ANG OPO ETIN-LIKE 4 AND I TS USE | N MODULATI NG CELL LEAKI NESS
Cross-reference to related application 5 This application clains benefit

of , and pwoanixoz24060m U. S. provi si onal patent appli catiPpom/SH01260¢2821, 031,
filed on 8 August 2011, the contents of which are hereby incorporated
herein by reference 10Fi eld The present invention relates to nodul ation of
cel|l perneability. Background Endothelial cell |eakiness is a phenonenon
commonl y ANGIOROIETINLUIKE 4ANDATSYSEIN MODULATWG\CELL LEXRKINESS8esi s of
asthma, sepsis and cardi ovascul ar disease. Normally, endothelial cells form
a tight .nonol ayer that only allows small nolecules |like ions and solutes to
pass th ; ' | aplecal . i ncreased perneability of the

endot heﬁgggggf gngéqgirggl}%gia(?ﬁﬂﬁgapﬁe cell-cell junctions caused

endpt hel i al | eaki ness, allow ng macronol ecul es or cells (such as tunor

cell s and 20macr gphages) to pass through the blood vessel nopre easily. On
t he ot hdhisrapriicaion éﬁ%@smgh@ﬁ, RRA REority frﬁ%r‘f)-ﬁaefqvl'st'%’ﬂ@@aé?@g del i very
into ta PR Of; epandl ty pose, it
my be. 2HoaeRaUE e 2F03 1 iRy AEBANBLALRO! 1 M08 BRI b AR S
endot heherebydhcerpbrated heesiadly ie$erende up of adj acent endothelial cells that
are tightly packed together. These adjacent cells form adhesive structures,
i ncl udi ng adherens and tight junctions, which are required to establish
celd - POFgdiyty, survival as well as to maintain barrier functions.

Paracel l ul ar and transcellular perneability, which control the novenent of
nmol ecul ébeipnesantimantionTetzdes o modatatiopofLelipegineadlityel | respecti vel y,

regul ate the endothelial barrier functions. However in cancer netastasis,
paracel | ul ar perneability governed by intercellular adherens and tight

j uncti oBacRgPodhdeys Conpromi sed. Angiopoietin-like 4 (ANGPTL4) is an

adi pocyt oki ne and al so functions as a matricellular protein. ANGPTL4 is

i dent i f Fadothelipkeati lnakinege itea Pheaomenpaciommoniyapseyyrskirdusigiieed e t hat

Fofina”t o ee by BUCERE s By bbb ot HRBm KRR S A AP Sy “human

t unor s, diskass.-Neinhallye eatothedial cdlierfgrn st moisolaged thado alyreiowsasiiall
molecules like ions and solutes to pass through. In pathological cases, increased
pérmeability of the endothelial cells or disruption of the cell-cell junctions caused
endothelial leakiness, alloWing macromolecules or cells (such as tumor cells and

20 macrophages) to pass through the blood vessel more easily. On the other hand, a
leaky endotheliéﬂ cell layer facilitates drug delivery into target tissues. Therefore,
“depending of the context aﬁd purpose, it may be advantages to either induce or

inhibit vascular leakiness.

25 The endothelium of a blood vessel is made up of adjacent endothelial cells that are
tightly packed together. These adjacent cells form adhesive structufes, including |
adherens and tight junctions, which are required to establish cell-polarity, survival
as well as to maintain barrier functions. Paracellular and transcellular pérmeability,
which control the movement of molecules in between two cells or across a single

30 -cell respectively, regulate the endothelial barrier functions. However in cancer’ : |

| metastasis, paracellular permeability governed by intercellular adherens and tight

junctions are always éorﬁpr_omised.



human gastric cancers. D abetic ulcers are characterized by an

accunmul ation of devitalized tissue, increased/prolonged inflammuation, poor
wound- r el ¥PA1343¢06genesi s and reduced 10matri x deposit PER/SCHIAPEE2 have

i nvestigated these alterations to better understand the wound healing

abnor melpngigisoietilfkd 2 (AWCQ%?D@[]%E%\%@@@{%&IEIHE%'nh}’alé‘é Wtieps%ré ecting these

defi ci enci'es. Reconbi nant (becaplermn) is the only growh factor
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of diabetic .foot ulcers, PDGE-B is known to be tent mto
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alternative treatnment or nethod to accel erate wound repair 1 n diabetic
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patients (1). It .is_20determ ned |argely by vascul ature | eaki ness and the
criti caﬁué\e?@p%é%rf'c ?ﬂ???ﬁasat I on and extravasation, which involve the
directional mgration of tunor cells across the disrupted endothelium The
endot hel i um provi des a sem - perneabl e boundary between the bl oodstream and

tunor . PiRbgligruleens areshapratarzasl by ep agcummdationiol dryitalired Yseurli ated
unct ol (e TR "B PrbBlycPBUTRERG: bHAChb RSk bdiPsy  Sna

comnect nediiadepdsitonl o tueidsahaveeinvestidatsd tiede alfdrationd febettar widrotangf  maj or

conponents of AJs and TJs, such as the intercellul ar_VE-cadherin and
cl audi nthe wpuad bealing ghgotealitiesnged 1o fargpktherapnseeaitcally|amsd atcel | shape
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comuni cation bet'ween tunor cells and ECs that cul mnates In the disruption
of EC- Easmharizationdnstimelatieg eagwigenrsist Thaee isssne¢dformmsalenativenbr ane.

Eggfrsrgﬁ%ﬁ%q%kgﬁg’gh%a t%%@g%lrastremw&pr% rgp%?ij ilrwltjtigtggticsggtlhen é)_m'runl cation are

Tumor metastasis is the main cause of mortality in cancer patients (1). It is

20 determined largely by vasculature leakiness and the critical steps of intravasation
and extravasaﬁon, which involve the directional migration of tumor cells across the
disrupted endothelium. The endothelium provides a semi-permeable boundary
between the bloodstream and tumor. The paracellular permeability of the |
endothelium is mediated primarily by transmembrane endothelial adherens junction

25 (AJ) and tight junction (TJ) proteins that are linked to the actin cytoskeleton (2), and
connect adjacent endothelial cells (ECs) (3). Thus, the disruption of major
components of AJs and TJs, such as the intercellular VE-cadherin and claudin-5
clusters leads to changes in the actin cytoskeleton, cell shape and the activation of
intracellular signaling pathways, which partly via g-catenin initiate gene

30 transcription (4). Apart from AJs and TJs, integrins also strengthen EC-EC contacts
and provide a scaffold for cytoskeletal reorganization during cell organization,
proliferation and migration (5). Specifically, the expression of integrin a5£1

| regulates endothelial monolayer integrity (6). Inherently, metastasis requires
2



5 In the tunor m croenvironnent, interactions anong tunor cells, their
secreted factors and the endot heliuminduce vascul ar perneability to aid
tunor netwetasi®@2406, 7). These factors bind to cognate e@e€riSckar/on@szpt ors,
setting off a cascade of downstream nol ecul ar signaling events that

determgﬁ gnleéfﬁ&’f’ﬁﬁtv&ge H&%ﬁgbnﬁq‘%ga cﬂ‘rﬂir%?(?éﬂfh'é dlél’f@)tén NGPTL4)

protein een | Icated 1 n cancer owever, preci

cancer E(Z}E@gomtentslemﬂ ﬂleb@ég&rbdetuorAbGﬁELVhsmalanbﬂmeme‘ntmbmbrarm of the nost
hi ghly resse enes jn cer patle 13) Despite the plethora of

evi denc Wﬂqrcﬁeg'na SRMISBTRSEN AR IS L 1B G Bueh SO RUNIFEId 81 BHTLa | n
di seaseuq%pgt@?dfre remai ns unclear. 15 The present invention seeks to

anel i orate at ast one of the problens nentioned above. Summary
20Accordingly a first aspect of the invention includes a nmethod of

or bt U AR ot 2 bt e i el B ob igiany = | "
Anot her taseRCAnPthd SidtRYRIMH 'lr%hdé\%éé‘éuf‘a?r pfér%tabﬁi%/ fdl)%ldtt[lﬁf%tr'rﬁ‘&a@ta%ﬁ lent to

at | east 25reduce endot hel 1 al per neabi | rises the step
of cont é@t%)n@heﬁ@faqﬁm@dmn@rho mpgmnatarcediutaagemrstors, @etimg@ﬂraxascade\nbt her

aspect qf th . nven |nc des a method conprisin he st s of preparing
o ant i Doupeiep PRl hr ki MGy RS keeas s e Al o RaiShaly

30ant | bcsisa) t Ao paittigike UG PTH4A | pRRIMIRBW ST edIRBESH M &%%e%m)Anot her
aspect of the invention includes a conposition conp r|5|ng a therapeutically

ef fecti h@wgw@umtts nsecnée eleun LeaecenbiologyarMaing gabatabletANGP T84 want her
mant ac NG o8 G p e diFs Ty B dlBaTBTRRERE bErE (¥
vascul a%ﬁlt@tl@p@tﬁ@’é&ﬁ&md@nce,|mpI|cat|ng ‘ANGPTL4 in cancer, the heterotypic
role of ANGPTL4 in disease development remains unclear.
15 ‘ ‘
The present invention seeks to ameliorate at least one of the problems mentioned

above.

Summary
20 Accordingly a first aspect of the invention includes a method of modulating
endothelial cell permeability by controlling the concentration or activity of

Angiopoietin-like 4 (ANGPTL4) in the cell environment.

Another aspect of the invention includes a method for treating a patient to at least
25 reduce endothelial cell permeability, which comprises the step of contacting the
“infection with an antagonist to cANGPTLA4.

Another aspect of the invention includes a method comprising the steps of
preparing an antibody using an adjuvant and a cANGPTL4; and administering the
30 antibody to a patient suffering from vascular-related diseases.

Another aspect of the invention includes a composition comprising a therapeutically
effective amount of a modulator of CANGPTL4 concentration.
' 3



Anot her aspect of the invention includes a nethod of determ ning the extent
of endothelial cell perneability in a sanple conprising the step of:
measur i ngwoheisanewast of ANGPTL4 protein is in the sanpl @eCTSGQ®n0283pect s
and advant ages of the invention will becone apparent to those skilled in
the art froma review of the ensuing description, which proceeds with
reference to the following illustrative drawi ngs of preferred enbodi nents.
Bri ef Déswithertaspecbbdf thecndestiomipsiutiesta gse of the cof\ebHitidn irsthel evated i n
metastatic tunors and di.srupts_endothelial junction integrity. (A, B)

Expr essin@mf%%r%0€@ mediegTent foriigating aaw%méy pRNG BPm Vessadarrrekited

car ci noggdsBeEs) and netastatic mel anoma paired with pen-tunor nornal

ti ssues as determ ned by gPCR and i mmunobl ot, 20respectively (n=3). Data
spdts fromsane individual are linked by colored |ines. Ri bosomal protein
L27 (L27) S used, as _ a .reference housekeepi ene.fltupulin served as a
oad! ng ARl AerLe LR DvaTiqTckeEametias duttigen g RASleREH | nduced
by ?'th%hd&&ﬁgﬁﬂl@erme%bﬁwwlﬁ%ﬁém I8FRftHe4TBD Bf Ghedblidiy g1 (C) or
simlar (D) tunor volunme. (A-5RT3CTRL 1098422 mB 25v.s A- 5RT3AANGPTL4
551135magjoupt of AN Théeyoten isi tHey aamplenl ue dye extravasati on i nduced by
CANGPTL4 or PBS vehicle (G and quantification (H) of extravasated Evan's
bl ue dye by neasurenent of absorbance at 610nm *, P < 0.05. (Q

| munodestrét aspec ak@P3Hvhntates BT & Rvention Wil BACHEE réwtieqHogaimors. (H
| mmunof | uorescence staining for CD31 and cANGPTL4 in 30B16F100TRL- and

B16F10AAKited inthenait e auawew, ofdbalensbing dassuiptiam which araseeds wilbr escence

stainin ' f - I were treated with
ci ther | BiPRnsE R tapToyifa Al S MERER S B el hnceria, Fr om
A- SRT3AANGPTL4 cells. HWECs were counterstained with DAPI (blue) for

nucl ei and phal | oi din éred) for actin stress fibers. Scale bar: 40 pm

Wi te aPrigfdesdirtianob R BRWINGS j unction | esions. (J) Transendot hel i al
elgctrical resistance (TER) anal ysis of confluent nonol ayer HWECs treated
wi th the indicated amounts of cANGPTL4. PBS served:as a vehicle control.
Dat a 5( FigureS:[@ANGPIh43isi eldeatedtienmetastaticrtamaors dnd disrupts cANGPTLA

i nt ts,wth integrin,a5131, VE-cadherin and claydin- A-
o Rl SR AR A R oB ey Bt SaBicRr A ()
i mobi | hAe ¢eANE R4 dadal éﬁlﬁ@ar}cmoﬁ% %ﬁ%&?ﬁ?@éé@ﬁc%éﬂﬁb%‘a}ai%' udi n

and junctional adhesion nolecule A (J/ , VE-cadherin extracel lul ar
repeat wihweni-tuprCIormal tissties gs tletesmined brgBAR bad imoriabIgtECD]) ,

L SRR AR E AR Rl s umRe e Foiaredsy (O
cognat eRessobslipesteirl E27 (2B wak 56X bBid neféreat ihotisarRseding BeAe. pf CANGPTLA
and i ndi cated binding partners. PLA
tubulin served as a loading and transfer control.(C, D) Evan’s blue dye
extravasation induced by either A-SRT3CTRL-, A-5RT3AANGPTL4- induced |
tumors of different (C) or similar (D) tumor volume. (A-5RT3CTRL 1098422 mm3
25 v.s A-5RT3AANGPTL4 551£135mm3, P < 0.05, n=6) (E, F) Evan’s blue dye
" extravasation induced by cANGPTL4 or PBS vehicle (G) and quantification (H.) of
extravasated Evan’s blue dye by measurement of absorbance at 610nm. *, P <
0.05. (G) Immunodetection of CD31 in A-5RT3CTRL-, A-5RT3AANGPTL4-induced
tumors. (H) Immunofluorescence staining for CD31 and cANGPTL4 in
30 B16F10CTRL- and B16F 10AANGPTL4-induced tumors. Scale bar: 100 ym. (1)
| Immunofluorescence staining for ZO-1 in a confluent HMVEC monolayer. Cells
were treated with either CM from A-5RT3CTRL in the presence or absence of anti-
CANGPTL4, from A-5RT3AANGPTLA4 cells. HMVECs were counterstained with
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15signals are in red (Integrin 22.505.01 v.s VE-cadherin 16.432.46 v.s
claudin-5 12. 353.44 PLA spots/cell for 250 cells, n=3). Cells were

count er stwipnzets/oze40h Alexa488- phal l odin for actin stres®cCfrisseor/of@szen) and
Hoechst dye for nuclei (blue). Negative control was perforned in the

b ' .
aosence e RBs MR oAb aIaha Bl Flubrmaadoseski . 8 o, |
CANGPTLAVKiBe arroﬁ/spgdlniat)e érdotBelial jufetiool lesu(més (J3 TrRSseraduthétial etbctddat s

treatment with 2.5 nM EDTA in PBS. Figure 3. cANGPTL4 interacts with
i nt egr i FeHBRES (véﬂza?@ﬁbfrsﬁqofaﬁm\f@reahm%\o@yeﬁ "WBEFP@&E@“%HH@% thecp) In situ

ki netic t usg géhl@@ nd i ndi cated
bi ndi ng rﬁd&ﬁtggrazﬁé%rﬂa Wn(l-%prﬂ;l(?lt eg telfl g 3§ u%?‘%! %ﬁ4 Val ues
(memns S(mMepnsePie$from &maje;femlldén’cém@mema he nurrber of interactions

conpared to the zero tine point, as determ ned from n=3 i ndependent
experiments (600 HWECs) using Bl obFinder. Experinents were term nated when

m Cr 0S¢ PRidrd £ ANBPRLLIHERRIY Gt Intb BRI S PVE NG dnd chauans. (B

| mmunodetection of integrin ab dherin ‘a caud|n5|n ,
30ant i - (AEJRedreisantative seospigramesshomong botdang prafies heﬂvwm es of HMWECs

t t ed th.6 NGPT C det t t t i

b nt infriohinzsBEARGRTIRERNS Migant gt NEactsrry bR s5 SR o ver sus

| n{er najuregenar adidsish ﬁ'foléﬂW@ﬁS(JhWt)‘%ﬂl wEi&aaﬁém?&&acaméﬁﬂe@ebysat es were
%

collected every 10 mnutes (0-180 m nutes). Val ues bel ow each band

rﬁpr esedpn“t&ﬂéﬂﬁ@ﬂl) fCJﬂLtﬂIm:ﬁafﬁg'feGXtFaqﬂlUlaé|dﬁnéﬁdlpK5§Q1ngEs:ﬁe§ﬁheClOrﬁ@3 @idwi t h
ot 1 oy BT 8 e ARR Mt e SRl 1Ry App P PSR Bt s el ay s

endot hebio&ﬂkedivﬁmJ@tHe?rpreMnuBeagG @lndibaﬂemﬁdghfak@QhRMQQG(Fﬂ@lsﬂu ng for
Z0-1 (A D), and transendothelial electrical resistance (TER) neasurenent

(B, E) PFOXiRY ligatien pRsad FNA ATHNG P@ﬂl%‘%?’@ﬁ%ﬁ'@é‘ﬂ‘%@ﬂtﬂ%ﬁt REA 6
L84 oS AN 41 (PRGBS 8065 0 S Eaham Mol e Rl
renoval 12{35&¢80teRbASS possIGETT fot 250 c&ﬂlsrmnSX IEeIIE)werTErmmmt&mwmthf or 3 or 6
(red) 1 OleRaeBnDaEIestE o1 arsstiass iteTs reeabath ARBECE FaRITeld: cat e |
T e g 8 g o AP
bar: 40 ym. (G) Immunodetectlon of VE cadherin and claudin-5 from membrane
20 extract of HMVECs treated with cANGPTL4 (3 or 6 ug/ml) for 3 h. Vehicle (v) is
PBS, and E indicates treatment with 2.5 mM EDTA in PBS.
Figure 3: cANGPTL4 interacts with integrin a581, VE-cadherin and claudin-5
in a bimodal manner. (A) In situ kinetic PLA detection of various complexes |
between cANGPTL4 and indicated binding partners in HMVECs treated with 6
25 4g/ml of cANGPTL4. Values (means+S.D.) represent mean fold change in the
number of interactions compared to the zero time point, as determined from n=3
independent experiments (600 HMVECSs) using BlobFinder. Experiments were
terminated when microscopic lesions were observed at 180 min post-cANGPTL4
treatment. (B) Immunodetection of integrin a581, VE-cadherin and claudin-5 in
30 anti-cANGPTL4 immunoprecipitates from total protein lysates of HMVECSs treated
| with 6,ug/m| rhcANGPTLA4. (C) Immunodetection of integrins 1, integrin a5,
integrin 83, VE-cadherin and claudin-5 from total protein lysate versus internalized
fraction of HMVECs treated with cCANGPTL4. Protein lysates were collected every
5



150f cANGPTL4: indicated binding partner conplexes in cANGPTL4-treated
HWECs in the presence of anti-integrin fit Values (nmeansS.D.) represent
mean f ol aowoharsge24o6 t he nunber of interactions conparedPC@/SGRe12000282t | e
point, as determ ned from n=3 independent experinents (-600 HWECs) using

obser ved O BEGEE{T FET bindBer VAREHBBA o40r Bafl EStRSaH! freufidbfifianer ©
CANGPTL4hangé irapreteihrexpgsssion RBlehestpbas! with thi abgmtermb tihig pomt 2~

acti vatzgl Rac/ PAK signal i na axis. (A, B) Inmmunodetection of indicated
protein Ti?‘) arft <~-40Ps” 2ET ) Tand anti - cCANGPTL4 (B) irrr'runopreci pitates from

total  pEpl g n4'l%ﬁﬁ%l§§soéféﬂNWT écqﬁgfﬂ]ammno mplex Ionﬁﬂ#lonl 9G

i nunopr €Ci pi tate erves as con I ndi cat ed
pra ei nsleiaysm anti-Huts-21 i mTunopr ecitates of HWECs treated with either
vehi cl e h- cANGPTL 4. Tot inte Liii, Racl AK served as
control & dpr '@'rd"ﬂ”?&l%( Pea%‘ﬁ @ﬂaugewwr@ecqa%ﬁta@% of g9 Rut es) .
Val ues 'aewteﬁeénegﬂeuéﬁa@emat rdsPafBETER) eBRBRRehMEPIEYFI n expressi on
| evel fromthree independent experinents 3 are the cognate zero
tine pobamﬂuent HMYEQC. mbnofa*yer FCallsOwere treaﬁi)edlvmltrseitlmeﬂ@ pgtmloofRiAéNGE’fTeét i on of

CANGPTL4: , i ndi cated bi ndin artn r cog];fl exes cAN&PI(:I t_ﬁsaﬁ% HWECs
tr ansf ellt B& RIPPENGH PHEFRES ?'f“iuf NG &t iSPECRY ?Lt"?ﬁisz for? hehBR¥gat i ve
Rafol Ti 6 7IN/mVat @Rﬁdmrﬂ_alneﬁo@eb HyaRhRSANbf 8RedeiRlstANGPTRAGR Jomirhep nunber

I nteractions conpared to the“zero tinme point, as determ ned from n=3
|ndepen5én“t'reeimemti3rveenesf0(3w@ mmm@éBC@wer@ceumemtamd with DARY (blueg; **, P

008 i B B SN o) SRR SRBRBR TR 28
for arrows indicate endothelial junction lesions. . Data (meanstS.D.) from 3

independent experiments. *, P < 0.05; **, P < 0.01. (C) /n situ kinetic PLA detection

15 of cANGPTL4: indicated binding partner complexes in CANGPTL4-treated
HMVECs in the presence of anti-integrin 1. Values (meahStS.D.) represent mean
fold change in the number of interactions compared to the zero time point, as
determined from n=3 independent experiments (~600 HMVECSs) using BlobFinder.
Experiments were terminated when microscopic lesions were observed (360

20 minutes post-cCANGPTL4 treatment).
Figure 5: cANGPTL4-activated Integrin 81 mediates vascular permeability via
~activated Rac/PAK signaling axis. (A, B) Inmunodetection of indicated proteins
in anti-Huts-21 (A) and anti-cANGPTL4 (B) immunoprecipitates from total protein
lysates of rh-cANGPTL4-treated HMVECs (6 ug/ml). IgG immunoprecipitates

25 serves as control. (C) Immunodetection of indicated proteins from anti-Huts-21

“immunoprecitates of HMVECs treated with either vehicle (PBS) or rh-cANGPTLA.

Total integrin U1, Rac1 and PAK seryed as cohtrols. Protein lysates were collected
every 20 minutes (0-180 minutes). Values below each band represent the mean
fold change in protein expression level from three independent experiments

30 compared with the cognate zero time point. *, P < 0.05; **, P < 0.01. (D) /n situ

| kinetic PLA detection of CANGPTL4: indicated binding partner complexes in
cANGPTL4-treated HMVECSs transfected with either constitutive-active Rac1 G12V
or dominant-negative Rac1 T17N. Values (means+S.D.) represent mean fold
6



catenin (green) in a HWEC nonol ayer treated with either 6 ,ug/ m of
CANGPTL4 or 2.5mM EDTA (as positive control) for 3 h. HWECs were

count er stwprzetb/oz40h DAPI (bl ue) for nuclei. Scal e bar: 20T{SG0N04282 ar r ows
i ndi cate endothelial junction |esions associated with reduced /3-catenin

fain _ . | : i _ f - caten q
oapi 1 eheRER S ALY ol nitaERGRT Compat Be Ay Blifte Boint 4R o B T ed
usi ng Zeetatifed bbmar@ indegrdndgat experii@tsl(rR660 tHMPER A ssing BlobFinderat eni n

and quantification of the nunber of PLA spots per nuclei of
cANGPTL4+ r%é’%éd HA/EGDht the indicated time points. (0 nmin, 1.20.81; 40

1N, 312398 M) Ui Aad; ' ; g PR 8) PLA
o gnal s T 9ure i NORTER inféracfly Bebinel Sotfo b fotfatBiMigeringe) 2t 140
m rs af t eucleardiransiocatidblof-ficatyin. (R) InsmwaoBucresotrees stainegl fori #-h Hoechst
dye for . l.ei (blue). bar: 40 *, P <.0.05;, ** < . (C
munodgaBENT krean) 14 SR meRo i Faried wih 5BE e/ ANSFALA ons o
HWECs b??%rﬁmﬁbﬁ'ﬁ d(%btdb%,Ftiv\é?éUrﬁrlo‘i?)Vfgr’QEF). FWVE@%@JMCOLFFE@FS@EMHGHW%GS vere

col l ected at e indicated tines. ues 20(neansS. D.) bel ow each band
r epr eseMARIHblueg dor mugdlei. Shalegear A0 pmot\dihite extpavess indigaté endbthediapjanetiomi t h

th t ti int, (n=3). *,.P.< 0.0 ** P <0.01. D) Sch ti
i o gr aoieishs RdriateT B BoybRA B catehit etain i Ranrebebtptye Alorsabnce 1y o
CANCPTLfitbhéigasibho ferdinaratDARI, (RAcSedBytheGmhitcHE®S] Whé Bcfodks thee

activation of Rac-GIP and pPAK in ECs %40-, 0 min) and with vascul ar
| eaki nesyclepsyeap aupntifiad sisig Z&m 2889 weewac\Neprt iZeiss)+ (B)Ve-sdudhek pasand

| audi -14 ' i t S . | 1 ul mat i on, - and
ot mul Al ARt andaPep R HEb o R SRS R BB P pure 7.
CANGPTLEANBITIL4-aeatedEMAAE RS b8 tHeMinBicalaptieegsiiats. Y@ mimCT.080 &1i aoimmges of
l ungs (A); relative_expressio resentative eosin

n of mnel anin AéB).; re _ :
30st ai néd1iZPadednds 71 Wi¥ 40 s (19312 Ahind 3B AN K/ -SER GBS ELetiingls. Bl ack
nogul es I el | § : 28)mindfed 00 pm (D,
B humb ) vkt bRy Beadhl B 223N TROPARR of 250 min i treafent o
ANGPTL4 (K268c KM E C £ TRillS Ge e coeiniterstaavenh with IMoeatisé dyye dormudieigbtuegr 5 x 105
B16F1 RL or BIBF10AANGPTL 4 cel Ls =12). ** P< 0.01; *** P< 0.001.

Det ai | e CBI?_st&i?r'r égll‘% 5 ;5395’\/\/@ lgﬁ_oévg_ﬂ h@) Wdﬁﬁ?gﬁ%tﬁpmofzﬁma ' nsti gat ed
the di fSHH?ﬁbr%ﬂeP{:)e@QQFﬁrﬂPhbébi FRRIIRUWIIMYECH frestelywitERR&SIdHige W th
I ntegrin ab, 31, -cadherin and
(PBS) or cANGPTLA4. Protein lysates were collected at the indicated times. Values
20 (meanstS.D.) below each band represent the mean fold change in protein
expression level compared with the cognate zero time point (n=3). *, P < 0.05; **, P
< 0.01. (D) Schematic diagram of cANGPTL4-mediated disruption of endothelial
junctions. (1) cANGPTL4:integrin a581 formation (30-50 min) coincides with (2) the
activation of Rac-GTP and pPAK in ECs (40-60 min) and with vascular leakiness;
25 (3) the interaction between cANGPTL4 with VE-cadherin and claudin-5 (120-140
min) disrupts intercellular contact formation, and stimulates (4) nuclear
translocation of g-catenin (180 min).
Figure 7: cANGPTLA4 facilitates metastasis (A-C) Representative macroscopic
images of lungs (A); relative expression of melanin A (B); representative eosin
30 stained images of lung sections(C), from (3mg/kg, thrice weekly). Black nodules in
(C) indicate intravasated melanoma (n=>5). Scale bar: 100 um (D, E) Number of

nodules (D) and weights of lungs (E) from wild type and ANGPTL4 knockout



claudin-5 in a tenporally sequential manner. Tunor-derived cANGPLT4 and
reconbi nant human cANGPTL4 (rh-cANGPTL4) increased vascul ar perneability in
10vitro awo 2018/022406. Usi ng ANGPTL4- knockout and wi | d-t ypeTsiGee12iong28zt ed
with either control or ANGPTL4-knockdown tunors confirmed that cANGPTL4

i nduced I ' fm ce.
cANGPTLé?b ﬁzé%'&@ﬂgf%ﬁ%g'? @E?ﬁdewwﬁ‘%ﬁﬁ%#g%ﬁg?ﬁgd z\w’%ac signaling
whi ch weHIcE1OAARCSBETLE metia 1 29ntt, |R1€|06ﬁi‘sé*d* Vas@ub@t. | eaki ness. CcANGPTL4
associ ated with the 15adhesive domai ns of VEcadherin and cl audin-5,
resulting in their declustering and internalization, translocation of
fl-cat emelafi@d Deschiftlsi's and a | eaky endothelium These results identify
CANGPTL4 as a novel "upstream nedi at or of endot helium perneability and a
potential target in the treatnent of cancer and ot her vascul ar-rel at ed

hol ) h l
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Angi opoigtbirliakortirk AYET Hirdy r’htbr&tﬁs.glw.tremfégmﬂasm V/E-eRPLARTRInL ed.

Cell perneability refers to "Paracel erneability" between two cells,
as wel | cwydma‘stm@rtgmqralhaasequermlaugwnme Mor-denvedw NEfidi4end the cel |

ot 1o b BehE o AR o TRk Bhe SRS e S Sr B hMRRDl P at o
ori@cti Wtﬁa/arﬁd mN?vgbOlpglhgtANGPﬁL‘#-lé‘ndokH@é'M)/wlaftsib@fml@él‘rﬁj?é’aibé wittesither
endot hel i al Eer meability is increased. Alternatively, where

nodul at pgﬁtr@lfor 144 'ﬁﬂﬂ%@ynrtéﬁ’&fﬁ ggnfigeed Hlﬂtrﬁ@NﬁPfﬁbﬂiﬂm%qeﬁl ng the
concent gg%&hde?% I%sz@%%%‘é'nﬁ%a& gﬁ%@ h%{és'?aélélﬁ? @i %H’?AW {o 5 GPTL4

t hen endo per neabl smnlmze |nh| I'te

one enbadiivates mtbgrlw\n@j{?(bﬂne@lbtem PAKGéRéc é@N@?ﬁgWhldﬂWeakeﬁéﬂ\EETEG i's

5renoved, degraded or neutrali s a ccgl\ﬁ§4L specific, anti body as :

descri b&aNiasFe? "]Cﬁe%ﬁf"éj @ﬂ%’&ﬁr dbg assoeigted withdhe | 1y anot her

e”ROd' "gaheé.bé dé Qe Bf WE'chhér‘ﬁﬂ?aﬂd %{ﬂ@’ﬁ 54 Yo RUMHPIn tﬁél}‘??éhfst?rﬁqg{ﬁﬂ@ved
degr ade neutr a ised by an si RNA or ot hér antisense technol o specific

t 0 ANGPiRtdrnatizgtioe ttiaths|csatior ©f Becaténin to the nucleus and a leaky endothelium.

These results identify CANGPTL4 as a novel upstream mediator of endothelium

pérmeability and a potential target in the treatment of cancer and other vascular-

related pathologies.

20
As such a method of modulating endothelial cell permeability by controlling the
concentration or activity of Angiopoietin-like 4 (ANGPTL4) in the cell environment is
contemplated. |
Cell permeability refers to “Paracellular permeability” between two cells, as well as
25 “transcellular” through the cell.

In one embodiment the cell environment is in vivo. In another embodiment the cell

environment is in vitro.

30 Where modulation of ANGPTL4 includes increasing the concentration or activity of
Angiopoietin-like 4 (ANGPTL4) and/or cANGPTL4 then endothelial cell

permeability is increased.



Anot her aspect includes a nethod for treating a patient to at |east reduce
endot helial cell perneability, which conprises the step of contacting the
cel | witHVaROE¥R2aWoni st t o cANGPTL4. Preferably, the anP&doei2e2/0pes8n
anti body to cANGPTL4. In one enbodi ment the antibody is a neutralizing

ant i bOthb%étﬁ/éN}'%-@lfé-mcF’cFLﬁéﬁd@Qf ANGPRL ANCARR r%fnyd\mﬁre Rfr&din idrh

i ncreased endothelial ce perneabi lity. Preferab nt agoni st :
conpr i s@sutratsing dhen dondertradiopayexctiaity oANGEIDpdietoriiend GANGRIRHA)Angi@vent i ng

i ncrease thel i al | .permeability. 20Anot her, aspect includes a nethod
corpr | s MG REL & fhastendhpid Fellag s abiity SoaEeRyeaRcat L TRt 4Ra
CANGPTL 4 nBnieRiricfe tha AHgREBIdlinsIiker 4 (WNG*F&'L@QFdn@%’chAI@GPTEﬂtié ent suffering
fromvascul ar-rel ated di sease. I n one enbodi nent the antibody is forned

in ¥ he pempeed, dagraded ogneubatiseskloy b aANGBIT 4L spedifigiantibody lag dascabeding t he
adj uvant__an CANGPTLA4. pol ypepti.de as the antigen directly.intq the

pati ent th|eﬁe'8hr«?el' 9t W&Péﬁ%ég? ﬁ@?'gﬁg%fse?a:\tﬁ!yﬁct tr‘u‘ear\lﬁigﬁw@ o E‘P%@t_gaedi seases
are sel apigRfbdisttMikd 8 (ANBRTICO 6 SNGPTILAf ib&@ﬁ%ﬂ/@d?’d@&@ﬂéd dfi abet es,

at heroscl erosis. 30 In_one enbodi nent the vascul ar-rel ated di seases is

cancer Retlalises By R siRiNA araibe antirenshdeehndedy fagcificita ANGRD$ri se

adm ni s J . i cer agent to the patient. Another aspect includes
a conpog)lsppgﬁt'@% QE%%S%@’S‘ a therapeutically effective anmount of a nodul at or

of 1ccANGPTL4 concentrati on. 5l n one enbodi nent the nodul ator is an

ant agoni st to cANGPTL4. Prefer abl%’éﬁ t he an@;&&g&st is an antibody to

c ANGPTLANgthar aspest ivslusiesta wethad fosdreating t40 apleastreghiop t he

conposi Lj f ' i £ ANGPTL4
 aront PhABERARL A5 AP WEn cBfprRETAE Sk GONTAL SRRl ot T
conposi an@mtagorisirto NGB Th4 nBrEferyn tthé antdgorddtiimgnantisbdemnd sufferi ng

from vascul ar-rel ated di seases. . Vascul ar-rel ated di seases i nclude -
i nfl annﬁ‘?‘g‘rsjggm‘gr*ﬁ,onﬁi%é?@&erﬁlt%?ﬁ@@@r 54 E?“%@"%é@f‘b‘?{&%”st asi s Anot her

aspect eAN@mrLimer@%rgpr:gl fHd AtagoRist RIBESISIVviAth MRRRIdeRI Sdtnéiicapeut i cal ly
effective anobunt of a dul at or “of cANGPTL4 concentrati on.
permeability. Preferably, the antagonist comprises a compound that engages an
cANGPTL4 domain of ANGPTL4 preventing increased endothelial cell

permeability.

20 Another aspect includes a method comprising the steps of preparing an antibody
using an adjuvant and a cANGPTL4 polypeptide; and administering the antibody to

a patient suffering from vascular-related disease.

In one embodiment the antibody is formed in the patient suffering from vascular-
25 related disease by injecting the adjuvant and a cANGPTLA4 polypeptide as the

antigen directly into the patient in the form of a vaccine.

Preferably the vascular-related dise_aées are selected from the group consisting of
inflammatory edema, diabetes, atherosclerosis.
30
| In one embodiment the vascular-related diseases is cancer metastasis.|n this
embodiment the method may further comprise administering an anticancer agent to

| the patient.



15 Anot her aspect includes a use of the conposition in the manufacture of a
medi canent for treating a patient suffering fromvascul ar-rel ated

di seases.Wheowsagewbar - r el at ed di seases may i ncl ude or becCIsiGeen®do282om t he
group consisting of inflammatory edenmm, diabetes, atherosclerosis, and
cancer metastasis. 20 In the enbodi mrent where the vascul ar-rel ated di sease
is cancer netastasis the conposition may include an anticancer agent to the
pat i ent Andtrartespeasipeliidesrctordpssidonebhmisifg deheaapeoiicalytdfiectiveent  of

endot helial cell 25 errre)e}q%ilit in a sanple conprising the step of:

measur i A Oﬁﬁﬁﬂ‘ﬁu'éﬁor EANGP Bk eencenteation. t he sanple. Preferably, the
met hod may further conprise the step of determning the patient's treatnent
according to whether the anount of ANGPTL4 protein is indicative of

i nar eas ddoea éatbuelimaht thel hogelatmrabiaini dntag@fishtol HANGET LAN Pasferdiuldytheny
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is an 1gGl kappa i1 nmunogl obul I n. nost prefera ; I mrunogl o in.

conpr i sdemaimahANGRIEY praventing inasgased anddthelial dedlepgrmetadility.of sai d

i mmunog| obul i n b%r%d a %&n cons antsnt{gegi on within a li gfht chﬁi n of said

i mmunogl b8 M LOHBENt G OGN ISTR] Ues @5rd DediGament 18 tr5aiRg 81 1y human

5 for amepatiént'se@efng fiint RhscilBeraiaedahs Easte Wk cohr-salbtbd G Yséd@iay and

w thin the variable domain of said |ight chain. The inmmunogl obulin may
conpr i s#slude inflammataevedemacginbateswathtraselawsisor seneetoetasia®s sai d heavy
chain and within said |light chain. The i munogl obulin wherein said

i mrunogl obulin is conjugated to an agent selected fromthe group consisting
of a thanepreutaspeedsiithe ivantioiringudés BajIn Sissitich B6pEkiRg AthceaBsItRallR
virus, a lipid, a biological restponse nmodi fier, a pharmaceutical agent, and
PEG. PofifRsttysamantt efcninesupier afreANGRTé4 sanpepliafiense pol ycl onal

ant:.i bodi es. Met hods of preparing 15 polyclonal antibodies are known to the
skilled artisan. Polyclonal antibodies can be raised in a mammual, for

exanpl eAnbtheomspect includes aj szt dfcthe coin@ositiominthzimgnafgetire afid, i f desired,

S e AR LT e O
I nj ecti pasoulahti@Idtad @fsealés Phay MRIURSHIABLS SeleBted from the group consisting of

inflammatory edema, diabetes, atherosclerosis, and cancer metastasis.

20 o , ,
In the embodiment where the vascular-related disease is cancer metastasis the
composition may include an anticancer agent to the patient.
Another aspect includes a method of determining the extent of endothelial cell
25 permeability in a sample comprising the step of: measuring the amount of

ANGPTL4 protein is in the sample. Preferably, the method may further comprise
the step of determining the patient’s treatment according to whether the amount of

ANGPTL4 protein is indicative of increased endothelial cell permeability.

30 Antibodies

An antibody may include an immunoglobulin that specifically binds to the C
terminal of the ANGPTL4 protein.The immunoglobulin may comprises an

immunoglobulin heavy chain and/or an immunoglobulin light chain.
' 10



20determ ned by several factors including the size of the i mMmunogen

nol ecul e, its chem cal characteristics, and how different it is fromthe
ani mal ' s wonomrkasns. Mst natural i mrunogens are prot ecmsGcainivoes:2

nol ecul ar wei ght above 5 kDa that come from sources phylogenically far

df t.he, host i mal (i..e., ot ei Lnj int bbi t
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of at least 5, 6, 7, 8, 9, 10, 15, 20, 25, 30 anino acids fromthis region
will gemﬁéahhwrbgld!ﬁmﬁ witergrnesiatifniuegprumhiiv edhratecbtoasbham v, the
sequence selected will generate an antibody that specifically interferes
wiloh bi selpeigddromitierurern eorsistinsheina thasapeuic agent) alniedriggadldptigepat hways.
Not all j. n L cul.es wid | r.at ; l_.evel of anti body
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enhanceppReionBMAtbé@sponse. Adjuvants are used to (1) stinulate an i mune
response to an antrgen that is not inherently imrunogenic, (2) increase the
i ntensi i i eyt : i t either a

cel I ul arb{%‘r%gbﬁﬁrer%r al ?%@ ﬁﬁggél(%/ld@ aﬁ?%‘%@%??@ﬁ@%ﬁ Sr%ilyés@agge ver sus

arsi bodgolgelodalcantiodiesEareniioyen tof thedgkilleathartisani iEblyoiepabantdrqdies ean becl ude
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Synt het Hised Brimaeangh Y oriRgles Puods orAins: BlksibBR S B8 Tanug 1o G

adj uvanigd andedif®l, anWifuvdht] Muni zation protocols is given in | munol ogy
Met hods Manual , vol. 2, I. Lefkovits, ed., Academ c Press, San D ego, 20CA,

1997, chypigadly, therimeuotpingegertandianagiuvart will g iaisctedn thefreammalibyre set
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25 as immunogens, since the animal will produce antibodies to even small amounts of

impurities present as well as to the major component. The antibody response
increases with repeated exposure to the immunogen, so a series of injections at
regular intervals is needed to achieve both high levels of antibody production and
antibodies of high affinity. ‘

30 To the extent that the antagonist is an antibody that engage the ¢ terminal of the
fibrinogen-like fragment of ANGPTL4 preventing cell proliferation, the immunogen

“will be an selected from amino acids comprising the ¢ terminal of the fibrinogen-like
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300r other conpound, terned a carrier that is inmunogenic. Wen attached to
a carrier protein the small nol ecule i munogen is called a hapten. Haptens
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the ant ipahaps anti bodies fromthe anti-carrier antibodies. Were the

I muni 2| ng agent is a fibrinogen-like fragnment segnent such as fromthe c

term naINqéraéﬂ@namo)getntcembiemlem\gélmow&\eerfgw@muheé@\fﬂ@t anbednfesjeeced to a
prot ei nTlénovm tQ anpl es

P Ot eenToNRRas8 AR BB e ironlls o oPoARE 'mBtineBenEaie e binsr

1544 rrpeboh@im@mures(dﬁuéb adjVaHTs SAdUURRts dP6\d MixtlreysHIaRN bt @{ntﬁ@ﬁéea”
trypsin inhibitor, and a toxoid, for exanple tetanus toxoid. KLHis a

respi r af@mpognes &hat. woeR@dMInisieredswth antigensaegbante thermmenereseonse.

| MU0 AR franidrd (16ed A5 STHTRAE o i BhE oS IS na%ﬁﬁdaﬁg%bL %geni ¢

conj ugat i very' use 85 Q' CAF T &Y hapt

separ at lmr@vetlwmnuﬁag@mB(IZS) irtdas@tHeliptensityof ¢las fanmiune respomsl€¢B) city and
reduces the risk of cross-reactivity between anti bodi es agai nst t he KLH

carri er PEgigrendiglly éI"W'%%@JPPt ﬁ&eHH'@f 8 ADUMOKRL FRRPONSA (sanﬁr%tgctmtqons |
SL{:E.‘;V ﬁs ;a%t(é tgg Ivggér c%rﬁ\lj ug f‘ir{’)ﬁ“‘é{?c’é{ gg)r(%ﬂgl #ggﬁéoogl&éﬂtgucm n@%a/t ed KLH may be
conj ugaea'qblmysechln%ldeﬂ%reundsruomptetegadauvaret ag'rd)MRL '(@M:adjatsaat peptide) via
;: 83;;' 1y n&w%pzlpqﬁ esyﬁﬂtﬁf‘ﬁg tqu&e yclorl]atre ?neodre Ce?(té)nosﬁ\yel
discussion of adjuvants and their use in lmmunlzatlon protocols is given in
Immunology Methods Manual, vol. 2, I. Lefkovits, ed., Academic Press, San Diego,
20 CA,_1997, ch. 13. Immunology Methods Manual is available as a four volume set,
(Product Code 237,435-0); on CD-ROM, (Product Code Z37,436-9); or both,
(Product Code Z237,437-7 )
If the immunogen is still unable to generate an acceptable response, it may be
conjugated to a carrier protein that is more immunogenic. Small molecules such as
25 drugs, organic compounds, and peptides and oligosaccharides with a molecular
weight of less than 2-5 kDa like, for example, small segments if ANGPTL4 such as
those with a fibrinogen-like fragment in their structure, may not be immunogenic,
even when administered in the presence of adjuvant. In order to generate an
immune response to these compounds, it is necessary to attach them to a protein
30 or other compound, termed a carrier that is immunogenic. When attached to a
| carrier protein the small molecule immunogen is called a hapten. Haptens are also
conjugated to carrier proteins for use in immunoassays. The carrier protein
provides a means of attaching the hapten to a solid support such as a microtiter

12



Protocol s for conjugation of haptens to carrier proteins are known. The
i nmuni zati on protocol nmay be selected by one skilled in the art w thout
undue 30expeniymentoati on. Protocols for preparing i Mmuno@emsG20rmonezszat i on
of ani mal s, and collection of antiserum are al so known. Monocl onal

Ant i bodi i es.
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preg er alﬂhyaﬁ%bmérsarﬂm@d@rs nore substances that 15inhibit the growmh or
survival of the unfused, imortalized cells. For exanple, if the parental

cells | é(&lkeneﬁbeemﬂwmzmgmﬁahtw fibrineasn-fike ﬁagmbseg@wt stehasfromase
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subst anpester levant td be imnutogeafc iHEREmatafiat belig igehlLisizegOPr ef err ed
immortalized cell lines are those that fuse efficiently, support stable
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ang arell ﬁ?gﬁhhh]‘b%y%ﬂma(w %Pu?ryﬁmuﬂﬁn%wﬂ?%rﬁ%lo\%ﬁlﬁ hﬁe@%‘éb

imortall I ne muri ne nyel ona i ned,
for i nsirdniloitgr, ian@mtbheldSﬁirlexlanmletetaauﬂad»tmle stribution Center, San Di ego,

Calif. the America e, Cul ture 5Co||et|on ssas, Va Human
el i RS (RSB R YT oG dR SRallgn: 15 RS Sizeakes B VBkn doser | bed

whi oh L B ro A e B (o oM lfB T cence
of nonoolakedt verytusedidiassa darrie ffedhapfansst he\NADYanisratparatidrebetween
20 mammals and molluscs increases the immunogenicity and reduces the risk of
cross-reactivity.between antibodies against the KLH carrier and naturally occurring
prdteins in mammalian samples.
KLH is offered both in its native form, for conjugation via amines, and succinyléted,
for conjugation via carboxy!l groups. Succinylated KLH may be conjugated to a
25 hapten containing amine groups (such as a peptide) via cross-linking with
carbodiimide between the newly introduced carboxy! groups of KLH and the amine
groups of the hapten. | |
Protocols for conjugation of haptens to carrier proteins are known.
The immunization protocol may be selected by one skilled in the art without undue
30 experimentation. Protocols for preparing immunogens, immunization of animals,

and collection of antiserum are also known.

Monoclonal Antibodies
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30the ¢ term nal of ANGPTL4 or any of the sequences SEQ ID No. 1 to 3.
After the desired hybridoma cells are identified, the clones may be
subcl onedVBR01¥W2406ng di | uti on procedures and grown by 2CANEANG/AEBhods.
Suitable culture nedia for this purpose include, for exanple, Dul becco's

Modif i eel‘hﬁaaq{tﬁ)o&é\é‘%ﬂbynél?é}ﬂatn 2 ﬁm%‘?xo'&%‘i’fa‘i‘ghu di€ Wﬂbh&&b% | the hybridoma
1L s

cells may be ¢ VO as nonoc onal
ant i bodlaasbe@lesemadbeyoreﬂmedutsaﬂg)hyisndmya lnmthedd; aét.em\ aﬂtmselmbam imam t he
cul ture nedi um or%@@ ites fluid bg/?convent ional i | obul |

Spuri f i EYPRYMBTBEEAd: 8dnQuse: hamst bpr@mﬁﬁmoa%t@ G AP 3 s pically

hyd | nit
hr onat SEad G AFTANARNY agdfh o€ (RELHERT AbEYe T cRiEN oyl el Lant”
DNA net pootiycesarcareas pabtesef Mdming'ﬁmlbadtesuhdt wﬂl wﬁmummw thet

The art EUPIRARER: EnRRelsd e VBPUBSY e CoR PR AR D R of

| munogiRiEraly, |e'itEBF pé%&aﬁﬁ@oﬂ‘?ﬂhbh@&d@@?%@"%& uJé'tFlf ReAY ¥f ADAER 1S

truncated genérally at ‘any point 1n the Fc regionh so as to prevent heavy
chai n cpdgis-arertidsirgd, Nsrdeaatce{}ebylynnrbienoeee:eﬁmare:ysecéufmnrlwndnes are

cross. Hitmeing sBRedre HEsBno oS wrPhpeferd Lbrdtedd Wriahr  ng © "

moppval gpinor@alieweerhne D‘S@@Sé QB fa@sihg BedheSubR dérptﬂ*]Qﬁy[fehé YRR Sto
t hereof, particularly, Fabf ﬂrrents can_be acconpli shed using routine

t echni qiRsE aﬁwhndomatqeéﬂ bmmorua meahunwmual@ilyﬁkmnsmﬂw&rrmmmehan

ant i bodj Id r r d or
uman. ases Sar ik farh{HRIrRE PRy L e AR RS RPN ST TS o
are chi mruse myeloneotelbingssre émpbpng Dive! hybn@cbmarcen@rméy BgrEhuRed iher eof
(such as Fv, Fab, Fab' F{abl or ot her antigen-bindi ng sub-sequences of

ant | bodPtgblaHEeCBREIT hatrieraiy FoBtalas aBF o sapmerhskwIeaRhEh
| nyEunog| it e oWARBE €6Riival of the unfused, immortalized cells. For example, if the

parental cells lack the enzyme hypoxanthine guanine phosphoribosyl transferase
(HGPRT or HPRT); the culture medium for the hybridomas typically will include
hypoxan_thine, aminopterin, and thymidine ("HAT medium"), which substances
prevent the growth of HGPRT-deficient cells.
20 Preferred immortalized cell lines are those that fuse efficiently, support stable high
| level expression of antibody by the selected antibody-producing cells, and are
sensitive to a medium such as HAT medium. More preferred immortalized cell
lines are murine myeloma lines, which can be obtained, for instance, from the -_Salk
Institute Cell Distribution Center, San Diego, Calif. and the American Type Culture
25 Collection, Manassas, Va. Human myeloma and mouse-human heteromyeloma
cell lines also have been described for the production of human monoclonal
antibodies.
The culture medium in which the hybfidoma cells are cultured can then be assayed
for the presence of monoclonal antibodies directed against ANGPTL4 and/or the
30 the ¢ terminal of ANGPTL4 or any of the sequences SEQ ID No. 1 to 3.
| After the desired hybridoma cells are identified, the clones may be subcloned by
limiting dilution procedures and grown by standard methods. Suitable culture media
erthis purpose include, for example, Dulbecco's Modified Eagle's Medium and
14



25ant i bodi es i nclude human i nmunogl obulins (recipient antibody) in which
resi dues froma conplenentary determ ning region (CDR) of the recipient are
repl aced W 20B4i2896s from a CDR of a non-hunman speci es PHEBSG2012909280dy)
such as nouse, rat or rabbit having the desired specifi city, affinity and

t f
fmﬁegFonMJW%%eé@ﬂg@g@%ﬁg@bﬁres%o dé%"?g%%%on hurrgn res 8%?.3

Humani z edcited inbodiaesmaty al so conprise residues which are found nei t her i n

t he rec |ent anti body nor in the i rted CDR or frane k, sequences.
gener aI ?HBO'H @l 'bgﬁtqsbiﬁfye\ﬁndlqry)@@rﬁ?rdcheédﬁgt’5’r‘="rt'§ P{%ﬁ Qf purded, ¢

| t {

Least_onen (RGPS fiftdidm; hoascHEs B £y CORT el iiihegoBLlin T . hunan

i nmunog pubﬁld:atmrepmcadjwesrsm:hlm, émtemnh;yleaptotelh A-IS@pﬁchv&eglhgdm)@ta&)atlltmse of
a human | i n, consensus sequence. n dan body opti mal |
al sg Wi Ph %%Bar%fg%abﬂ %'89&08"%8?{5. 8@?355(5? %@%W&J%&h?g iR sfons%/anlto Iregl o%
(Fc), t yab%hacnémtarﬁlboauéwag alSHBE R R tébonﬂ\@hBHmNTA%emﬂﬂ%nbébtﬁ‘g

non- human anti bodi es are wel nown i n the art. Cenerally, a humani zed
ant i bodyshh@seah@»m nore am no acid residues introduced into it froma

source ich non- hu e .n cid resi dues ar ften
referreﬁ’ﬂeena baaiRtay BE Hnar i St Rt B B drebaid Moo Relent
"iqor t anNddiedbee d/@ﬂTk'annHHrtﬁé"altanﬁEXQmBI@%r%Srﬁ@ﬂtddathlv@@r formed
follow ng the nethods known by substituti n? rodent CDRs or CDR sequences

for t herecomiispoirennigssieq @& Hoewineplobulin faht eain regymodified meiavylohainsuch
“humani ed', a8 i-Rad E%rtﬁtcﬁgch"b{@édigﬁ%QPéhgggL??n Y E‘Fé@oﬁ%@e}o Atially less

than an intact’hunan~varia een su st| Yyt he

cor r esppraglieng hegayehain droseviinkingnAlkermativelpeieasleviant pysteineaesidueseiezed
anti bodies are typically human anti bodies in which sone CDR residues and

p055| bl §ulitutednyi 'Eéﬂ‘élhhéé a0 ggiskiestdueder 3¢ qeleled iosas topieyRAt 69SSs sites
o odeptyiaQt i bodi es. Human anti bodi es can al so be produced using various

techniques known in the art, 20including phage display libraries.

Simlar !rywtrbmrehtnodata‘rbadﬁoewitaéxte T pmdamtgnianlowatdimt antibaedies.uligestion of

| o i t which th
L%Sgﬁ%@ difs o Riosivie Tdgane heeel mahedany it Vagmeahﬁwﬁﬁe'tt% v
i nact i V%&Qﬂ iy L‘Fé?ﬁdz kQReR teBHHﬁUe@'thWanM thé apuction is observed, which

cl osely resenbles th seen in humans in all respects, including gene

r ear r angeRR and PRARGTELY AnfifigB! | body reper toire.

20 The antibodies of the invention may further comprise humanized antibodies or

human antibodies. Humanized forms of non-human (e.g., murine) antibodies are
chimeric immunoglobulins, immunoglobulin chains or fragments thereof (such-as
Fv, Fab, Fab', F(ab'), or other antigen-binding sub-seqUences of antibodies) which
contain minimal sequence derived from non-human immunoglobulin. Humanized
25 “antibodies include human immunoglobulins (recipient antibody) in which residues
from a complementary determining region (CDR) of the recipient are replaced by
residues from a CDR of a non-human species (donor antibody) such as mouse, rat
or rabbit having the desired specificity, affinity and capacity. In some instances, Fv
framework residues of the human immunoglobulin are replaced by corresponding
30 non-human residues. Humanized antibodies may also comprise residues which are
found neither in the recipient antibody nor in the imported CDR or framework

sequences. In general, the humanized antibody will comprise substantially all of at
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Bi specific Antibodi es Bispecific antibodi es are nonocl onal, preferably
human or humani zed, anti bodi es that have binding specificities for at |east
two diffewennisanediogens. In the present case, one of thePbir/sdi2003/000282
specificities is for ANGPTL4 and/or a segnment of 30ANGPTL4 conpri sing
portion e [ of . fibrl. = f p Al 4, the
ot her oﬁeee&lft SEP b?ﬁ%?]yg{li%&qugrr(p/%ﬁ%@eidr?ﬁélgggﬁnwvg}l"\k}mﬁt% H d:&%%g%@i‘t |8f|y F/Etgﬁg s for
maki ng @BResyibhs cantspodt &sthase df monen-hontameinantinodlobdiint andallloy, t he
recombi nant. pr.oduction of bispecific antibodies is based on, the

co- expr 84B5igAtIANY ahef therilA 680ispare thRse ot & Rman imgRuNeAHabWiINeensenskier e

the two j e qif{: n j
At bod? LAt i et Zet antiBhaTbRRER HlRl M mptt FHIBEe WORA |,
pr esent of andémmumogldietierconstgrnigegiondht), hgpicaly thaeotamuosed of two .
covalently joiped antibodies. Such antibodi es have, for exanple, been
pr oposed” ”PQ[BS’é‘ﬂ'ni mmune systemcells to unwanted cells. It is

cont enphaiiRddd RthuniehiAn irﬁﬂdﬁﬁﬁaﬁ%\ﬁtiBSdﬁgeﬁ%WB ki I heldist ng known

met hods 1 n synthetic protein chemstry, 1nclu ose I nvol ving
crossl i Aaneglyyartinaized extibpdyehas omarwtroaienamiveyadid residees indtaetlicedi ng a

O o B R Db DS R S S G s

meichy| - 4reiBftER PEfRRBEYH i A Srtardiqidie Whidhanntybrafly PSeORomkdd Hiffhon the
art. 15l munoconi ugates The invention also pertains’to inmmnoconjugates
conpr i svaiakla damainodymenigatigatcen heessantiady peiformgdfoliawiog the methods

ermagl SeoR Ay SugBREb bEAATC OBy B SRR 8tk Bilsiep Bl © "o ™"
20Con] ugeg@sncels dflehambhRedivoandacssraingl, susb eRimahzcaR aatibediag ape vari ety
of bifunctional protein-coupling agents such as

N- succi ARiMATRanthodies yhergingudstatialpless bagaan inBrbbrmamyaianie ol ane ( 1T,
ack ve. BfEin g bEBh UBSBled B HRPEMTE Y sffud e AT © M-
gl ut ar ebpledigsidh, proctices hudanizeantitsxli¢s achtypicaly iupman antibodies in which
G oo, SR L5 Gl SRR B3 KB EeHATR oY Erydie 5.
i i 1 oo o B8 B AR e 370 “use of the antibodies of the
i nvent i blaman antibodies can also be produced using various techniques known in the art,
20 including phage display libraries. Similarly, human antibodies can be made by
| introducing of human immundglobulin loci into transgenic animals, e.g., mice in
which the endogenous immunoglobulin genes have been partially or completely
inactivated. Upon challenge, human antibody production is observed, which cliosely
resembles that seen in humans in all respects, including gene rearrangement,

25 assembly, and antibody repertoire.

Bispecific Antibbdies

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies
that have binding specificities for at least two different antigens. In the present
case, one of the binding specificities is for ANGPTL4 and/or a segment of v

30 ANGPTL4 comprising portions of the ¢ terminal of the fibrinogen-like fragment of
ANGPTL4, the other one is for another compound interacting with ANGPTL4. |
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30The present invention also provides a nmethod of treating a patient to at
| east affect a proliferative disorder, which conprises the step of:

cont act i NYOROBEI2R406i t h an ant agoni st such as (a) an anPCBE&RORHLESBEIic to

angi opoietin like 4 protein (ANGPTL4) or (b) an anti body specific to the C

terni ”a'Métﬁaé':lé’fbr%aﬁHQiBﬁ’ét%%c?g —Tshttdd&?eéaﬂ%rmo%m'n(M@Jtﬁbditsehsﬁﬁ&ﬁ@' y, the

antagonist 1nterferes prolitferation by neans that neutralize.
angi opoiretambinaktprbdoictor oh bispRGHTlahtibediesds based obAhe aotexprassion of or m of

the present invention resid Ln.the use of an antibqdy specific

angi bpotag TAMTUNRGIOBUR v ChAIRMSHEN A Pas AHRSBaE MBS he
ter m naha(8gifdteRl sptd@RA. etin like 4 protein (ANGPTL4) for the treatnent
of cancer, preferably the use at |east affects cell proliferation. Cancer

may. i nc : kpown tunors that exhibit over expression of 10
anésl L)pob.—'.éqgmc hu B At cgdlgQ(ANGPTL4). Cancer netastasis i n(F:)I udes cells
exhi-bi ti vascul | eaki pess fromi.ncrease cell,.perneabiJ.ity., Cell

or ol i f e REGOdPopls aittadies dre aSgurthin i Sedns oL PEHTRSSUBETIIBT | abl y.

" Tr eat mpiérosbhjughtecabtibaiiés SbesipBsédof 8@l coRdlently pindtbaptisadiés treat nent

wherein the object is to prevent or slow down (lessen) a tunor or reduce
vascul aPughlagdiRpaiesdaveofariaxentdecbesn propesagdeitangel immusgtsystam gglis i ncl ude

prophyl ' [ eyl ' ' [ atent .
Those” i & bhiaREceel, I UaheRi AR dhal R HRBR A hal R ERRl L] 1B

di sor deusingknosertmetic] sninayhtHeticaretdin chemystaf, iriattidivg thosauimvolvirig a conpound
w Il be an anpunt of active agent that is capabl e of preventing or at |east
sl owi ngCRSHNKING 2ge8tsniMeg eXarInle. JaERYNAPXING ARanB. SONPHstRH MstiER cel |

per meabild e SRHA0GE rBAAHN BY Rirfritd AThBbu RNAEIe0bs LORBHIEVent | on
in a pharmaceuti cal “conposition may b etermned by one of ordinary skill
i n the eadgenits Writhisqalrppsaimthod iogpoihiolplecaintho@ihylet-mescapinbetyfiedd atee

anount of the antagoni st to be | oyed t herapeutically, for exanple an
ant i bod?f‘d\ﬁm??rsg@ﬁg’ﬁ&f) g B?rsé’f‘a%@[e%,mdgﬁﬁ”t he 25t herapeutic objectives, the
route of admnistration, and the condition of the -

15 Immunoconjugates '

The invention also pertains to immunoconjugates comprising an antibody

cbnjugated to a cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an

enzymatically active toxin against hemagglutinin), or a radioactive isotope (i.e., a
_ radioconjugate).

20 Conjugates of the antibody and cytotoxic agent are made using a variety of
bifunctional protein-coupling agents such as N-succinnimidyl-3-(2-pyridyldithiol)
propionate (SPDP), iminothiolane (IT), bifunctional derivatives of imidoesters ('such
as dimethyl adipimidate HCL), active esters (such as disuccinimidyl suberate),
aldehydes (such as glutareldehyde), bis-azido compounds (such as bis(p-

25 ' azidobenzoyl)hexanedia_mine), bis-diazonium derivatives (such as bis-(p-
diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-
diisocyanate), and.bis—active fluorine compounds (such as 1,5-difluoro-2,4-

dinitrobenzene).

Method of treatment and or use of the antibodies of the invention

30 The present invention also provides a method of treating a patient to at least affect

“a proliferative disorder, which comprises the step of: contacting a cell with an
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mammal . Accordingly, it will be necessary for the therapist to titer the
dosage and nodify the route of admnistration as required to obtain the
opti mal twenrapaueioe ef fect. A typical daily dosage m ghtCrseger2fonase about
10 ng/ kg to up to 100 ng/ kg of the manmal 's body wei ght or nore per day,

r ef er ab] t / o/ : inel ude an :
BNt bod%ngar@ﬂ%{ sa“rj?{/‘%@ a?"?’ﬁ?%"ﬂ’%ﬁ%g”%#g?”%@f’&'%’gﬁﬁe/ K %t%nﬁogywei ght or
nor e/ 8r2 gﬁglg}?gr 1?4)Jor (B) /aﬂlgmgf’ggﬂg spécifio thy thes @h?rmiﬁ‘éolregion of angio_[la_oietin "kﬁ
2013 ositions of t nventi gn us, the
present 41:9{\9&'31"\'9 i(ghlég_ |-§tf8r‘ gf@?&%?%hﬁmrﬁtdﬂ?{eﬁ% WGP‘r‘F&ﬂ;ﬂﬁ%V RERUAR P al
conposi her: : ; a) an
ontT boa e FRATRENTSRA dndiDse BRR 1K Bl R T s O 0 % Ty an
ant$ bodArsaltarnétive fitrm ofitbe @resentiimedntiopgiesidesfin dngusp of @niantiboklg 4 protein

ANGPTL4). As dh I Ll be ther. ti | ffective if
(N AbecfiE SBRRSEIR ZoramRoANaY L b SEUBRR EbRaHL B Ere' v©
i nventi egynsiHAL @Bl anigﬂgﬁgg.ﬁhk@ 4YstBteith DANGEETIHA) 961 {2 (PEBIRIN of Ol ULi ONS

such as steril e phospha ered saline (where water soluble) or
di sper sicansempiefetrahly the pomvdtieast aifectaced vrelifpationeous preparati on of

sterile 10injectable soluytions .and or, one or nore .carrier. Al.terpatively,
nj ect aBEICBE R BROCRag! DEsaa Koy e gnEs el S dat Pre Siasestiel oo asei ot
thed r t GARRPRItINAKEOS pretein (ARRBPTRAE .CaMde? Midthstels/ineluded celldiekhditirgch
preparati ons may contain constituents of self-assenbling pore structures to

faci | i t ¥8eculaaieapinessdmmécreaze eell permagabiityb el @roliferatingtorsemer sefiess under
t he congj t] . r t orage and 15must be preserved agai nst
B Ao R s R TG 58 28

the con tTVv hoof m croorgani sms such as, for

exanpl e/ Thathent"arantreatngnd syifuhyess tHeeéoforeferlte theplevitiotreatmdhntsper si on
medi um cont ai ni ng, . for exanpl wat er, et hanol, polyol (for exanp

| e, .
gl ycer owheseipghe abieds |is/toon>reaﬁgf‘ o1 gavAqywn Qemn)@@mwoqepuaﬁdaﬁ%gr i ke)
i tabl 1 BSmtihe 4. ' iR RE i di t b
?rgllst'n? ai gee%e'ﬁ%%; exa'trrpl ggé l%e/:ﬂ‘[& %Eﬁ%ggﬁ@?ﬁe@g{a@tr@gfﬁwﬁ as;?roﬁ gpllagﬁglrrp?/e?an ©
| eci t hi pas$iye tihenunizatioenamoen wiothampydgeatment paatpatért. $hase imnede otase of

Ot Rt RE 3 oSte FB SR BRI, e 2t 00 00 ing
anti bach@rigdd JeHdPa “@erajdiially eg8cive ahelun® R Edn pAIPRANSe an
chl or obut anol ;, phenol, sorbic acid,
amount of active agent that is capable of preventing or at least slowing down
20 (lessening) cell vascular leakiness from increase cell permeability. Dosages and
adrﬁinistration of an antagonist of the invention in a pharmaceutical composition
may be determined by one of ordinary skill in the art of clinical pharmacology or
pharmacokinetics. An effective amount of the antagonist to be employed '
therapeutically, for example an éntibody, will depend, for example, upon the
25 therapeutic objectives, the route of administration, and the condition of the
“mammal. Accordingly, it will be necessary for the therapist to titer the dosage and
modify the route of administration as required to obtain the optimal therapeutic
effect. A typical daily dosage might range from about 10 ng/kg to up to 100 mg/kg
of the mammal's body weight or more per day, preferably about 1 ug/kg/day to 10
30 mg/kg/day. Doses may include an antibody amount anywhere in the range of 0.1 to

20 mg/kg of bodyweight or more preferably 1, 5, 10 mg/kg of bodyweight.
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25t hi nerosal and the like. In many cases, it will be preferable to include
i sotonic agents, for exanple, sugars or sodium chloride. Prol onged
absor pt i onoap1xhesnj ect abl e conposi tions can be brough®cCalseaoizlvgozshe use
in the conpositions of agents delaying absorption, for exanple, alum num

nonost egrat e and. gel.: . terrle i njectable solutions are prepared by

i ncor poratt+hg the coffpounds in 30t he required anount in the

appr opr e oI vent Wlth sev t he ot her .ingredi ents enunerate above,
P caulPus, PR Easidhygtion diss eaiSlasi qamBes RS ekl PSS! ona_ar o

Pr epar egoRyosRBAS B8 isﬂ%;&a:ﬂﬁesr‘é?ﬁbﬁ’(‘bﬁalg g:n{/é%ﬁ?brﬁﬁfo'fng)lérﬂgﬁ%@wt into a

sterile vehicle whic spersion um and t'he required
ot her i ageceﬁn mwaeglbponetmﬂiheel rmrmrmer(At\lﬁP'ﬁb@)vendJ or tbh@ncardibodly speeificl e

povvders aratro of. steril.e injecta uf.i ons referred
ethods e St aan o wiioditi yRad iRt (B EE ) B3 Uset B

powder @(f)mbB@n@WH! Méthé‘rﬁb@dtl@eﬂ&ﬁé&rvénﬂ/t AdsH & ko Bfbcias) ﬁ%édtﬁlf@d' ent from

previously sterile-filtered solution thereof. 5The active ingredient my be

hel d wi Pharmacewtical formisi aftihe dmensios Sturtebtee‘béanectabletw@ anglide stegitant

cons: st el Foilfofs uaE st ie pRoulrtt J e sl e WaleP sSiuBid)
pol ycapbpbepérsrmas o Sé(e@r'le’ ewtersfor the @%eﬂﬂ@éhé@&@ﬁfeﬁbar@ﬁ&ﬂéﬁﬂéﬂleﬁct one,

pol yl actic aci yanhydrr des, pol ?/I actide- co(g gco id
pdloyam mﬁcéebla§oltﬂt§rn§eam§q>reme pkngse cecrsﬁfréx tenativelyi e a lﬁcﬁOJdéttQﬂSI ene

d
o o PR ARNE e BAHAIMERTE TpoBohEaTo Mool o Fanertl Rtz enEs
t her eof mmbrahb.eAlt@rmbW@ly@rﬁrﬁ atiditiahlsuchtprepamitiohs m;stmteedrbohstmmﬁs es the

ant i bodg Phar maceut i cal I% acceptabl e carriers and/or dil uent s may al so
i ncl ude fa?ﬁ} -asRempling1 eS| F—Hﬁ:tt‘éresdi) FellitaieKangrprhacrosathagsliulant i bact eri al s

and/ or ﬁ«rerﬁﬁraﬁﬁarkrnﬁt%%t Sbie lﬁmrgfbéesna.r.eﬁserh?awu t@r%eéﬁégfaaggg%é BRg! 1 ke.

The use of suc agents har maceut | ca ctive ances is
welsl  kniowst ba préseraed agEmseme cmﬁaﬁmatm/@egtrtmunemtronrmeﬁknrorreu@rgaamsmsgent is

i nconpati bl e th the active in di ent, use thereof |nthetherapeut|c
corrp05|?l|m8h§5 Yrdgr ‘EWB‘%&QF@&'&‘ NBhepti des The term "pol ypeptide" refers

to a pOTNérEérrﬂafr c@rﬁ‘ B?-Pa 3|Vt éPQrstﬁsl&ﬁlHﬂ\ééﬁurﬂrHon@élﬁrn@Oﬂﬁ' d@implef ®htdro a
specific |ength of pr oduct eptides, oligopeptides and proteins

are i nc¢thasel, wotyei ffOf h&amefa @iyoessl, promrlemﬂ glyeptantbliquithipolyethyieae so does

ol ycosydugdonad inSHeer SRR mkEres RRSa, AP BBIATE B Fae bRl T he e

wizohi n filngitydean betrhaintaned, fbﬁéx@ﬁﬁé@'b? theUsgRspL tatRmgoauthadd)ifelg one or nore
anal ogs of an am no acid (| ncl udi ng, for exanple, natural am no acids,

etc.), PaMpleptacdein. wivithe siaistenanee of tharesiredpartiglpisizasinghpease of
modi f a%b%gia\l%y'tﬁe LB o%brfaérg% Flrb§éﬁ{ﬁrgnﬂh%rét%haéf fiBAlorghmishiveal ed

an el eva expression In
in the compositions of the invention is achreved by adding antibacterial and/or

antifungal agents, for example, parabens, chlorobutanol, phenol, sorbic acid,
25 thimerosal and the like. In many cases, it will be preferable to include isotonic
| agents, for exarhple, sugars or sodium chloride. Prolonged absorption of the
injectable compositions can be brought about by the use in the compositions of
agents delaying absorption, for example, aluminum monostearate and gelatin.
Sterile injectable solutions are prepared by incorporating the active compounds in
30 the required amount in the appropriate solvent with several of the other ingred‘ients
enumerated above, as required, followed by filtered sterilization. Generally,
dispersions are prepared by incorporating the various sterilized active ingredient

into a sterile vehicle which contains the basic dispersion medium and the required
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40 known human epithelial tunor types, and its expression increased as
tunors progressed froma benign state to a netastatic state. W have

i dent i fi edlot2oa2406deri ved ANGPTL4 as a novel player i nPCESGR0ICANCSEL

bi ol ogy and confers anoikis resistance to tunors via autocrine adhesion
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VE(. Rgélﬁglﬂ@'télﬁﬂhatéﬂ?bTMh RIS pORFEHIdaE, peIgkinyRses |1 aid diabetic
wound repair. ANGPTL4 functions both as a matricellular protein to

accel er polyagelanitfies, polyphosphazenas, palikerthassiara). suetgseranstatel | ows ef f | ux

nj ury BOBREPS EART A et iPPats kot A Boiendt trardblite = °

I Nt er ackiadfix vudthinsaly toledyedttBbnrmtibbayegrin /31 and integrin 16'5, cANGPTL4
facilitates cell mgration and wound heal i ng, both of which are processes
hi ghl y Peaimacruicellypcaentablescargersand/andilentsmay algpdnelHde ey angsall

o ke G T SR RS U S A R P A
USA) ; CaRsdrptibn datasthg agents and the like. The use of such media and agents for
pharmaceutical active substances is well known in the art. Except insofar as any
conventional media or agent is incompatible with the active ingredient, use thereof
~ in the therapeutic compositions is contemplated.
20 Polypepﬁdes , _
The term "polypeptide” refers to a polymer of amino acids and its equivalent and
does not refer to a specific length of the product: thus, peptides, oligopeptides and
proteins are included within the definition of a polypeptide. This term also do‘e'vs not
refer to, or exclude modifications of the polypeptide, for example, glycosylations,
25 acetylations, phosphorylations, and the like. Included within the definition are, for
example, polypeptides containing one or more analogs of an amino acid (including,
for example, natural amino acids, etc.), polypeptides with substituted linkages as

well as other modifications known in the art.

30 Our tissue microarray analysis revealed an elevated ANGPTL4 expression in up to
40 known human epithelial tumor types, and its expression increased as tumors

progressed from a benign state to a metastatic state. We have identified tumor-
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30 integrini 31 [HUTS-21] (BD, USA); /3-tubulin, /3-catenin [12F7],

EGFR 1005] (Santa Cruz Bi otechnol ogi es, USA); VE-Cadherin [BV9], d audin-5
(Abcam U80)2013023M6 ( DAKO, Denmark); GCccludin (I nvitrogerCTIS6A)12/08@281( Zy nmed
Laboratories, USA); Tie 1, Tie 2, JAMC, fl-tubulin, horseradi sh peroxi dase
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Recombinant ANGPTL4 to induce vascular leakiness will aid diabetic wound repair.
ANGPTL4 functions both as a matricellular protein to accelerate cell migration, the
increased vascular leakiness allows efflux of inflammatory cells and bone-marrow

20 derived precursors into the site of injury accelerate wound repair. We have
demonstrated that through interaction with matrix proteins, integrin 81 and integrin
B5, cANGPTL4 facilitates cell migration and wound healing, both of which are

processes highly reminiscent of metastaS|s ’

25 Examples
" Materials and methods
Antibodies. : ‘
Antibodies for PAK1 and pPAK1 (Ser199/Ser204) (Cell Signaling, USA) ,integrin
B1 [UB1A],a581[IBS5], B3[2008] and c-Jun (Millipore, USA); CD29/activated
30 integrin 1 [HUTS-21] (BD, USA); B-tubulin, B-catenin [12F7], EGFR[1005] (Santa
| Cruz Biotechnologies, USA); VE-Cadherin [BV9], Claudin-5 (Abcam, USA); CD31
(DAKO, Denmark); Occludin (Invitrogen, USA); ZO-1(Zymed Laboratories, USA);
Tie 1, Tie 2, JAM-C, g-tubulin, horseradish peroxidase (HRP)-conjugated goat anti-
21



described in MIles vascul ar perneability assay. 19 The extravasated dye was
extracted using formam de and the anobunt was quantified by neasuring

absor bancwoanigkeemn To determ ne the tunor vascul ar volPaumsG2@ibao2s: TC
30conj ugat ed dextran (10 ng/kg) was also injected intravenously for 20 mn.
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ANGPTL 4 akd ¢éxa Fluch B8YL Bdnjiigaed\§d#t driti-@oued IgBtwereedss abyd Wolecildrher 5 X
105 B16E1OCTRL or B16F10AANGPTL4. For cANGPTL4 treatnent, wild type

C57BL/ 6Frehes USA)-i njected with either 2 x 106 B16F1OCTRL or B16F10AANGPTL4
cel I's Wal§ éﬁﬁ&?&d with PBS or cANGPTL4 (3 ng/kg) thrice 10weekly. After 3
weeks, the mce Wwere sacrificed and the lungs were harvested for further
anal ysePrimery dlunmaet midravascutar eretotheliz cglis(HMMECS; honRa; BeRzeflama) ani n A
Total nmRNA were extracted from.l s and reverse-transcri bed as descri bed
pr vl ouBRJE Soltgasn EMAAROMYEGE medayn (Miore: HPAA RadERRTIEE. out

acgpr di pg : ' (oI ' ' i 3) using
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Transient transfections assay.

15 Transfections of HMVECs were carried out as per manufagturer’s protocol
(Promega, USA) with either constitutive-active Rac1 G12V or dominant—negative
Rac1 T17N.
Express_ion and purification of recombinant cANGPTL4 proteins.
The expression and purification of full-length ANGPTL4 and recombinant

20 cANGPTL4 were performed as previously described17,18.
In Vivo Tumorigenicity and Miles Vascular Permeability Assay.
Six-week-old BALB/c athymic female nude mice (20—22 g) were injected either
cANGPTL4 (6 ug/ml) or 0.9% saline buffer was injected intradermally at adjacént
locations on the back. To determine vascular permeability, tumor-bearing mice

25 received an intravenous injection of Evans blue dye. Twenty min later, the mice
were sacrificed and Evans blue extracted from the tumor and normal muscle és
described in Miles vascular permeability assay.19 The extravasated dye was
extracted using formamide and the amount was quantified by measuring
absorbance at 610nm. To determine the tumor vascular volume, 2MDa FITC

30 conjugated dextran (10 mg/kg) was also injected intravenously for 20 mir].v
Fluorescence readings was obtained using Nanodrop 3300 Fluorospectrometer.
For another set of experiments, mice were injected subcutaneously at the
interscapular region with either 2 x 106 or 8 x 106 cells (A-5RT3CTRL or A-
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(ECI'S, Applied BioPhysics). HWECs were seeded on sterile 8-well

gol d-pl ated el ectrode arrays precoated with fibronectin at 2 x 105

cel | s/ welWwoants/@b4o6wed t o adhere and spread for 4 h at BCTGG20at080282 0m t he
el ectrical resistance experinments were obtained over the experinmental tine
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i n TER Irfestiont sitesevers rotased ¢o avaidrsite kinseT ke injectediemer selisrniere allowedt he
rati o o{? rrreanJrecld rteS| ﬁﬁance to baseline 30resistance and plotted as a
functioff PN ﬁ@gﬁ MERal i zati on assay. Confluent HWECs nonol ayers were

tr gat ed/pWivo MelthstasiPRs8ay CANGPTL4 (6 pg/m) for 3 h. At indicated tine
point, internalization assa was carried out as previously described. 17
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B
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15cont ab,@v%s@/qﬁqgr ose for 15 mn, per rreabl ized with 0.5% Tr| ton-X 100 in
PBS for 4 mn and bl ocked in 5% normal goat serum (NGS) with 0.1% Triton-X
100. CeProximdtyLigatichnAssay(RLA) ght at 4 oCwith anti-human fi-catenin

i bodj 1: 200 3% N Al 94- _ant i bodi es.
Higes. bERavas cAet o ebrtri o PeaRstiactiur s intonr KBk ESipffF & asx
Obl ect i Sgedsf) dfihy %Qﬂ@atéa%ﬁﬁsV&ﬁraQ}tlb%fefsaﬁﬁan’é@mt retﬁﬁ%g ZeiER) s\VPPR was

carried_out ‘as previously describedl7, usi n% a Bl Acor 00 system

(Bl Acor &10 c@rm’@gabrnlcmme)wmsaﬁ?emm@ﬁmman@z N 200$ sotiware. RI.ASignalss,
50 e e RSP, AR, 1 (1ot extracel Lular domsin of
occl udi Tratisehdidtihelial Electrical Re5|stance (TER) measurement. :

20 TER was measured using an electrical cell-substrate impedance sensing system
(ECIS, Applied 'BioPhysics). HMVECs were seeded on stefile 8-well gold-plated
electrode arrays precoated with fibronectin at 2 x 105 cells/well and allowed to
adhere and spread for 4 h at 37 °C. Data from the electrical resistance experirhents
were obtained over the experimental time course at 5 min intervals. Confluent

25 HMVEC monolayers that had stable TERs for 1 h preceding administration of

“indicated treatments were used. As cells adhered and spread over the
microelectrode, TER increased, whereas cell rétraction, rounding or loss of
adhesion was reflected by a decrease in TER. Resistance values for each
microelectrode were normalized as the ratio of measured resistance to baseline

30 resistance and plotted as a function of time.

Internalization assay.
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were used. Integrin was expressed in Drosophila S2 cellsl7 and vari ous
extracel |l ul ar domai ns of VE-cadherin and cl audi n-5 purchased from Abnova.
G obal fiwoOi2np/aR406he SPR data was performed as previ ousCy/sdesieroneeszl t o
determ ne the KD. Preinjection or preincubation with the indicated

ant i bodj.es_or pgrelmiune 3 G was_per m n c
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val ue was det er m ned be 283.'1 resonance units ‘using anti CANGTL4.

ant i bodpesyicapdy descrtbml 1%mobi | i zed cANGPTL4. Val ues are neanS.D. (n=3)

Stati st cal Ar}ﬁ_ﬁ/ St agjstl cal anal yses were perfornmed using two-tailed
Mann- Wl rgswepﬁeg B8 0f tware. All statistical tests were

twg- si d@%ru;@teuetlgw Jmfcnen%/elré ViU 88 b§ dmrh EHb fluofédtlencBl stypingCiof ADKETLA
expression in hunan tunors. To exam ne the expression grofl | e of cANGPTL4

in turm@@dudﬁnipér(Z@*hhdHMWE%OWF@CfD@;dC\&mé"/uﬁﬁmjomme yaecfor b min.i body on

et ast apPeeamged I GRRAGYR A hrBiAL S BRicRE W2 A o Wy

el evat edlbumia(BSApcbheliniag OL1AE0TTiteANDH 89 |r¢9m@rﬁ|§d:hfaﬂ1tié?€foﬁ®hré15rb@ﬁﬂl ng
normal ‘tissue sarrgl es (Figures. S1A-C). Although fluorescence signals
f

varl ed t@mpRIature ﬁﬁ%wef%ﬂﬁwbﬁﬁ%@wmm a&ﬂe&?WW‘@lