi nterstitial injury in the kidney: fPEEIUS2007/064950

I
L N e
7 weelp@E kgeo IIldehqﬂlst@hgmcal\dEf(E?s(ld o oR- WgekF?)ld kldneyhfqgééa@ and B-Gal expression
I A .
1dent1‘rtcﬁ% n)gzan(ﬁ c\%gsgyg (%Pegr{ﬂg ﬁ?i%&# %ﬁﬁ%{%@ﬂ%ﬁ) al. lé\QFS ?@%@g in the absence of
B-Gal s_nmmk ~2owglomirdedispdappepr redictd VLT dud Wetalelﬁt@@ mcmt:sewn and 3.)
undetegtgﬁg?%g}lgq%&iegsqﬁ rege%g at : o;ﬂa@?l%%&%gg%(ﬁ:%ﬁgfblgﬁ)ﬂ?n kidney mesangial
cells mpgoecat thorvghout pmrp@d( flevclopmiit padimey bdﬁsmm_tedmlthnlgcrmed lhelocyte VEGF
| .

coreSPLERI I O S SPASE, WEORLSRRL AR AR, cprsints
podocysts 4 heloRhstibartreedt pithe gumeinarvauioe borcky WEGK frelndysmesangial cclls.

eﬁ?%pg(r Ss’vegl}odn'a t(gll g%ﬁ %@{E}h ?Jl(qp&f I%S h'\%GfCﬁlah? VE&T’@RCIITS&I' & g., Gerber,

ect cont a e nor n‘DXI C Cl rcu at1 on.
H.P., cpalt Baffdrentiabtra eV sascwylbui endifthglial gREthfactor receptor

genes. \‘(ch Bl!thl(y)lp 1£ﬂ< Q@Ritﬁ @ :ﬁ‘;g@&%&biﬁ)&gm ; ée:B(z{)]ll Csi%?rlrkgg 2%;5@%‘7@ 997)) and

increasgg r@aldwanzwds Ilem)rtm déglgmqn@nmhetlt eﬁTel? \lgaNaagaknt . Mechanisms of
tubuloin?e?&ltlglgn 15 Ithg 'T(ﬁfbﬁe Lll%ﬁlmo to &1 %% lyéngff’ey lure. Fl)sztern Med 43:9-

ructures were
17(20%’) c¥Whexamiypied kﬁyeﬂ glgmrulmpf:‘lr W@é@byﬂdrﬁm,e‘@c}lﬁb@/b@h tr hypoxic
reglontz ?]ye&sﬂlg ?ﬁoxgggge& Mﬁ@lﬁlf Sincr&aé @Péﬁ‘ﬁg @/asocé)ﬁscig%l g@&g#ﬁ%ﬁftwnal
knock-ghtgnies ednenaredite wild- u>fpe élttmled ipskcatipg hetrhypekia mast aogglerate VEGF gene
ablatioglvg%dﬁa&t“ggﬁ é(gi (ﬁ'@ﬂ : t % er oﬁlglsxxaggtmgg Qﬂfyf)&&!é% %0%b1§eh %\htﬁl Varlatlons in the
severitwgéd(isquqprq:grgss@i @Lpthm\;@@ﬂ@maé glpm@lj(lm)aym(@l@m the re.quently focal expression of
the Fltﬁl-%ﬁjeet"rﬂﬁ%;%le OREe QL}P{?‘%F genec&?]§ks%ﬂ 1Hg oftferd?24R Meﬁ cells, which are in
] surroundl ng an ace e were requent serve
direct ¢cmiagt with thpagralosic sireuiatios) . G omeruli with this

1 lodp@xPA
Patho@g@ﬁﬁfggcrgf/ H%% irf Qibhlghﬁlhif;ﬂﬂt i{E Vréﬁifal o %a@%@ﬁ fifice®
igfonafioto gist chiayeges easuring ineF lt §rerﬁoVEGF(dfe<ﬁd@<Pdﬁm@ Were analyzed to

unders?a'nmﬂe%glhﬁér U&l‘isqgﬁlﬂ§QO ki'&ﬁeykf'al‘ﬂﬂg yAlSHOl’IHAl% gﬁ% s%wu%@ﬁri@%\%ere evident in

Panel s e Nuner ous
Flt-Creth & BlaFt erdy/lonif) @wgemeﬂeﬂcd by diglﬁlntlcr@ceay 01\%5@% P.@x#yd ToJPpice aged 2
|
N
structugqs oed 0¢ fliseermngd s were distnct bgApbeapanee ©fthegdpryerply gf their age-matched WT
httermgt@p Fllé @ryadepﬂp §n ) &/‘e&c olBFlt WIVE@})F(IOJII')%§F) 191'09 li!rlﬁ(liél‘#e'veloped glomeruli
aveaS|m ar appea rancetot |ca g oner ul
consisfg of gpdosytes ABEPdE |agf;llp)ar pgTe @e@ég@uemlwg@qgled (ifig-SnPanels a and c).
f [
Glome?tﬂﬁglhlg%ﬁ}stg})%lﬁ%%gprgé%lﬁ 20 hcsflé)n dub {Ood?l a% en c \Aﬁﬁ;ﬁ* lrg)ops and that they
may falite] Aesiplop being thasdd e s dheed i g e\adf’@cwﬁ‘aesmn@d strustude mft@rlédney of mice
aged 7%9&6(@ .3 Vl‘atngls Riahd f)t @Iuﬁ%}/o%lg glofh%ﬂ%ﬁme&{é ﬁ&% .of b week old Flt- Cre+;
dition, arge cysts I ned transi tional
VEGF@p’Wlhélf)mmm Yer grarkdly palagged a}d dlsa?mecg@atlda@‘r eogingirhpligp rotgfnaceous
I
deposﬁ%ﬂs?ﬁr?%hﬁ@mgﬁée@%{lesrg? %t‘&da%%ecr:lg%%lj é:rggap\é\@l: &th:xﬂfn‘?%aa hgl@&qg’dﬁ% (Fig. 3, Panel d).
These ghomerml dhpecsssaigilar @pipograggs tp yypwahgl@mr@lleﬁﬁFltﬂiezbu\fjﬁﬁEﬁtloxﬂ’H@P) mice aged
7 weel&I WIEL $ Oﬂla)ﬁglorgérﬁlogie‘?é"sus Mﬁ@zg laQ&(E/ch%g );tltﬁﬂ ﬁ&)hﬂﬁ‘se(@‘lg 3 Panel f).

