Wound Heal i ng RELATED APPLI CATI ON [ 0001] Thi s
application clains priority to and the benefit of
wonodeads4s at es Provi si onal Application Serial NOT/US2006/023318
60/ 691,909, filed June 17, 2005, and United States
Provi sional Application Serial No. 60/794,008, filed
April 21, 2006, the specifications of which are
i ncorporated herein in their entirety. FIELD OF THE
| NVENTI ON [ 0002] TheWeundiHealingl ates to nethods of
accel erating or inproving wound heal i ng by
adm ni stering vascul ar endothelial growh factor
( VEGF) . BACKGRQJI}&;][JQQ@@ WET@AW@%”Q i's a conpl ex
process, involving an inf annatlon ase,
[0001] gr anulThtsiapplitation ekime priatitiydo apdhﬁtsé)endlttd)f éJmueé§ltmeS Provisional
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Apphca%ﬁryeﬁam@ 4077 gsze fllclYA M A KR0S tRNPedfiOMols bAGhRASire
that are released at the site of injury. Many factors

incorpogated berpplin deieenditetynt erf ere wi th nornal adequat e wound
heal i ng. For exanple, such factors include age,
i nfection, poor nutrition, inmunosuppression,
rredi cations, radi@LPOF THEENEENTION pheral vascul ar

i sease, .system ¢ illness,. snoking, stress, etc.
[0002] | 0004]Th1:a}vegta@r} whies tmpaiheris b aecsleratipg HMPEAE WPBR healing

d 4d Alsbi: did3ARAR B3 Mblok (BREES! appr oxi mately 20
bya Hﬂﬁﬁ#ﬁd%@%eo ein t%é£Un|tedOS§atesy|n 2005,
devel opnent of a diabetic foot ulcer (also referred to
as a wound) is a co ' ion. A chronic ulcer
is defined as a mougg&gﬂggﬁgbt@ﬁ%ot proceed through an
[0003] OF der youdthehlifEis ¥ cofipidxl proERS,avollidg Rh @G Em ARG
and functional 1ntegrity (see e.g., Lazarus et_a

granulapep fipsueifomaationphase ard ¢ Hesye resrodelins Phasen Singer W@fhﬁ&’ék

Cutme@_&%gﬁ@. H%«Iﬂin%'NoE?n lﬁ.?leifln ’346\3%51613??%@ qltheseljegzg?t‘sl% t% :égered

by cytokines and grooiin the(odsriiat aranelbhsatiat the sis sbmijayi Muny factors can

Consensus devel o nt conference abetl c, foo
compliggli, AP IEEFE YU BEVTEA sesite orngyhe oot Orggplso §o, factors
mclude%%@ AHEREN HodKinitriBi6A \i§§mﬁr%sﬁﬂ'}‘)§es@iroh nﬁE&icBﬁfn@ ' ﬁfhaﬁ&@ i diabetes,

he ‘envi ronment, an open refractory wound can
penphea;dtvawa@pime@se aysﬁmqnonllrmssamomrlgyst(qsmcﬂt@d| ng i rrb | 0sS)

and e

[0004] prec ung)%]?g{eg a\%l a&ha@%égu lax%hlcfh 1(30t l 7 ?élrgnﬁlh%tm%%lstegs[e that will

affect apPro&ﬁﬁﬁ@l@SZOVmﬂlﬂord}beﬂpH i@ %he Sﬁﬁed Sta@s in 2Q08, gsvesdpmeit of a
What is the nost effective way to reducei nci dence
diabetigfool isex @lspapferrad fans avamdiiva FoyBRon EpRBEAOn\Eh gHBonIC lcer

is definB38s a ROVind trHhPldesHoP B}orcled t‘ﬁ?o%gh%ﬁ%rée%ﬂl%}l ‘timely repair process to

produce anatomic and functional integrity (see, e.g., Lazarus et al., Definitions and guidelines

for assessment of wounds and evaluation of healing, Arch. Dermatol. 130:489-93 (1994)).

By its nature, the diabetic foot ulcer is a chronic wound (American Diabetes Association,

Consensus development conference on diabetic foot wound care, Diabetes Care, 22(8):1354-

60 (1999)). Because the skin serves as the primary barrier again the environment, an open
refractory wound can be catastrophic; a major disability (including limb loss) and even death
can result. Foot ulceration is the precursor to about 85% of lower extremity amputations in

persons with diabetes. See, e.g., Apelqvist, et al., What is the most effective way to reduce




[0005] It has been reported that there are over
thirty-five mllion cutaneous wounds requiring
wono@rsewsi on annually in the US. See, e.g., Teanaseme/023318
et al., Angiogenesis in Wund Healing JI D Synposi um
Proceedlngs 5(I) 40- 46 (2000). Current wound care
incidentdhedt amius inbeitie doot) EYigbaescd etgB Reb. Riave 16601 Suppl): S75-
$83 (2 %beappm nt| ng effl cacy and to their cost. Thus, there
Q-2 need to enhance and optim ze wound heallng

[0005] t her agi1Rs bE&Y reporRidaBAtSherdAfe HFe@ HBRY-five WaillidnAutaneous wounds
addresses these and ot her needs, as will| be apparent

requiringgier veatipe anwrally frethe 8iS. oweng 2dlTopnesew pleal., Sngigaemesis in Wound

Healm ﬂ%og]mgg? ugzo )gfc’ocge%ngggﬁﬁl 5ie g f h@m@ gl\ﬁ}oﬂgd g%ew&gﬁés have

not beef hé@muece(sﬁugdue tdltlﬁ?diﬁdlsippuirﬁﬁg effﬁh"aeﬁ Smi ® thbm? eost. dhus, there is a
decubi tus ulcer, a venaus ul cer, nornmal , are
need tosphasica@nd oREnFE Aoung healing therapigs %ﬁ@ﬁbﬂeﬁé aifh?q gres¢ny igyention
address PRl GG e, ATBHe Fraf F UEATETRY, Fp Akt bk osure
factor (VEGF) are al so provided. Methods include,
e.g., a nethod of acceé ' wound healing in a
subj ect, where a netho es adm ni stering an

[oooe] ef f eCMéfﬁo@fBM&al@fatﬁ«(E@ﬁ% He@life YOWBEhdsWIS!, ﬁcdééég. g., burn,

administration of the effective anmount of :
surgicahwowends etet Jey chsain(ergaalidbegic glasatpsesseigarces,gngdecabitusgiiedr, a
venous él?c& etftgj’ of %;18’%1}85 J 0! r%gé %)‘10&3‘%& a{m;%()& %% %Joruégﬁgah? 0éﬁong

and redﬁ&?fg tiecuhadurt of @bu@d&rﬁaﬁ efultra mﬂﬁ% a@ﬁhﬁdtrah@n of vageelat er
han 85@6 equal to or greater than 90% equal to o
endotheljob Btontth e (BEGHE) GERALFO 9o MEAR IO ¢80 By aberbot
0,
acceler£ r%)&& O der%tafg{l) %n:‘éaﬁ?lbféeg Iéij fe ﬁmd}@%ﬁﬁm@&ﬁﬂ%ﬂﬁtﬁgt&ﬁg @n
effective aglqunaoE\ABﬁEco amndswhmt ttwohﬁrmnstremcedofttheaﬁfmm amopnt of

S adn1n| er sub t eut.i c t
vEGE i woihealing B S AbRo0 % APl FL P G UHOPRoRO: caual t
or greatoPtHad 70v£ kB RS or SEater ﬁslu@m%t eh0td & %\o eitemthat ¢5%de®al to or
pl acebo, either wth or wi t hout Good und Care

greater &ranaﬁo% Isiaealtto wherepier HiaRiBATs eaval & ayEearbian 9@5@@6@% B or
greater ltlpﬁlan rfg ﬂgérdtécs) So}s f%gtter %fflggfs)ﬁ%éggueall FO, gregglbtﬁ%n? gg@% Yor more, when
compalecb d 4 obntraAAnd/ cmntrobimb]udeet, bonis nbhEméted to, Erg.,@rsabject who is not

. .e I ment, a nmethod of, agcel.erating wound _.healing
admini o At OB &EURARRS ABHHINPEE SHD P AL FROpRARS VEGE. or

a subje&Wfs aeﬁnﬁ{égiédtaﬁomemm rORSER! Br 4 il @@Whehssadxﬁf&ﬁs%ed a
of the effective anmount of VEG- accelerates wound

placebdy eahe;rrvgntfgmesaxﬂeout Coard V6oudban (GOpaped Sl&bjmﬁ rthods a@mmmtered
d.is. t th f
owe 5 S LR 5 BOER M B0 s g URL G A0y JAines.

pressurd EHHALinfti MEEIntrol, in@RE cembeii i theredf. MBtdAE @n®bdiment, a method
acceleratlng wound healing in a hunan subj ect i ncl udes

of accelegaring] weund; heglinginef Husean spbjeshivghidepadpiniptaome ey effgctave amount
of VECﬂi f%b e&/b&ndmggm the administration of the effective amount of VEGF

accelerates wound healing greater than 60% when compared a control and wherein the

wound is present on the subject for about 4 weeks or more before administering the effective
amount of VEGF. In one embodiment, a method of accelerating wound healing in a human
subject includes administering an effective amount of thVEGF165 to a diabetic wound,

where the administration of the effective amount of thVEGF165 accelerates wound healing
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where the adm nistration of the effective anount of
rhVEGF 165 accel erates wound heal i nggreater than 60%
wohess/1eespar ed a control. In certain enbodi nenPET/U&2006/023318
VEGFR agoni st can be used in place of or with VEG- in
t he net hods. [0007] Assessnent of wound healing can be
greater gemnei0fh when cempared pygontid. 34 exttain ¢hodimentsea WEMIR agoait can
The wound area can be

ago]
be use d‘gtpg Fhoﬁg%j%by quanfrlt?‘a:ﬁ{v *%hal ysis, e.g., area

[0007] measu m@@@@:hsntaff viduad Weallig, cal ba defBhined, d.8.06y g% eéductien in
wound, etc. npl et e wound_cl osure can be determ ned
the wousyd argg, gr corgklﬁw W%@lﬂl@uw t HsurouhdArefcsa hsrd e@fﬁ@gseidrbg
quantltﬁtﬁfa%%h%lgg@ g a1P A ?ﬁggfr@rﬂgﬁs 8fe %htg %C an’ ?1; E)ke TaCh Ogs of the
wound ass eGSmpmtm\doﬂmiadlosmge cahdealearalinedrbyoé. gvMskantldsaaal witlgout
can be expressed in Ler ns of % accel g ti onl
drainagg,0p (ESSS88 HON TERERE: BPORERRDRFTALF BB Byl eamingtions of the
wound, rb?@lc'aﬁ‘ 9Nsb Be Ysed tw*:z@%sé’ @B%h&llﬁ% nh@@éleraﬁoxg of w8und healing can be
pl acebo), etc. I'n certain enbodi nents of the
expressed weterion % dveelpkatian dr expressed HRprisofy Bazaed rativas adime to

healin uaI e‘#&? Fl{grges gcrgaé%iﬂeea% erliltah rg)) %&c Slﬂ%glft%i%lofr#gﬁir%gnrts of the

inventi€] lmé Hbghrd 116, (HR) i g&aﬁeﬁfhah Iaaeqm tUU8 ortggeaternarér equal to
greater than or e to 1.95, greater than or

1.8, or gigaigr thap o1 eqg@l to} %é{@@r@tertthghor(ﬁqu@lqtg d187% er gregter than or equal
8
015, 8 BRSO £00, & 0l o8 6 S0 4o
equal td B.0acwograger thatb odequahto, 2.1 bemeeund i s an i schem c vvound.
I n one enbodj nent, the wound area before treatnent i
[0008] 3oyt OB STEOGMER I, W GMAABBGT: PmPrERPATAIGHPE, Igpother

embodi?ﬁén‘f\ﬁﬁ@w%{%)d‘fs ah-iSEhefFe @Gﬁl@%%ﬁ: 3Qrb9d1‘f'rfgﬁt R w@@ﬁd’@?@léefore

about 1.0 c and about 6. . or between about 1.
treatmenpis a@nult Qb oot o5 NI R abcmﬁ 1é) ¢ml rcvmereem‘d@@wmﬁbout he cm” and

about IO, BE el PR T BBl B ARy BT ot

about SKID &ﬁé nIn OfurthBecisbdiigeit, fherwalnauieads hl@t@ifﬁm@d béforereadient with
6 weeks or nore, before adm nistering the VEG.

VEGF PW aét@r tiebrrdeaseaé c {5 0Rs erﬁ‘?féilmﬁ%me.wndﬂweg% padie sudies} for
about 4\9Sek4 3 ﬁ{ ﬁ?l.#t IEQALE BF motd) ‘BE S a‘f &ﬁnitnfs?&hg‘?ﬂé VERIFAYS certain

or prOV| ective wound I ng ot her
aspectsmfblnejinnmﬁqn, t}ieesub}eu] ie ot hdzsamdergeee o ndatiment ovigrd thetreatment
secondar

rein th ndition_ del [
delays PrGHOFIOR INSHeR ORISR, TroRuet iR Enb bR . has a
secondalfyecoﬁeﬁ@ﬁ d@ﬁéfeﬁQH@éécbﬁ’c!bry SortidRed&sys dr desliReffdt@ive wound
nbodi ment , VEGF adm ni stered i's VEGF16 (e.g.,

healmg éa@rfbﬁherrwnbedment\;t&@secpedzgy corditemisviigrtes) ) . I n one
[0009] EMo0diprEnt éhﬁm\éEtG't:he'V@é@%Tdﬂm?Et%fe%q Ki%f?s (e, b mbinant

certain e mnistere

human OEGF (wg | mnnm VEGEJ}W 1h a6é enbodilght, aeCeFEFas aimlnwtkﬁ‘ed
. healin I ogenesi s factor or agent, wo
topicallyedpic alag ngsf is@dnyipisigred ip sempinatien wit Othﬂﬁ gactors

that acé/ell?é%te%nﬁ%eglﬁ{%.g%taﬁgidggnesﬁ flctor & sDeRVothEAMing agent or

procedure, growth factor, etc.). The VEGEF can be formulated in, e.g., a slow-release
formulation, a gel formulation, a bandage or dressing, etc. In certain embodiments, the
subject is a human. In one embodiment, the effective amount of VEGF administered is about
20 n glem® to about 250 pg/em®. In certain embodiments, the effective amount administered

is about 24 pg/cm?, or 24 pg/cm®. In certain embodiments, the effective amount administered
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formul ation, a gel fornulation, a bandage or dressing,
etc. In certain enbodinents, the subject is a human.
wonownesssbodi ment, the effective anount of VEEGET/US2006/023318
adm ni stered is about 20 ng/cmto about 250 ng/cm. In
certain enmbodiments, the effective amount administered
is abouti72 yegbond, 042 prglcoVip) In eqrtadmemppdiments) t.he eEee¢tiyiepmount administered

rremt S he eftfective t
s avou SJBSEERTb P DSt 37 he EnBRRk: RLTRLRIELRRLR o R
adnumseé‘ré@fstzb\@/@iﬂ%rﬂsoap@vaﬂﬁ gh @@4in iembobiowints? iife offptive am@Int
216 ng/cm . In ope enbodi ment,,the effective anpunt
administAReis abiontr st SeB Lo ADone? g/ e, 106 24 ee/%/te AP0 Lgigm Ii certain

embod1$1§rr1t§gb A F&“&Rf%' ﬁ%%f%dﬂé{g ?&g@gﬁ&y ﬂ{@&ﬂl to Bh p:iqg/f:ﬁd or

24 g/c&ﬁ@o T8N TE artatni embotinehpthe Sffectthae aﬁfduatﬁdrmms&mﬂllmtabout

72 nelmd g1 BT o) el G T enB R R Ao, he

effectivg %ﬁm%ﬁﬁtjza?gmﬁ‘lg%%tl’s g‘?ﬂt 2‘%5 Eg;c?ﬁgtb t%laé\ﬁ@@b u%feggéﬁll‘% tfcm? to

250 ug/cm?t ain errbodl ment s, the ef fective anount adrri ni stered

(00101 1 § 5t aR oS FRBS ATl Pt Lk G b8t Silfonaty

a few t1ﬁlfe§ @Q\tek:}{ &. Qnﬁlléﬁst Blicd/EWeck 3R abRastahley tites @RideRN@ dt Yeast four
tinmes a week, e.g., at least twice a week, or at

times a M@als,tortahle@@ fiviertimmesen wiakk Or Wrleast six dises arwagk. (R pgergbodiment,
R L

twelve WoEksabr drﬁﬂ&bm@l@‘& wegldscloqiie @ € alkich chiabe détzrmirekby slan

at | east about twel ve weeks, or until | e und
closure ¢yighoy drainage;or digpSiRgTegREeRRN e (1R PRT W@BO%?%% R%c\gp’&s ure

adnumé%r%@ Rithed rtﬁém@e&{s ¢ SrtdAdn&RYBaLENENt S) . [ n one

odinent, VEG-F Iis admnistered for |ess than 20
[0011] week s Mathodsreé terigaentiontalsodnelsde 2 rotmd of inpronsgsveindihsaling

ina pomlgé}eq%% %«%{gggéﬂ%%lﬁd Zeh aé?mmﬂtgquﬁ%érgénsesn‘gﬁ \lerg&m alflrb‘i{fectlve
amountBFVINGF €PRbLEE &f RA6UBjébt 5f SkipdgulationfWired nhe admﬁmstmuonfof the
VEG- to a wound of a subject of the popul at i

effectivemencanhoiYBEFaesua ingrepiss than 8% (of ereate (isn 1@?/” \9Eé#‘§ or 15%,
or 17% %@6% 'f@%j%?%b@[/gj ?%{J %%é;% U 485E8E 859! &331)‘7}%1/9110%)

59 or 30% or
improveimedSiowonnd 462ngdn tHkSIGputatiob @%ﬂparedm eyontny rpgp@lﬁ@(m Fm‘

vvoundhaI| |nth ulat on d t tr
eXamp]ﬁ(ﬁJ%ﬂnéTtO B?pu H}nlgsj(laﬁiﬂpg tlang p‘grﬁs Isglp?%% 8@11-3 not

adminibtBEh Y88 nenP Wr siSie@t9tyhbiabd d@inistore®sib-the@pitRnsounb 6f VEGF,
are not adnministered treatnment, or subjects who are

or subjedivho stesxdednistebed dnothep sound tram@nt, op subjgugwhe pre administered

ubj. ects. wh
a place§9 ejétﬁglj \21&1? gp Wﬁg a(g ogn%%t g;%&gl QCQS &/5 ment
admini¥kied W OMISAO Uk oF8 @ﬂlb\zﬂ\ﬂm&ﬂt Gﬂx{aﬁwé@%)md héalﬁllgbgs mésaﬂvby

are adm ni stered GAC al one. I n_qgne enbodi e
complatenpunbkEaliognin #roin sRDG M 6§ hedmpgation, the Population includes

subjects with impaired wound healing. In one embodiment, the population is diabetic
patients with chronic wounds, e.g., for about 4 weeks or more before treatment.

[0012] Methods for reducing the recurrence of ulcers are also provided by the
invention. For example, a method comprises administering an effective amount of VEGF to
an ulcer, where the incidence of ulcer formation is reduced with VEGF administration

compared to a control. For example, a control includes, but is not limited to, €.g., a subject
4



conpl ete wound healing. In certain enbodi nents of the
i nvention, the popul ation includes subjects with
wonpwiseds wound heal i ng. I n one enbodi nent, theCcT/US2006/023318
popul ation is diabetic patients with chronic wounds,
e.g., for about 4 weeks or nore before treatnent.
who is npommzplsmd]wmem oxr em}mqﬁ gzhpheac}re@mtqr@d]e@ beragpgicramount

of VEGIﬁé}?ﬁéagjggﬁ%ow d gtn e ng{éﬁn)({]té ve S elj:rt1 t@Jho

administ¥fedha $18ce®b, é»iih@ﬁﬁuth\&h Qﬁtﬁoﬁﬂ@ocbmWodﬂdil Q’EreC(GWCy & a subject who is
formation is reduced with VEGE adm nistration conpared
administeepd5Wénalead-. For exanple, a control includes, but is
not limted to, e.g., a subjectwho is not adm' ni st ered
treatnment, or a subject who is adm nistered
sub- t her apBRIEF PESCRIPTIONEOF, THE HGIRE®ct who is

d
[0013] | o oiEnt URErEE &oERAStE: o PP A 1o A it i dfor

forthetr\é? %E%Et%“ndgr a subject who is admi ni ster ed GNC
F DESCRI PTION OF THE FIGURES [0013] Fig. 1

[00147 il | ui‘lgaz dBis@ates dabp-rdgingneuree of the ediition g8t VEQF in a rabbit
adm ni steri for the treatnent of diabetic
ischemig, g fyRund; gftcléP'S?Z il lustrates dose-response curve

[oo1s] of t hﬂgaﬂ divksiraes QﬁoéshME;[%se Burde bAlNRIatiditio6 b€ i VEGRHN a diabetic
wound nodel at day 14 015] Fig. 3 illustrates a

mouse rgesied ardsyonse curve of the addition of rhVEGF in a

di abeti c nouse ON-ED DESCRI PTI ON
[0016] Definiti onsql[%g’wﬁgsgjore escribing the
[0016] | nvenDeﬁixiitlbﬂs detail, it isto be understood that this
vention i s not Ilmtedto Li.cul ar compositions.or
[0017] b of ORFEE deé%‘%l@%rgle Inpamgion detaiit £ pe BRAds: Eﬁhﬁ‘l{]&‘i‘
1nvent105'ﬁI is ?%ttrl Eﬁﬁ{cﬁla&) @mebﬁﬁoﬁsﬂﬁ &b FicAQlaems Usigidh Baf, et n

ose of describing particul ar
course, emyom usmam ® hwn:lnylersmd that theoterminptogs aded kerpia is foritlhg pgpose of

deSCrlblflﬁ Balillcﬁléﬁergﬁ Dy ﬁ@ k}c ! C& Es' n.ooq nﬁgndde%i b@ﬁ%gtﬂﬁgg %s%is@d ﬂiIB(hls

specifich@SLARIhS apfith@sbclhing, ﬂ@%ﬁ@mﬂar(fbﬁ:ﬁ 'lay, "dhCamat ‘EBe" 1nclude plural
ot herwi se. Thus, for exanple, reference to_ "

referentﬁﬁlﬂé%ﬁ}heCOI&E)ché‘ﬁlall.‘/ld}Ct?fﬁ%P Btise, T MIPRETERIIE: GFRREE b
molecu]VEEﬁnc%%ﬁp lélcgﬁl 1rﬁﬂgn b ?wcl) blkﬁ)ore[ 2604 ﬁloleﬁl%st ﬁ{drﬂle like.

SO re erre to as as used herein
refers to vascular endothellal cell growth factor

pr ot e] eferr dto
R R W R IRE R T
vasculae&id%tﬂéﬁap&nvg%&m faEtop pratiie Thatersehbmah GG @BbeEferred to as
and related 121-, 145-, 183- 189-, and 206-, (and
human YERE+A) aodised dng])elrawqu@ tca@,ed65 amino acid human vascular endothelial cell
growth factor, and related 121-, 145-, 183- 189-, and 206-, (and other isoforms) amino acid
vascular endothelial cell growth factors, as described by Leung et al., Science 246:1306
(1989), and Houck et al., Mol. Endocrin. 5:1806 (1991) together with the naturally occurring
allelic and processed forms of those growth factors.
[0019] A “native sequence” polypeptide comprises a polypeptide having the same
amino acid sequence as a polypeptide derived from nature. Thus, a native sequence
polypeptide can have the amino acid sequence of naturally occurring polypeptide from any

mammal. Such native sequence polypeptide can be isolated from nature or can be produced

by recombinant or synthetic means. The term "native sequence” polypeptide specifically
5



vascul ar endothelial cell growmh factors, as described

by Leung et al., Science 246:1306 (1989), and Houck et
wal006/18%468 Endoc n. 5:1806 (1991) together w t RCThS2006/023318

naturally occurring allelic and processed forns of

those growth factors. [0019] A "native sequence"

encompysetsyperailylecaroning irsmwated op@wpte@mrm@ cﬂi e m@yndﬁ@d@ i, an

cxre i eSS 05 SRR e ey g

forms) ah8 %a@?ﬁl@%c@ﬁﬂrﬂlg%ﬂ@h’@ﬁﬁﬁm&foﬂ spkf zﬂ)éplﬁdQC cur f ing
pol ypepti de from any native sequence
[0020] pol y p%pDIYQePttﬁ&n va@am meam%@bmlqgmaﬂataew@ RelyRegHdgBaving at
ced b
least abcglr‘i gﬁ }fvaémggémg po f}ﬁtét AL e&ltsegg%:rhﬁmc a@gi} g%g%§e ggl{s?g]s
polypepﬁ@ell B ﬂatgm(%m{(iétébﬂ rRhch vaiigas milh{del B)eh'gsmhed pobypeptidds wieecin
pol ypeptide (e.g., an_extracellul ar domajn
one or mgye AMHI] AEIGESIGHES §g 208G ahdeletsd. Al tredYy gand/%{@ ggﬁﬂzr?q%\?é Re
| L&l
olypepggér dairg?xaf‘lg{, gﬁ/ eﬁgq’wﬁ%tg%% ?1! C#:%(st FG&H 80‘7029%1%5 f/lgil(ei pste?ueélce identity,
or at Ieast\mbuwﬁ% anmmmuhsdqmeﬂl@gdﬂnity,wrat:leastabplul Wffept indee amino acid
| east, about 80% a aci.d nce
scquencha e B 1o e SRR SRl I B0de 06 SRe B RO AGROds or

Varlantsfa'E@@éTﬁﬁH ab BRI&Q es iPWRRNIMAE hdHoSacidWelqhiéiRe, §198oskREbANG ®ther
| ypepti des wherein one or nore am no acid residues

po
feature efrnatizel ¥&WT kas heen arodifiedaovalhetiner rovgpvlenty: er ni nus of
[0021] the pfl%%[p Hgt‘ O d' paf Iulaé/d he%e%%fe?sqé avwah%ntha@\ﬁ%scﬂbed above

| east O acl sequence

and/or anESASGF alkadk 1n91@8’es&5ﬁerw nédrt drseatd amtitidas nhy native YEGF
| east. about 95% or nore am no acid se nce i den élty

sequencgj Optiopalyn Hie Qe o5 &fiie ﬁ@@%‘c}ﬂ%@&twa@
subst1tu{15‘1$(§)e EGraR iﬁﬁ tH redBol 88U B 1BE ﬁwgﬁfdnrk%g b@%repared by a

ecules I n e am no aclid sequence,
variety ofl methegd weil bmownnm tthb lagr Angiab acid sofuenat vareanREFVIBGE can be

en nodifie no l.ent |
prepare By et e oY DRGSO FBRGIo T Bre e 7T Brife
from, ind&rtidBSHEd HeshbaRaNEnsITHidued WiiatThe Whtifd adid @éqiﬂﬁée 6fMEEGF,
or nore amno acid nutations in the native VEGE

¢.g., a hymguemero adishseqyargel qpcodaddbydhe nugleisgel shavadn 4654671
5,194 5@%‘ o?%%ﬂ?%tdrﬁer egz%%fn%rﬂaﬁgn Af H&eﬁ&? Shdekeitn Q8 siv)ostnggﬁ: ) Bbe

use e’invention can
made toQtrﬁﬂ@ﬁthﬁe Biylalacousthice hyving thmiebme:ﬂsaomity &k oWEGEnctikigy, e.g.,

art. Am.no acid_sequence variants of .V n
aceclerqyng e PRyt HHe OHGUSTS oV R oA 8 RN AV b g e
variant b6t ri{)qglacg Be LYAMRE Sut Stekalih@Nemb raﬁﬂ?rdf&%ﬁ&%ﬂ%t biRh©

or substitutions of residues with he am no acid

complemen]luamcgloaé tIMEGHLd pragluce sechodaay Hﬁﬂhéﬁ’a@ﬂl‘:ﬁ JaylinfteA. VEGF

var1ants5caf deaggégledgsr gﬁ;%&cgigﬁcelﬂa yl%g% P]ro ?e’é a%gaéfl e]gor example
a cell pﬂdﬁ%&aﬁdmsa}aﬂdluay@ﬁ&tewﬁg e dxesnt BE meaﬁcﬂoﬁfeptdd&ctain of the
final construct having the deS| red activity

cell relame;m acuhtygategl coll o a reduced epiad Colhciitsn bV iHe 41 |11?1§1V°'erﬁé increase
in cell pro 1t%rat1%n In Eaﬁéulmnl, !:anbt?e &E?&?ed 15]51 5&1?1&%6%%@% BEcdiR®efore and

after exposure to a molecule of interest. The extent of proliferation can be quantified via
microscopic examination of the degree of confluence. Cell proliferation can also be
quantified using the thymidine incorporation assay.

[0022] The VEGF variants optionally are prepared by site-directed mutagenesis of

nucleotides in the DNA encoding the native VEGF or phage display techniques, thereby
6



vari ant nust not place the sequence out of reading
frame and preferably will not create conplenentary
woegicanasies hat coul d produce secondary nRNA st r BCTAIS2006/023318

EP 75, 444A. VEGF variants can be assessed for VEGF

activity, e.g., by a cell proliferation assay. For
producingJaNpl encoding éid vapiaol, afdthardafinr expsesying it DN@sin recombinant cell
i ncreasing the extent of growh and/or reproduction of
the cell relative to an untreated cell or a reduced
[0023] treatywdilé tlelsitiréMi8irodding 4 Hni@b abid seqiwdce Mridtidanease

in cell proliferation in cell culture _can be detected
predeterpynesiothetonytgtiorneer se rprsk ngs be pegdeterpitedr EonpreuzHe.dp optimize the

ure 1o a |
pertorn SRk TG, Bhe BT By SR e
target cc@éﬁm fb’gﬁcbrpéfhd(lhe thaeded VEGOfarkanfsereenatior Ged dptlmal
proliferation can al so be quantified usin
combmqtmmf desiediagid vty oFeshnigHeHOE r{gcmg Wfél%v@@ns at
| [
e
site-spedifit Hm@g\a’ﬁéﬁs dfrepraiiye ofi tbp Va1 wolantsglgegibed herein can be
er ebypr. o uc DNA encodj.n he .var.i ant nd, .. ..

achieved REp B IUTP y 5P INGIoh VERa: R 11CHBRLHAPHERT Hiplijation WO
00/633gul ture. [0023] Wiile the site for introducing an

am no acid sequence variation is predetermned, the
[0024] nut at Afier sueh a@lpnn deeplerind, B rpmt@@émtmnﬁéaon Py be removed and

r [

placed i Hé'l a]é %@ﬂp%?t? é/e Lion gfﬁt& gg(glﬁfelgﬁ nggll d‘{?g{ne @tot?tof the
type that Hﬁy bakegployed d@ﬂr@l‘sfdi@gh@ﬂoﬁﬁfbp@h@rmdh@s sed VEGF

ariants screened for the optinal co nati on of
[0025] dosi r ABNERAGY peapenceciciftions é%ner%w TRRRS @ms%a%ft% 30 g dues,

optionally'{ & | ORRidaks \%@ﬁ?ﬁ&ﬁﬁ%@e& 18dst 10%211'3%\5&1{‘@10%5 known

sequence are suc or ‘exanpl e,
[0026] si t e- Apio ddid seqmbn@enmtlms 1ﬁ>¢1371maramoo ANdJer qateoxykE(gEminal

I ants descr,ibe | necan achi
fustons G RPE FEU BB RIER OLEOTROLY e DH b e R BB sy
mtraseqﬁé’r@ehﬁs%hi&@ @Y 1338 fple 187 heididstdues. Uﬁiﬂraﬁeqmbﬁmﬁmatwns
sel ected, the nutated protein region may be re

Q.e. msampnp waenithie matye YBpHsATence) ma fanec g@?erﬂbbﬁr%mggout Lo 10
1631due{3 Rgttl a‘il}k/rqrb 59 Sln(ﬁ%cﬁmgﬁ "11@0 XA ee?( #Ht M%CtElgl?m%Llﬂel?@oﬁ ¥BRides a

be “é rans i on
fusion o @RIgMAT $eﬂt1&1chp®hethéﬂ&2&5§)lognmm heoiodogmg trethe dostaledt fodhe N-

general ly range from about_ 1 30 residues,
temunuéiﬁ fagHuatp %%SCP@tlﬁ%?rPgbﬁeaﬂBEma‘bt&oisﬁn ally 1 to 5 or

[0027] | €8S, ARBRiChYIPVIEGE VYrid 8 acQRbdeqH YMSch Jt@&%ﬁ&naﬁmuﬁ@ adigirékidue
sequence I nsertions include am no- and

in the na:ta\reb‘éE@F hagbednramoed anshesdidferdnt pasidya enaeétsd thuiés place. Such

B3 LSO BT L4 e
also corfPlifQunGheal aHhEIHE8s ad dbkErdsadieante | nsert ions (i.e.,

insertions within the native VEG- sequence) nay nge
[0028] gener Alnigo peidsinal baigronped ageprding to similarities in the properues of their

side chains  (in A. L. Lehninger, in Biochemistry, second ed., pp. 73-75, Worth Publishers,
New York (1975)):

(1) non-polar: Ala (A), Val (V), Leu (L), le (I), Pro (P), Phe (F), Trp (W), Met (M)

(2) uncharged polar: Gly (G), Ser (S), Thr (T), Cys (C), Tyr (Y), Asn (N), Gln (Q)

(3) acidic: Asp (D), Glu (E)

(4) basic: Lys (K), Arg (R), His(H)

culture.



resi dues, optionally 1 to 5, or optionally 1 to 3. An
exanple of a termnal insertion includes a fusion of a

weoeigwaBssgquence, whet her het erol ogous or honoPOgMS2006/023318

the host cell, to the Nterminus to facilitate the
secretion fromreconbi nant hosts. [0027] Additional
[0029] VEGF Altarhatively, apterallysseutring wsidites ataylbs
i.due t he native VEGF has been renpved and a
Oncomlﬂ?‘f?lg?g npﬁ@egffé inserted in its place. Such

Eﬂﬁdrbﬁhﬂlﬁc@ﬂ*&)rmwmefaﬁﬁa iVl aeeoneance with those
own in Table 1. VEGF variants can al so conpri se

@nnentiat bydraphile Gys ger 381, ds8cPlbed herein. [0028]
(IAﬂ'u % iRy be grouped according to simlarities
PhE %? pertles of their side chains (in A L.
Upbamiagus, LyspARj;ocheri stry, second ed., pp. 73-75,
Worth Publishers, New York 1975}3{J (1) non-pol ar: Al a
(Gyesidyss thainflugrds chpip orjep@tion:)GlypP®: (p) | Phe (F), Trp
L. f ) T42Pphencharged polar: Ay (G, Ser (9),
(%“(’%% ATV (%, hen (. Gin 1 (8)
acidic: Asp (D, Qu (E) (4) basic: Lys (K, Arg (R,

FalleH) [ 0029] Alternatively, naturally occurring
resi dues nay be divided into groups based on common

Orighialie- chai nj properti eExelﬁiL])argnydr ophobi T Nor | Breferred
Met, Ala, Val, Leu He; (2) neutral h_ dr op l.i %
Residq | Thr, psn, Substithtions c:  Asp, bsg‘é‘éti‘

iy?, ) esidues that initl J%pe chairn
Ala(ﬂl)i ent atiorw&i& Béo (6) aromatic: Trp., Tyr. Phe,

Arg (Rgbl e 1] 0043Q]ys 'Nat Alslal l'y occurring am hgs aci d

resi dues"” _am no acid-resi-dues—ehcodedbyv—the-

jyideghmte giolps based

Asn @énet i ¢ coq@lnrﬂ&? ; pep.daFedized from t hé G oup

mSTsti g dnrne (A argrm ne&rar,
Asp par agi ne g&sn) aspartic acid (Asp)j cysteine (Cys):

Cys gjl)ut am ne @eﬂ)AlagI utam c acid (Qu); |geycine (Ay);

stidine. QJ' Lsol ) | augine /Ic\u\

Gln GQ)& ne (Lyq)Asnr@l‘hl onine (Met); phenyl ASAni ne (Phe)

U‘IIIIUTI’I 1|rreibel)— threom ( nr7
Glu ({Er)yptophan Ellspﬁ tyrosine (Tyr); and \‘f“a ine (val). A

Gly (®on- nat ur aldiy occurring amino acid regilsue” refers to
a residue_ lother than those naturallyloccurring—amne

His &Bi d resi die'sn Ghsddsadidve, which is qkﬁré to

He(%uvaktuuﬁrfuuuvgu@%ta am no—acid relr'aeﬁueS(S) Th a

ol ypepti de € har i anpl es of nonnat ( l'y occurring
am no aci d |rPasj Mogsucidecl ude, e. g., norl euci ne,

ornithine lnorvaline

Leu (L) Norleucine; Ile; Val; Ile
Met; Ala; Phe

Lys (K) Arg; Gln; Asn Arg
Met (M) Leu; Phe; Ile Leu
Phe (F) Trp; Leu; Val; Tle; Ala; Tyr Tyr
Pro (P) Ala Ala
Ser (S) Thr Thr
Thr (T) Val; Ser Ser
Trp (W) Tyr; Phe Tyr

Tyr (Y) Trp; Phe; Thr; Ser Phe




honoseri ne and ot her am no aci d residue anal ogues such
as those described in Ellman et al. Meth. Enzym
waQMecAR46836 (1991) & US Patent application PCT/US2006/023318

publ i cations 20030108885 and 20030082575. Briefly,

t hese procedures involve activating a suppressor tRNA
Val(M\j th a nonﬂ&tdmalN&td&burrlng ani no adiel resi due

fol | owed by BQ vitro or in vivo transicription and

transl ati op® AP See, e.g., U9 Patent

apprication publlcatlons 200307108885 and 20030082575;

Noren et al. Science 244:182 (1989) and, Ell mn et
[0030] al ., “daprally pe0Sig Arap aeidtresioesa fimoma tidegiggprencoded

oo s Al el SR ST
(Arg); adpABidC@sn)MabphrlidReid (A S, @%te‘iind €Sjis¥ phRahhedGEO)| glatapdc acid

sequence, af ter al igning the sequences and_intraoducin

g
(Glu); glyaips (Glx); hﬂ@f@@ge gilip); 1scdeusiste (Bok lwenerfﬁ&%{bmr}?&a@n pethionine
o EGRAIRG FOEP e 308, e SS05LARCARS A cprapen
tyrosinei(Ug)1 drdywalifé (‘gmrent“nﬁmmammlgmerrmfg aflehe et mesntgie” refe1s toa

percent ami no acid sequence |dent%%¥ ? Qe ach| b
residue, pﬂlevﬁranéla@em%al YRECURIE ARPH AH A FeRdusR ISt ho‘feh@/ 15 able

2 t -
o corafly TR I QUL 3 R Stompc o

naturallVegakiignarhibbAsTABYidesfitdade . gThmleucsm,ldrmdnmm nptyeling.t

can det rn1ne ropri at e, par ame f or. neas
romose o e e AR S e S TER A kRt o
Meth. EFBX¥]. 78b:361 395 (B3 ) @vES Patedt hppilcatiengiitlicadonks! h:eosmossss and

sequences being conpared. For purposes herei
200300&%7@/ Briefly, thederpsocsdies dplieancdl vl $Utppr%9de¥AaWéh anon-

naturall% oct:e%lrrrl] & dar%lsﬁoda%rc’dclreélgl%jfo%mﬁ'b 3&? gﬁ\tog& lffh A oicﬁiﬁgﬁk%ﬁn and

n-conputer program
translati®g Qﬂ ﬂieqH\I Ao ISP el 6,008 Parpuippiiciogpubiicatas:s 200HH0888 and

2003008 o L%%ﬁwqaeé%?teléﬂf a5 il b et 20550,

Wﬂefe" A QLR cHRIRE idé "fﬁe&yﬁigﬁt d as th t
00311 M1 e RS S 008 by et L 1 e porcnse

of armna‘aadlrmdh@s foux @ngﬂl@cn mquemm‘, 'thatrage idesaeal Wltgg%e mpERdEckkissidues

ina selel%él sg&ueglc%ﬁftﬁr gl % ée useg esraﬁrrrl]dgrgg lﬁél?lé’l%%ysé) 'Hgﬁécgﬁalf}p fo
achleveltiM MaMn erbilt sEQRYENEen 9P hB Qﬁn@(&frﬁl@ahﬁ censaratiset

y the ALI 2 program and do not vary %égﬁ¥q
subsntupgmwgz@gt dféhesequenchadepifmAtenmeptics @&}{P@ﬁeeof g pireent
amino aéldgéeﬁl%hc@ A aﬁcglh%esagﬂllég&i:@ \?:V\JAEJIQ% W‘ﬁ@/é {Rat 2L wAAR ME tskﬂ*l in the

sequence can alternatively
mi1brh@mﬂ&5asﬂgpashdygvmbbkanmqm&meoﬂwa@qudnmeBmASWaBLH§§~

aviony LI ortiRe disar VA ART Sinnind b B GG aCE i s
deterrmvﬁ h@%@ﬁg ﬁ%nfe{%lré fw%eaé&glgtdl&ﬁﬁleh@ ﬁlc'ilfcﬁﬁgé él%lgﬁﬁfhms needed

S t e nunber of am no aci d residues scored as
to achievel erriximall aligame e ebihetfhid-lenstiuefibe sedueacasdaingsoopaeech F

purpose\%lggé\nl-, %xo%wgv%rﬂgt arhing %cfadrgec?ue%lce %H]eanr va%esA a&qaiﬁed ancﬂascribed
below by using the sequence comparison computer program ALIGN-2. The ALIGN-2

sequence comparison computer program was authored by Genentech, Inc. has been filed with
user documentation in the U.S. Copyright Office, Washington D.C., 20559, where it is
registered under U.S. Copyright Registration No. TXU510087, and is publicly available



total nunber of amino acid residues in B. It will be

appreci ated that where the length of amno acid
weemsansws A i s not equal to the | ength of am neCcawiSen06/023318

sequence B, the % am no acid sequence identity of Ato

B wll not egual the % am no acid sequence identity of
throughgGenrenpech] lno3 §putrHan FeaneiscotCrifpmise pther ALKGN-Q\rogrm shguld be
. er el fers.: I GH
compin§F7y 024 DRTELHERDE R, bkt SERUL AR U1 0B
sequen@\EiRipgackoBparaBbless, ar@set W lthe A IGHF1 propani hiel @ohotwaiych
retain the ability to bind VEG-. [0034] The term ) )
[0032]  VEGFRobpisRPSSE heser dissToragipo AgH Se4HCBCT IgRLLY 4 a ghenpgtigo acid
. r.. . . 3
e VSR RERY g RO Bl S AP cl B e
phrasedaagangis¢samninoacBEEHRncYAGRaneasioa ndmprisestai deddine aarib acid
active fragnents. .VEGF is a VEGER agoni . bu er.ei
sequenge idpality i 31, OF §EaRSCR SR ATIPRATH § 2hes Bis leufaf B Rolows:
160tiheYBERRcaBLE pedy” is an antibody that binds to
VEGFR with sufficient affinity and specificity. In one
where % rigodhd intreaber; oft dyaine acid +84EGHER seqyoth asidentidal matp}nefogy thesequence

. i nventio e ysed as a_therapeuti.c ng i .
stignmor) SR HE MaTRRE T HRE et s DR BRRAL A o ety e
total nug@er BEadERtcRSresidhidrah B €l Wilt bagghtceihied e ahefghyuagthsof

~ [0035] The term "antibody" is used in the broadest . .
amino acighsesugnig A 1l geurl fpHsdensiiapt aninereil sequanca 8, the %gmino acid
| . | g . .
sanen A A0 DAL QR 2 LRGSRl o o .
[0033] mul t | Sihecdrfn 'EVIEGF rdvoplioe’sor("&/ EGER 'bassped hétem refers to a cellular

ant i pes), apd antibody fra nts so lo a e
receptop B Fy G, - B G el B O Sl S saay e . a
well asvafhfi@HReo? WhehYeish the iRy RS Bia8 VEGE. mul ti val ent

anti body" is used to denote an anti body conprisin

) g
(00341t hr ee The terpy EVEGFR geonibi’ nefiersgo gimasculaihat ean actiyae e {EGF
ntiho 1S ical ine 0]
e LR SR, VTSR TS B G0 e,
ligand ﬁmisvsaoi&evﬂem?\evm}ﬂ erilah@PalﬁfHoHiE@ dyd ?cftﬁﬁﬂdgni'eﬂfst VBEGHRis a
ragnents" conprise only a portign of an intac .
VEGFR, agompgahut hgtsapit ds sepasafedy B%}'P‘E @H%W%eé?ﬁdi tged DB it %‘bﬂﬂg}’ﬁé}FR
i i IR LAY OB, LA FEER I, LREROILY e
embodimnothasse¥EGFR fponpt estéhody oé theninvénsionicas bedsed gsia)therppeutic

oen PR SRR RSt o R SRR
therapefific agglgilpﬁféatﬁg%dhg@ dues at the C-termnus of the CH

domarn; (iii) the Fd fragment having VH and CH
[0035] domai rde tgrimy Jantibedy-ds usedap herRrowdeyi segseanddpegiudsy monoclonal

. . r C . .dye . .
oo TR A 0 e P g G A R s
multivdientiangbddies, Multispecikitiantivarliesse.of, bispsctifighatilsudiespfandantibody

anti body; (vi) the dAb fragnent (Ward et al., Nature
fragments po lepgasshiey ¢hagothe dgpiredPilosraevViY: a VH domai n;

[0036] (Vii) Unless indicated otherwise, the expression “multivalent antibody” is used to

denote an antibody comprising three or more antigen binding sites. The multivalent antibody
is typically engineered to have the three or more antigen binding sites and is generally not a
native sequence IgM or IgA antibody.

[0037] "Antibody fragments” comprise only a portion of an intact antibody, generally

including an antigen binding site of the intact antibody and thus retaining the ability to bind
10



isolated CDR regions; (viii) F(ab')2 fragnents, a
bi val ent fragnent including two Fab' fragnents |inked
woypow/1déssll phi de bridge at the hinge region; (P&Y/US2006/023318
singl e chain anti body nol ecul es (e.g. single chain Fv;
scFv) (Bird et al., Science 242:423-426 (1988); and
antigen. I—E,vsmmieSeqf aanbodypﬁnmme(rmwoma@scrby ggggetenbgdinition igplude: (i)

the Fab 139' ab 3'1 %Lv:glﬁ gﬁgi dom%@%(ﬂgth%ﬁggfggglﬁémrdvﬁmﬂ% a

Fab fraghﬂaahﬁamgamb danhoellgeide mﬁcmeé muhe lCntetrhﬁmuS afithe CH1 domain;
ypeptide chain (see, 097; WD

93/
(iii) the Eti Sagmanidamng Vi gad CEL @mamwwé thep@é [ragimenphaviy lVH@R,d
CH1 dm%ging %é(f’ or?eﬂ'éﬁmggeg Sét)#ne régﬂg)es at:%l@%aferfﬁﬂ{ds REHSEE 1 domain; (v)
a pair of tandem segment S

npri sing
the Fv ﬁ(ag/iﬂeﬁli-llaviﬂg-tﬁ‘é-ﬁvl anldi vH dotnagstdﬁ arsingld frncoiyl anbndy(yi) the dAb

fragment (Wag ¥ e b 2 oo BIOSSD Wibe b Carsr R  BRgyin g
1solated15%€r 0}&%5%\011)6@(% ISk §R§ ayalént %Hﬁﬁ%cluhgl%:i&b Fhbe

“monocl onal anti as used herein reféers to an
fragmenmmﬁaddby aamuipmé@bmmt ahqciupgﬁ r@gmn (in¥ singlbshainan@hady

ot SRESRSRLS I S0 e By 2R oy g oon

et al., PRAS ?USA f 8¥: smssiml (@98B); Uk tdidbodest kvithngortdtigén BinGing biads,
may be present in mnor anmounts. Nonoc|onal antibodies

compnsargea heiayhi chais yadatle dompiai (VD) eprisstesdo adighhelhain vaiiahly dpmain

e I
v in SR L8R R BPLIRL e HOPUOERST MORB YRR e
al., Pro@MNdrbadi® ScdiUsac 9@64@@64485¢19§B)‘)f(m)é?hmweinabodmﬁ’mompnsmg a

pai of gk O e QAT By B iR SDH VUt P bisoiopRapentary ligh

chain p(ﬂg;gé ke, foxﬂpé‘g&k 8N &tigeh BindRs 1% oﬁ@ (Zpatldt UEPréfin Eng.
l?l ring production of the antibody by any particul ar

8(10): 10t W68 (158n); addip Petent Ne ZoHo®1Wnal anti bodi es to be

used accqrdance Q
o0y o B B RRRGu ek R P PSR 4 b oine
from a RipuBbkion oNaibifa@ i ZIDPhSscndSkntibodicsTay., e Mﬂd'ﬂiulayantlbodles
reconbi nant DNA net hods (see, U. S, Patent

comprisingthe ngu;l)itmnm:é 1“‘%9@@‘6‘??& [fordms$1g]5d}ag§allwum%ngtéuons that
may be ltnﬁa(g%:]rﬁﬁl? gufng aéérkt JtoB{ed %feetﬁgh‘@"\g&:lﬁ@ ®eing directed

ni-ques scrl son et al
against 3 5iaghk2ige8 Flilﬂﬁ:iljnow; 1ri\thunkrasted> palyclondl, anlkledprmparatlons that

WHT ORI T
monocl@ﬁ‘cjc'l 'aﬁ@l%«ﬁﬁs Bt £dhiRt BSinklcQRtediddde of) RV tige] /Ilhé modifier

'ight chadin is identical with or honvol ogous to
"monoctaal'ss poﬁdubq@osséqwé 38 EIUITN A PUsioN OF ﬂt?eqnﬂbe@b/ bY & particular

parti cuI eC| e o r
st L BEE0h SRl sROLERS A8, L0, PR Bty o prsen
inventi¢ih@hb6& matllé by d%lﬁybﬁlabmwmdﬂhdﬂflﬂﬁuﬂmb@@m@ Kohler et al., Nature
correspondi ng sequences i.n anti bodi es derive

256:49 518 Al o )98 OF &32dg Roméqq%m% DINA aedais (segné- gbﬁo%t fegs o
4,816,5§{Z} fl;f%cm%%lﬁﬁél h!)%ll ) t %Eeagél rﬁg%ted o Iﬁ%g;' R08b&Plibraries
using tiRatdhanidues Géicﬁbecht @latkshio et ﬂ,,&mW%GﬁS?. (ﬁlﬁifﬁ?_&dﬂ%@ onMarks et al.,
J. Mol. Biol. 222:581-597 (1991), for example.

[0039] The monoclonal antibodies herein specifically include "chimeric" antibodies
in which a portion of the heavy and/or light chain is identical with or homologous to

corresponding sequences in antibodies derived from a particular species or belonging to a
11



et al, Proc. Natl. Acad. ScL USA 81: 6851-6855 (1984)).
[ 0040] "Humani zed" forns of non-human (e.g., nurine)
wanvichioglices are chineric anti bodi es that cont aPQT/US2006/023318
m ni mal sequence derived from non-human
i mmunogl obulin. For the nost part, humanized
partlculmlbo@{ dessar subnlaranvhilgilia @gnmbdﬁnqﬁ he(ghaii(piie fientical with or

romolof 2 obat bSO ARG Rt P B o,
belongifg RY4SHEARMEHIIS cTLYbOsubOlasH a@%}l lal ffagmsme C)f a&h(ﬂﬁmles SO
anti body) such as nouse, rat,

r ab
long as fhey wukibitigdested hiologienl petayiBly fPa&qntt VO éﬁﬁﬁ éﬁ? ymd Aierrison
et al, PRRDRGH Aead) SisOSR sunsbpagss ( dygevor k1 egi on (FRY
resi dues of uman |nnun n are replaced by
[0040] C or r egpanshirg" IﬂmmMrmn—hua&mc{eLgs mufine) heibodies are chimeric
umani zed ant| badi es nma ri se rﬁ3|dues t ha

antibodiqs o BeAn FHOLRG S?@{ﬁ“ﬁ? tved HHanE ey AR FpHEoRlgy. For the
most pa?tg%ﬁrgﬁlxgi’ed BodiedRd hﬁlﬁt1h19ﬁ§10§1r0§ulﬁﬁ?sd@ect1ﬁeﬁt%hﬁ@dy) in which

I ne antibody performance. general ,” the humani zed
residuesafiomladgpemiatihble oogion sfthe m@mxamareatepgpced by :ﬁmc’@ms fremst

e G R0 RASE b S SRR L b o

nonhunfa@PHASRORE ik Othb BS R dWpe Afi DR B, bAdTtHAGR DLl sofhedfdances,
all” or substantlalli;all of the FRs are those of a
o]

framewpikngaion il hisgidopuef the berer iremundgiebHinrnrepiaseaRy | body
comesp ST it bk BBl £ RS Sy

residuethAtra ot foomid ogihe bedipiant alﬁtlbodymrtlh elic dietoa ahmbodse ghdenes
et al Nat ure 321:522-5 5 1986 R echmann . e ﬁ'- }
modlflcﬂg?ru;raée g@ée @nglrt oy e 1&@ glgt) & ral,d[a umanized

ant1bod2rv~r1H% ggﬁb@éubst%néﬁﬁ/ A& & ie%gt?ane L0 Bicatly ) rV@fiable domains,

I's one which pOSSGSSGS an"am no acid
in whick @H@e shstantiplghalt of meélwpmsnabée toeps carfespondaintthesgdyf a non-

N L T R

immunéb186d1RSegudhes.eThe huihszaentibbdy opticialla will ABO campnbmyeast a
specifically excludes a hunmani zed antlbody conpri sing

portion 96 An HofiRcE AR GetonpRrdr g (BS) taially (Riteha BAPABodi es
1mmun(§§1{)]blﬁ1%n o g&e rrg dg&an@ Qed/ A e?é’lﬁalt R @9@%5% BOY 9sB);t he

uman ant | y I's sel ected
Riechmfannm a., plaage 3828234329 (W%D,@nﬂmatstq;t(ége @p. Stracty Biol. 2:593-596
expresses human anti bodi es (Vaughan et al. Nature
(1992).j ot echnol ogy 14: 309-314 (1996): Sheets et al. PNAS

[0041] ( USA) A¥ubika anfl (14 §88Which 'ﬂ@%%b@ﬁ)mﬁ{tﬂacw %qﬁéncelvhlch
. Biol, 227:38I (1991); Marks et al. . Bi ol ,

correspﬁmis t5 @at @ﬁ.@@ar)t)bodm@mmcqhby bbuines apd(pr haSsh@eb enadaa@ng)yny of
the tectipRie 20 ShiS MR bR OB 1ol d Rl in! R defiAARASRh fruman

e en

antlbodly@Mﬁ@l@@xbluﬂegﬁﬂlﬁﬁaﬂlﬂé@ﬂBemy p@ﬁpmaﬂlg yon)human antigen-binding
npl et el yi nacti vated. Upon, chal |l enge, human anti hody
remdueg)rlvggg@t m}?/bodgs edskg nguc%sg‘g V@p@g%qeghmques known in the art. In

one embodiment, the human antibody is selected from a phage library, where that phage
library expresses human antibodies (Vaughan et al. Nature Biotechnology 14:309-314
(1996): Sheets et al. PNAS (USA) 95:6157-6162 (1998)); Hoogenboom and Winter, J. Mol.
Biol., 227:381 (1991); Marks et al., J. Mol. Biol., 222:581 (1991)). Human antibodies can
also be made by introducing human immunoglobulin loci into transgenic animals, e.g., mice

in which the endogenous immunoglobulin genes have been partially or completely
12



resenbl es that seen in humans in all respects,
i ncl udi ng gene rearrangenent, assenbly, and anti body
woepwrigicse. This approach is described, for erampiSe06/023318
in US. Patent Nos. 5,545,807; 5,545, 806; 5,569, 825;
5, 625, 126; 5,633,425, 5,661,016, and in the follow ng
mactwatsm Eipon thallepgtiluamniasiieodyNpiestion inpbseriowinsh slselsgy

s 08 RN PRl e A o o

anubodﬁegémlked Bilis @pproachiad Béseribed) Fecdxanipteg in wzs P&tfbﬁt H&as 5,545,807,
Neuber ger, Nature Bi otechnol

5545 8Q61 556D 520 Be%, Lot S P RS0 661 R T Fol iR pientitic

9 b
ot ST e e s
856-859011 QU Mugirisom, Aatuirb 8683 t-1 2 C199d);dtistiwit etal.t Nugyed Biotechnology

o5 B RS LA TR o
Intern. %glmm&;%lA} £65- %{3 (199%J Uﬂ@rﬁﬂﬁf‘el e }Rl%’fiinea%u ﬁgﬁff‘ﬁéf’repared

Boer ner et al
via 1mmd>rta1hmmnn of huﬂldﬂB(lyl)lpE@y% p@qd)@myg; anammibmgf dizectadagainst a target
373 0421 D abetes s a _che.onj c, di sor
R e R s R
immuni#dd iﬂﬁ/ltﬁo @e@b@% eSolk 8t 41N Méi@@wnBQAﬁ@&&ﬁesinszdnﬁmapy, Alan
r enal fal | ure, and | ower |inb anput ations in adult

R. Liss, gnd7 (1983):Rgjester e} alk Jf bguerols b7 @a@ér%wgem and Hﬁ?@%@@
5750.3 d stroke. [0043] Type | diabetes nellitus (or

nsul i n- dependent di abetes nellitus ("I DDM') or
[0042] | uvenDladewn &ed chadomb eliseﬁi)er aﬁmnmigs;aﬂ)ohpqhtamxfamn@pgotaﬁ)%

oGy B LSR5 000 B Pt 5 e

limb ﬁﬁaﬁoﬁ i a?luﬁ% atd'R al Glr ﬁﬁisfact-'(;h ot cﬁflﬁ(‘i@@&ﬁﬁﬂ (ﬁﬁda@e Al stroke.
I'so S ar ed Yy non i Opat or Secondar

[0043] di abeT@s haabemgs mq:lbtu@ r(oxgmmdm—dﬁmam digbpies meﬁéass@ IDDM") or

Juvemler%rfsfalb%lheées FPWP]&%?IS agiarté)%gnao? y@%()& At & gbe\:%st &s$$ Fhe disease is

charact&%é b§lagb gryssedeqmtc@dns@hasaae@bumaeombymm télid ofahe pancreas.
hyper gl ycem a; pol yuria; polydipsia and

This chmgénsgmg plso sharpd Y BORridiPRARS Ul "é‘?COBGWI idisheres havigg
origins ;ﬁ;rlg%aﬁi&te'a{]@ 81?%{&.&1&&%&%2%@%% %{elﬁtﬁg égﬁ@(ﬁ Qf?th tdYbllowing clinical

rovascu I'i cat1 ons suc yperl 1 pidem a and
signs orfyypprtdras) eigpevdidtedil yedevateelgrlasnm giuccnsd mescsrmremomge

SN N C AT, TR I N

complidal8s éu@ﬁ ldk h{t‘mgﬁzﬁﬁﬁ (Héfiﬁrogbtﬁp ah& SeulBpthy;Uhd @hachvabdiari S
a netabolic disorder involving the dysregul ation of

complugtlomxeh nehmhplémmduhwpwm@wnu wigeln Fan leathi Rlingpesg, end-

bete nel |itus l. elops in
stage reﬁ%kfffet% gmbn?fn?%até &pd |I%¥OC CHQ *ﬁ%f%@}{body s inability
[0044] t 0 ut Thpe H ddbetsd eelistub tﬂdhLlﬁElIhn dpiehddnt diabetasi dietlitogort NIDDM)
the insulin resistance observed in the t et tjssues
is a metghelicediserdeinyelvingdhd dysrsgmasion of gh%caﬁf‘e%’lé@ ) PRGENNRAGE

insulin sensitivity. Type II diabetes mellitus usually develops in adulthood and is associated
with the body's inability to utilize or make sufficient insulin. In addition to the insulin
resistance observed in the target tissues, patients suffering from type II diabetes mellitus have
a relative insulin deficiency--that is, patients have lower than predicted insulin levels for a
given plasma glucose concentration. Type II diabetes mellitus is characterized by the

following clinical signs or symptoms, €.g., persistently elevated plasma glucose concentration
13



a relative insulin deficiency-that is, patients have
| ower than predicted insulin levels for a given plasm
wahoawasseiesoncentrati on. Type |1 di abetes nel | i PA$/USS006/023318
characterized by the follow ng clinical signs or
synptons, e.g., persistently elevated plasm gl ucose
or hypergheerit, palyudmgrol yripes gid/eshyiparphpginydpric poloyeiclr a
. and/ or hyper.phaqi a; chroni ¢c m crovascul a
complicglipsispelnd eriGoraiiih bebtonathy AP A, AR BAT Ry sl
complicRE3Hs AR MWVhypRithideash AN@ B Fpdridhsi6® MhlidhGiah @S o HUBANIS end-

hyper|ipi dem a“and hypertension which can lead to
stage retl disdasresBmb ampytasige ape pulocydipbgdection.nh anput ati on and

nmyocardi al .inhfarction 0045]. " ' ; u
10045] ¥ °F PPt BHEpRr Wela hin SRk aF imaiinel, PORRRR, e
animal i8BinEhmAIS “YdHBdmiElfor p bf inkertigpuefepsesngfanimal ehtssifind as
refers to any aninmal classified as a manmal, includjn
a mamniplyiagiading SHESRS €oBGsHG andrFum ARENAS, 28thE0% 8Bl BbP%{l“%ﬁgSa
' h S ptN )
such as B, AT b, USRS FARES el TBR A UBL raniols o BAESD
[0046] The tEidweia¢ackrraingvepund hedityair i“agtlenatiohad vetvad deilorg”
of wound healing" .yefers to the i.ncrease i.n the,rate
tefers tofhe FEATESHE (D TS Of BBt bif PRI W_Elfﬂw‘?tﬂ CBtpte g
closure Y)‘@égi’sdo ] REMRNAA FieSuril a3 FRBEdd BRwddhdlardioddttsi | a %
reduction in wound area occurs. [0047] The term
[0047] " ef f €Thd tem&nffentitve amount’ s thseapenideslly pifeet weameuat” refers to an

agount" refers to .an. anmount of rug;: cti
amount 3ER B oS % el B0 ROt RO EL Ty bproven
recurrerRE @Y @R hicEERW fubfee Afthexipeautic @bsd iB aalosanwhiehtexhibits a therapeutic
t herapeutic dose is a dose which exhibjts a " .
cffoct on sy ipist anl TPdBETaBAICIRSS 135 4G5t WRHRp Gpes not exhibit a therapeutic

- r jc dose is a dose which does not exhibit
effecwgﬁghstélpgstgﬁﬁﬂécd'effect on the subject treated. [0048]

[0048] Admi nAdtimibtraion™imcaobibaticet wWiohi” evet dy'mem dumtirer figgrapeutic agents
. further therapeutigc ents includes. si | t aneou

includeg SomarR{gon e aner e SmPRIRYS SR Ferany
(00491 Or der v QA" refth-LRIUTRNtherdpEtd SedufeRQind prbyiyapRead bi C

treatnment and prophylactic or preventative nmeasures.
preventainssedshrene dHosstin neecdhefieanmenidnelude hpsssareafy salyhqipprder as

he di sprder . in which the disorder is
well as %hé)s%én %ﬁlé:ggth (g .r}ﬁ%d%ggﬁ?e {”{%g%ﬁ%d heal i ng" refers a
[0050] condi tWannd hedling® wfersheoadition filiad montdbanetinfrom tréatraent with a

nol ecul e of the invention. [0051] A "chronic wound”
moleculectf dhesinyeRfiing t hat does not heal. See, e.g., Lazarus

[00511] \(/e\:)ual A e bh RS faRdy GLAeIHaNESs B hasSsas @.%lf]tLaQﬁrus et al.,

nds and evaluation of healing, Arch. Dermatol.

Definitib8§ adkBO:i@dined §945sesEhent of wonndmaiwd dvaluiatioof galingrArchot
lim.ted.ta, ...arterial,ulcers i abetj.c. er .
permalg BobSH a8 oBAERBhelbaREpuhRiBL iy §ER, wor

ulcers, §i@PetROMErO Hrésdtn@ wced) MERbUS WikdK) @ic. ACUi@itevRoigEcan develop into
include, but are not limted to, wounds caused bg

a chrong, \g@qnd. Acute wounds include, but are not limited to, wounds cause 'by, e.g.,

thermal injury, trauma, surgery, excision of extensive skin cancer, deep fungal and bacterial

infections, vasculitis, scleroderma, pemphigus, toxic epidermal necrolysis, etc. See, e.g.,

Buford, Wound Healing and Pressure Sores, HealingWell.com, published on: October 24,

2001. A “normal wound” refers a wound that undergoes normal wound healing repair.
[0052] “Good Wound Care (GWC)”refers to the steps to take care of a wound. For

example, good wound care practices include, but are not limited to, one or more of the
14



thermal injury, trauma, surgery, excision of extensive
skin cancer, deep fungal and bacterial infections,
woaswuBs468s, scl eroderma, penphigus, toxic epi #eTmnsko06/023318
necrolysis, etc. See, e.g., Buford, Wund Healing and
Pressure Sores, HealingWell.com published on; October,
followitpey delpiripmeni\(e:; oyungiralishaimemeehenigal agtakdisrRy chamycal/enzymatic),

e

loading \pedsBiste td-thie foxiphiatengre df witiditvatad enpitrachdt.emd/drdhfecteon
but are not limted to, one or nore qQf .thefollow ng,, .

control (eahy THIRLIG Ol piENEHL OF Ri{lp)g iQtB?r/SéfPPéﬂB?O‘PPé{?’ Bripdefittng subject with

o o) o . |

comfortBtfe Xhlofed oo SRS NI i RABAR U Hubbse contol,

managedreatsi othe, rishriegsmsi(e gr, eleight, speking), @é.f GVWE damgpchrde e oemore
to.the foot), maintenance of noist wound environment,

of the PIAGHFS i nfection control (e.g., antibiotic ointnment or

[0053] Pi || sThe EXf6dsiont "eREmARIEANR! thy vhdalak fddthdlfuni"defePiofhuma,
Wi th confortable, cushioned footwear, nutritional

such as énjpiess to thablaedaiessetsprifieas.dnglhdiog dlee vesaulponetwagkeigeganst to

o PRI S P L g Mg s

Examplé§6f @XP hes i dnclude wouris ahéieiohs, R@d iy asigérations of the blood
endot hel iumt' refers to traunmm, such as injuries, to
vessels ppbeas!. glyauma dndlides spndiiensicansed dymierms evits asstell ay those that

are impgf‘eg}’@;z{;ﬁbﬁ‘}grir%ﬁ@%%ﬁt ﬁhﬁgcn ﬁgglp?dr}freg?z :ﬁgtglrlgﬁoaxh??}%g%ularl esndothelial

cell grogtbj ect ed. Exanpl es of such traunma include wounds,
i nci sions, .and.ulcers, or |acerations of .the bl oqd
(00541 g o' GPEIRESHS FacHr Sh AR e L RIRY gAY PRI BRI 1

developoiHn® bMAbo@ VERES, &S, ?ﬁHot@Smngb%@@esﬁsb ahdolicial CRIOSOOtH) ¥tability
an extrinsic agen hat can be inproved by pronotion

of bloogesgels.candér vesribngeatsis btce &lor exprople Hangjopesig fachprs, include, but
-angj ' t or end.. i i:

are not GRS RIE Y REF 30 s RACH che VB G DIGHE P iRy,

fibroblagt gronile facarFhale (BGFS, TE e (Aadiopsttinsyrephtifs, ANGPTL3,
stability of blood vessels, and/or vascul olﬂ,enesi S,

ANGP %, eter df 2lsq Hiepides Taghss- sHehiscerP Rt beraronp rippliel ik wit factor-I

i .
(IGF D?g%}#yem(%ﬁ%a—f QBB%:QF tﬁn@% 0 astE ﬁg%v?ﬁ? ng %@% ralnd TG
and TGFen $e¢, £.EGRIAgsbiunfandilyAmtise (Angl RpoiFyiins)33:21h39 (1991); Streit
ANGPTL3, ANGPTL4, etc. It also includes factors, .such
and Dear oPrsdgs e gRiidAe; 317 A 6103 Herneea §rakiale. Naew e fericine

s T 1 o 5 e 10D 015 LBEE) P
angiogeliafystor)narsi 8atd IAmdr Elin. Adwal., REO0-206Y2108)., 53: 217- 39

99 ]Z-I freit and Detmar, Oncogene, 22:3172-3179
[0055] H€PUr ara & Alital o, Nature Medicine 5(12):

[0056] 1359- #R6fe 1330 ountiafh RbmPlexrocesIMaPRSBR es three major phases:

' 22:6549- 6556 (2003) (e.g., Table 1 listing angiogenic
inflamrainograpylation fiss8at and/tissue remofeling. Ghicbe sitgotbe »2o8ad there is
many px(ozcggs%g occurring, e.g., migration/contraction, matrix metalloproteases (MMP)
production, proliferation, and angiogenesis. There is contraction (downsizing of the wound),
epithelialization (creation of new epithelial cells) and deposition of connective tissue in order

to heal the wound. See Singer & Clark, Cutaneous Wound Healing N. Engl. J. Med.,

341:738-46 (1999). One of the goals of wound therapy is to promote the granulation matrix,

15



[ 0055] Wbund Heal i ng [0056] The healing a wound is a

conpl ex process that involves three major phases:
wonbdeassmsi on, granul ation tissue, and tissue PCT/US2006/023318

renodeling. At the site of the wound there is many

processes occurr[ng, e. d. n1grat|on/contract|on
where amadeqiiate tbtod| Supply o aeesled %'(M@)‘:r msbcﬁ@ré@rﬁmften associated with

. proli ratlo and ang Si s. tion
dlseases(s%‘?ﬁmgq 4 lﬂﬁlu gev%’uhﬂ}gted Opla??ié 23? ?rorﬁﬂ%{é%atl on
1mmuno§’l§pp?@s\§{oﬁpinwl€£ti(ﬁis 1881atisn, @Mtéﬂem@héﬂaDﬁas@ﬁlaﬁaﬁmetSymmc

tissue in order to heal the wound. See Si nger & d ark,
illness, s@mm@wwmhqreamha%@lgﬁs fogrvepund Jealipgd. | 341: 738- 46

(1999). h B0V
[0057] pr o xearr%%es og S }rrllu ;%g ?ﬂ ?}]&( nfg{toﬁ@quv\ﬂaﬂé?% afg&a&%&lsj g?:(l:)udg pen eral
neuropafiyPihichiagfetts ®8e0motde wed ssnsoryifsictioas bbihs foatf hm[ted Jomt

associ ated with di seases states &ge cl ude,
mobilitya feot feformities: ahgorraal digyabutionsad oot SS%GOWP?RH‘F. fflﬁnahtfauma

and 1mphmg€r a{;“ §§ SSeglna$ n'gggl&%t 22N8 prb SRl @iy SHrAREh&SHs for

erip scu ease, Systemc I11ness,

d1abet1c§mnkll¢m Tist Septtle, Dipbetic) Fant Suid, Bhélletesﬁgzes 220036rA3r{#999); and

Apelqv1§tcﬁt laJd,l Niexuational conse calel clines on Isnlgar];aag(e:rtngnt and the

preventleﬁ lé[’ Q"%qumétlc WHLCh éﬁzﬁtﬁﬁﬁ%ﬂhﬂg@&ﬁi onaﬂﬂg TS RS0 MPbot., Diabetes
ons of the foot, [Tmted Joint nobility foot

Metab Ries o] SuppluiSis4rIn (2800t Perphararsergory é@%lobaft%% i simary
factor. ég r%txlg}izlagly 4§gn Eg? %Hrgaabegg glrcglgggfé iﬁ-\g/ ggﬁl%ggtkuca?ﬂﬂé ¥IE to 45%

have bofhegdues gﬁltlﬁ@ ﬁncﬂis&t&iﬁlb coiporents. OFith afl fxeseSend fdoe I Mehi is
Foot

udy Di abetes Care, 22: 1036 42 ﬁ 3%% ?
unable teygeTcgiHeEheSEIVA Uy Rl 1Rt §55eE D% Grischeiditgyg ootwear during
! altdh&1 biomech
vl R85 NG IR0 GRERRL Al omerhaics
of walk@golepdsun mlmlt@e abmt traurﬁm ond distribitiore ofe@nngndly IRgh strezsoads to

S84- S9 200 Peri. her

vulneraE Pt R edOG. fohinap s rale i Aad PR Shsiang e
ulcer is %rnﬁh' it 6 FRAtd &y W k&l 2hh 0Hginue €0 B PeoRIdes al\i\bp;bcetuuﬁy for

to 45% have bot h neuropathlc and i schem ¢ conponents
local orwystpmisrinfesdemsad sequgst comprehsi Yeanedical aphappieat gre to promote
perceive repetitive injury to the foot caused by,
e.g., poor-fitting footwear during anbul ati on and
[0058] act i viThére areodlsaleiallgnges o mgatm‘@pmmﬂmthb;a,piasonbmﬂ:mmmwmnd

al tered bi onmechani cs  of . wal ads .to repetit
healing . o oeEIeRUTE HARADER ST ort Lo S G ey ghy THE wound
area is asﬁés%féerlv%ﬂ&eﬁﬂ]p)/d%&? z?m@@ a8y dﬁ&@ ih®iBitors of protein

resulting in ca ormafi on and cutaneous erosi on.
act1v1ty@mg waith silpesmposedfipfestion), wheleofish iediseisowiaies (pgalin dighgies)

ntinue nl arge,. .orovj des_an r

e s GABLE o €5 e P B AP BRIV Ripllgd Bl
VEGF fé@ﬁﬂrﬁ@ko l@ﬁ%xﬁiu ﬁl@ér@@helﬁﬂdr&nétﬂoq@lrsﬁhnm;@r&@@i 1lrmgune[/1(ﬁﬂ5&1natory

There are al so challenges to creating prote
responsehie-apFersexamples bajed uppe iR dtudias: keratinacytss and fibroblasts from
diabetic @% dbgr aLd &Qldl;l? @a]xlﬁ:@ige ?&%%Hﬁém lof celfinl B-prodts @R €bdeftif136F normal

WOUT]
tissue repair, and db/db fibroblasts show significantly decreased cellular migration and

healing.

growth factor alterations. See, e.g., Frank et al., Regulation of vascular endothelial growth

factor expression in cultured keratinocytes, Implications for normal and impaired wound

healing, J. Biol. Chem., 270:12607-13 (1995); and, Lerman et al, Cellular dysfunction in the
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area is a hostile environnent (proteolytic enzynes,
naturally produced inhibitors of protein activity

wabhkaawg3sdes h superi nposed i nfection), where oft eaTius2006/023318
di sease states (e.g., in diabetes) the host factors

are aItered (e g , In dlabetes there is suppressed
1a d entl hHPha ;.._.1 B HLOH G :._;..-.'.‘ Wih A8 FO) 1D ductlon

and res SIS W M2 FEAADOk) ST 15 ypRysessed

résponse, For exanpl e,
[0059] basedPtopttediberein hmmahmrfesacc&eng nod/pt aspranaig healing of

] B8 T RS D L B
methodc ﬁ‘rﬁﬂ% Bm +1EL%§H§ afh ‘éﬁ@d af}f(‘)quj&J wbGFib L QRuag bEa M&'zt

rease ar mgration and grow
where tlﬁeamimmsa‘aum aﬁ the nﬁectﬁeel,moangof VEGEHmkcatratgs wound heahng
of vascul ar endot heli al growt cto .
Methods gip esdyditn Rrepof trdi e i pesinedh tegeioAGh Phsbiety For
examplé) %ﬁ&ho&é&n%m@ Iaaledumggiarr@eéctwe amodnt BVHGE @'efound of a
270:12607- 1 1995 an Lerman et al, Cellular
subject di&i papuladen, |wherq1@ dreaagi@tlnrétmtrqmrqfﬁhesftfectuvprﬁmom@ftVE(&F results
d Q
in greatgl] tg%r?g)‘%gbr gre 1l‘J rhgg ég%}gg Pﬁ% cﬁ‘l 15% o\{yflt?%m%? g%P%rt %5(;7[:,’ or 30%,
or 33% J&%S%}%r 48% Bf)@% or 309584 mee()\rmdﬁdeimemah I‘W(ﬁlﬁlﬂ hexideddshe
for accelerating and/ or inproving healing vv?unds
populatipy coEPRFFISP @cPRigOle f Methordy ErapdisiS Be regprpn s of legecete also
g I, {
prov1deg.n @‘gf% %ea(r:r%ﬂlfg a Igér%gg&r:tk O?ﬁs\/gﬁﬁﬁﬁgst%\{%ﬁd cstf‘e%tﬁg Q?gg%ljﬁeog RIS to
an ulcenvivberint the incldénce of nker woumdnct h&l‘eéwedomﬂvﬁEéiﬁnﬂhmnmfratmn
%EGF a%%% erates wound heal i ng. Met hods al so include a
comparge i PP HP i npr ovi ng wound healing in a popul ation of
[0060] SUbj eMethods@re zﬁ&%@h@abl@t ORIRE Wk B E&rgoing or have
adm ni steri ng an effective amount of VEGF to a wound

undergqsge agrestipgrcvhere thqnféeqﬁr@pml dgtays AT pigpvisies ingffiepféve wound healing.
Treatmé}lqmzﬂll nﬂ%ﬂhﬁé t‘tﬁr w%utga ];tjg glliaétd\écr%tlte‘ﬂ% ;ﬂ&aégn Mgaﬁiz%ﬁlg%ttrésults

in suppﬂ35§’éﬁ mﬁnu]ﬁ%ysté)ms 2004 Option289) a ibjez004 the ﬂn\&ii%m bais zi’@%)ndary

0 0 0
concii, atenin T seropS ot ol hne S e BBl Wi
SecondM?/tclaﬁgiiﬁoBQ hindl&E 6hiFe hgﬁnﬁﬁ&yﬂbr £BC QiaBbtell| feBpBer@l Vis@l1HO
provi ded. For exanple, a nethod conprises
dlseaseadfncmls,taetmmgnmn op toléagen vescali disprdsts, Visegsestatesrihagiresalt in
‘f ein the |nc%dence of ulcer recurrence is reduced

SUpPresieqt S YSGHS St r at i on conpared to a control. [0060]
[0061] Met hodscakRtiah SPwalil hextibh ear be Sdsbfibgt sy Whrcéetion of wound

under goi ng or have undergone a treatnment, where the
healingrapd/ar Adlgadaptigs singie la@@nrrﬁeﬁheedwef%%df the cffective

amountrb?axjﬂ@lg acc-gie?ﬁgmgﬁr? dﬁe%p %E&Ia{tég BhanBor, 3% & ﬁh‘? to bi %pleﬁt%dthan
0, nedicatlons {1 eat ments th res
60%, equznms es gedter tham 7% yqha e or gtater rman Wd;%abdlqal tcaorsglbqtelclhan
as a secondary ptio

of the inven
5%, eqqﬁ*étos%rc&s??dsfrtba% gﬂ% $9UhY Peres thgn wﬂa@sto oF geaier than
90%, e r%pﬂn?fcf (‘gr%éé{& RISk, NERL| R%br SREEQIRAT Y009R ré@ihﬁl't@ 3% greater than

but are not' limtéd to, e.g., diabetes,
110% op exarg hvéreal covgmeadl tara control. In certain embodiments, the administration of

the effective amount of VEGF accelerates wound healing between greater than 60% and
110%, when compared to a control. In certain embodiments, acceleration of wound healing
is described by a Hazard ration, which is equal to or greater than 1.75, or is equal to or greater

than 1.80, or is equal to or greater than 1.85, or is equal to or greater than 1.95, or is equal to
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di sease, infection, autoinnmune or collagen vascul ar
di sorders, disease states that result in suppressed
wonmsnessyst ens, etc. [0061] Accel eration of weamaS2006/023318
heal i ng can be described by % accel erati on of wound
heal i ng and/ or a Hazard ratio. In certain enbodi nents,
or greatdrhiare@f] oviis equal tcoor gréatertbare? fl eeitis vquad bporgreaer WEEE.2, or is

accel er at es und heal in reater than 50% or. equak .-
equl to 2515 S OF RAFF- A0S QR SAIOCR BBl Brsapalon it W gatine
is descr@&&*@& a Rz rAGR R B RBrweA0l . BGmal2.3.0 or greater than

0% equal to or greater than 80% equal to or greater .
[0062] t han Bfcteefithd inventim kpsasteast anp arpugdof he syigand £&1 g a chronic,

reater than 95% al or _qar r n 0
acute orfig P s dp Obh e 0e o iy BT reel P 4RWBina.
See Sta%”e@ RF MPdundk th TS 2 A PRI IrSentidiecad dFtiohalyriatlndnamf
he effective amount of VEGF accel erates wound healin

infectiop et inelesmigr eranelnde beih 2B dvfceiing anddsphierfe dn G8fEEPatNEL 4he
i§ QUi LR 150! hOB, B steEAd
vow 3080 FARSSE L HRALIERL B oBEpTLI L o pac
about 4 &@uid ortrAorel oxgibest @ivetltzanr mMoré befons adminestralg the VHIGE.
greater than 1.80, or is equal to or greater than
Table21 85 or is equal to or greater than 1.95, or is equal

toor greater ‘W@ﬂnd(’&ad@ﬁ)e‘g%hequa' to or greater than
2.1, or is edqual to or greater than 2.2, or is equal

StagefComoghiditiesr| @ han 2.3 or |Mbre. In ceZain 3

enbodi-nment-s acecal aration
>y (A

af ownund haal i nee o
uuuuuuuuuuuu CCTCTat T~ O [T RA AT LI} - Il'g LIR=)

A described by aPrPra%raHOdt“r at i oq’T‘Pe‘;\'\ﬁff‘ff%rh iylﬁgtvveen 1] HHcer
and 2.3. [0063]icohhieacdisn 9fulddhBol NVeNthepitrdtiag @t | bedsilating
one wound. The wound can ke a chronig, acute or nornal
wound. | n one mpieitlyent , |tineolvidgnd ha¢ndgnior eat eql to Bong or

stage | A wound. . See .St ageg .of . Vwunds |i le 2. .
wound of the i?\lfggjﬁh&ﬁgcan tgrbqolnbnal [y Clg%%]?eﬁde an j%mt
infection or jischem a, or |icagbukel@rbotih an i nfectijon

and i schem a.| I n one enbodi nrent, the|jwound is a

di abetic foot{ ulcer. In ord®fbodi nent, the wound is
present —on “'}ew?ﬁ{'%' iofl OT| WHRUL 4 WEBKh RicBRIE | With
B about 6 weeks| or no%gﬁ%%foﬁggadm ni ster?tng tehe VEG-.
Table 2 [0063] Quantitati ven&wtbysis |can be used tlafection

i h [\WA
assess wound-healing ke

e—g-—determnirg-the—%— .
C reduction in |t WabsqHsaia, da i, conpl oy ith eshammia | ifp e

(e.g., neasuried by skin cliogsdegniM t hqut drai nage |@§chemia
dressing requirenents). Wjund area i§ assessed befaore

D during, and af Weih Infeetiomen With net hodsWichdnfection (| i8R
in the art. Fpr l.e, assessnment.dan .he.determ .
by, e.g., quan?l}dﬁg%%apl aﬁﬁ’ﬁ%ﬁ?? a?%ee%ndgfq‘c&e,gn%ots%%guon
et al., Arch.| Surg 135: 773 Eéhend®00) )|, phot ogr aphsnd

physi cal exanj nations, etcl. The wound area can bsg )
determined before, during and after trleatment. |n |dpdemia

anrvdhadiwrnent

efrbotirrent—the—wound—area canbeestimated by
measuring the length, L, of the wound, the |ongest

[0063] €dge- (Rufddavd anGfd% daf,betisgd to 38ass &dnd healingde.p., d¥iérmining
the | ongest edge-to-edge wi dth perpendicular to LB IPJ
the % redugtion ghtheayynarea; o1 gqm[getpp@und closure (e.g., measured by skin

closure without drainage or dressing requirements). Wound area is assessed before, during,
and after treatment by methods known to those in the art. For example, assessment can be
determined by, e.g., quantitative planimetry (see, e.g., Robson et al., Arch. Surg 135:773-77

(2000)), photographs, physical examinations, etc. The wound area can be determined before,
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LxWto get the estimated surface area (cm). The size
of the wound for treatnent can vary. |In one enbodi nent
wofhodchies4etvent i on, the wound area before treat FENUS2@®6/023318
about 0.4 cn? or nore, or about 1.0 cn? or nore, or
bet ween about 0.4 cn? and about 10 cn®, or between
during andefir tleatméhta frdorboviodientnhe vorundatsaesen babsimated by

measurir?gztgl bo t 40 8? éxhduﬁxg oth& ‘j’r@‘“g’%%%ggg gtgd%a lﬁﬂ%]é%ﬂ% aggb émﬁ the
width, V@%@Io%g@srt cBbd R cdbghving dich 29 e iR, dfmdlmAtiplying the

fective amount of VEG- is admnistered in the
LxW to g@tth@@mmmtcﬂ/m@de wese & )t dhpsiarof Biegeaiadpriregmept can vary.

Inone cipBRGKE AU iRt B i) P IR Y ok 4 TR
more, orda%\'ﬁﬂ PO RBAbr aford, e by@sen kibsut S))ﬂsdrﬁ%‘andﬁbeut\llmﬁfg enhetween

i ncl ude VEG-- A, VEG--B,, VEG--C, %/ E
about 1 @mda %@@ht%?mgm\hﬁweﬁaéb@%t 1ol oyl BDSES.5 g1 Phetiveen about 1

cm andléﬁglst fl‘n BP hforOhay’ @%ﬁfﬁx?arﬂfe@ég &%lﬂe%eagﬁﬁﬂ'tb@foﬁ@&t feri N
glc and pat hol'ogi'c angi ogenesi s: therapeutic
chbndmhﬂnllcatlons , Sen1ChcoI 29(suppl 16): 10-14 (2002);
and, . Vei kkol a and Alltalo VEGFs receptors and
KM64V%EE$%geneS|S Sem n Cancer Biol. 9:21 1-220 (1999).

[0065] VEGF &m cALSR AR S8V ]yéﬁ:s adrfinfstd¥Bd BY thé @etodk @fovaded herein
ornal angi ogenesi s including normal wound healing and

to promﬁo meceﬂmfailedm)g ppRo Ve mn@h(talmgg Thg STSF genefamilygior which VEGF

ascul ar i ferati i t 0
isa merfeg gy gt 6F P 157 A of D YRR s RO I HE R The
VEGF gfeﬁé fa{ﬂlﬁiBﬂitnleies BEGF-8, VEGFB VBGH;C \)@S@H#IaerEﬁEdi el pladental
owt h Factor: Basic SC|enceVand1C[[n| Pr0o ;

growth f@ﬁ@o ERIGRY Resi s Forspra)Role

phymolg#%&'?n?d gatéél&%lc%ﬁé%gé&k;l 3 }‘@Hlla?éut&qkﬂgﬁciﬁﬁl"s e.fe% @n&ﬂv Qb(suppl 16):
actor Spec 3for vascul ar

10-14 (200dptané) Veikkalelahd AliBilo,

it o530 B G S SYERTEh

angiogeRéds thd3RBin% dok@8Pkoudd hdafin é&_’hﬁ(hb(fhetﬂéﬁhﬁglﬁnﬁaﬂﬂbnhﬂemgmgenesis,

invention to al so use VEG- variants havi ng VEG-
such as yascilar pypliferdtienypringroromdiapbihgpogis dasordsis (e g, age;related

VEGF .
N
Basic S&ikdcel endf@friital PWgEsk 2HndocMEEREeABYs YHEH 1785 ;6 1VEGPQH 3Fgrrara and

VEG- and VEGFZ(B h i
Henzel, Biy, m.. lag enlk rt t n.‘ gfro ia tern tf r pecific for

Vasculggé&%ﬁlehl%%glg dBfBBhe%b %9%%9 s @0)(22%?%1 :851058 (15@9)" ah@LMing et al.,
. ndocr ev 18 22 (1997); and, anry
3 : ' ripgeslic miiaeg ,S‘me@@ﬁ 246:1306-9

(1989). -I?ﬁé? gbtgm\/\‘ﬁh% Q%%/%Is ggl?s CEING %%tt%ze}t L %@1&( \nm%.ﬁ]‘t%th?l{/ﬁlgf\%GF
activity and agonist of the VEGF receptors, e.g., VEGFR1 and/or VEGFR2 agonists, in place
of or in addition to VEGF.

[0066] Human VEGF exists as at least six isoforms (VEGFi31, VEGF 45, VEGF 65,
VEGFs3, VEGFig9, and VEGFos) that arise from alternative splicing of mRNA of a single

gene organized into 8 exons located on chromosome 6 (see, e.g., Ferrara N, Davis Smyth T.

Endocr Rev 18:1-22 (1997); and, Henry and Abraham, Review of Preclinical and Clinical

Results with Vascular Endothelial Growth Factors for Therapeutic Angiogenesis, Current

Interventional Cardiology Reports, 2:228-241 (2000)). See also, US Pat. No. 5,332,671 and
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I nterventional Cardiology Reports, 2:228-241 (2000)).
See also, US Pat. No. 5,332,671 and6, 899, 882. |In one
wenhwddswest, VEGF is administered in the nmet heds/us2006/023318
the invention. Typically, human VEGF16 |s used (e.q.
reconbi nant human VEGFi 65). VEGF 16 , th
6,899,882 Un dae embedifusntn VEGF as i5administeiegdan fhe lmth@ﬁlsffgf theinygpan.

eSS BhFLVPEISTERRATLD. Kk ByPaPhSGHLPECESF FhgriyfoRon

abundarftl Mot 6d Abaia hBISann'lﬁiﬁ&dlﬂg atigkfic b@&ldn\lvglﬂbplbteﬁm: tvith a molecular
omai ns: a receptor binding domain (resid

mass Ofaﬁﬁi 080 Helrawi(d) bVt et GoBsisg L9§§W‘1 igg 1’6‘5)0. ac‘Fﬂ ains.

The pm%%r'i%}sra@a%ﬁsg %&&Alh %qﬁ%%%%%%és&ﬁéﬁgﬂ?kﬁgg%@%&l?)ﬁd a

hepann bﬁlﬁﬁfg&fmm Ci‘eﬁdhésl 1de-1s5hd¥hé dorhainsratelseabiladed by seven

oS08 45t Vol S SR e

o 8 R A, IR s i it ..

US Pat. &t 5:404)596), svherems NBGFlse(eee egg U.S Fatr Now 5\06H 9én%0%@03

and, S,Zgg,ﬁ%é}aﬁagr\%@ﬁgégg?s Ser %[55(55%37@])&;?% lﬁ%ar (ﬂll\% 1?2? e, fgf Fe rara

VEGF £ifl V-§dfestfof nifBeH bRehdiisd@brshNghraRby. dnyet Y70580@ (2002)
Kinasé receptors, Agonists of the VEGF rece tors can

[0067] al so Bee bigkagiqahefferss %Yﬁ@ﬁ@rf‘omeﬁlﬁ@d ﬂw&a@h aftigity typasipe
s SRR CAglpEGRH I 0P ERp LA NEFTTR, agaen

inventiodB e WE Gt readptor t?fo@me ﬂdatdsesAG/aiGER:] and) VEGTIRE 10026ec0

BT A N Y i T
S A 88: é()b%ggd (199¢); \‘ffehﬁfm @ctal abnco b %nl%57 1969)‘ FerrhdP82). ;Biochem

| auer et al 5-46 (19 and, i nn et
BzophySaReS CanyouNd3T: 15Q9a<86 51:9920181@ ‘@068765 alsr SFZ((@Q §33:pEOHEERH2);

it 3 5 555 5T 0 S5 giND gl M0

(1993))VE(E_€Fﬁ{hH:§; tBe ﬁ;gﬂemﬂimtmewmff IwithtayKﬂ of ~WE@P, pMi(deVies et
Kd of -75-12 (Terman et al ne 6:1677 8&

al., Sciepge 85 SSWPI K AQED) an MIECTE s isomg kg 1on S ittt VEGE,

with al%bﬂ ”759t12§k>M FrePRanNat 41, 520 et i6: 1A @%@Wﬁﬂlﬁé&%&v Cell

rd ty oSl ne I Na se receptor been
72: 835+4ﬂ5e(r11993); e, Quinircdt al. PronWothviedd iSni Uﬁ/é 99§Qa$a7t<ilaﬂ3)df A third

orosing B G OB BRI 518 SESR3d Bion o

lymphaﬁ@ ﬁﬁ%ibé’é’n%s@ ONHGHR Pis a3Bcepdr o PEGH @ and VIBGHD, wh1ch can also
udi ng seven i munogl obul i n-1ike regions,

bind VEGER% n@h@ﬁamp’r@g?@mst ghen @ﬁrapﬂiwladmmw élflClélélﬁﬁlsﬁV@t“h at

e T

containyElehi8ats rdbtetit6 ttﬁ:l t§fsiie/kiigast patheayn p‘VEGF-H and PE&Iepihds to
t hat regul ates neuronal cell guidange.

VEGFRIobunet ¥ESER i YRGTmenie Dindls {1 e b plates
neuron%i kgﬁgpg)%?ée: Vsﬁ x{ppeél g ﬁg\\/@@%ﬁ{—%uﬁﬁﬂﬂnaf &fhances the binding

of VEGFi¢s to VEGFR2 and VEGF-mediated chemotaxis. Other studies have linked

neuropilin 2 (NP2) to lymphatic vessel development. See, e.g., Ferrara, Vascular Endothelial

Growth Factor: Basic Science and Clinical Progress, Endocrine Reviews, 254(4):581-611.

After binding to VEGF-A, VEGFR2 undergoes tyrosine antophosphorylation that leads to

subsequent angiogenesis, increased vascular permeability, mitogenesis, and chemotaxis.
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neuropilin 2 (NP2) to |ynphatic vessel devel opnent.

See, e.g., Ferrara, Vascular Endothelial G owth
weéaatcnass4eBasi ¢ Sci ence and Cinical Progress. Badmseione23318

Revi ews, 254(4):581-611. After binding to VEG--A,

VEGFR2 under goes tgrosn ne autophosphoryl ation that
[0068] | eads YRGE hbssyekah mémgr @g@m@ cludingregiation efsYEEHgene

exples31ﬁ%gn§eéslgp%1¥ B?Igaléa%e@: & | gfr}adlls %ﬁg@ﬁﬁ”’%’g@%ﬂaﬁ lvgigz
(1997)),%1t65%ﬁ'5 zﬂﬁﬁﬁy ﬁ%@xﬁ@ﬁ)sdrﬂﬁnm@ﬁscd]mﬂbmeﬁﬂnﬂﬂi (Kemsira N, Henzel

(Ferrara N, n% Endocr Rev 18:1-22 %8 78)&
WI. Bwnﬁ@@@@ﬂﬁw ﬁ@‘t@lm’ﬂy’lﬂ }85[11&(&9%% Lesnersb phlcignge 246:1306-9
1989): ERARIRE Bl | ibed BENEIAR Qlosdlrretc ol sBleehofs:1309-12

(1989); ﬁmuetn Gleagﬁ %I%% 06 &(Xl-l@ 8@89) Q@onnadt bl Pedc Bitl AdadbeilUSA
t 8 (19 '
§7:2628 3% (1996 203 Ropogoy: L ke Gell Bes 2102 Rpe 1758 Sanshinguction of

express1%x} gg ggasmﬁﬂyggn Q&tw%eorrs grg@dgablﬂ@éﬂas@%ﬁ)é%a ggslé‘é{gﬁeggggfghgﬂl{es

Commuf 1828036 @AA1)). nHmutlg bmpafia, ébypwassmbﬁlr@ffa@blaslrﬁ%dé S

oS RIS L S35 rLEESE e Bl 4 FORE DR

(see, e.égm%g & diNeyebE-iAREINE factol 1(ikh I’Bash& hbﬁx-ld@ibﬁ@ib{&!ﬂe@ and
inds to fhe prom)ter region of t
heterodimeer irecyiated by gell X Einte -:.’: USA%rﬁélgﬁlg(ﬂS)) Other

o d
agomstsgaaégt %1 %gl glﬂﬁﬂ&%ﬁ?ﬁ ?\i:cth?d"g étdn ertleg r(](ﬁ)l_alé) rr%nrd ortlré%r lﬁrowth facto1 S~
mcludlrﬁg@(EE,IIH])GEmm tensi on, PNAS USA 92: 5510 (1995)).

B LT EON N TR A AT S—

plateletsEﬁ'l:acrdt?B%es ﬁgx%las{sogﬁﬁh cgﬁgf)vhﬁarp&&lgﬁ&ﬁﬂlglﬁbut&h%% in

normal cel typeS erati nocyt es
addltIOIDﬂOGJtaEb’@Q typeefciobig nge@ W otsrdobe asqrsf,he lagirseverhl Yeary s

e

normal &&Y ﬁfr@hn}(ﬁﬂfg&g@ﬁém%ﬂrbialﬁ bE EndokieRev. ABel-26 (1983PU IVEEGF isa
endot hel i al growt h factor (VEGF) in.the requl ati on If
necessapogreBIth Easepr Aoentrial cTEPIYPBIGeReR Qeepr Caidipcdpyqqyte development

(see, e. %nlg%}\fa% ?thﬁ VHegeiozI&ggés érﬁ@@l% 1etMite iddhcdd ?@%@i@& dactivation of
Fyoni C vascul 0genesi s,

the VE(GE&dmea(NaW@ 6@01@39@26{[1%1@)2 rmbrt(ldemphcmdgal boﬁ@fqr@a‘aomfsee e.g.
A I et haI 1ty | n
Gerber f:taﬁl a0¢ 11ine,

angio ge'ﬁggs ﬂg’l@né"&cﬁém Bone rf@frﬁﬁ%ioneNﬁh Mb@r 36231128 ﬂﬁfg%ﬂﬁtssueﬁepalr
(see, e.g., Gerber et al., VEGF coupl es hypertraophic
and in tbaphysncdggy plethe dshale gepredisting traeti-oillicala Skiyh 3ge Hissingocrine

functlola ?Lg )%yl“epl?l% P uﬁé %%ee&)eg)ggden? Egg}dh?%l‘ﬁtl&?{)]f ne[&p?agﬂlisaré% %se% .8

Phllhpsf& B PadcBRE eﬂd&lﬁelm:e Jz,xfoml@ Factalis e}cmémd mrmmdmmmcmhe
ocrine function of the corpus |uteum are de(?g E

Endocr@wlcm;mr 0R67 GWWOBD- hsphergnre WEE Sag een shawy fc
mechatd3 rUf n%@ﬁ d;ﬂgrlzaitmn ays%éﬁwd%nl?ﬁﬁll%p &hd ﬁltragd't@éﬁ'td?s&@&ﬁ Bferia$a et

resse corpus luteum
al.). The VEGF mRNA is overexpressed by the majority of human tumors examined

(Berkman et al. J Clin Invest 91:153-159 (1993); Brown et al. Human Pathol.. 26:86-91
(1995); Brown et al. Cancer Res. 53:4727-4735 (1993); Mattern et al. Brit. J. Cancer.
73:931-934 (1996); and Dvorak et al. Am J. Pathol. 146:1029-1039 (1995)).
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Endocri nol ogy, 127:965-67 (1990)). Furthernore, VEG-
has been shown to be a key nedi ator of
woeosassBar i zati on associ ated with tunors andPCT/US2006/023318
intraocul ar disorders (Ferrara et al.). The VEGF nRNA
is overexpressed by the majority of human tunors
[0070] exani VIBGF(iBals& knowras vdsculdr @irimgabiliiyeiseton bagegipniitsonbility to

Br own n Pat 86-9 9
induce Gt 1otk ot 1 oaeEPoult Dot gy 390 SEal, dubly i Rhice
vasculaxederﬁleabﬁtfv' fbctoﬂthaﬁﬁﬁﬁﬁ)fes 2SI At G3df z(s&19&G)u1d FafbnEy 1A 083-89
. Pathol . 146: 1029- 1039 ( 1995)).[0070] VEGF
(1983). |S§ng¢r§@d lenkbwgug%pron@a@d Ithzat ap éckeass in runtcymraﬁ@tlérrper@a%@dty to
proteins r}%aéﬁt—usm?gﬂglg '1rt1 Xn%gg gég% Cg?r &?ﬁ%} d!]ﬂ@@dﬁ%&&gie S@glglg? roteins
and forratioASst ek Bliceplalamgidiih lgel ganfbacstlfﬂmédn adatyi forehésthelial cell growth
accunul ati on of ascites fl ui d ci ence 219

., 983-89
the role eiigstggemséwb fagiers ean Pelodinost Brdpsss Knsipeagiosis s also
required @%ﬁlgmg’rﬁmﬁ" FIANBEGE, gFO\ﬂﬁerB&Q' éddt g%é’n 9&19{§g18§ulht%n
a crucia

step in angi ogenesis. For induced
tissue fdreakagdurirdg wblasiﬂmahngt e| ns and for rratl on of

extr I | ul [ br can. ff mat
10071) grtor et Healine oraaE Aot na oG 55 Flerbupsiv ofFaihenesis
during Ju%%@ﬁssw&ﬁﬂ RAlAL R@so§f)ottaﬁt| rﬁlt@eﬂcfﬁls&rnﬂﬂﬂlﬁdigﬁ@&ﬂhﬁeﬂd&hehal
also required to allow mgration of |eukocytes, growh

cells and mmregeddnqumtmmtea af b ng mgﬂ%@ﬁegne g.i Nsgen et al., Vascular

wound l@d@nﬂh,@ g‘BﬁeB IPSlﬂibll[ !lm 14215(-3116098) ‘Mwnaﬂetf&al\flamlal Iehda)thelail

ndoth | i al

¢ wound

otent mtogen for dermal,b

eahngWWEiﬁ ésﬁﬁrzdb 9 d199 - 3551k & aﬂ{egulz}(ﬁﬁcdf'v%cuﬁaﬁ‘ @ﬁ&(ﬁiﬁéﬁé@'

actor at es angi ogeni¢c actrvity durinR the

vids. Beplicatipng\for nprm-anddmpaired

wound é@iS iBéAA%ﬁ% Cé?%?’%]o 11%@17 ﬁ lgb% b?véiﬂ?. Vagt?ar.z ﬁgr man keraEmocxtes

expressithdihel Mgbr @Rwinisagtvasculitehdehblst Reswd tfaaod heati ng
Arch Sui(g. , 134:200-5 (1999); Frank et al Regul at i on
Dermaigk, W45kt P 6¥998hdlelselartgiin gpzm@ﬂmf BARRSE O HsrRlnisFpVessels,

leadlng%J nc%agegi %Iﬂ ﬁgl c ea%{ aﬁ%l gr%lr.mf ‘ﬁ]%ét%fq]?foﬁﬂu go 5’%'6 (gr@%rral et

al., sup)(alg&ﬁ)Ronﬁa:blchlBePpé eahl., Addmmmu%med@tﬁdlﬁ&ﬁﬁ% sfer
thethree.ma'or S Ilceforrrs of : | ar. endot(li

9:1271 bt(Z@(bﬁoD%%Eﬁnbles ﬁl tﬁ’s@ﬁ@&i}hl@ee émﬁ'ﬁﬁﬁd Héhhﬂg rdi@| are seen when
mcrovessels, |eading to i ncfeased skin vascul ar |

t
VEGF lemels gmhmhblamgmgen@tfmtnrswm plgaredndeesee, Howslieshelbrot aly Asmtibody

d ‘eranula 1on fissue

formatlh%i’ wsw@eﬁles 0! 1’%/ 8P r(mmg IS'tfbeﬁétgil Qg;amwrsznwh@al growth factor
di abet i c mce. Gen Ther., 9:1271-7 (2002).
stimulafas bope eepair by mﬂiﬂﬂmma@ﬂg@pﬁﬁ_@e‘l@_ﬂ@lﬁﬁf%&qﬂfi\g 99:9656-61

(2002),9’1‘38%1 et ﬁr %e?rgs 3 V&%ﬂ@er ([Bﬁo}nﬁ}/a% ﬁe @ %Q :

factor ré\mbtdﬂ@me 3 to murine wounds 1nh1b1ts wound angiogenesis, Wound Repau Regen.,

10:222-9 (2002); Frank et al., Regulation of vascular endothelial growth factor expression in

cultured keratinocytes, Implications for normal and impaired wound healing. J. Biol. Chem.,
270:12607-13 (1995); and, Lerman et al., Cellular dysfunction in the diabetic fibroblast:

impairment in migration, vascular endothelial growth factor production, and response to
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neutralization of vascular endothelial growh factor

i nhi bits wound granul ation tissue formation , J. Surg.
WwWO02e®/196t68 173- 82 (2001); Street et al., Vascul BCT/US2006/023318

endothelial growh factor stinulates bone repair by

pronoting angi ogenesi s and bone turnover , A S USA
hypoxia 99n 9B PeHBL, {GDBOF-12 H3)-ekn some, anRetlraedelnFxerenpyeY HOET

prornotea g\éﬁ)élaa glFaln & eg,vef %V 1]%{)5(2 étmg A gé gll * ?slﬁ !%E E}%thélﬂl? @5wth
Factor ARBAERES 'Diﬁtbe‘ilc,Wmmﬁezﬁ?ﬁ&&hfouﬁﬁﬂifease(ﬂ&ﬁ@nesﬂ 2A00R) ;
Fr anet aI Regul atl on of vascul ar endot hel i al

Mobilizige g sidsrivechealls) dmpaernciand b Egtialosy. 164

(6): 193§ fﬁ%f (gﬁéd)gﬁé a1?c§ délg%;g)%lsz%%ﬁ} %@B?dyi;ég rf{éakﬂi!%; 09@13‘189 gene

transfer aﬂlhancﬁeizd)uﬂd&fealﬂrygﬁ‘;dﬁﬁﬁndnmﬁIanglbhmedlsainGDlCdlﬁbdmlcoinlcaﬁen Ther
irment_in magratio endot hel ial growh

9:1271 ?2&0@} apd.JéR Eat Swpl- MMB%Q@Q%%hypoxi a, Am J.

[0072] Pat hok des}@%(qﬁﬁa%vé b QRnaikfes @cﬁ@reﬁﬁﬂg’s@hteﬁpﬁﬁef@m to

exogenous ronot ed wound ‘heal i n g
accelerafag ioandhedling| We Er@pnb@hefdmsmlinmal End of tiedtinglul@rowith VEGF

ecomy RS B850 RS AT SRS, e 1

herein. F €Cruiting bone marrowderived cells, American Journal
of Pat hol ogy, 164 (6): 1935-1947 (2004); Romano de
[0073] @é@qﬁ@nﬂégﬂm Adenovi rus- nedi at ed VEGF165 gene

tran nce '
s O T e
e.g., godcﬁ@&ﬁ)d, ca@eﬂﬂiera@ (£at, GWﬁmlotth(novéJJSE 063&ha028 %er{i;ﬁéb?(@]g other
As descri bed above, there are ¢ %E es to cre
memberf (6 VEGRENHEY. OV HECE DFBas RgchBRs, Rug Sirg th ptor

(NGF), gﬂ@ﬁﬁ{/ﬁ%&é@ﬁgl aBtofd dilefRts of ﬁétﬁjatcﬁ‘g ahhScl shFoidb Aftbehgineered

t econbl nant pr ot el nm} erapy that results in
tissue reptareinentaeg., Wplisdph®aDengagrge e , esfcaripyperbaric peygepnvacuum

o} 8 b B ST SO B P

healing € -Se, e. § OVR A Nagad1 Ehltesiap WeGeDhgs f6MWbundRbedir, Hayet
or conventi onal theraggl es (e.g., other nenbers of the

Opin. Exrecging Bingsy 2000 H:Fadt-ors such as |isted herein,
[0075] e Ves&'&ﬁ%ﬁ{%f‘ @l Rletd: s PASEL UL, IS?TQ!PW §%H5 and VEGF)

factofs o ents or activators, ana0|c ster0|ds
are assdaiat&]n&gitmwenmihéalmgu 8ee ®Fg ANegne EmdsE(rbﬂ inant
( .

e , Exprt Opin

Biol. Tk%? 9@1@ 1%%96@2)%9&@9@1@%@5&8& gfewm%rmalh;u@ Qlat@&@enved growth
, Meier and Nanney, Energi ng New Drugs for

Wou
factor (FEﬁﬁrA PMﬁ&,tPH@F—.Q agdrBD@H-, ),m%@ I(@(gygyth factor I and T AGF-1

andIGlJ'(Eg-_g épcf‘ l?aé[g%%klﬁ% X ITEH% (?%g%q id bFGH So ?% e(fageta

transfofmlhg gMRHA fachaalrGHe. aﬁ@q"GfeB ge g., NagabetandrGrbeta,2, TGF beta 3)),
ecap erm n: reconbi nant

epidermal growth factor (EGF), and others. See Id. These growth factors stimulate mitosis

of one or more of the cells involved in wound healing and can be combined with VEGF.

[0076] Other positive angiogenesis agents that can be combined with VEGF include,

but are not limited to, e.g., HGF, TNF-q, angiogenin, IL-8, etc. (Folkman ez al. J. Biol.

Chem. 267:10931-10934 (1992); Klagsbrun et al. Annu. Rev. Physiol. 53:217-239 (1991)),

angiogenesis activators in Table 3, angiogenesis factors and agents described herein, etc.
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pl atel et derived growh factor, a new treatnent for
heal i ng diabetic foot ulcers , Exprt Opin Biol. Ther
wa:200b/138468 (2002). Exanpl es of such growth facPOrTAIS2006/023318
i nclude platelet derived growh factor (PDG--A,
PDGF- B, PDG--C, and PDGF-D), |nsuI|n i ke growh
;agto[) II aﬂ@blﬁ(ﬂ)@pﬂesaaid\qg@gﬁn%)ts Agleyagire and basi c
i br obl ast growth—fact aFcEand—bFGF), al pha and
beta transforfni ng gr O\,ar,glégde&eg? (TGF-a and TgF-b
(e.g., TGF-beta 1 A‘ﬁo@ﬁg@s&, ani@ beta|3)), epidernal
grow h facton_ (EG and others. See ld! These grow h
factors stimjl ate mt05|§1¢)?~ one or nore of the cells

i nvol ved i n Wwound—hesq nl cnéu bclll He—conbi ned with
VEGF. [0076] |O her kﬁgé %ﬁ{ ogene3|< agents that

can be conbi ned ngfly%gfand@%tgﬁgsesbut gre not limted
to, e.g., HGtL _TNE-a, angiogenin, L1-8 letc. (Fol kman
et al J. Biolf. Chem NIGIF: 01@&31\1@)0934 (1c 92); Kl agsbrun

et al. Annu. Rev- rllyol 9) 247239 991)),
i i TR

angi ogenesi s {activators | e 3, angilogenesis

factors and 34gents (Esudd RROBgR@kN, etd. Table 3
Exanpl es of Angi ogenesis Activators Angijogenesi s

Angi opoi eting 1 and\EGFemtrW}pthﬁ 5 int egri ns Matrix
nmet al | opr ot ei'rases—Nt+++ec—oxr-de—(NS—COX- 2 TGFbet a and
receptors VEGF and receptors [0077] In addition, the

[0o77] fol I op J&ﬂnﬁﬁeﬂfe&ol@mngIagéhtbearpﬂm)b@aﬂnmmédﬂwyﬁ@mmdnd
healing treatnents, e.g., Platelet-derived grow

healing fraatimsnis; PRGEatglet- @erwe@nghéaq’fﬁ)rr\(Pm@m@gB@FC@]%fﬁnaéthDGF-

N

and, 5,427,7a8; ,PefryBietahph yhdta-angptioamirodoh taan nmefaahedtsemimaw of

surmary of efflcacy a case stud I
58 S 0t 1 RGN e
A2A reE%?&%Q&s@QQ% MﬁE@@ﬂKlné\'ﬂgﬁgﬁ&lﬁl&l@Q keratmocyte rowth factor

ceutic ); keratinocyte growh factor ([np
(KGF-2; epifeenin (Humam@amo@@r&@mcsﬁ) dantefsirin (LA cA enais, ()q_tﬁlymosme

v SRR e R B DR B RO R por i

(TP508 @ﬁleyeélﬁf ®R€BHSQ1@S ]@1-5?&%10@ SR hdenbbikal(Vebioy Bakdding platelet-

Biot'echnol ogy, Inc.)): a dénoviral vector encodin

derlvedrgr@wéll fattde (PREF- 1@} EwaMSP hciSsleclimGrnagys) anpiogeys bone marrow
stem cegls ?él@l%td)\f see Geeg © gI«SiQ/aS glihtapangg,oﬂ@atﬁx%ﬂ?of'@f&n@%ounds with bone

marrow-derived cells, Arch Dermatol, 139:510-16 (2003); and, engineered living tissue grafts

(e.g., Apligraf, etc.). Antibiotic and antiseptic ulcer agents can also be combined with VEGF
administration. VEGF administration can also be administered along with
immunosuppressive treatment (e.g., corticosteroids, radiation therapy, chemotherapy) or
cancer treatment.

[0078] It is not necessary that such cotreatment agents or procedures be included per
se in the compositions of this invention, although this will be convenient where such agents
are proteinaceous. Such admixtures are suitably administered in the same manner and for the
same purposes as the VEGF used alone. The useful molar ratio of VEGF to such secondary
therapeutic factors is typically 1:0.1-10, with about equimolar amounts in one embodiment of

the invention being used.
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stemcells (BMSC) (see, e.g., Badiavas & Fal anga,
Treat nent of chronic wounds with bone nmarrow derived
woebdesi3s#s ch Dermat ol , 139:510-16 (2003); and, PCT/US2006/023318
engi neered living tissue grafts (e.g., Apligraf,
etc.). Antibiotic and antiseptic ulcer agents can al so
[0079] Mesage il AclnimistratigBGE admi ni strati on. VEGF

[0080] ad m ésfgé%ﬁa@@?cﬁe%\ge%t c?rg %xgc%{légtrgn@ ot tpC al rﬁ?ac Cceltic cho\%ﬂéﬂmons of

the mveﬁ@&ﬂ ﬁhy %rytdéﬁérﬁmyg orcthe paitiraraanye elﬁzﬁswlmﬂc Glhet:‘lé&ahrmnd)n of the
IS not necessary that such cotreatnen

appmpna@eiwsgemr rpyte @6 adimiustisEion fwell withpethe shilliof ap ﬁéimaf y physician.
Animal 8)6pn 1?1%’6'ne nct%nj%&fldé g’llﬁlﬁlk g\ﬂﬁi‘a{i&e%r ot de @b et%ét ve la%ses for

veni ere protei naceous. Such
human tBékapxt Iﬂﬂte&?e@fe@ sSdliniz @i Ieﬁeadfm dobest cmné;d perfotnhel folowing the

principlay Halowiiey Mowlealh FranaCtRaielo Vo¢ Tigaies-Of inlerpestes Scline in
toxicokin _rt_%qg Q{OXJCBH%I%%?&H']\@MI B ﬂ&elo}nl&p'%bﬁ%‘c AL OEd% :PQrgamon

about equi nol ar anou i n“one enbodi nent of
Press, Nemv¥orki 1@89,@1 AQ-96s axam&wr d@@s@g@naﬂdumdﬂﬁon NéiGl%\t i on

adrmms%ﬁ%if %}@& tg'gs me@eﬁ_b er s%% érg g}ggiz Hcﬁnt ! ? %Qsﬁggg;e curve for

VEGF é&ﬁﬁﬁ@@té&&o &bt iEcHRAHi¢ bW hdsISPigeBYY @d@saaespoﬁtwcuwe for
determi nati on of the appropriate dosage or route of

VEGF aeidrnmﬁﬁemdrtatdmbﬁtw BIopes Wowid: Hiqs thenprexgqtion o tregipest of dsgage or

e FNEAC P Oy R R i o
treated, RsIGE el RBO RN Yhe dentrttyape cowse stk |d|rs@asn:t waéthecthe wgend ds es

adrmms%ggcb‘%i p?ee\fre{;t%en(ggaérg;élgl\g@ﬂ ots%f p & QJ%E elr%?’y, lfl%tpgpglbtescqhéﬁcal
history the );S%é}ff’ kelnﬁ?ﬁé &R crbflon’ 884he @Kérﬁﬁ’l&é Hisysiitth. NEVGF will
ve opnent,” Yacobi et al. er ganon Press,

be formlilbmd\émﬂIdO&@B@ a @@IOMQO@&tGHEmW[ﬁO@d n@ﬁfdl@bB@Ctﬁ@stB]@ﬁg gto
accountﬁﬁe ﬁzlf{co 1%1\1/5& t% %e o attﬁé gcgn ol thx\?nmdw gdlélt Ctﬁ@ site of

OSG response cC

dehvechﬁ%e JWO s RE@ED b adrﬂiﬁiﬁtﬂanbﬁ cina itter ézﬁitory\/hhldsldls to lﬁ‘aqmoner

is a dose- response curve for VEG- ad n| st gli
[0081] d| abeThedesses o Biormpioyebis d?PFéldsmé%P@ﬁtﬂil ClFs 458 fﬁ@‘ﬁfﬁm In

certain %&l&g‘_\lﬁd}%ﬁlﬁ & He ih¥RRioRS é@@ftﬁg}gg 02?@& dl@g@ LQPEevaLE (ﬁ} AR dR{on of

| depend on't ease to be treated,
the subjest, dieduit i exd/lafro\ve,mg/ke (sgz\(EI-Qﬂmgﬂ«gd of VEGFeandfortahadditional

di whet h h
agent, iﬁlﬁzeas a}t‘%,éosgge ({ﬁ e ;ﬁ’g)t %%ﬁgﬂﬁ 5 gélggfﬁéroﬁ&ﬁgllpg by one ot

more ssg)%t@ﬂfnhﬁﬁ&aﬁorﬁl blnlb}céﬁntlﬁh&lsqp%ﬁhémﬂmr TARQMSE ad B Iiahﬁ:ular
an di scretion of the attendi ng physician.

dosagesvmﬁnemodls dfaletiperyus anoemieémrutmd%ratum  qngepibegiment, the

e SRR STV AP 3LpBLGFLESE 200 P 1 orn

embodieRRE thie @PFebive dMount ddninkiatd pedboant4 ug/ﬁﬁl Sortod uafcm®. In certain
delivery of the VEGF, the nethod of aé)‘n pi stratiom

embodiameatsotheelostive ameunk Admisiered isahont HHgem , or 72 ug/em”. In certain

embodiments, the effective amount administered is about 216 nglem?, or 216 ug/cm . Inone
embodiment, the effective amount of VEGF administered is 20 pLg/cm2 to 250 g/cmz. In
certain embodiments, the effective amount administered is about 24 p g/cm2 to about 216

u g/cmz, or 24 u g/cm2 to 216 pg/cm™ In certain embodiments, the effective amount
administered is about 24 u g/cm2 to about 72 pg/em?, or 24 pg/em® to 72 ug/cm?. In certain

embodiments, the effective amount administered is about 72 pwg/cm” to about 216 glem?, or
25



[0081] The dosage to be enployed is dependent upon the
factors descri bed herein. In certain enbodi nents of
woheosiassest i on, dependi ng on the type and sevePCTsSef06/023318
the condition of the subject, about 1 ng/kg to 50
kg {e.qg._ 0.1-20ng/ kg) of VEG- and/or an additiona
72 ug/mggmrﬂ]ﬁ ligicra’. darvditaiatesbwdiagpes. thereffeshvnamouniadpinistered ie

o2 550 0 ADFLIE 2 PR By 250 B SR By

adrmms@flédjt% MEEsudfect Bvdd@lskliedbfafeatiHERIESat A6 nm%t hOdS of
delivery is provided in the | |terature

one
[0082] enbooﬁmmeatedmén@mﬁt@@tqnv everrsevaial dsys VEb;ng%rdﬁ@HﬁnémérO@dhe

A e

e.g., cordpledtcloddrdaf/theousd, oZﬂed‘ﬂi@ﬁ@{Tﬂl woundeeed. &Hmwamhaﬂﬂuandns%e
the effective amunt adm ni stered .is about ? ggtg/c
regimeng maybepgeiyhe Tynisalle frelmicimosil siopnisteredametecuiely

mventw%g%%i%é@%ﬁé(gkgtrg%ggd jitt ﬁx%%ﬁteﬁ 31166& {RFoloBlcal’kfect. The

odl me e ef ecti ve anount of_
adminisifhif@n eftthe affedtiee echoust FVEGFcan bod@i0omptionally 4 few times a
certai n epbodi nts, .the_effective anmount ni, st er
week, ei8q ableathiWing Aokt {tdeashiige e *h’d? r a‘&?ﬂﬁ%ﬁg Seek.,

or at leabOrivekfnfTH &%, bP aCiBhidk dixMiREROHEdRR Th Dne Eﬁhﬁo@fﬂeﬁﬁ ttlhé/VEGF is
anmount adm nistered i s about 24 ng/cn? to about 72

administgéctatdeasbfor 3ik wegkend af deaytabayy wieve Weeke ef pafilipomplete wound
mbodj nent f f
ctosue GRS U o B ShATED 18 SRR BT Se e e

requirerddifis)TA 6&ain hépeCBiof Hicinedriviod) thie MEBGF Isfﬁn&ﬁrétenidl foeless than 20
anount adm ni stered i s about, 216 glg/ cn2. to gbout 250 1
weeks. e prggressof SieghprgPy Abthe dnvEBHOR @B MPROTE] eonihion

| dm nistered to the subject over a series of
techmq\?ééatna% ygsl or at one tine. [0082] For repeated
[0083] admi nTh¢ thatapewic aonegosimner die iduggionris typingBy ad@ép@ﬁdd ng

oG RSS20 BB hPLE el BRLPRGES 1 iyt o

a topical Q8D 81, &1 £ hRSMlkE sPfindeN s cORtdNR@:. D cefteBUshicdiments, \/Mﬁlaﬂdmonal
area. However, other dosage regi nens be usef ul

therapetrtg,qaagﬁat ISWSOtaﬁéﬂ%lﬁﬁefﬁdéPﬁlﬁal | Pthgoutes of é%/ iggration of VEGF
and/or a{ﬁ?hu %91 t%{:%g%lﬁ{c %{%&aes \ b 'ﬁ%él 37 lgsle %I X aﬂ%)ms ed by any

e redquire

su1tableTrheanapﬁm1mdﬁltg at harlimited tbepa&éritenal isuBCUSATB OV, urifapmedan
be daily or optionall ew i nmes week, e.g., .at

intrapuPeeRE, ETCerOBRBOR, SHRCO e P T RS Tes il frapoal

oral, an@tm £ASH ahQWisttdti0R SP ReMB@Kinf @ olind18@SttrhinM §euldrMB&aenous,
, or at least six tines a week i one enbodi nent,

mtraarterliné ME&Fent@m@Hm sitsutnecisadnlinisigationor si x weeks, or at

| east ,abo t Qr. unti.l.
[0084] ¢ osun"”é%(E ’g]j’ g\ﬁﬁﬁf"c% @ebea"é)t%bnﬁ? n‘gﬂgﬁeo HH: dcd)lstlt?rn g
therapeWid Agiats ¢ fp%d%@ﬁh%s OThé EQEBinb@ adB RNt 6 68 nic‘ﬂ.)des l:dsad&ﬁﬁitsaatmn
aspects of the invention, the VEGF is adm ni stered for

using s¢pagaic fdramlonneek @ngfvrpéarm%ws% fosmulations 3ECOPIECBEVE he
adnum%ué emir'a%gxs?r gﬁa%?SU s Oinl?lg tltp?J fg@n&% 298 YiRQlide8 2the invention. For

assay
example, VEGF may precede, follow alternate with administration of the additional

therapeutic agent, or may be given simultaneously therewith. In one embodiment, there is a
time period while both (or all) active agents simultaneously exert their biological activities.
In a combination therapy regimen, the compositions of the invention are administered in a

therapeutically effective amount or a therapeutically synergistic amount. As used herein, a
26



[0083] The therapeutic conposition of the invention is
typically admnistered topically to the subject. In
woneecasdwesi nent of the invention, the VEGF i s PATAS2006/023318
formul ation of a topical gel, e.g., in a pre-filed
syringe or container. In certain enbodi ments, —an
therapevaidaliyt ¢f6autive amempe schghageradmisisuiption @R gnpRaOr more

e S S

the targé?iﬁ%'d%%@ée' of céi@flon.eAGhera ?@ﬂ’bﬁ‘lﬂ}%ﬁfeﬁ@stﬁy‘mﬁMt Buhitakloant of
I ncl udi ng but no mted to parenteral

VEGF agd bn@mamemmherltmrﬂm@ﬁ iageHB &g dasenibedicrRimdiegessary to

oo SRR TR PR LT el 0

[0085] mﬂmmcsﬁﬁémlmn Raianst eral i nf usi ons i nel ude
i ntramuscul ar |ntravenous intra terlal

[0086] i nt r abksrinestie larmugitions plmplenwlstie! haAesnEPR. £t8-oHECE or
addltlongaptggf%)elﬁﬁ: %@ﬁl‘é 85&59165 %Jﬁh‘@EGyE@éd GRAcRRIMmOERitAeKE Mvéttion
ohe of noré a

't onal erapeuti c agents or
are prepafed(felchnmage bl hxiag aiclechleerg. i milypeaptide, hammgmbke@esned degree

ng se at e. fornul at
of purit |oetlalr?ipﬁ%r€@ﬁwtl€ 1y HesRlAD e e St P BB Sl 7B
(Remmg)%ﬂs?" ahﬁc?cfeuﬁébl ISBieRédsN@h QIGET, OsbE A Hd. (19I80)) Pinahefemt of
so included in the invention, For exanple, VEGF
lyophllm@yfomebbdlﬁ orfaqu¢cuwsolat1t)@8r réxecspiblerrapints. eraipieats efstalizers

are nontgf(ms ?%Iﬁé th? Hgéa%gse %Jrhd Wn@%ﬂﬁ%&ﬂgﬁ%@gﬁ% ci) @nd ?] ecsl{ehe buffers

such as ph&sphie) rdl@ﬁte Vhﬁid| #hd?@k Funfdcids, bﬂtl(ﬁﬁdamﬁnalgdmgascorblc acid and
si mul t aneous| y exert their biological act.ivi In a

methlor@@ﬁmrqsa&va%wt(ﬁ@h@éVCWQ@QY%@W&&YH@H&%‘%&?WW@ BHe; he

hexamekk?%ﬁﬁﬂl%n LIABri&E: Se il dhisth %Eﬁ)ﬁdé rbeﬁzétﬂ&ﬁ@ﬁ%ldrﬁl@‘ hhénol, butyl or

I've anount or a therapeutically synergistic
benzyl amﬂmﬂntalky&@ambm dueln e$ methyl beprapginarawn] sateshpk eespreanol;

nt is such that c dmnjstratio
CYC10h66?n ot By A0 By Péeﬁ8ﬁt %%EV Igaié)ﬁ?lgr WS]lgﬂté@ rﬁsﬁ?%%: Ftdlon olfiues)
polyperfidB; PE&eidE Buch 8Sderird alBintif 0keedting Br Riiminplébulin@rhydfophiie
targeting di sease or condition. A therapeutically
polymewmela g+ pelyingipyunalidans: e agids sHeh &F SlvEeg AT eagRTagine,
nor.e._ ot he r n
R T
1nclud1t6g3g1&b(%l% ah&nreel/op rdexmrps mhelamngl agknesich ag ED[I2Q 85gars such as

Phar maceut i cal ositi 0086 Ther apeut
sucrose B b SaD SRS REr i i e AR St g

complegés (g%dZB 58 do c@;@?}“‘ﬁh&oﬁ&ﬁpfoﬁl&%@btﬁﬁﬂ sWéH 4% TMEEENT,

ccorda e wth the invention are prepared for
PLURGNIISEYer pylymibyleng giycob(BE€il e, e.g., a pol ypepti de,

[0087] havi n t%%{eapges{)?f d de%gg?rglué flolrn: ‘iél be ustea fglpz%'v?\%acjtdmlmstratlon

phar ers, excrpients

are sterﬁ& afphis '1@1%&&113( ﬁ%ﬂhﬂﬁﬁlﬁbﬂ fﬁﬁ@ﬁéfﬁ&%ﬁgh@@drllﬁﬁltﬁmo& Snehﬁirlmes
edi tion, 980)), in the form of
The VEGIg# be sterdd ﬂlblyﬁnlﬂléﬁ%é%md}f 23 41 AGHESUS RlEeLPHegel form. The pH

t ab I car
of the \@gﬁf %g(epgr d (rgx: %,Ir ﬂtn%' tﬁ@t gloléda%{ h%ﬁ%ﬁ% bt BS/ef pANValues may
also be PP &l bétt’)ﬁn Bimh@ase dy wihiok undekasetel thaf fse 0§ certain of the

excipients, carriers, or stabilizers can result in the formation of salts of the VEGF.

[0088] The active ingredients may also be entrapped in microcapsules prepared, for
example, by coacervation techniques or by interfacial polymerization, for example,

hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacylate)
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such as phosphate, citrate, and other organic acids;
anti oxi dants i ncludi ng ascorbic acid and net hi oni ne;
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site-specific delivery.
such as ethylene-vinyl acetate and lactic acid-glycolic acid enable release of molecules for

over 100 days, certain hydrogels release proteins for shorter time periods. When
encapsulated antibodies remain in the body for a long time, they may denature or aggregate
as a result of exposure to moisture at 37°C, resulting in a loss of biological activity and

possible changes in immunogenicity. Rational strategies can be devised for stabilization
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or synthetic

the cellulose derivatives is determined by the degree of substitution of ether groups, and the
stabilizing derivatives useful herein should have a sufficient quantity of such ether groups per
anhydroglucose unit in the cellulose chain to render the derivatives water soluble. A degree

of ether substitution of at least 0.35 ether groups per anhydroglucose unit is generally
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transfedtfonDREE Bl all, Tréddls N BisMchablogy 11, 205-210 (1993)). For example, in vivo

nucleic acid transfer techniques include transfection with viral vectors (such as adenovirus,
Herpes simplex I virus, lentivirus, retrovirus, or adeno-associated virus) and lipid-based
systems (useful lipids for lipid-mediated transfer of the gene are DOTMA, DOPE and DC-

Chol, for example). Examples of using viral vectors in gene therapy can be found in Clowes
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200301p§&§§an%2(@38%8 J. din. Invest. 93:644-651
101017 ( 1994)G oS fiM &t moﬁ Q83 346 La 44T Rith AU ace2pks TRRS

corresponding amines), such as chloroacetic acid or chloroacetamide, to give carboxymethyl
or carboxyamidomethyl derivatives. Cysteinyl residues also are derivatized by reaction with
bromotrifluoroacetone, a-bromo-B-(5-imidozoyl)propionic acid, chloroacetyl phosphate, N-

alkylmaleimides, 3-nitro-2-pyridyl disulfide, methyl 2-pyridyl disulfide, p-
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and Gunzberg Human CGene Therapy 4:129-141 (1993);
Grossman and WIlson Curr. Opin. in CGenetics andDevel.
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o oo bAoA S P i
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asparaginyl and glutaminyl residues by reaction with ammonium ions.

[0107] Glutaminyl and asparaginyl residues are frequently deamidated to the
corresponding glutamyl and aspartyl residues, respectively. These residues are deamidated
under neutral or basic conditions. The deamidated form of these residues falls within the
scope of this invention.

[0108] Other modifications include hydroxylation of proline and lysine,

phosphorylation of hydroxyl groups of seryl or threonyl residues, methylation of the a-amino
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I N T
requiresraré'oxg%)ﬂr@ 6f ﬁl@ﬁk%}?)@?@dg 10 Qlllégédi‘ﬁﬁbunﬁ Q3 Oedrohb@afRaFbAic Geid, or an

catlo yrosyl residues nay be nmade, with
equivalpacoipotiat. This weasment msulistin drhdéavgesplevostar all sugarsexcept the

inking P O S B s AT Db EBUDE we pospoptie
intact. CREMRAN dbgl oAt ik destiribed by dadinhidig Rl bt AREL Bésr@emr Biophys.
sed to form O acetyl tyrosyl species and 3-

u nitr
259:52 (&R and ReBdgera op el fipspermlgdl (F¥d Fugymate cleavage of
: n ! ; _
cunonl il ekt 10, AR, 1k pcruesene bl e oo
and exosglglensiiiacess dessibad by Thotakgtaudtt amMorh.atreymel. d38:35@(1987).

GRS A
comprﬂle:s g%ﬁ%{?grﬂgé_( Blypeptide PP6RNEH A ViietyAordoRplolei fae BROp Il Prnele, QF.,

i
4-azoni a-4, 4- di met'hyl pentyl) carbodiim de.
polyethffigne Bycolo pelyprepplene glycaihdr polyesyaiylenss. it teesmagner set forth in

u.s. PTG £t B TR L D LS Gyt
[0112] aspar ¥gtoys, Hes iCUs and Recombitismn Meathddani dated to the
[0113] The polypeptides of the invention can be produced recombinantly, using
techniques and materials readily obtainable.

[0114] For recombinant production of a polypeptide of the invention, e.g., VEGF or
additional therapeutic polypeptide agents combined with VEGF, the nucleic acid encoding it
is isolated and inserted into a replicable vector for further cloning (amplification of the DNA)
or for expression. Many vectors are available. The vector components generally include, but

are not limited to, one or more of the following: control sequences, a signal sequence, an
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correspondi ng gl utamyl and aspartyl residues,
respectively. These residues are deam dated under
woeunieriag4e8r basi c conditions. The deam dated fecmust006/023318

these residues falls within the scope of this
i nvention. [0108] O her nodifications include

origin oh;ephgatymamm mére praskérrasnetn an eylinaer, cleshess phproyoari gl a

dr.ox roups of seryl or threonyl residues,
transcn]?%’c‘ %‘?’i’% rﬁ% a- ani nogr oups of |ysine, arginine,

[0115] and hygd éx%é&&oﬁ"'@&tfﬂl‘@éqﬂfén&ég" RferSteDIN gaquexﬁre@hecte@my for the
Structure and Mol ecul ar Properties, WH. Freeman

eXpressm of asapermblsidioked endippseqrenggn @PQG@}IW hegt organis. oﬂh%?ontfol
sequencgs arte esﬁlr‘géb < {"or %F%{%%@t@sn Por%kgﬂng t fngfﬁd? A @%}X?tgr to'f)ﬁgﬁml an

operatomquéﬂc@,adﬂd(lihbdsdmb\bﬁﬁin@ﬁm CEiikbiyyoﬁC celizaterkbowmtd tilize
coup g@al ycosi des to a polypeptide of the invention.
PfomOteI%é’@éY adersdaimrsenals andefaR¢Syeous in that they do not

[0116] : ﬁg? ' ﬁﬁcl@irc%ghﬁg "'?&rﬁﬁ% e %?69‘}!% ?ga%e(ﬁ thta lﬁ%ﬁloﬁﬁl |

as glycosylation capabilities for or Olinked
relationgHiy edthydnathieonucléle peiddequnon Férexemplel DN;X fmd@rmqwlence or

oo S A S BARE le 1)  re

that parﬁéibﬁt@é’ glrtlrﬂ: sétr&idRSof %ﬁ@ﬁbl?ﬁ hti@faegr@ﬁm&‘x‘ ot eht@cer(i6l ppdrtel@ linked
hydroxyl groups such ‘as hose serine, threonine, or

to a codinerivegusnee of i Adocty Gip teapeniption of tsisaUreDCE 818 TSRO budgyg site
is operagr}r]elaé( g:ﬂgg %&ng ét%/cw enl? it i flx%stltrl n%h(g? Hg‘gj fa&'iltzfté raﬁgﬁ on

am ne. are descrl
Generalily] "¥fr814 GinBa&D rhedak ils e DNASeqﬁﬁﬁbﬂSelﬂ.@BﬂkedEand cmmlguous
Aplin and Wiston, CRC Crit. Rev Bi, oc

and, in @gga@gé a(sggtgggry le[agq_rl g?nt;g@ﬁmg} 18]q‘eaéil1ﬂg oﬂ%?‘é“{f enhancers
do not tglgle & bES ﬁ&n tLlﬁxa n? @?fllcbﬁﬂgfﬂﬂeg &y HoalilPat AU GEHiéR Resiition

acconp r enzymatically. Chem ca
sites. Iftkmgh yne:ss;d Iait iepit, thecpynthetic ekgmwbetldﬁ? adaptorpot Ymdept dre@sed in
aund tri.fl uoronet hanesul fonic acid, or an

accordaga%}vg&cgm UM SIS Thi s treatnent results in the

[0117] C| eavpyes efcodRStth®poldhéptRl @R kiR iav&RiRdh i fRadily Bkiakd and/or
sugar (N-acetyl glucosam ne or N- acetﬁl gal act osam ne),,
sequendghiusiag|ceavanignalinsogsenizpe ot ramipi, alNAcReof gV EGE is isolated

o o R P B
to the gaﬂle enbding VBIGE.hemi'isolat8" dddei¢ 288 oledbhe yrmtdctﬁicch@@m
e AR PR 5 2.8 O S0 B2 B,
which 1??&%r&h¥&l?sakﬁfé§a@§i BhERAGTN REMcDH tﬁé‘g&?{&ﬁﬂe @hclele acid. An

Enzynol . 138: 350 (1987). ot her t¥pe of
1solated:rmcw1@amd rrmndilleclatoth@n thap llatlpdbslp epsdtdiee igfwhiple it is found in

nature. &S‘%j %1 ted np elgfac ccs‘)tplg?l {ﬂlﬁ]&eg etaPeechJ r%\PS%Q(E gr.%%. t‘ilg nﬁ@lgic%fcid

molecu[éois)iﬁé)ﬁé/ch ﬁﬂ@at@a}/@éﬂls HoleYéx, Qﬁ’i@oﬁi&&l @lc)iOhcid @folecule includes a
pol yoxyal kyl enes, in _the manner set forth in US.
nucleic rag[dgneleqng coManﬂ@lrgcggls that goyngdy expressghe palypeptide where, for

example, tﬁg Quééllz acf(li et B hronsoRRl location different from that of

natural cells.

[0118]Signal Sequence Component

[0119] Polypeptides of the invention may be produced recombinantly not only
directly, but also as a fusion polypeptide with a heterologous polypeptide, which is typically a

signal sequence or other polypeptide having a specific cleavage site at the N-terminus of the
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[01 12] Vectors, Host Cells and Reconbi nant Met hods
[01 13] The pol ypeptides of the invention can be
wonrowuseds r econbi nantly, using techniques and raraIS2@b®23318
readi |y obtainable. [01 14] For reconbinant production
of a pol ypeptide of the invention, e.g., VEG- or
mature pigithin Popelypentide apbeheterohedoyp élﬂtl@l(féqlﬁ?@é% sejecieshiypiseHy is one
| ei
that is recogmzﬁggrru% g%lggsse(y? i.e., rcgepegd Q%F Q%\gﬁ C}{%gtl&l %f%l?t o@tlc%ﬁ For

prokaryeli©Bbdl @el(ahpd dd hataédogRizebind pcedsAhe ﬁ)@[tlvfe(}ibl}@mpuiwﬁgm
Many vectors are avail abl e. The vect ar corrponent S
sequencgeﬁhé el serercg desubsiiitedrty ayokanypic Egnal Sedushes iecrgh &

exampl@ ffrc}nl? ﬁl eé?l)wgpg oy tﬂg nlk%gﬁe@ é@spﬁﬁ%elg%?ﬁlhn@ses k8t heat-sta le

icati one or “fore mar
enterotcg;emﬂslead&rs Enhwasteerec&hemﬁmtnauae pigoaiztguencancly de substltuted by,

transcri I n term nati o .equence. 01 15] Th
e.g. theeSSFB?téE‘éfifE’ﬁ cadsr ¢ ffct%réa%ﬁéﬁ@e@u ing @f&mr@" a%(ﬁﬁ@@/ﬁ@‘@gws

a—factoﬂ@&d’e?@a&yacﬁcpg hdsPRatSeRERRS 'tﬁl{‘Coz‘;lb%BnPélﬁé@ﬁﬁ)Maée'léﬁﬁ%g or the
codi ng’ sequence in a particular host” orgarism

signal dcsmthed lin &\é@ Qefisess. thanammehauq:etlladxlpeesslon, rparomhgmsleeal
sauendsSe GEBTP LBl e BB e Bt PRLI D o0 simat, e

avaﬂabﬂéukar yoti c cells are known to utilize pr ormt ers
yadenyl ati on signals, and enhancers.
[0120] Nucl e.Tbe Ajf@@%@p@ﬁ%ﬂ;ﬁegi%Rebga%@rre@ mg Eraﬁlpé%PaJA

mumdn%qhgpgggﬁgncgg inb&li@hi onship with another nucleic

or exanple, DNA for a presequence or
secretory | eader is operably linked to DNA for a
[0121] @okimpgReplentidn GCampopemxpr essed as a preprotein that
part|C|pates in the secretion of the polypeptide; a
[0122] pr onpBeth exipressien 18 Floningoiseioabtaatdin alesleicacyl segueneg that

enablesstﬁ@%’eec@&reco r%ﬂictate% & B].Smt)% sefcfrc?eﬁ%%gﬂ &ills o@ef?éralyé 8n cloning

vectors IthuEl kc&ﬁheh@:e i3 ogedian gnﬁms umflmtmfto irdplicste pmmptmdmnﬁyl oﬁ thedmst

to facilitate franslatio CGener al | "operably .
chromopg {ehgEs Origlns phiRPGHTa te aLoBaP R romlsing: e

sequen&RNELAHQU B en @B Gre Wall kiR RS ‘?1 vafied o Ba4EHL ry}éaslt efd8fruses. The
conti guous and I n readi ng phase. "However, "enhancers do

origin af a¢plivatien fromithe pbnmmgmﬁ)&%ﬂ is iswikdbiigyfor snast Goampine g begteria,

ation.at ¢ i ent trlctlon S|te
the 20 gpt R i sERRHE RSB EONaHED DRuREEER eV ho HsGbma,
adenovRE@MIV &r BPV bitkgeful ﬁfr%ldtﬁl@@védblﬁﬁﬁﬁmﬂ)&[h@&n Wbllsh Generally, the
conventional practice. [0117] DNA encoding t

origin qf geBlisapen ermMpAnephis phiesded B mammalian §¥prosgign é(?%tals (the SV40

o LKA B S Fepigab By popgaes. o

sequenced e.g., by using oligonucleotide probes that
[0123]&1&twap§%duk€mfpobéﬂdi ng specifically to the gene

encodi ng VEGF. An "isol ated" nucleic acid nolecule is
[0124] a nuclE&pessien andelpaiag|vectorsanay eontdip atsplpptéan gong, also termed a

selectata% Fnaclr 19% © q‘\;&{ %me?e t1!)1$ %@ﬁes %Hgocfé%%tgms it t(a) Q:ldﬁfe? E&ls?aq{cg to

antibiotics or other toxins, e.g., ampicillin, neomycin, methotrexate, or tetracycline, (b)
complement auxotrophic deficiencies, or (c) supply critical nutrients not available from
complex media, e.g., the gene encoding D-alanine racemase for Bacilli.

[0125] One example of a selection scheme utilizes a drug to arrest growth of a host

cell. Those cells that are successfully transformed with a heterologous gene produce a
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which it is ordinarily associated in the natura
source of the polypeptide nucleic acid. An isolated
wouceleadgseaci d nol ecul e is other than in the foPaTwiS2006/023318
setting in which it is found in nature. Isol ated
nucl eic acid nolecules therefore are distinguished
protein danbarring drugresisiancesniddhusiuedue deasleftionaieRisnes. i Fxammplagof[such

. cells. Howeve an isolated nucl eic .aci e
domina SeleHAgtISE T uiegs Beriyiiroyeb e g LB RRLT <
[0126] that gpsth&akhhpleofRuR e bdectidé HReREd i nwhenaianfeells are those
exanpl e, the nucleic acid nmolecule is in a chronosonal
that enable ¢l idemtifitiafipe pberlisicompeichbio teffe upaihg nagleicercids such as DHER,

..[ Al S| S | .S t [ f
i A RSE R EIRAER o bAs BLass b, o
adenosifil dea@tihase, drdithiak decagisoxgldselsdzon pol ypeptide with a

het er ol ogous_ pol ypepti de, which j y 'ical ly a signal
[0127] gequelRieamplsh Hlle (OFpgaEt Filb WP S Cpee Bpjere A

identifiegll t%lra%l?tgﬁn 'alltl ?1; ﬁlteﬁ]aggﬁgﬁhmg {H DHnRd mteﬁﬁllm?‘&'df Sl BkfRotrexate

r ypept et erol ogous signal sequence .
(Mtx), ssehgetitide antpganddtlof DEFRn&n tipmbpiiste hegogh ivhed vdkidtype DHFR is

ocessed (i..e., cleav y a.signhal. pepty e).: by the
empon 5 e s S8 G e BB ORISR Bl
[0128] " €COORI1&@afNdy, HoRCRHS (phGculaly WRd R RBRIthaoflafn@ldogenous
sequence, the signal sequence is substituted by

a

DHFR) ran$fernyast orccostrapsirmed gudiieNAsefencesencpding @paheatide of the

. .from.the n .t h i . .

eyl S5 By AR BBsBPBRLASE g smpostyosi

3’-phosplReRERrasé QA PMEasi beseldcaidi byrtellpgowiatih eedhirg oahtaining a
_sequence. may be substituted by,,e.q., Eﬁs %9st

selection pget ferste peeiale merle SUEh ASPRNEHNPF RIS ﬁfél 1otic, ¢.8.,

kanamy§ﬁl(,:g ; QY G AR s'él:glvy.%%m%.ség@csé,mor | eaders), or

acl osphat ase | eader, the C. al bi cans gl ucoanyl ase
[0129] | eadeA, sugable kelesiogremhe fasse irbpast in WO 9OV g@@48eseninin the yeast

. .an cell e essi [ si.gnal ; .
pas RS RONS§het BE 35 T TR, T S e SRR crion
marker RETNAGtadl SIRESE WaktShdkiad the fabﬂity_ﬂh(ﬁ%rb@bh ecyplodhad)forldxample,

DNA for such precursor region is ligated in readlng )
ATCC Np oA 76 or BRRA4dn Joaesh Geteiies ol gt v b elhsrpregeace of the frpl lesion
_ : : sh . . .

v Y BO8 Bl LY 0 FFE Ao R RR A,
transformatiog by gaew it is dglenercetof atypephinl. eSintilheyybofateficent yeast

replicate in or nore sel ected host cells. .
strains (&SHer 20102 oF ASCEOHA QOWB%%P@gﬁDHi OWB UL bearigg the Leu2
gene. that enables the vector to replicate independently of
the host chronpsomal DNA, and includes origins of
[0130] r epl i Emgdditom veetatseleorelifby the bi6ivracirefadamad e 1 can be

Such_sequenc are wel | known ,for rje .
used fobg%qs&rfr%.%og} 8§z§{u,yvgrﬁgzy\c;fsr3@§§§.. Aﬁfﬁréla@}’%ig’i an eé&%re%gmn system for
large—sda@;%rb&@itioﬁ'bffrédém‘tﬁmt pA1asH¥intbspBRa22 pbised ior Kalticeisf ¥an den
nost Gram negative bacteria, . ) i
Berg, Bio/Technology, 8:135 (1990). Stable multi-copy expression vectors for secretion of
mature recombinant human serum albumin by industrial strains of Kluyveromyces have also

been disclosed. Fleer ef al., Bio/Technology, 9:968-975 (1991).

[0131]Promotor Component

[0132] Expression and cloning vectors usually contain a promoter that is recognized

by the host organism and is operably linked to a nuclejc acid encoding a polypeptide of the
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the 2mplasmd origin is suitable for yeast, and

various viral origins (Sv40, polyom, adenovirus, VSV
wonroA%Y46ar e useful for cloning vectors in nanerariuamo6/023318

cells. Generally, the origin of replication conponent

I's not needed for mammal i an expressjion vectors (the

inventioS\Rromotergiumtabigyfor yesividh prpkiygolisbestoinripde deaifivd Rr9m0ter B-

ns the ear| r el
lactamaseddﬁ.éi é‘?‘?‘? mﬁ%tzﬁ )ég%} nlg(ale 11r11e) %hoglgr;lalg o%’isan é‘%\%&é&?ﬁ r(%ggromoter
system, SRy RoMBleB duchAs GRNMEs phfiter! ElowReeq otel Emt\albbﬁ:tenal
mar Ker . Typi cal selection genes encode proteins t Bﬁgl@-

promotefsgire e@tﬁbl@r Fremioterafos @s¢ i bagterl Bsiers abyo Willropiang|
D 3py R bR s YA RIS oo o

1nvent10ﬁ_r (c) suppl y crl t| cal nutrients not available from
| ex nmedia, e. t he gene encaodi

. D-al ani e ot
[0133] ¢ acen%fg@of% ﬁe‘EéB‘?qSIaire kpQyiDIor CEHEYASS F‘é‘a@?’ aﬂ eukaryotic genes
have an %\g‘s? L e%&nﬁ%ﬁ%ﬁﬁéa@%ﬁlhﬁ% 85 B HObdses é’ﬁs’h%&h TR W bite fwire

s that are successf ul
transcrilttioansfmmatuﬂ Andthersseetree 6hwgsidso §o ﬂp@sq@ ﬂl(pdfm?éﬂ Epmaheptart of

conferrin dru ce an rvive ,
wanscri R FHSN LG R N R A BOR QPN A D A BEfider Abige 3
end of n&b%ﬁedﬁaﬁyo% lggﬁesn@ QA TIA ARYLQRIRE Blak Brag Gedhesignal for addition of

hygronmyci n.” [ 0126] Anot her exanpl e of suitable

the polys fadlcipdly & endrafdhescading seanensei Al ofdhgss sequenetsae suitaRly

enabl e th fi n of cells conpetent to take
mseﬂedd’ﬂtoteﬁgarﬁo% egp?gsgi&n V%éé)ﬁsgh as DHFR, thym di ne ki nase,

[0134] et al Exadohplendi snithblapebmdting seyypinced foy ugr withtyeast hosts include the
met al | ot hi onei n genes, aden05| ne, deam nase cgrn hl
as enolase,

promoteyeox Srhieyphaelyceraie kinaggiorpiheg glycalimSPayMese Y
glyceralhglylﬁfﬁpﬁ%%% bbn{di6e éﬁhﬁ%&?&l&ﬂ‘a%é PIrBaREdeE®ok{Iass, phospho-

y culturl ng all of the transformants in a
fructokmadet glueoseedphosphataisoptmsai hrphorphoglyecsaiamantis Ryruvae kinase,

t|t|ve an t of. DHER. at e host
tHOS@PhQ rﬂg SURERARES 8}‘?‘%8‘ LGRSt andeégg&gﬁ]é Chi nese
[0135] hanst §the éHSV foeAd@rs Cehich hteﬁﬁdldﬁiflb piczmiters maldgfhe additional
activity. %8 Al ternatively, host cells

advantagpgf mr@gmmqqmmrpued Hperomsl canditians R PTIRMARI SHEABLET
alcohol Q'e_@% % n"élgésf Ogg%p?{ O((Z)%e{c 09 R Wdohdoe SeAuRECES

g a po ventiom, wld-type
associatettRhatied ginmmetalaisan) mdn:ﬂfotlaeh&an,t gjzﬂeealdﬂryldeﬂ Blru:@ph%%

dehydrEE LBl BYYOt eSS N T SO Hg . Suitble

vectors %ﬁ(ﬁ ﬁ&ﬁﬂcﬁé}s 2QERL if Phast %r&@ioﬁ%@ﬁﬁﬁef@dskﬁlﬁe&ﬂm THOFM Yeast
ogl ycosidic antibiotic, e.g., kananycin, neomnycin,
enhancels al@aL 8. adswawosslywac‘émth Meast PraYBHErEOQ [0129] A

sui tahl e sel ecti.on
[0136] gene Faggcgmuolnr?f tpﬁ]ér% édets % hgs i éél?lQX ?x%ii é%c?org m ahan
host cel® s cHitdlled; fof 8)2ar§@e,(5591?1%h‘)0ter§'b&ainéd) frogrethe gpnmeshfsumses such

sel ection marker for a nutant stral n ofgieast Iac}i n%
as polyeIna VRS, [FPWIPok yigs.ARERViFus ($ICH 35 AN VERS drHAYIng Pap! fonth virus,

avian sarcoma virus, cytomegalovirus, a retrovirus, hepatitis-B virus and typically Simian
Virus 40 (SV40), from heterologous mammalian promoters, e.g., the actin promoter or an
immunoglobulin promoter, from heat-shock promoters, provided such promoters are
compatible with the host cell systems.

[0137] The early and late promoters of the SV40 virus are conveniently obtained as

an SV40 restriction fragment that also contains the SV40 viral origin of replication. The
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ATCC No. 44076 or PEP4-1. Jones, Cenetics, 85:12
(1977). The presence of the trpl lesion in the yeast
waasdie/ 16868 genome then provides an effective PCT/US2006/023318
environment for detecting transformation by growh in
the absence of tryptophan. Simlarly, Lew2-deficient
immediyeastly proradtasof A DTn20 cpRMegsloBys 6ynvenientp oplagednas ed

T N R e O

bovine % HBPnQ vREDhs £36k1418s HREEsddan U.5 aPmémNRUI«0, 436, A modification
I'uyver omyces yeasts. Alternati vels\;5ie an expressi on

of this swtgmelmdﬁwxbbd\ iyE-S dateat Epo‘blé@lt 96n Tk alsodnyies abait, Nealre
297: 59%@%?&? 2?18? 8)&}8 sor to?%u%j%rg S?Ol)me %)NX P trrijo g SlsYinder the

control @K RHIBESiHIG KiesE pfcﬁncftarfr@ﬁ Gefleb @mﬂnéx viRdsu rAatdrm@ety thenbus
human serum al bum n by i ndustrial strains of

sarcomgViiys/\ong figredaal repat cands usedss He PEIARH. Fl eer et ah,
Bi o/ Technol ogy, 9:968-975 (1991). [0131] Pronoter
[0]38]%%9%‘;9@%;11@%% &%y ession and cl oning vectors
y

usual contal n a pronoter that is recognized by the
[0139] host %ﬁﬂwlﬁmnfmdl ]DNAQ%&@JS&B%M pbly@ theloF tiis MdehBbE bpBigher
encodi ng a eptide of thei nven ion. Pronoters
eukaryajef is Qee 1rfc43¢a8@f¥ wiseiing 2p RARAPSEY SEHISE sntp g Yegtor Many
r
conanci BOEOTEE By i ELATES A0 08 QRSB ABBLE oo
fetoprofim rad aérsukiy)s tBypicalipdodweybill we pn entiineeisfrau aleulsrybtie cdlbdirus.

romoter, However, other kno b erial . not e
Exampleg {achsledhe BYAfsuinger o the e pide sg%ﬁéml&ﬁu engnioa &5270),
the cytdthddal SRk @:d@&grg%t&%nh Dh&%@ﬁ’ol&%@eﬁha%@&%ﬁﬁ@ late side of the

operably | encodi ng the pol ypepti de of
rephcaumleomgm,emtlladmov[ilm& 8@flanperonSeenlss ¥quinnlesrar®/ khd&h19&3) on

al | euka ot | enes have

enbanciig SRRy aeiR ot Sl FRiPiBly SR gf Gy B piiced into
the vectéR 8t 4 padHtidd FNort3n o tHetpR1yMplHE-Encadme st@len6s) bubis typically located

initiated. Another sequence found 70 to 80 bases
atasitqpJEeRiin PBRIThe start of transcription of many genes

WQF may be any nucleotide. At

[0140]{'%”9615 ;n%ﬁl%g(g’?% g}?(i/ngltl C genes i s an AATAAA
[0141] sequelixprestian vemyrsimeed ineukayntd hdso celisdgedst,dnngif inséwe, plant,

it e bt S 3 S S U S ST ol

sequen@ KREKSATY ForBhP ke B £10n 08 GrhcfiptibY dtior BXBIRIBShOMRNA. Such
sui t abl e” pronoti ng sequences F use wWith yeast hosts

sequen¢ajcirucEmiBlyHvi fefrgmftlw SBarph Q@]@h@gﬂ%b%r, anlgans]ategsiegions of
eukaryc())t%c ogr; ru%]h %)‘fﬁ&sy I\%ﬂ% g es%e ée er% C r%toa?nelguacz%()%dﬁ é%rﬂents transcrlbed

as poly@dﬁnyla@ddefr@geﬁaﬁ@myé aﬁtﬁansm&ﬂsmiﬁ@cﬁrf (bmh@mm&%ncodmg the
gl ucose- 6- phosphat e i sonerase, 3-phosphogl ycerat.e
polypepﬂqeég dhe inyeniipR: ONR iuppgg]etranscrlpuon termination component is the bovine

growth hormone polyadenylation region. See W094/11026 and the expression vector

disclosed therein.

[0142]Selection and Transformation of Host Cells

[0143] Suitable host cells for cloning or expressing DNA encoding the polypeptides
of the invention in the vectors herein are the prokaryote, yeast, or higher eukaryote cells

described above. Suitable prokaryotes for this purpose include eubacteria, such as Gram-
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tri osephosphate i sonerase, phosphogl ucose i sonerase,
and gl ucoki nase. [0135] O her yeast pronoters, which
waneaoci1aghasi bl e pronoters havi ng the addi ti onal PCT/US2006/023318
advant age of transcription controlled by growth
conditions, are the pronoter regions for alcohol .
negativede (i nepEsitaseor2anisst ¢yt axempterEnErobasicriagsiae syeasdassherichia,

e.g., E %@g g@%%l%%{%rﬁ&zvé%g : gﬁ%@%ﬁ%i%geu\é\f gal?irzgriletlfaf)gl?.r,] Salmonella

typhimuBhG SERLAY, RYL e rddlaanmaican sl ahy Shiggif) as diellas Baeilld yingtsas B.
responsi ble for maltose and gal actose utilization

subtilis S\ Balbihenifaratotess. b digherifastiés 41 B dcloged in P 2605710 published 12

. r£ssion ar urther descri ' , t :
R T e
cloning R6QAPEEFi 2940 BIRIC 31, a06)¢ dlitpuigh otlef sypihypeptas desoldB, Ehevli

i nvention fromvectors in mannmal i an host ellg IS
X1776 G &1 580, 2poE. GlaWa 80 hYChraraobrs sorsttdnbhese gppples are

. . vi ruses such as polyoma virus, fow pox
ﬂlusuaﬁt\y]ia?%tg‘%qgggﬁrg\%nﬁ}s (such as Adenovirus 2), bovine

[0144] papi | Incuiditicinrta prokamicsss, sdacetie microbss sushitas fibapa¢ndoisriuggi or
a retrovirus, hepatjtis-B.virus a typically Siman

yeast gy GLIRIORBY DT T IS NE P OT G e gt e e

vectors.PSQRERI S ceLeDevisilid) Dr 86hlidn MaRERS RiastOfs tA&most commonly used
i mrunogl obul i n pronoter, from heat-shock pronoters,

among lomey puledyaigdtospmisneganismay. cHeweyrat 4 Birbsgiof Rihen genesy species,

cel| systens. 7] Th r : : .
B N
Kluyve;f)%&é_’sifﬁ)bﬂ;cs QfcH fs_'gl dFRK. z&dz@i;{] K.qv@gjz@ (g ngiznzhp KSWatgavicusal
origin of replication. ei medi at e onpt.er of.
(NTCC i o ieistame AT o Pl 0 e ot i3 SBBk & HeoRltaram
(ATCC36'doBf ¢ | th%ﬁ&?&:&} AR T HAIBIL;- yafrsis EUOD6); Pichia
eéxpressi ng i'n nanmmal i an host's using the bovine
pastoriP@P 183070) VCandidaa I rixhvdartnorreessa HR2402HE; Neurgsy®ra crassa;
Patent No, 4,419,446. A nodification.of this.sys .S
Schvangiaeppr i o SCPEsnER risterif G0 G GnebdS SHET Rl e .
Neuros;ﬁ&m?f’eni&‘ﬁtw%, TodPbcQBmh AAd A3232N 11O RofX UICASS UORidians and A.

_ unman b-interferon cDNA in nouse cells under the
mger. control of a thym di ne ki nase pronoter from herpes

[0145] |Si mpl séitéﬂlé HSst Al 8 Hl%te&ié%'séion Bﬁggé&yﬁatéﬁé& UL the
ong erm na repea can e used S e 0 er.
inventidDdr3 A fvdtaiea rmfttiestiidr ofemzorse xafpl3 9y idveanbrtd ils owlude

B IO S R
permissV ARG E fiost SAHERGH Hobls Qud& Sf)%%ﬁéral Mahyeranianslllar), Aedes

sequences are now known from manmal i an genes (gl obin,
aegyptidhrasquse, Aadeb aitopictia-(osquim P wisephibudelppeagisien (fruitfly), and

Typi.cal | ane w |l use.an enhancer fr L i
N
availableat.g., thedle- 10farfaRofTARb draphd Qilifori@i NPV RAad #0087 rait be

cytonmegal ovirus early pronoter enhancer, the pol yoma
Bombyemna WY, and suple virases mayde used agige virus herein according'to the present
invention, particularly for transfection of Spodoptera frugiperda cells. Plant cell cultures of
cotton, corn, potato, soybean, petunia, tomato, and tobacco can also be utilized as hosts.
[0146] However, interest has been greatest in vertebrate cells, and propagation of
vertebrate cells in culture (tissue culture) has become a routine procedure. Examples of useful

mammalian host cell lines are monkey kidney CV1 line transformed by SV40 (COS-7,

ATCC CRL 1651); human embryonic kidney line (293 or 293 cells subcloned for growth in
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replication origin, and adenovirus enhancers. See al so
Yani v, Nature 297:17-18 (1982) on enhancing el enents

wobanocacsdegat i on of eukaryotic pronoters. The eROamS2006/023318
may be spliced into the vector at a position 5' or 3

to the pol ypepti de-encodi ng sequence, but is t)llﬂl cal lﬂ’
suspensioocatten, Gtahamsdtiog, b'Gdnr\Gnalt %S%(%Debaby hamster kidney cells

o SOH P FRSTSELRTH SeEPIIRE QL EMH gt proc e

Acad. S&iYB8AY7:409691980))NsREke scploftklls EMNVIAAathB B, Reps;od 23 243-251
nucl eated cells fromother nmulticellular oqn%anl SNB)

(1980))anonkeykidney spln(GV 5 A GENCEE schisisan grops mankey kidney cells
(VERO ﬁ@r\g‘r&? {Sﬁﬂ 27} LARSE" é&iéa?@ar@iﬂﬁmfa%éuss{}?%ﬁrzk .%T&@B é(EE 2);

seqguences are conmon

canine I{iﬂne@nﬁﬂs MDEH, WBCC AL 34)Ubﬂiffﬁﬁ $zitaivedcdl]s ¢BBAS3AfATCC CRL
ar yot I C Or Vi

1442); bogNDARE I BHRIEOB TS e S i dieais 4568 O Fre s065);

i
]nmmeﬂgﬂﬁ@ﬁYﬁ%%ﬁgenco |ng fhé égcsgg%¥ng%g%J?ﬁ%g?ﬁeg%fggwh

N.Y. Acfdh&cii$83:uH-a8r(4D32));INIR Coincetler i heellis pandorommoarerepatosna lins (Hep
@ bovi ne grow h hornone pol yadenyl ati on regi on. See
) WO94/1 1026 and the expression vector disclosed

[0147] t her eHBst ckfid 4 lnaateahsPRitR Ak abododbRriBed bﬁﬁe@fonl'&sﬂlomng
|'s [0143] Suitable host cells for cloning

vectors éo(moég)gpn@e oiNbe BYeRiE TRy OdRsiop GG ﬁgllgqrp@ gscqywelgtpfglal nutrient

o

the gene‘éwnt:&hhgtlﬁrdekﬁdsd/@t;&&cégr thi s purpose include
eubacter| a, such as Grammegative or G am positive

anisps, fo xan‘pl e, Enterobacteriaceae such as
[0148]@51 @gitanfigst éelg coli, Enterobacter, Erwinia,

[0149] t IyebSJﬁE iqusr“hc 1 olgsggfd ]é)arogu&ogﬂb%pggud& & the i%@!im%gfbe cuc}tured

phi err atia marcescans,

ina Varﬁby Qﬂhédia aonitedrtiahg aBalablelmhedaoithas Ham'’s HbO l($1gmaa Mdinimal
licheniforms {e.

EssentifiMegmdBMERD. (1B s REMIL 540 SEma B ecc:sséﬁf@gr%%'a@ag?e S

L T e

for pre-adipboytiesCatfbeex) sdte. a:mms\bkerfoa@ﬂ@rmg@ﬂlq hast cgtls. dpfildition, any of

the mecy dipeshim i e e s ROV iRp A et

Biocheth h@@ 25 171 99009 S PA4rbs. lumeadiat 4857 866;0Y,IKAT 62 HS80,655; or

eukaryotic m crobes such as filamentous fungi or yeast

5,122,469 VIR HaRTgler Qs kb s Rend P> may be used as culture
media f%lgg}\éﬁlg)g oc'e?lg Ry P ﬁle%é’]}ﬁgﬁ'lta'n?%} Igé(;'sgl‘ggfﬁﬁ'%aﬁsﬁ%!s ‘ﬁEccessar¥ Wll .

tes ESr evisl ae er' s yeas
hormorieh Qnd!ﬁlsdithelogﬁm'ﬂi factose@uanmngsdlinveansierkiar grodpiderimakgrowth

o), TGS TSR Y L, OS5 9 DL BT e gt o
HEPES) SlielddtidSHGHPS adeidshRSANGTRANRIRES EmtiBRITRE (such as
GENTAMYCIN™drug), trace elements (defined as inorganic compounds usually present at
final concentrations in the micromolar range), and glucose or an equivalent energy source.
Any other necessary supplements may also be included at appropriate concentrations that
would be known to those skilled in the art. The culture conditions, such as temperature, pH,
and the like, are those previously used with the host cell selected for expression, and will be

apparent to the ordinarily skilled artisan.
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Kl uyveromyces hosts such as, e.g., K lactis,
K fragilis (ATCC 12,424), K. bulgaricus (ATCC 16, 045),
wé 200616848 ami i (ATCC 24,178), K waltii (ATCC B6TABR)06/023318
K. drosophilarum (ATCC 36,906), K . thernotolerans,
and K marxi anus; yarrowi a (EP 402, 226); Pichia
[0150] Bedepeptide PuEification070) : Candi da; Tri choderma reesia (EP

o151 224 S D BEASIRE uiies FDALADIF B8 R

VEGF o$ dédiitiasal tlﬁar@whbﬁbﬂ@@é;ﬁﬁk&geﬂ&ﬁﬁt% tdrhbined With WREF,adh ben
and Aspeg&nl l us hosts such as A, nidul ans and A
producedinjeacellylgrin 5 the peripsmiqspase. 96 directhpsecietrd laseﬁhgggeﬁw
Posperf AR RPbRER} 0P .0l LOBSH BILIER: A o o
host cell Ipveest e db@ated! palypeptide deorel thattthaabebn m@edtedcaeﬂlssparated
Nurrerogs bacul oviral _strai 2@ var |

t d
and/or reqoprE BESRYR AETPRAGR SIS RA eBoRgEn dame PR Fomgepes o
its natuﬁf’&ﬂn%ﬁm%@ %?érﬁfsrtH&' Wwang ﬁuté&éf& Qb didghoktic Hag@speutic uses
aegypti (nosquito), Aedes al bopictus (nosquito),
for the @ﬂ}quptﬂﬂ land mlyamdgifsﬁreym(ﬁ, mrm‘ﬁne,%; andzaiiger B@WQWCQW% pr
nonprotFiEoRE s phsrr o RgyS e Bitabdrby Wit pER ORI o

greater thah DERLHYOReibil SFPoRIPRPLidedds! defiiinfed byRhe B_.Bdrﬁ imEtth d\'r more than
strain of Bonmbyx nori NPV, and such_viruses_ my

99% by weright @) tchiedearee s thiciensi th ohiaibaldeasy 1§ esidyes Bﬁ@é@ﬁ‘%mal 2
internal §g1(1)1§(g (?Qe RAL! Baé#s ¥ 5¥P1Fnﬁfng}§{ug@§c£&ﬁ% P 03) to homofgenelty by

era rugi a ce nt “cell 'cultures o
SDS—PA:@E uader redlrcmg ¢rotoateducmgybmhnonspsingﬁlmmasewﬂlhm, omsitver stain.
t obacco can be utiljzed. as . hosts.

Isolated; polypeptde 3 ]él% p@}ygg]?t in situ pathingsFam 1n81é 646&18 31gﬁedat "east

oRPRIRLAOFLIPheprifE's RUAN BnGRInhent WilCHbtBeRedehi. SOtdarily,
onecon@{l [ture) @ﬁb%egclorre a rourtll nél prnoccledure IEf;(arrpl es oafrly

howevepdeflated paln‘pabtlcbrwlﬂdgtplm 4d by atdenshone prsiicatjokstthey CVI

o152, SARUEL RIS S PR T Byt e

are kno@h Wg‘?‘g‘r@*g&&%‘?w momédagipnaﬁm E?z”uad?caan, erlalds id EnGewlogy, 182
iro ; ba anster kid I HK,

(1990); &mso@wt%)f’ur@w%@s i d’\fg%ce Shtfasepryene é York

(1982). Elﬁ]%é) nffz{tlo"ﬁl ste é)%%@glectléﬁ‘wul d@}%ﬁ%o%@mrﬁl?@ Jnﬂhé%&ﬁre of the

ertoll
productRmmrocbss ﬁ&'dZidaﬁ t%ﬂalﬁdlﬁﬁ(DO)lYPe@ﬂd«&@ﬂhk urdmeyompmdgce(dc&f

eSS g T 5 AR R AP B e v

sultablecc%ltoécgelﬁ kilafon @eTSCCT fe6h-%2100) ©2BY B@zﬂﬁhdﬂﬁeﬂ/ea@f@éd Seﬂb/a@tﬂoyed in
34); buffalo rat liver cells (BRL 3A, ATCC

eXPressmLof @mzs)pepn@mﬁhe invgniéer gan ouligaptedbyrateys phypicalehgmical

s, 1 EELL 3 SR col A0 R TR, N i s

The fol AR Srodedires a8 exendplarydi3uitdblé ﬁmﬁﬂ&ﬁﬂ)l)prodvaﬁeﬁ hyefrdcsipnation

FS4 cells; and a human hepatonma |in
on an ion-exchange column; ethanol prec1p1tat?on reverse p asei_ﬁlg)Lé2 ghromatography on

silica, chromatography on heparin SEPHAROSE™ chromatography on an anion or cation
exchange resin (such as a polyaspartic acid column, DEAE, etc.); chromatofocusing; SDS-
PAGE; ammonium sulfate precipitation; gel filtration using, for example, Sephadex G-75;
protein A Sepharose columns to remove contaminants such as IgG; and metal chelating

columns to bind epitope-tagged forms of polypeptides of the invention.
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[0147] Host cells are transfornmed with the
above- descri bed expression or cloning vectors for
weoabospeptes de of the i nvention production and ceCTwS2®6/023318
in conventional nutrient nedia nodified as appropriate
for inducing pronoters, selecting transformants, or
[0153] anpl i Foriengmpleea g’@(ﬁ%ccmpmmamg)rcmeedjﬁsmrth@jc&éb@a@h@ anﬁed

[0148] Cu] turing the Host Th st. C
using, forLEAmPlS. PERSEGCETPRAgHa i 4 el%cft‘[ﬂnpﬁ %ﬁ«?&ﬁf? 83%3% hs&
techniquesd 5&?r8@1d ﬂ;rﬁﬁc‘éﬁf)ﬁ ﬁlte)éls%favﬂﬁﬂﬂl@ Conmercial ly avail able
nmedi a such Ham s O (Sigma), Mninmal Essenti al

[0154] Matahleﬂnf(l‘(lhﬁu@actl(r& grra) RPM - 1640 (Sigma), Dul becco's

101551 ot P RGP REERLOTee P B 2B T o By CBMalbing

materialluSefaliop @fhenod atfeihent ©F fouddsedestiiiiedibevd Qrprowded The
culturing the host cells. In addition, any of the

article ofminafagee erhpiser A cpaigingr. adnbel ged p pagiage usert.4 §uitabler o) |

comain AT Ay Mhau 8 DL 0 A S

containérs k2% bé@&rméﬂfr&ﬁ/a&&ﬁ@@ of WG RN OOER Bs ghass, lple@tlc I?g/l(ﬁnt;otton

polyesteggq:tp z'cl)‘hgg(gspt%%gq usg{g]aﬁ?ozl %L);lgéhe gs[%%lf:@%ﬁ( gaatgbg NBSondition
and maﬁﬁﬁ%sasﬁér}’le \ﬁ’b&e}%’ ﬁ(ﬁ{ BPREY bR dHRrwitd Hﬁ[tllﬂé @(Yk‘aFesf(ﬁ%e%f Ka

uch as i1 nsu transterrin, or epidernma rowt h
syringe fvsathtmdl)catlcsmldf me@su@hamsums df antive Iag@m dé 163@%@1@ agye agent in

the comﬁagp%{s 18@53?@8% taeg?] 6[‘%116 ﬁzébe S;ﬁf/uc %1 ?erﬁie‘yl%j E‘I’?Q ¢ontainer

indicate® Mt & sitioH GhuRd FEENEAMEEhNOE ﬁmﬁu@g wduhd®ealing. The
el ements (defined as inorgani c_conmpounds usually

article of meapafactuae oay Aither GABPHET & 89CORS COHADHCOMRIISHR ar
pharmaé:cﬁlg g%l%}fq a0 Bl HGO8E <BEn o@ﬁ‘ﬁﬁ YRhE whosé}ﬁf%yuﬁé?ﬁ E’ag'lélg,

ecessary sup ement s nw e in
Ringer’@tolaip apt dextrescsaihatiot pagdl solstibhalt mwyufodhéeinklndewtheo

.those skilled in the art. The cul.ture condi
materiay fop G AR TBHEARE 78 SRR s her R B et
filters, %g%égﬂegﬁlggéhs zﬁ%ﬁ%at@{%l baun8| 96484, dlli-pRYREMEShRAers ABHgue

to the ordinarily skilled
depressearst nesdles| @mss@}mgm Ynsonildt apat offingtactions, peusally witen

instruct Qrw,el% 111?02 cf%[{bwg Lee po tlhg ltllgﬁ dzllr%dadoggéey @ﬁ‘@?ﬁg ?ox?gdrﬁlﬁﬁtermg to

I ona apeu

the woudl d¢Re el Beread EIlIhE 1ﬁdﬂ@tt1d>rﬁ; incladddeith etkit géE@%,lly dadiudee
produced intracellularly, in the periplasmc

information g £q Josage, rdé’ﬁ@a S?Wélet el ot Qfﬁ‘fm%ls%@ﬁtf%é‘g Trspnjeni the
dlsorde% uﬁ?ﬁ%@éﬁ{he RN RRY Bﬁlk' eiq?g%@@e £ 1 RMti-dose

|un1or rdm host cell sat es.
packagéd) solsab-@dit dosdsy pepti de i s one that has been identified

and s arated and/or r onent,.of it
101561 P ur JPC SRFTIIHRB ACOTRIHEL T HaH T CGNBAGARS OB it in e ar
to pract‘i&ttHé HveSiH. TRIBEE Naridh EmbBR At G sof tPinviytiondn h8dig6h & @ose
h di agnostic or therapeutic uses
shown and described herein will become apparent to those skilled in the art from the

foregoing description and fall within the scope of the appended claims.

EXAMPLES
[0157] It is understood that the examples and embodiments described herein are for

illustrative purposes only and that various modifications or changes in light thereof will be
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for the polypeptide, and may include enzynes,
hor nones, and ot her protei naceous or nonprotei haceous
weabest1ies68 I n certai n enbodi nents, the pol ypept pde/uvsedob/023318
be purified (1) to greater than 95% by wei ght of
pol ypepti de as determ ned by the Lowy nmethod, or nore
suggestttd}@rpe%% Biyllmbmqh@ art (g atedo Ae dnslirdsd vilvin the sprit apg purview of
15 re es of N-term nal or internal
this appgf‘ﬁt%‘ a&@ S&"PSeE e @eddciaemgf a spi nning cup

[0158] EQaMBPIRAL: OTopiehl YEGE 8 Waiiieading W GF2 7835 @Aﬁ&lmr
reduci ng or nonreducing conditjions using

[0159] bl ue, Astoubletttiad (egaiPharmasist Bl %Mé)éﬂmﬁa‘éa%mtﬁab@mded)
i 38 B YREAAALS Sl Mo SEOFRARGE e
wound Bda¥ih§ @NRENin Mdb!]dctsn\oith Hﬁbﬂi@ﬁe&r&hor@r diea dableyd, foh e vkareof,

i sol ated pol ypeptide will be pre aredb s‘%ﬁ?ﬁ?
baselingyis¢ape elawféﬁl%%ﬁf the @1@?}“ pipe gagy freed S@F%ﬁb R (as
e b SRR (R ARSI 280 of e sty
is indicidedifrsEigel., Methods in Enzynol ogy, 182 (1990); Scopes,

otein Rurifjcation:.Principles and Practi ce,
Table g&?ﬁi@%@%ﬁ Qéafaﬁsw ¥ork (1982). The purification

step(s) selected VmEdebQ eRepg) Tor ‘H@Iﬂ@hﬁin(ﬁ&ﬂ)he
nature of the prqgduction process used and the

Mean Agaytiasgd) ar pol ypagidded8et)t he i nventPSr{4pridduced. | f
menbr ane- bound, pol ypeptides of the invention can be
rel eased fromthg nenbrane using a|suitabl e detergent

Mean GERbsdl h@8L (Bagd)* Tr(12281% {7 14¥B) or by |engyrnedi503x! eavage.
Cell s enpl oyed in expression of a pol ypeptide of the
i nvention can be |di srupted by vari ous physical or

W ’| £ BIggezes tha .
Mean sonicat | cgnﬂmr;;chanl Cg‘g_&l s6§upti on, S?ygsé?jlﬂg'm/si ng
agents. The follgwing procedures ane exenplary of

durac: Iy fracti-onati-on—on
MMMMMM I.j AYAN] \"AN]

L suitable purificdation proce

Ulcer Debrdqd gk Sase8i&@AGE0clol unm; et hanol preci pitation; reverse

pharsg HPLC;, chron hy on sili @7 ehppmat ography
eparin SEPHAF%IE%b@ chr omat og aph(y og an ani on or

cat On exchange rles{19.9)such as a pal2faspartic acid

col-ufm PEAE—et¢€ /L, ehroratofocust RO SBSPI-\$
Mean Uliet &tsp o SaPgodt e precipitation; gel filtration using,

Lerk0rx WicainplerceSaphagles (Cor 5,00pT ot el 1 S0y osp
ve contam nants such as |gG and net al

Pl e SRR fromel L4 1280 ¢ ope. (| dgietd b o of
Plagitlelpa{itdydes of t j [ 0153] a
VEGF conposition pr'g%g)r{ 5’r39'gm t he |c ﬁo cang@
* One plattbb-treadd stg§tch@as dxCltided Xd3li@mary eaause f £hissingglogeaypuy., tOne
e 5] 858 SRLEERL P3PS PP SRR o e
treated sAbjedtadidsot bive Mesplifeabnureay pOd5B4ntst n anot her enbodi nent
of th InRiAg
[0160] %g log\’hu gléc%po Ttr%gte ﬁ&ﬂl {f‘% 1@@&‘ eat?éa't'ﬂigntﬁ)ﬂg%efadnﬁ A

mat er i treat me
completdiine sbstetioh paskeal2o\E th@te%ﬁﬂlndmca]' kezombinant VEGF) treated

patients completed the treatment phase and 22 completed the observation phase. Patients
with diabetes mellitus I or II (controlled, glycosylated hemoglobin Alc (HbAlc) £ 12%) with
debrided ulcer area of 0.4 cm” and < 4.0 cm” at day 1 that were superficial wounds (e.g., at
UT stage 1a (no bone, muscle, tendon), see Table 2) were treated with either VEGF or a

placebo 3 times a week for 6 weeks (18 doses total). Treatment was every 48 hours (+/- 24
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article of manufacture conprises a container, a |abe

and a package insert. Suitable containers include, for
wexerspBees bot t | es, vials, syringes, dressings, POansames23318

etc. The containers may be forned froma variety of

mat eri al s such as glass, plastic, cotton,
hours) bpbhy metethan étdosesplqewcdnt "Bhan@nound pﬁlﬁ@%ﬁﬂﬁﬁ@@ﬁl@ﬂﬂb Was 72

e Py S05t 2 4ol G, 2P OB B L B ot

vehlcle)%strbxﬁbﬁ‘edj@&ﬁ@&ﬁwﬁl arl@eidBE toPaboUt A S%emmylbemmdmaxgl @)
nmeasured anounts of active agent. At |east one

(e.g M@tbow A4 emmlum mﬁbY@@M@%ﬁ (The PowsChespicaldermpany; Nidland, MI)
ot e LRS00, SEEE o ) e v
for 2 hoﬁ@@@hﬁhaﬂidr&ge@ mscmymmd neuced the ldmaalf idoging Titaeeriat tviheh epplied.

A fina %ﬁ%rvﬁﬁﬁé?ﬁ&%ﬁﬂ? e o el PR e Seadh Bl PP s
(with, e g 3L gﬂ;j 1.8 glxé dﬁlxg 0, (Rﬁ%%’%@g&rwé bengcd 1@@£M ﬁ‘rehﬁ)ﬁgﬁhy@rate)

‘tfose sol Ution, or gel solution.
was the fiiayl dusrrtghaattemaic IThe inat dusingmaterialavas apek¢d withe 1£Q mlrtlﬁJerCUhH

r. st andpoi i ncl udi ng ot her
Synnge5U¥n€ﬁ§fwﬁ?ﬁgﬂﬂ#§§ﬁpﬂﬁf ﬂ?%§5|ngs bandages,
[0161] appl | DAL, (AU waRal bt Sulcse MilreRedeeaRkion has rgteates than
t ongue depressors needl es, and syringes. Optional

or equalgtogdieveaks to less ﬂl@@ﬁllmmhs opprerteatngeniy Thete vas ReRFHYe linB*f‘Fgon and

e B IS S SR A 0,60 L8P Blgpa 12

on the sf'ﬂ'&@ fH&S Dl (RO Eedtiehikdle twiMeidiips WECK ér [g&ueb akd Yood wound
inClude information as to dosage, dosing schedul e, and
care practigh @doFCekBMIESSTCRTi B8 Plysiqehexanipaions Rlagigetric tracings

n
v S50 8 €300 pRls NETIRSHREUN Engecr
Industryl 26085 ChE&l&GhtaﬁMS sUleem afhd Gatrd SVounds-Oeneliopiag é?ﬁodtt@tﬂfer
sufficient to enable one skilled in the art to

Treatmegt e ¢8%hnhe i nvention. 1ndeed, various modifications
[0162] Of . h?hé &i@%@lﬂt% Befhda%éééd P hiRiddes B tea$hind closure,

ribed herein will beconme apparent to those skilled
which m¢1u¢1d¢1eskm ¢tlogure mithpat dr@mewmge&smﬁqtpﬁmm% (e %ﬁSFSSCd e.g.,3

ot e 15y 85 R PG SRARIAInE AP SRS o cay

meamng‘mp amhiRBidSofdRae htleel g h espRicdlesut@bcduld, Bsd 4 dirieve event

pur poses only and_ that various_nodifications or
analysig(eegige rq\cqmzéﬁ? clasareeoPriger effeay FdRtiByY poPeesnd gifyction in
ot AL 105 8 B DL WS o o
analysig dilfqﬂanmetrdﬁdaoaﬂ@mﬁﬂle J1ok5 Sbcﬁdaryfﬁfﬁcacymppmms inE@fed; percent

.wound | VGF276
reductiqptiipial BFHITRES (o4 Aty i rEDey i FSatiad SHB Besting re- Day
1 value?gﬁc@éﬂcla 8 Eorﬁblb&dﬁé& hEhlkdps %@baysr yi:) |43V\ﬁﬁ1 getifrer(eRd digs) to

termne if ‘application of t opi cal VEGF coul d pronbte
complete healing of ulcer, time (e.g., days) to recurrence of ulcer formation for subject with

complete ulcer healing prior to end of treatment, incidence of increased total ulcer surface
area (> 15%) compared with baseline, incidence of advancing ulcer stage (e.g., > UT la), and
microcirculatory perfusion of the ulcer bed at Days 1, 8, 22, and 43.

[0163] Safety issues that were monitored involved clinically-significant hypotension

(e.g., defined as a drop of = 35 mmHg in systolic blood pressure relative to predose at 60
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wound heal ing in human subjects with diabetic
ul cerations. See Table 4 for a chart of baseline
wdizemsaseicshar acteri stics of the patients in thecswsee023318
for adm ni stering rhVEGF (as referred herein as
"Tel berm n") for the treatnment of diabetic wounds. The
minutes dfei e apiflicatien sf epglh dose ¢frﬁmcb'adreg1 dpngrihg first trepipgns week (days

L3 w55 SRR T ML ks R Bl

malodo@héjé’;ﬁﬁlﬁteh’ AloHPrhe idee fE@r *Qt%hﬂ?efh‘tﬁﬂé eftad.630h)a66 b Wil blood cell
excluded from sunmary because of a m ssing HbAl Cval ue.

(WBC) d’mmt pf 246,000y k)R pedustid] efinsi- HEG}Fmtlbtbdiese etsaddbodpressure was

s Rk S e Bl B LT, o

corml Iy 0.10e 43ahb 288
064 e D B R B 0 e m,ge'%*% e

VEGF). t Tm ameutt we pel qpph@:bwamuasm up@mwbemcbmlemeer@m% ), gere L is

SO TR T N A ——
to L in 01-12 @ﬁwaééﬁm%@' dugiRde bileg @ém%a)’ e%l%camﬁlétm@eﬁfs(ipﬁhéﬂ By aving a

day 1 that were superficial wound
sterile t@tgag deprassonovhisenie tofasupeunt o a@@ﬁylle%‘@f %wleéuﬁ‘jlcev@ ikeer,

was at a tﬁ%ﬁ%e%g hg:el g%&ou}{gg:%o% Sl k@&aﬁfg s%rr?l\lgs R aﬁle‘ﬁ%ﬁi&r (e.g.,

s (1 oses rea very
adaptec fﬁmtsircﬁes(sm/g) adfiepps) withtcotton pmrze (¢.pa Keﬂlxj ogep. 1éuethe\mek

sty Yl AR b BSOS e Gl s
Ulcer sdgn g& d;gg%t:?{ég(ag il @ A EINpEhR)d0NaST i MpHed hRMHeRgceY isal

bout a 5% net hyl celTul ose (e.g., 4.7%
redressede. g., Met hocel A4M premi um met hyl cel | ul ose (The Dow

o165 oo by SETRSR VR0 0k DOLIH L BB MM o

adverse@OEntWRAE cohpabIE OEtwkel GidhisnenBionps (talbessiaadd plaselﬁsgmyps)
and reduced the | oss of dosi ng mat eri al whepn
None ofsthe psrses VEBOVEROU§ @ versq Renisbseryeqd ﬁ@f%ﬁf@érqdlw &?e%tudy

C
o, 5 R R S NS o
group—>d &nifycte@tlah ulvag 1t inehd p]laedbocgrelup@lcwahmdl lafGCtldTﬁe Thiergawas one

. dosing materi al a

patient gvfi T group |dé%:{) %J\F?wqrsﬁm% afB? IaFtI tﬁeﬂm t%gli)uct l{he death was
not attrl'Eﬁieﬁ b BHe-stddRdd. Nendagad dnelintdaRy WpaBlcal@s pdteakibn Ricte

ul cer. The ulcer duration was greater than or equal to
observed ipeither treptnpeag groupan 6 nont hs before treatment. There

was n ctive. int j et
01661 o Pafene i SRt BroBRS bR A0, R sl Rafe e herved
in a triathaCBéadmdiDulderdiZe8 thad @eﬁd Um‘)sta‘ge db. SEluTablg 5tftuea summary of the

treatment the two groups VEGF or plac}e{g ald
results {5 miegiag b deqicHeR IWOHKHRTGR AR Of SUNEES WHR APEP eéﬁgf& ing and time
to heali gyﬁf cﬁ@l{;\l etic % ﬂ}e&ﬁ'ﬁﬂe?ﬁ@& withl ’@EGF‘?H 6 g '3"{9§es%§| &@Ek the

ot ogra and Drug Admi ni'stration
populat(dﬁ[b‘fﬁ)su@actd ahoeed 014-25% 1mpr0vement in complete wound healing after 6

weeks with VEGF compared to placebo. The trial showed that VEGF had acceleration of
healing of ~75-100% faster than placebo. See Table 6, which illustrates the time to first
complete ulcer healing in patients treated with Telbermin (thVEGF) or placebo. Time for
complete healing of the ulcer was accelerated in patients treated with VEGF, e.g., time to

complete healing (25™ percentile) was 32.5 days verses 43.0 days.
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I ndustry 2000, Chronic Cutaneous U cer and Burn
Wbunds- Devel opi ng Products for Treatnent, June 2000).
wpQABABRs4bRe endpoi nts to be addressed were i ncPdems2006023318
conpl ete wound cl osure, which included skin closure
wi t hout drainage or dressing requirenents, (e.g.,
Table Sassessed, e.g., 3 nonths fO||OMAng closure) and

clinically msajﬁgﬂ'@ﬁl j"dl m nut | o?§ Bﬁcﬁewﬁlﬁtl ﬁﬁ% ealing

conpl ete cl OSUrRedifcfibh in VPOEh® b 16 event ayRGFSS
(e.g., tinme to conplete closure%—]13 rimary efficacy ,

endpoi nt was pekwar(totabalgert | on Fiealing &VEGIF; er PlageliaiCe

area at day 43 (up to Day 49) fro e3n=ne was

det erm ned by qgg‘gﬁﬁ Y ative anal )‘/’%lri}ggc | ani metric

tracings of theqveGEks. Secondary efficacy endpoints

i ncluded: percent redyction in total ulcer surface

area at Day 29 E‘ﬂd‘ﬂ&iy 84 conpared with baseline

(e. g Day 1 v i dence te ul gRr1.75 (p=0.18
Day 43 heal §ar§%t§ at Days ﬁé’s gggc and 84%??\%;@{% g. Idlays'g gpo )

(Week6§£0ﬁp]Eﬁﬂl§hbﬂHEa:cl r\(|@_0167?l cer, ti ﬁ?(}ﬂiﬂ 3), days) to
recurrence of ulcer for mat i on t wit
( Saaor e

conpEiicacyil cer HO% ¥h@3Hior to r eat ngﬁtl% (p=0.12)
i nci gdefgaof |n®Lgas,§d total ul ggro piyrface area (>

159 conpared with baseline, incidence of advanci n?
Day 84 ul ceSafstyage (e. tpo% ¥s.92% a), and@2ffi o 88%r cul ati®y |87 (p=0.13)

erf on.of th r bed at 8, 22, and 43.
(WKJZ{p016 ]'I%agﬁkety |§’s§ t hat wer eD%SQ%gc?r ed i nvol ved

cl i negahtby- Si gnl(jo%agtgg,l%/pot ensi7om Y 38%, def HRezl1@8p=8.08)

drop of > 35 in systolic blood pressure relative

to pE\é’fdb@%eat Gm?prﬂﬂes after t Ke=4PP! i cati on of each

Efflcacg 8va‘fuaﬁ’l1i g%gcts% d%f)i& pn 1J & b} I TSt treatment week

Majorpr L torserll inica SI gni fi cant ul cer

Subjects stg § (C $es- g&lfs#rgc?g 149%&&3%%@&%0' di scharge and

No LOC Qgi%rdgﬁ%oﬁw‘a d romthe ulcer, fever (tenperature

2p—va1ue iIRoxabraakSom te@Nd a white bl ood cel | (MBC) count of >

3pva1ue BisePOadttespr 0oduct i on of anti-VEGE anti bodies, etc.

_ValueBL@oldanme@ﬁsure was neasured prior to each does and 60

1assessnrrdshnmlalettlﬁba qadniietvepsindgasaagiiy i ng the first week. [0164]
Total volunme of gel applied for each treatnent is
0.12-0.48 nL (72 ng-288 ng VEGF). The anmount of gel
appl i ed was based upon wound neasurenents (LxW, where
L is the | ongest edge-to-edge length in cmand Wis
the | ongest edge-to-edge wdth perpendicular to L in
cm (LxWeesti mat ed surface area (cnR)). For exanpl e,
the gel is applied by using a sterile tongue
depressor, where the total amount of gel applied over
entire surface of ulcer, was at a thickness of 1/16".
The wound is covered with sterile, sem perneable
barrier (e.g., adaptec filmdressing) and w apped wth
cotton gauze (e.g., Kerlix) wap. At the next
treatnent, the dressing is renoved and the ul cer
gently irrigated with sterile normal saline. U cer
surface i s nmeasured again, the appropriate dose of gel
is applied and the ulcer is
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redressed. [0165] Results: Topical VEGF appears to be
safe and well-tolerated. Incidence of adverse events
woasoetiosgear abl e bet ween treat ment groups (tel becmius2@ed23318

pl acebo groups). None of the adverse events or serious
adverse events observed were attributed to the study
drug. Two patients discontinued the study due to

Tableﬁe” ous adverse events (1 in the tel berm n group-*
I nfected skin ulcer; 1 in the placebo group->

Time tb Taiplaetichiigct i o P)aceﬂ’d’(B]E%)NaS or|eTdiigdrin@n{N+19)t he

telbhermn _group who died 4 da\/g fdllowing the [ast

25" pergegtilen@ait . but t he4ddat h was not at:“'thﬁ buted to the

Othpeﬁ(}eﬁﬁﬂégpon No——Tas UI UI !7“ L..dl I ﬁl(}jlll I"I cant

were obServed in eithgr treatnment group.

ND = Naﬂ(ﬁﬁdctdmé a suggests evidence of biological activity.
saf eté@SI gnals were observed in a trial that had
kES“‘%%ﬂPS"Eﬁ Kaplangdeiepmethodr e UT stage Ia. See Table 5

[0167]]c or a fsblf 5%’/5: gffho Eler/&fwnttv&ﬁ?t& %(E:ngg?éeht%g lr{%lgr?%gtof 8%6} n

wound ar ea, ects
formattqnlmstassdsmil bemgeenl the dnﬁbﬁtﬁrﬁ Cﬁh‘ipi@@ﬁ&eﬁ lealhg dnd/\lhb hime of study

compleforgy ﬁ%@e@@m@ﬁ%@ tge iazfetzsew/@h%%ﬁ SR ED ﬁgﬁgﬁﬁﬂa@lﬂe uloer
heahng’\QH '7% BE@b d1Berafih- %reat@d K&s WM & 5&% 38896 tﬁg Pfa@ebo -treated

pl acebo. The tri al sho that VEG- had accel eration
SubJeC@f(3 REA hadgi geurgge 0P Olzerf fosmationt ﬂ@grrq@lkaeeaj@ 8e4). Thifs| harzard

o s bR el B it el R G Beco-
treatedmha]eed@masﬁlm9swcn@mrsl glig).heal i ng of the uI cer was
accelerated in patients treated with VEG-, e.g., tine

[0168]Exanpyplp Pt komied W gF i stoynd deabing i | e) was 32.5 days
[()169];/3r Is_lgsﬁu%%c% ng z’)tatl-{%ﬁé I&/}}tﬁ&iﬁ)@%@&@&)ﬁtﬁ@?m ?&@\Qﬁ Egh %té%ulcel

area af(dr shap delﬂnuxmmelﬂeaf lerrg, EVEGH® Bh&&emi)hﬂi@ asthie t@ae) tréstment, are
acebo) 3* (VEGF vs. Pl acebel) 43 Saf ety 95% vs.
fog;gyla%i

treatedgzg@)% t@@%@CO@;WVEGf ge pd V@éi@é)’ @5, L vegks &for a total
orve R B0) 5P S AR SO o
or dresSiaf e¢qpirt0BMs), SVhiGkP&4eh BémvsearBﬁ%Sﬂﬁjetts&Zn bpobsel®d for 12 weeks
or more after the treatment phase. Subjects receive either 24 pg/cm?, 72 pg/cm?, or 216
ug/em® VEGF in each daily treatment. The ulcer surface area (cm?) is estimated, e. g., by the
length (L(cm)) is the longest edge-to-edge measurement of the ulcer and the width (W(cm))
is taken from a perpendicular axis to the length at the longest edge-to-edge measurement.
The estimated surface area is then LxW. Treatment can be assessed by measurement of the
perimeter of the ulcer area via tracings, planimetric analysis tracings of the ulcer margin,
photographs, physical examinations, etc. The VEGF applied will be 1.8, 0.6 and 0.2 mg/ml
of VEGF, 3% methylcellulose (e.g., Methocel A4M premium methylcellulose (The Dow
Chemical Company; Midland, MI), in § mM, pH 5.0 succinate buffer (with, e.g., at VEGF

1.8 mg/ml, 0.0036% polysorbate 20 and 100 mM trehalose dehydrate).

[0170] The specification is considered to be sufficient to enable one skilled in the art

to practice the invention. It is understood that the examples and embodiments described
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(WK 12) Eval uable (p=0.49) (p=0.28) Efficacy 1 100%
vs. 93% 71% vs. 38% HR 2.10 (p=0.08) Eval uable
wOpe/188)k8 (r =0. 06) Effi cacy eval uabl e subj ect sSPCT/US2006/023318
(specified prior to unblinding): Mijor protoco
violators renoved Subjects m ssing 3 consecutive o
herein ajofwdllessiative perpasesioabt Iadesd) wisions apdifiggtings eidinrinvention in

. i.ssing data,not . ted) .2.D- Al . .
s 54 o FE e R P el B VAL i B0 s e
from th® fotagaifs désedipRamind RBtwithas SRR thehfeddeldnins at i ve

pl ani metric anal ysisTable 6 ND = Not detectable *

Esti mated usi ng the Kaplan Meier nethod. [0167] For
subj ects who achi eved conpl ete ul cer healing,
recurrence of ulcer formation was assessed between the
time of first conplete ulcer healing and the tine of
study conpl etion or discontinuation. O the safety
eval uabl e subj ects who achi eved conpl ete ul cer

heal i ng, 26.7% of the telbermn-treated subjects (4 of
15) and 33.3% of the placebo-treated subjects (3 of 9)
had a recurrence of ulcer formation (|l og-rank p-val ue
= 0.57). The hazard ratio for recurrence of ulcer
formation for tel berm n-treated subjects conpared with
pl acebotreated subjects was 0.63 (95% Cl: 0.13, 3.15).
[0168] Exanple 2: Topical VEGF in wound healing [0169]
Subj ects, e.g., patients with diabetes nellitus | or
1, with an estimated ul cer area after sharp

debri denent of, e.g., I.0Ocn2 and < 6.5 cnR2 at the
start of treatnment, are treated with topical

reconbi nant VEGF (e.g., gel fornulation) daily for 12
weeks (for a total of up to 84 doses) total or until
conpl ete wound cl osure (e.g., skin closure w thout

dr ai nage or dressing requirements), which ever cones
earlier. Subjects can be observed for 12 weeks or nore
after the treatnent phase. Subjects receive either 24
mg/ cn2, 72 ng/cnR, or 216 ng/cnR VEGF in each daily
treatment. The ul cer surface area (cnR) is estinated,
e.g., by the length (L(cm) is the |ongest
edge-t o- edge neasurenent of the ulcer and the wi dth
(Wcm) is taken from a perpendicular axis to the

| ength at the | ongest edge-to-edge neasurenent.
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The estimated surface area is then LxW Treatnent can

be assessed by neasurenent of the perineter of the
wahkoemsridawga via traci ngs, planinmetric anal ysi SPCTAS206923318

of the ulcer margin, photographs, physica

exam nations, etc. The VEG- applied will be 1.8, 0.6

and 0.2 mgy/n of VEGF, %A]B\Igyl cel lul ose (e.g.,

We cla Ihocel A4AM prem um et hyl cel | ul ose (The Dow Chemi cal

ipany; Mdland, M), in 5 mM pH 5.0 succinate

1.LA méithéd ef accyiefaling @woynd hadlingEfch sibj8ctrihe mhethdd &Qﬁgﬁ%ln

| ysorbate 20 and 10Q_nM trehal gse dehydrate) . }
admlmmémg g eltestivgramennt of ¥EREita e Meyngdovhgeig the ﬁ@mélmtraflan of the

effectn%'ﬁ?r@uﬁt S’IH@E@!F' alc&ﬁ&agg wWolfid gé&lﬁlg%r@‘{w@rqlé&@()% Réhen compared a

nvent1 on. I's understood that e exanpl es and
cont1olerrbod| nment s descrl bedherein are for illustrative
pur poses only. Indeed, various nodifications of the
invention in addition to those shown and descri bed

2. The RRIRBURT Walh 1PGASRE BERSSERMtidnbitiiRing h%Kl'lﬂ% Rqhd) tb Begreater
art fromthe foregoing description and f vvlthln% he

than 744 wpen edmpared pihe deiblcl ai ns. CLAIMS W claim 1. A
nmet hod of accel erati ng wound healing in a subject, the
met hod conprising: admnistering an effective anount

3. The@hethdd@T dldmal, Witiehsn twhetdemtibhof adihdhalihglid B8es9éd bhe
effective anount of VEGE accel erates wound heal i ng

reductign WaWendideth 60% when conpared a control. 2. The
met hod of claim1, wherein the acceleration of wound
healing i s equal to or greater than 74% V\,hen conpar ed

4. Thetngethdveofdaitr B lwheein Teewomtdroeh isfabaltdl. 4’ ommerediatiort teatment.
accel eration of wound healing is assessed by %
reduction in wound area. 4. The nmethod of claim 3,

5. The We@io8ioM clalif 3WeUB-iAhe Avdusid BRAYS albuf 1 D Ut 1hBE BehdR RELQment.
treatnment. 5. The nmethod of claim 3, wherein the wound
area is about 1.0 cnR or nore before treatnment. 6. The

[ erej f

6. Ther}i?ét#@djofoglaslﬁ{ag Sv[éﬂsei'eel Y%:ye[c?%l reatug o@%%p%f{l@ﬁ%g %S f;Sﬂrate of

comple?ewiﬂilﬁi]ﬁmhhg)d of claim1, wherein the wound is a
di abetic foot ulcer. 8 The nmethod of claim1, wherein
the effective anount of VEG- is adm nistered at | east

7. TheldMiR&d & (R B WiRSdn 1R wdlil iSRlRALOfoct e 1, wherein

the effective anmount of VEGF is adm ni stered at | east
for si x weeks. 10. The met hod of claim1, wherein the

8. The. Igetg%i%flv zgglngovﬂ%%equ Itl?)e egt nsfe gr%gllm o%t\%(?lg isuar&%r;i}ustere a? least

three times a week.

9. The method of claim 1, wherein the effective amount of VEGF is administered at least for

six weeks.

10. The method of claim 1, wherein the effective amount of VEGF is administered until

there is complete wound closure.
11. The method of claim 1, wherein the VEGF is VEGF¢s.

12. The method of claim 1 or 11, wherein the VEGF is recombinant human VEGF.
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11. The nmethod of claim1l, wherein the VEGF is
VEGF165. 12. The nethod of claim1 or 11, wherein the
WORBRW6/ 138468 econbi nant human VEGF. 13. The mnet hodprof/usk@ibne331s
1, wherein the admnistration is topical. 14. The
met hod of claim1l1l, wherein the VEGF is in a
formul ation for topical admnistration. 15. The nethod
of claim1, rei.n the wound.is. a chronic wound. 16.
137nmfﬂghﬂg?ﬂ%ﬂnbﬂh %ﬁWW%EwHHEPEwH“Vﬁ§¥Wﬁﬁhd is a pressure
ul cer, a decubitus ulcer, a venous ulcer, a burn, a
surgi cal wound, or a normal wound. 17. The net hod of
14. Theahethed af claihet.evhrerein ¢hesVIBGEGS in afogmuktign forgopicaltpggninistration.
undergone a treatnment, wherein the treatnment del ays or
provi des ineffective wound healing. 18. The nethod of
15. TheGh&hda 35 cIMRET Biierdin heSbiIRLE akBfonic weaandary
condi tion, wherein the secondary conditions del ays or
provi des ineffective wound healing. 19. The nethod of
. I . ¥ I o e
16. The3p@hdf dPe1ot 6y Ricperh e SEGRNER e ok e AR venous
ulcer, a®om) atsugicaV/Ghnd,orabouhaldOour/ cm t o about 250 ng/ cnt.
21. The nethod of claim 20, wherein the effective
amount of VEGF is about 24 ng/cm . 22. The nethod of
17. Th@h@fﬂ&}i%@ clahar ®hBrel@e ShiBG 1L Mifie br ﬁé@gﬁdél%oﬁ@é)ﬁéatment,
72 nmg/cm 23. The met hod of clai m20, wherein the
whereirethe déreatmvent detaysir pEGHes iseffigntive vaued heglingy . 24. The
met hod of claim11, wherein the subject is human. 25. A
nmet hod of accel erating wound healing in a human
18. TheSHEhEE bf clhine1 rEhdreid tEOSIDidct haxh RAAdAPESIditieh, &herein the
effective anpunt of VEGF to a wound, wherein the
secondagyl epriigensadelays op provifes dnefiestive, wowbiipatingt VEGF
accel erates wound healing greater than 60% when
conpared a control and wherein the wound is present on
19. Th¢ hettodhjf eimfi8r wabieirt thd seveedsy aonditior isoBiletes.
adm nistering the effective amount of VEGF.

20. The method of claim 1, wherein the effective amount of VEGF is about 20 n g/cm2 to
about 250 ug/cmz.

21. The method of claim 20, wherein the effective amount of VEGF is about 24 p g/cmz.
22. The method of claim 20, wherein the effective amount VEGF is about 72 g/cmz.

23. The method of claim 20, wherein the effective amount VEGF is about 216 u g/cmz.
24. The method of claim 1, wherein the subject is human.

25. A method of accelerating wound healing in a human subject, the method comprising
administering an effective amount of VEGF to a wound, wherein the administration of the
effective amount of VEGF accelerates wound healing greater than 60% when compared a

control and wherein the wound is present on the subject for about 4 weeks or more before

administering the effective amount of VEGF.
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