npar e observed in
Wlthmeﬂa@h kigegy eigrdividpal ghomeruly ae pfiagised éudlﬁerﬁﬁéipgre%f Wé]h@dti rpeiemﬁ changes
evident ellnlaéd1{1&9 W&rcﬁstf itkd w?ith tRafgim %ltﬁﬁﬁﬂfﬁ*’l eﬂld CRdred groups
staining int Cre+; VEG-(I oxP/Iog% kldneys was
of dilatgd eortigra ﬁlbé]@s ﬁ&lede&lthemgfm@ep@@mwrwl G Ob@@@ﬂ (qoBIPPig didgh 31 Ranels e
depositions in many sclerotic glomeruli, as determ ned
by RT-PCR (Fig. 6, a-d) and $munohi st ochenica
staining. For exanple, in kidnety section of 7-week
old mce, lam nin deposition was detected in the
tubules and was throughout t he glonerull of t he

o o o, =
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fi brogenesis. AmJ Physiol Renal Physi ol
284: F243-52(2003)), as well as al pha snooth nuscle
w@ewrni1Bek g. 3, Panels k and 1), a marker for BCT/USADB64950
' . I L& J
and f)gg%n(ggag%ﬁ%aﬂglﬁlgyias %\Jﬁ?er%é El?r E{[ﬁ{hié %ﬂ)ﬁ/ yogl\fg Og \/rEC?FéIOXP/ loxP) mice
when eapticd math lﬁfyit thsamehind¥T brangd, wbich gm lm a@n@ggb pypart to reduced numbers of
t Bl&s
ok STENL{LEASIES, Bad 4fIBASROBLAT 00, AL
VEGF@oddloyR)ekifieeys war ascagmnicd by oviemivd lamipiansd toalgbllagen IV depositions in
mons FES RS A T Gl PO B0 S
For exfmagl b timridnety scotien ¢fl 7omek gld mlC¢ daginiofdefasitios Weaddteted imthd tubules and
[
was th%él‘?‘cltl)ls e gfég@ﬁln og th(rzrigsre%sp(?hg}le? ﬁ% rnglrea @gﬁgggg‘f ﬁ\/rgg;il}%ﬁ@gs detected in
dlseasddtlsadctpmpnm tolthrsxslkbfypmwnge aFurtheinhage, amanhkf@indgg growh factor-B (tgf-f3,
Fig. 3,&& (§élF Lan e]ﬁ oapnéec&hat(fr ongllznenlgr%ll’]ar @Er@g}g aréd;’t(i:)ss%eb amflger%eqluently upregulated in
k1dneyg115{eme (b @awedigstohgapat, HOW, lesali ”EGE&BGJ@SJEI&II &dlsductlhn and mesangial cell
ﬁbrogene%ls QUV?} ﬁ/szogelng/)elf;]hl}/ O%Sga he%%ZQO% d%scwcf)e fTEa} Semoé)tohnmléSde actin (Fig.
3, Pankls ktaingd Dk ohagysfoodctiFited @RBrgialy BIGEw (e brtR/nhapkcRly cidveied imamaged
Kidney2 vggest ed by elevations in circulating |ynphocytes.
Real tine quantitative RT-PCR anal ysis of kidney RNA
f Uttramarckearlanzdﬁsist df kidm)n@mbyramsm@biag electBmnawitloscapyglidentified defects

in the mesarﬁ%mr{l a e?tﬁ%eféc’ tL{res consds ént w1t{1 §0chl rﬁ?cprﬁ%rﬁo%c?qoms 1Xﬁ(uddnn%podocyte foot
procesOfulsion aﬁFﬁpans;pE@Fm(sstaoglE‘l/ﬂmuP)n EN@EE NEGFHET™ hdmaym(l?lgB Panel m).
Although ttﬁe engghe?um(ag]i)e%g h%alt Pqn Som %om rumnlloss PIL fS nels ranlons an% massive

SIS reve I nc ease EVS (0]
expanmmf dg:sgl(my:rlﬂdﬂ lﬁé}:n@ndm@ﬁhtaneﬂs peeiked 1n@10n&rlﬂuWﬁ;Iemo@fadvanced lesions.

In adlelon qoss gf mle:ﬁr%n%la C ’ He%?tr(%lfdeiﬁsletdeﬁcgsﬁs WTS\]{)[rEeCs;e: t (fi? étl’gxg)én) n
umhnhpﬂqadgunmnmbe specific for kidney tissues, as these
el | LS NeLe) QL eleva n the u

VEGFCh%ene ?ll)llafci’;?enaiglggon&rﬁ ar n\?gl&gl(a]l s ass wﬁth Immunogrﬁ%ﬁn Rt (IgM)

rans eni c
deposmg:omlpl}?niegt suivali@sses of ant | bod| es anal yzed, |1gM
0 D, _or n kAR Ghadatbowr) .

Egld ncg 8% aqlfcéﬁﬁlée% mmgan’e resp%nsgJ tylvalg e&% ot?Felg @Ig]%? &% ni ng mice was

suggesm‘d bbﬂetdrnmpns:mrcﬁrcldaingtlyrsﬂmeytésr chalFﬁme]quaﬁrtQW,e RF- R@R_La_ralysw of kidney
| £S5

RNA f01o mark%rs g}tﬁg m%?o %eéna& oghacgﬁ w%l?a}]ng‘)[:’]%egltlf?l @ﬁ 1 lgqgl/ 8% CD45R amd
Thy-1 I-?Qﬂptd‘qﬁfbllsrbde@:cted 11nmmkeedﬁ]|tmte$ masdneyspf (Eltq’;REfSYE@ﬁ PEX mice, but not in
controght%hgétgss(F 4 tIQt%el gnﬂllnglm%ﬂ sto@l%&rp(yX?Xna rg/%%lg(? ?rg sg(? hlgnbers of cells

y 1 uorescence e bod
expressipeE4/8a andejM ehgrkeGH,a sabﬁdt (@4I @adin;pmﬁ@ ﬂ{t(mey}fof Fht€ret; VEGF(loxP/onP)

mice. %%EE?%% b‘kn%ﬁl!xe ellYnﬂl@athse ggl:a%yftrﬁ lﬂ%&p E]Tﬁg ’t;(!rthd(f?é)?tlﬁues as these

cell linbargcnma@mvms got e@atefhmdheﬂnngwr beage bEIdt-€ab+i VEGT (¢ce<Pélg>eRj trgnsgenic
week, suggestingthat conpl enent-nedi ated cell lysis
"may significantly contribute to the kidney danage in
FAmoQy the g SWB@R(Esof PAtibori analyeed, 1480, tueme é2(ofigA, IgD, or IgE was found
depomﬁeﬁ rﬁF&lgeEge@TgEO:ﬁgeglgﬁg Egbc\{d g y%gﬂds?é Lelﬂf ?t%ﬂélqg g?' 18%11%5)/ c5'1]t1 aﬁ\t}g&g ?rom Flti-
Wﬁlg’f’dg / atecteeagt(éﬁj wedkE Ghingympiechiph latiilomlics spevificfor IgM and cach murine
1sotyp%g§(§ Sf%pyl £e? g ¥n§1rnl£? %946%{1 C?CS |td3tat:"nldrééll q\f@tgms gfvthed&)ﬂl%?en%ﬁlt pathway
was dotred ige. aby lomumgﬂuofascqnnwesnlow monmk@ndfaﬁféwdss sp‘ecfﬂE@FO\q, C3, and

| at.i e
C4 CO%%FIE[,L 51{/%‘9%@%8?2 tp%%lc@nﬁ(l?glg %&gegll(lzlg!ﬁf tt(i:IJngr] gY@(‘f\lﬂ OXP/ loxP) kidney
compafedrwithi&T Kidnby. dhéredsed C R, OB - dnd X HIvaxRjctecBd @n ficg agdd, | vRaheluggesting
a. A targeting vector in which exon 1 of the nouse
FItl gene is flanked by | oxP3sit es was gener ated and

used for honol ogous reconbi nation in nouse enbryonic
stemcells. Fltl(loxP/loxP) mce were born at the

mice
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expected Mendel i an frequencies, indicating that the
presence of 2 loxP sites did not interfere with nouse
waeleweliggent . Honpgeneous preparations of nesaPgi/aE2007/064950
( X
that co\%lg)ﬁen%n I%I‘g(%ﬂr%e dce}(?}gﬁlr:%dla;})g I‘é fﬁ 1E %r cl%gtgi gt% rédstilé fr?] glll:gyj d?%ﬁg%e 1g]Fﬁ%re+
VEGF({pttloel)tohies. Eyadeheoadf Cadglnmmtmu:glamdgda@@ilm the kalp@ys of mice with haplo-

r e-reconbi nase

msufﬁ%& pér@o%??e S%Ie%tﬁ?g (aagty@é)ﬁ[ E ea‘r% 2131! (E?:at% on frequencies in
VEGFgene ablagonsinvisr adyewsely bifecsomtthlnl tellourvavadl eylesce(oFIVEEGF acting via

. P I RT-PCR (Fig. 5, Panels c and
an ‘“t‘%i’al FinelooB 3 el LR ST PR (R B gene

abp awvesigatp ﬂlewéfsqsn@f AiGlcalahd Fitheme dblaticmiogmmesirxgalhtell grown in vitro, we
genera{eggﬂgeta \!tvwa J:o%ﬁﬁgﬁe{/gl@es\fbr tﬂ% Falglgdsllglrerééﬁélnf) ?ﬁ(ich) ee F1 5 Pane1 a. A
targetingyvegtor o Whldyetxgm dbihs m@aﬁen‘@ﬂ genppig ﬂaltk@d{ bhipxF Isutds was generated and used
for ho@g%% Pég %ﬁmﬁloﬂ?yﬁ%g%:e Ieglh&gnrélggt%l cg il IF%??Q/ Sl,)&l?)\(/ I\{E% V(e'%e born at the
expect§l Mpadsban ﬂ’gq_uemg:s @gdlga;glng thatthe pigsback Ff2denht ﬁrﬁgs did not 1nterfere with mouse
a |

s pILASEE UL ST el L 05 OROERRBL 5P
Flt1(loyRg=P pmicg el ablained élfontglféml‘ulﬁesdﬂgﬂ Al HcfedtﬁtdSWlﬂmzltﬂl@r@Detsol adenovirus
expres%,E%Lac CFF%_LACW a@e%)vﬁﬁs A st%nggfé {%@&r&lﬁ#&{sgﬁ{d 6% Plpa:nd VEGF -A

uction I n surviva I clent san

gene ablatignsfrdqyengice atvatro weramontiered byatmgurigylot\iEGFI Y File ltanth)wnd real

. | - i Lgpnds; N .
i R RTE 12 PR 0 QUL 9PN B L gl
mesangibl catl @iscidn sigediaeng raluctoalin eclisndivebd’is RaPapeke)i indigaing that VEGF

UGH

o REEAEL DI GROTAS) 0 b DGEGSSH FN B BE R o
neutralizieg VBGE almbbdiﬁﬂueﬁEG&I G623 Xk e Badct on IﬁﬂE@laAcd@fumﬁaéfﬂig 5, Panel
f). Asﬁ% %eﬁc &d(ejpe %hc?lub aé:el\izlr%g%lpeagtni o ‘Eh\eg uesto T ap<1§l Ba?eotge decrease in
mesangigtas emtsal dbsctrﬁsltn) VE®E-A- @luﬁhil lemewﬁglﬂrsmn@mshat VEGF-A

may et G RGP L e b PR R B8 By mppngingens
greatembgethgicalsed et VEGF@odqﬁlarems@ﬂDnefsuggeetn@m nﬂneit lggandyrifsr Flt1, such as
PIGF Ol%e,téeﬁelg £ hyeals% Cg&ﬁb&f upregul ated genes and a control
al'1 genes Feveal ed si gnificant differences in
VEGanesblammnh\wdangml celyihdtcendhaoges g ek iespressioniponsistalt with increased
ECMhPJdﬁgtr |nty or ECM production, cell mgration and the
def ense nmechani smwere significantly
o%rooncepteesgmesmtoQ@m@):_a)lalysvsmf gench dratrael ddiarentidiytekgradsed in
S

VEGF%@%%geImS s%ﬁ i 1(13’5 &919\3@ ?(9?4 éé&gln o gragtgztgft‘ll éejgoléé ﬁa’b?on&te value) and
p-valugvarfe OSQSQEiuﬂemsémdsty vovfienndr4spoesE i &ld. gefds raeeéyzeﬂ t¢ bessigmificantly

upre gu‘fat%de g Q;EG%‘S -A %gﬂic%}lg ﬁigsc?%%alt cleﬁs \%H&nv 0? Alrgg' &1‘[19 {NTplf‘l?stal?g(%le)(:EﬁS Comparison

of the GOmnnmatma!s bemwe@ﬂwbﬂ@s Qijupr@ukgtealgerpaaﬂrdmagonaoiabtyé ial genes revealed

S|
B ASEIRE, JELRQ M5 DRSO S BB AN ey
produ@um(cb]amglod@ﬁd the HurasralodeFdnsd Iaechgnmxwvhreargdlﬁcantly over-represented
(Table%gon{ﬁfle 8?#%%168 al% ﬁigrﬁlcal a%?lgs%yp)l %enfeé) ¥ oy r??e;%%/lﬁkld 1 Vggg -A deficient mesangial
cells avE@Entidied big paegormmarvg:ireidlgeﬁdagtl}( dabtepregnted\d heek gﬁthe six categories
belonglaaejﬁ)re}ée %@?r%c%%?%%gpr{)t%&ﬁ@é& gstaéh nge 1g£1ucf' ? elgel(s) 1n§/314°e(? {n ctep Gommunication
(Tabler2eet Svgnat pathwayodnelgsls perfopnat wing t]gllngdmgmf Bathwayk bystteafutther revealed that

the CX[gI'?SIS %? %enes[sl% g)rlllg{‘n? thQ gﬁgfa J ? necfe%lggl:ﬂ%ﬁ Wﬁglbdl perol'bfs:ration, cell
asseml@,r@dgadaht@nglmh egN@EgsnC p?all\etdf Wr¢ fignBeatgalgredmaVEGK-deficient mesangial
accumul ati on or glonerul ar di sease were al so
significantly dysregul at ed i4 VEGF- Adefi ci ent
nmesangi al cells. Anong them tgf-bl (see, e.g.,
Schnaper, H W, et al. TG-beta signal transduction
and nesanglal cell flbrogene3|s -AmJ Phy3|ol Rena

P N . .Y Y. YA YY" - e . o
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in (Nasrallah, R & Hebert, R L. Prostacyclin
signaling in the kidney: inplications for health and
waele@easss4s Am J Physi ol Renal Physiol 289: F235-BGI/US2007/064950

cells ('éa%%%) iNeVX?so ?delfmﬁe%gtﬂit ?ﬁe%%&re%&?r ?Q@% P(l 5’:\}0/3 !)%5 ?e%%g be?oqlgmg to the

h factor receptor-
catego(iq:ssqf neeslag m:t\(/(Bm mmw[dzn pICtelreWnthbsw Rd] dsathf cell cell signaling and immune

respon! dé \%rFL gntuﬁga%ﬁg\é\g&te%r gMEQ}Ff E&gﬁ 'y (?eSS%a @#d‘iﬁg‘[e genes associated with

vascul opat hi es:
mesangihlahastiesccaaplptiacbr gfo@mdharfdsscasg werradho pigalﬁedtrélwddmglwae@l in VEGF-A-

deficie m\?/]\étar?ﬁlaflla'g';ﬁserAt ! ec O%%E%ye% If%})%n aper, ﬁeW q"al T(%)l)aa signal
transdubtivmandageshefiab dell flhescobsange s Hhmz@’éﬂ@@al é’}zpsrlca@ﬁéi Eh43|—2f52(2003))
anglopgﬁ%; t1 '%tieg,a;gr ?Pa?cﬂ ﬁﬁéanl Iol\?]flthcel |C§/I nArY |1(} E)lo t11|’115| I?lr(l) c ar modulators
with pataittial ehéesfin ilblﬁd’uMEwN@ihﬁ)l tlhéééél’m(lm)éb,%ﬂ dOoX-2a(reviewed
i ol R4 PRRIOHS, PROISLy, Tabhe e L

g 0
AmJ H@sa’ﬂ@n@llPhﬁe&ZIZ@ FIE35~E (00150) myumb@&ﬁ@lswhhws platrie-derived growth

o ) L RISO R b Eo85 SRS Bt s

factor ﬁl&héSSnglL(ﬁem@e@Sﬁla{t afyvasamdpaih@s: 1bisoRBE SN AHRER-deNved growth factor and
l\/bsanl aI Oel s Ontol o

KR AT U
(2004)3. xﬂer@@&&z&@@ﬂm Wﬂfeahd@eﬁn %er&-e@pt@&ﬁ)nﬁiegEGﬁtA OdTicicnt ﬁ@ahglal cells in

vitro hl_l\élhgglﬁ 8 §h1?§é?]‘%ar c(cgrlnlglo : nl—_eg W@gs@ef o %%Egiggéﬁslg}ﬂmﬁed QEGF—A to

regulatdiiiehe ploddsek ﬁfﬁce[‘l/%ﬁﬁﬂ@h(ais nfaghdrs Ont ol ogy
FOLD- ENRI CHVENT P- VALUE Seri ne-type endopepti dase
activity 6.6 p=0.0001 Chynotrypsin activity 6.5

Table P=OhA00E in GeyyTdpresaodt Assbdiptedwith VEREDDididndgah Mesangial Cells.
Communi cation 11.3 . p=0. 008l ngenuity Pat hways

Gene oAby siassck danyért sigolfifanng bvadnairespit hinalyse geps @thenipedr duywn-

regula%?f?i?@ﬁ%ﬁ%ﬁf'y‘p:ng%%’:g%?‘éeg@fnSi\/%gFf iAcgcre]H ZI ent mesangi al

cells. Genes O assified by Functional Pathways that

re Signifi te ' ession i.
Gene G Bie AR e dU LA BRI At LRSI CO Funct i on

Cenes UP- Regul ated Genes DOMN- % of CGenes Regul ated in

wor k represent ed CeI nd Al P2,
O%%@gy HBEGF, 100 % Pr ol d&f@‘ﬁ%@ﬁ ul aPDiPRk@,E%%
SARHEM BV oSRA ABrivicAMPl ,  Assenbly and CEACAM , pFQGHR A,
%%LSI MFGE8, Organi sati on, Cﬁ: [ ular FRAPI, 1

#Xip| K3R2,  PPPLR15A, Conprofii se NCL, NR3cP - ,

RREKDRonRPSA] MRlridn PRAPI , PTPRE) SERPI NEl, SD@20.001
HumoraRbefense Mec é‘rmsm 8.9 p =0.003

t101S f%r health and disease.

Gene Ontology Families DOWN-REGULATED in VEGF-deficient Mesangial Cells

Ontology FOLD-ENRICHMENT P-VALUE
Serine-type endopeptidase activity 6.6 p=0.0001
Chymotrypsin activity 6.5 p=0.0001
Trypsin activity 6.3 .p=0.002
Cell Communication 11.3 .p=0.008
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VAV3 SNMARCHI ,
Synt hesi s, Post -

TVSBI O, TNFRSFI A, TRI M8, VEGF Protein

UBE2V2 ACTMN4, FAU, 57 % Tr ansl ati onal
WORRW012123RPL22, Modificati on,

R o T L s R Yy T

signifid@y Mbidichiidiytri guintedOe VEGBeatdicicROaRkigial lilsD] |

Cancer

RPL26, RPLRCT/USIBLT/064950

Genes Gk@ﬁﬁed by

NUTF2, | munol ogi cal D sease Kl F3C P4HB, PPI B, RPSI I,
SLC7A1, ST3GAL3, TNKl TPD52L2 CeI I -To Cel | Signaling

R4 E nal Ph

Mesan

presti¢noin VEGF-deficient

R N2 11 STXPB5 GNBZLl | PDGFC \ Hermt oI ogl caI System

PDG-RB, PFKP, Devel oprment and PTPNI I, RAPCEFI,
Function, |Inmmune SLCO9A3R1, SRP14, Response

Ge%ﬁ%@ ag&RWELI ﬂ%ﬁfég/}b&%@;?esg@ on, ﬁ&w I %fGenes

PEX6, SESN , HBEGF, HSPH , TCF7L2, UB@IB:MPAXI Plln network
PHC2, SSRPlI, TADA3L Renal Pathol ogi es Associ ated, W stelited
Decr eased VEGF Expr essi on During Ki dney Devel oprrepnt

Celbgdr|Grawthandnmous ADP3tARRBPAf VEGFGR)GlnHBEGﬁ,ey nmesahgl %al
ted It is ide 3 a rol e of
Profﬁer%%frleérﬁlﬁf ory ‘?r%%;‘:légr% ﬂs?nij’durl ng ‘#{? én %gf\glle’l opnent is
Assﬂmbbframd)ed Evi deGicaCABIIpFGVR ted LﬁdﬁtLSﬂrMEGEér ence with
ory ca 0 he
IOHh%gﬁl“%l{’ ogi ¢ Teat ﬁég}@%m g?% dé HE%I%SA
Cogpromscul oscl er osNEL, NR¥E IpPkpiRd s s IRHOD, &Fab, fai l ure in
this nodel repre L{§R§&Pgeﬁ%9pw§1g$§hmlnj ury nodel ,
rather than an a ons€et nodeél
gl oner ul onephri t$13C2 ThEB&lare sowdIARRCAd,arities in the
ki dney pat hol ogyy k{5t hi s nmodel n ki dney
di seases associ aYed with | ower V evéls in the
ki dneys (see, e.g., Schrijvers, BMSBI0et al., The role
of vascul ar endothelial growth fm%f E VEGF) in renal
pat hophysi ol ogy. Kidney Int 65:2 ]; 004)), e.g.,
in glonerular injury, sclerosis, T&WM2S, ARG ory

Orggﬁ

ProfL%P%ﬁ#kt) eSi %Q CO”@EEW'{“ activati Qrngefaye: 9- 57 %
Translational RPL12, RPL22,
Modification, Cancer RPL26, RPL29,

RPL18A, RPL23A,
RPL37A, RPLP2,
RPS2, RPS3, RPS13,

RPS26, RPS28
Post-Translational ABCC3, CP, DBT, ATPSH, MAFF, 49%
Modification, Cell Death, FCGRI1A, H2-D1, MYH9, NUTF2,

Immunological Disease KIF3C P4HB, PP1B, RPS11,
SLC7A1, ST3GALS3,
TNK1, TPD52L.2
E1F252, FCGR3A,
GNB2L1, PDGFC,
PDGFRB, PFKP,
PTPN11, RAPGEF1,
SLCY9A3RI1, SRP14,

TBCIDI0A,

Cell-To-Cell Signaling GAS7, ITGB4BP,

RIN2, STXPB5

49%
and Interaction,
Hematological System
Development and
Function, Immune

Response
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Harrison's Princip les of Internal Medicine. (1994)
(McGrawHi Il Inc., New York). The FlIt-Cre+;
WORBFH1I35P/ | oXP) nouse is a genetic m)del ~ di spPEl/UBZP07/064950
accumul ati on of IgM deposits andg},(; }f“ (Qf Clq,
C3, and &4 in diseased kidneys. I'hdi ngs™ are
CeltiPtdteitene from pEM‘bm@be@eR&at iCEAP 4 F]LImCd’é aged ©¥d2
odocyt fic VE efi ci ency,
S‘% éérliéé ed en §?§1§£ renal G'TEIB% ure |ngt he absence
of | rmune con‘pl ekCEB2neBEYM See PAKIRIL, PEC@m na, V. et
al. donerular-specific alteratiQggpply \Iﬁ -A
expression lead to distinct congenltdl acquired
renal diseases. J Cdin Invest 111:707- 16(2003) The
Renal Wh%{oggel}f éﬁ%ﬁi&%ﬂﬁﬁt@ D'e&\é ﬁ%fl 'VQD;SL%}F* g%)gg&gﬁ?urﬁféﬁégﬁyﬁgegglg@nent
dAs:elésledndmosm é»ylstlonméfﬁﬁiFfA edﬂdtes angingial b, Insdasdhp §it-1, is
. . | o - .
1dent1fiedi§§({l ¥ ro\;aosfglgf %?ﬁﬁtgéﬁmﬁﬁ{ gmfdé%fcéegglg erné ésg%%g@%d I%ﬁlldence is
providudiiratrintae eivg Mmtinthmrewlatpw Irmuanlsm ginoaer s ofdhemiwphysiologic

feature%/:@(;gﬁggt wﬁﬁ)glt L et k %cl&%é? "fll% p('(%ge%m/e regﬁvl l{gﬁlﬂg 18%1? 1t%§>/deﬂepresents a

uces cul ar per mea t
developmentdrinjiuy nmdpiaretheethamgyi adult oadet lstodqlreﬁgiemcrrslnsepbfltls i Tglare some

simila EREAVEID barkToE a3 o (RS ek i with lover
VEGFgyelyimthn kigheyvéreal cag:, SsiijvérelB.3l et@bl The rolp of/yaseudar amid)theﬁal growth

factor %;g E/@FI ) %ghzﬂ p%bph&glgfag:% K}%y #4385 6653(1%%6%)% (fT%al&ﬁgﬁgﬁlQIllﬂar -I;Iljury,

| Nnases ex
sclerom@Indmﬂzrmn@@i’yglbmmdapmplemm actﬁlatlenl San @ gVEGHIbacher, K.J. et al.
Harris SR @g&@wcgew 1$i11 1%1 %&?ﬂn% ORI S-Cre+;

VEGFEWfﬂfles%)lImmS@S a\gamtm tnadelelmalerlhe hqcallnulgnmf heN aleftosits auddctivation of

Clq, C{gt %dr@lclﬁ Mé\’ig‘d&%@nepéoj {@‘% ()ﬂéﬁl?%agg Htﬂggﬁgﬁ(ﬁﬁ{g étglgﬁs db@ﬁ@'gﬁ%g in mice aged

9-12 vegeks \mit pqda«tyeajsmeﬁewgﬁam bapld-defigicoduwbich devslaped end-stage renal failure

agl.y; st | ,
in the H)%l{(!@?ﬁ'}rgr%ultng 8&2@%%%#18ﬁ e% e? ﬁ%ﬁw aeggl 81omerular:specific
alteratmnslcgﬁ\f-ECﬁ"%A(ex OR ‘ ne al nd 0k aiml discasg Clin Invest
0 express hi ghest | evel s of VEGF A (see e.g.,
H: 7dgni%§%0§) , et al. Vascular perneability factor
( Vhswybaty Oém@ltténemsmatlgg YRORRT ank aMEenexirsssion pr mgsasyicell
1solateghtfdf1§ b ?\le Hsehddd REhL 1d$ﬂt?§&'ﬁ§sa Q:regsD% %ﬁ%(g?frlg g%express both

tunors. cu ar Biology o
genes @erd ¢ 2B bavnas, 3. crFal. ¥asculdr engothaliakerpwith fedoryepsptols Ax human mesangium in

vitro aﬁ(?fn:%@)@gélﬁrt&{seg%c}% [Sg{ %%‘Hl"ﬂ I%dﬁ%t g@do ql}ru(gelilo@t al. Mechanical
er nm at | nocvt es ‘ _ ng V\DU i

stretchhadyl

transdt(c]lglg %’)r%cthgf AC%Q ggzt(hg 16['9@I 2@%' Cﬁ?% pﬁeﬁ—g .t %‘]Ie| ! gﬁ:ﬁrésm&r? @feneuromhn 1

et aI a oWt N
b hu : ropand pre'g @illuﬁcll(homﬁ)ﬂ@wﬁrﬂﬂi (2491); Takahashi,

T. et ag s Lo@f e‘iyn%%g “ress]edl 1§1 %mhgﬁ@&ﬁ'éuregi lo ?LI?IQ‘ cél%s Flt-1 and VEGF
%‘?;er—M TVE poO ‘H%‘t_ﬁ—es wer

exprestion InsEbigsavBl Rl kon B ROBALG oomIDRRAS 26 GASgeRinon, M. ot al
Expresgq,oﬁ %f @atscu\fﬁ h(ﬂ)ltll‘?éhéltg?(gﬁﬂ f lrl T 'aﬁ}glts Q%S!O%Flﬁ'ﬁﬁ}han r&tﬁ? oﬁgée?lgs‘fseand in

G-R- 17 Z express n non-transt or ned podocytes
adult l_qg@ jgg{wgy-gfz)gml 268 ¢l H95(),r2@d,| Megychidpot tlsAdtyated mesaggial cells produce

Vascul% prc nncablhg fa&lr iff %arlvl\é? Q%Eaﬁlg'ial &Bﬁf@ltaﬁ@e élm 1c1 n].%ﬁep\llﬁt?sc Yy AWSOC Nephrol

p DITITYy fac
9:1815350 R 23))s rmheofhalqumaﬁesc whik d@@@\@nto emreis hr@tsst lq&(eladf BEGE-A (see,

c.g.,B &B%%t 312‘3‘ gulg egcl 1)11t 115@15 £scul§‘]end(?[flelﬁi o &t Bis expressed
of ‘neuropllrn- onerurar epithelial cefls
differeptiallyjin peymakitssics, mra,cmwhagemgnd_&mm( Mordylariyarogy31iedCell 3:211-20
(2001); and, Takahashi, T. et al. Protein tyrosine
ki nases expressed in gl oner Wi and cul tured gl onmer ul ar
cells: FIt-1 and VEGF expression in renal nesangi al
cells. Biochem Bi ophys Res Conmun 209: 218-26 (1995))
and our own observatl ons. Hovvever, transfor mat i on of

o e T ~\ AN o o —— =
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stinmulation of al pha3(1V) collagen production by
transformng gromh factor-betal in nouse podocytes.
woOr@be1sss 53: 2939-49 (2004). Evidence i s proviREedUsmnio64950

a 992)t Q{%i ﬁ%&kw%t epes ]gpfa?érggmg %gwsg*lﬁr%%ﬁgﬁﬁhg%ééfgﬁsal}&rt%gdothelial arowth
factor)\bﬁ@idel’mal kemtt mogyAesalor bading shrvivet oféaperpedotyedciantl76:1375-9
(1992)8'09 Eqﬁiroﬂll cg‘lg%gequ%s% \% \%ebg% f‘&lﬁﬁ@l T (lnlla?é S. \Mlélcbas\éﬁgr endothelial

este e |n uction and
OCE : fremesangiv 16 ard i pruldr disedsg.| f4maddacadYephrol
L Th |
1kl Fﬁ#eeféﬁgw ?%95”**9 gl mrBale T rena
VEGFﬁwWéph@ﬁQﬂﬁé’@)comKomelynngw @eezmmsm(g@mnm dewfpgiment. The
absenc% &VE?@%@? &glrelssn(ﬁl dlh 3P trﬁr{gfo%goﬁﬁ)%b@tes(iseéo!nscist ﬁ%ghgg‘{/g%f__reports (see,

n an odoc I‘ons, 1nc
e.g., Gaxlp, ét st a. ri\/IGC'hhmcalrsm'eadh mdmgr\esqulavmemlam fector grhuinyan mesangial cells:

mecha&?@? fy s‘ig%%l ﬁa%s&c%ql\’\p [Z\%ﬂ %gé&lnycg ?Cégglu %ﬁ?ﬁ%%{?ﬁ%h g\%ﬂfé¥ ISr!leet al.

iiyp. E7it E@ Lond)

101:4:9 zdosfg%d %@&eﬁg al, XE%FA ;gﬁ) ot kﬁ%gye@ |59 88oh 8 culnred
t | O et ' (0] . )

ol eXPUISED el mejangalfcelle BaaternnBiophys Res Commun
[ t

209: 218'&&(@ E%na E]% 0%%%%% dl%f #é)%&l(érat%aglgfgﬁlgan{)ﬂg{ﬁ% Aldne podocytes

with S@[H@)h@ﬁlﬁﬂ m’ﬂgtratsmdltn VieGitit-4ned YEG@LA Gmjessidthie semd frandforrgs! podocyte

cell lin%ﬁ gﬂgseté% t(ﬁ%ﬁ St ligteal (‘I%Lkl)c YR a ccfﬁa?gndolthghﬁ %V&Iﬂ'l %@tol’ Rediates the
reduc m%‘m‘e‘m_@%_m ’ eSS ¢ .

stimulgtep réslpinB (1Y) kalpcagire mouse podocytes.
Diab @@3 Lo of conpounds stl nul at| ng VEGF
“ eAd al ?ng%dl n particular VEGFR- 1, may be benefi ci al
f EVldtfh?e istprevadeddertthadxistensudfswo rdguldt@eym@hhseassels the development of the

kldneyy e(fﬁl?é qol\ﬁgdt H Cﬁlm‘a’lr)utini]?~I ra%%hgﬁlg(ﬁllaﬁ’lsm Plitwe C[%%Béaf?é and glomerular

ects etvvee neti’c i ochem cal | na
capillagf engppliaberliMdaehgialsugested to truntaherl BhE dengen ot mamtenance of

fenesnjﬁ ﬁ{&gkpﬁ%%ﬁgﬁlﬁg % ég@;}/fg\?g{q 131{%&]}11?(1&%: Bet igpghéal%leaqf vascular
endothghial ietpavtle fal y &l patheophtysiolnen f(zdﬂ@(}?zt 6512@%515[6@00&)) and, 2.) the
autocr@gggﬁ Ky\ﬁgsa{légg gﬁi@F}%%Eﬁlingi\/# Mé&lgﬁ{)n ang g%&é: f%ﬁ S, ﬁ{cludlng VEGF
exprespiair- abe magkt wbereine/ Eifgneduichien inppddeptas is l@elpwgstﬂean’nfmﬂetﬂort Qf VEGF’s
I t ' :
woerfle SER s R I ol R s SRR f i vEGr-
deficiegert {@G‘rthem ecll-oop MpsangelMFaA defdi¢nsy pls@leid diean aglditional set of renal
: i

R
infiltratipgywflpomatonr ceNEEH. A at h) 4nid ghereaipranisiat pHihe elfonhelmb@spmﬁlemembrane

e I 0
(Fig. 3%2 Fﬂl&@ Hldlﬁ%esﬁ%éégt th{(_liﬁlgggﬁ t%?ff%@&%ﬁ% 1% {aot?lge JV%l%ﬁ reduction in
VEGFhAaefpmsep@ ingyy irgprese mkeedldterminayi foukidipy patlholpgbt ekdwaihistration of
compo%&s%g%bﬂﬁn dﬁlﬁﬁll: gﬁ?‘;‘r;aglﬁg i Ba éﬂgiﬁ“{z;%ﬁfﬂ% g?9§g8'f§{fe§%9§f%rnthé fleatment of a
subset WYH@F: d\se@@aﬁgt)lattfb\’weglamgnum sadaddis. grown in culture did

ot L0 BRI, BBy TR o SO By i
Furthé¢r Exidende fog Imnmai,hﬁgmwymet\ﬂ?é}ff-A@qug)g Fgggg)@g Bs 2 Rmulatory Mechanism
aHt Q{fg u%?te ?dr%ade{e%n@yhe rE1P Elﬁg‘tﬁ)% \/%&H_a[oﬁ OQ@E%F% mesanglal cells was

ory nmechanismto separate S paracrin
the apﬁammt failga of pwhaetotiérivad VBGE o%twe@seVEGBfATéﬁﬁcwnt Ifl¢selmlal cells via para-

. - anaiaqeqi f
or JuxtGeQéHr?)e %E?Alﬁgpwl%o@g%lrﬁ Ilgﬁte(i\ltldrA%Egg d(:f g%é (%%alhﬁn n C?gdoclyte VEGF
expresgipitorhe gplowsticem lﬁen’a@mfrféi R’ eathPkrbfr lomdl gebarinl 8dlis POYBIeY a rational
in multiple cell types. Exanple 2 : VEGFR Sel ective
Variants of VEGF Generation ®nd characterization of
VEG- variants that selectively bind and activate a
speci fic VEGF receptor (such as KDR or FIt-1) have
been knovvn |n the art and described in, for exan‘pl e,

o, 1 o PN NN NN Ir\r\r\r\\ B o o,
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WD 00/ 63380 and 97/08313; and U.S. Pat. No. 6,057, 428,
the disclosure of which are expressly incorporated
woeroeite3ty reference. Specifically, a VEG- varPERUS2401/664950
r
for theqﬁa%hlt)z_gﬂ p%ﬁ&défye]g b rregc%ysait&? 6’% ég‘f; cl{cn{ &gsgrgggﬁ celwa?f %g?gtgﬁ({g%%s function
for VElﬁlftA imothe fegelationtyif thdrnat@mdvth s@amicolh sm“f/wHéH&GS) wde ppgiousy reported. See,

eg., Gg%g?gﬂleg{ azli.'ﬁ(%?’re ¢S Trag POl i SULy gl i tljﬂﬁsaﬁtocnne loop
mechanisimnigagetedni, 9568(2002)- In arblog}ziladgnmsmatl@t ofah ant(bz@mb}ltrahzmg VEGF-A

(G6- 232 Hkgﬁaé‘san tlF:'(e)ltrI] g{n 1% %gﬂlufblr%% %é@%g& ggght %ﬁ%ﬁ @ %J?n}%lsén Qﬁreast to cells
deficieBBfor MEGRg wiftid. d¥itheutbethgiitiadmmes ihsonethh Gadingiesgachtikad autocrine
signali.ﬁl%fnygﬁleelsen?a %%e F@LIE}Q ?at(ﬁ'? ﬁ%%hrsm%g %%éb\é&%’é [}a%?cﬁle functions

rticu ARt can ar
controlieg b@g@mssedi fmamdmérqndmmtangloefrmc 4fsit fuagmhQrongw@3me.g., Gerber, H.P.

& FerrﬂaeN IR BEVEEPS S29ANRd L&%@Et@%ﬁlal?g&és@@%'z B4 81:20-31(2003) in

multlpta@@/lafi@/ GCGE GCC, respectively. Various assays vvere

conducted to exanmi ne the properties and bi ol ogi cal

activities of the 143A/146A/ Q79A/ 1 83A FIt-sel variant.
Example 2eVEGKFR SeROOG) Vaigntsof VEGEF exanpl e, quantitative

bi

rg oﬁg%ﬁ%‘d{%ﬁg@%& X‘lﬁ\ll d]?%[rfaatggaa{’éézeﬁﬂ%m?&an%%ﬁ@e% specific
VEGFa@satyr (swcdata K@R\AE(HR(IS ha@Ppethiewafif tha it pedsdepaibekDRfoapchmple, Li et al.

. Fh - Ma r [ F : :
I o B R e e P L R g g Beatons
WO 0633860 altq197|/0$3th|asd Hss Bat. NGSaldT,42% thecliscopge piwiHel are gxpressly
observed fromthe individual point

mcorpplja{ggh&gmrgggetfﬁg%l SA, the Flt-sel variant's affinity

f BpecHically, a WS Fegganwiith high s¢ldeivity Galthetfl- I deeaptopvas graerated by
combif} Jfro}ﬁ?ma{a@(;n% lfde ﬁr-g{} a?i%gtgd f(Eﬁlabtu{ it—% b?r%@ qﬂtﬁgn%?llp%, Ile 46, GIn

Su S inthe art to

fcient to e one
79 andfyr dle 83 slwvich thal thy eirle chams of theaesesmdfefrrs tutesdl fohtaght bihding to KDR but

unimp FH)Ir £k 1%%1;%"@1%{1 Iafr?’(‘)bﬁ sg Jki %l t/]a?iraﬁtl \@as %Blﬁtl“rlcgéd with alanine
ustrative rposes o ly. ee varl
substltntnxdls i attipenk 45f L 4 GulrnKBeqmﬂ |H© 33,1 naing dligki dlregtnd motagéngsiemethods

dCSCI’lb%E (ng gl%qj Ftdd? Z"iert}légl? ﬁ J}/ﬁl : WSL 1|3|9] g@?%h%%ﬁ{cﬁfg FIt- Q1 variant can also

inthe art fromt or egoi ng
be reprgeeaiterd ibp thicadentifiet, HaAI464/ QR A1 e Thewprespofidingieodapsfenttiesd four alanine
substltﬁtluﬁiF giﬁpos@!)llls 4@%% '7§ dI QN7 G éCG%@C RALER ety
tions cited herein are ereby i ncor por ated
r éfﬁlefrue Asseysi were ¢radyctasiio pxaatine thopropdriicspod blo@egal@ewlm ofhe
”

I43NIE$MdA%%3ﬁ‘Q; l:frgeltl R%ﬂnp% mét ﬁ??dg?)%ﬁl% %G@&%xfagk eﬁtgarlrtyg%mdlng
measurginents VEGRR g0 dufluaing n golal eradiotimnang tﬁgpré@"tbmdlmgambféRIA) In the assay,

native F\’%@k8 %92 T 1?1}%@%%%R%H£EI¥E$E§5 Mg g%gﬁ@, g?sg?dr?rl]tvil?f Fltl-sel was

I se agonli st
found WH@erat rlﬁatstﬁléomld reda@drlﬁlzﬂ -binding affinity ingthio isey. Swmwdlirodtions in Flt-1-

c g T |. S, .
blndlngh@é%gn SA%%%P?(Ffr(gIel lt}fé: él?dl,l{;/{glilaé %iﬁt?ﬁlﬁéfﬂ 1%1% EEL&EA tggﬁl? 'sé tvaél:,la?nn s affinity
for Flt4l wagieescrtiaHy identida] tolthaggiothé lsﬂtlvc prowEGE A, Pl G- or VEGFB.

¥ [ [ E ' [.Si:

Th n%@(flﬁ&ttlplg esuf;egeg rt}(??é%sug {6 eﬂal%@@nf sktllgd ﬁﬁfgé;a{rgt%) p¥a%t1ce the
inventmn di mumdershmrt@t thetehamplesrrall emb@ela@@s d6§Cftbh¢hhfa@ltl erciforausyytive
purpos\%iqéejrg}g Irlﬁgﬁ% e\’a?(é%égﬁﬁ dficg'}ef(glsséf }hg 1r}V%-1?tF)g%;%cﬁgtg;}?{(thgge%hméand described
herein il beggme aareTihie thpst skaltbdaf the prifiem7he {pkpgping deschiption and fall within the

|
scope J)iqflé o o((,rl: gM}inlr% Iﬁin g%’?g(?[%f@telggl ﬁa%aém%lé&g%s Q?fed herein are hereby
mcorp@r@ts@by tafaense mth@omeéﬁﬁ)nﬁll pwpéseat i on in affected
glomeruli. 9. The nethod of claim8 wherein the inmune
conpl ex deposition is I gM deﬁ?osi tion.
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10. The nmethod of claim@8, wherein the conpl enment
activation conprises activation of Clqg, C3 and C4. 11.
wab@7eid of claiml, wherein the renal di seBGEUS2007/064950
CLAIGRNPri ses gl onerul onephritis (renal failure). 12. The
nmet hod of claim 11, wherein the gl onerul onephritis is
determ ned by proteinuria, glonmerular sclerosis, or
Weclagfﬁpertension. 13. The nmethod of claim 12, wherein the
gl onerul onephritis is determ ned by decreased survival
1. A nggftholdiofl treafingre scanlglisgbsectbt Insthodepnipisingase i n gene

. si-an. af i . i i N ' .
iR E ROy AP OHOFR 5ol LA el MR Focll s
whereig |thenge G omedHatingjagenit sonfiigised a [96 gigemstal

gl onerul oscl erosis (FSGS).15. The nethod of claim1,
further conprising adm nistering an effective anount

2. Thohethodsdchi | agentn thefikt edonist ke F¥Eepmdt agibody. i s an
angi ogeni ¢ agent. 16. The nmethod of claim1, further
conprising adm nistering an effective anmount of a

3. Thesmashntbfzgent ., whehear te fltt heonstis o YEGGR Alt] sodectivesagend
FItl agonist. 17. The nethod of claim 15, wherein the
angi ogeni ¢ agent is VEG-. 18. The nethod of claim 2,

4. Thavhehei of ctahe 1 awltcrdyothy Fitsagonispin ¥&IGdalPl@hpi BbiodyB. 19. The
nmet hod of claim 2, wherein the antibody is a chineric,
humani zed or human anti body. 20. The nmethod of claim

5. Thelmethgveafelapm § hehogaibjhe €11 hgvoistin aismblémpicore euisi ofdltd he
renal disease.

6. The method of claim 1, wherein the renal disease is characterized by a decrease in VEGF levels.

7. The method of claim 1, wherein the renal disease is inflammatory kidney disease.

8. The method of claim 7, wherein the inflammatory kidney disease is characterized by alterations in

inflammatory cells, immune complex depositions or complement activation in affected glomeruli.

9. The method of claim 8 wherein the immune complex deposition is IgM deposition.

10. The method of claim 8, wherein the complement activation comprises activation of Clq, C3 and C4.

11. The method of claim 1, wherein the renal disease comprises glomerulonephritis (renal failure).

12. The method of claim 11, wherein the glomerulonephritis is determined by proteinuria, glomerular

sclerosis, or hypertension.
13. The method of claim 12, wherein the glomerulonephritis is determined by decreased survival of
kidney mesangial cells, an increase in gene expression of ECM synthesis or a reduction in matrix

degradation.

14. The method of claim 11, wherein the glomerulonephritis is focal segmental glomerulosclerosis
(FSGS).
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15. The method of claim 1, further comprising administering an effective amount of a second agent,

wherein the second agent is an angiogenic agent.

16. The method of claim 1, further comprising administering an effective amount of a second agent,

wherein the second agent is a second Flt1 agonist.

17. The method of claim 15, wherein the angiogenic agent is VEGF.

18. The method of claim 2, wherein the antibody is a monoclonal antibody.

19. The method of claim 2, wherein the antibody is a chimeric, humanized or human antibody.

20. The method of claim 1, wherein the subject has an infection causing the renal disease.
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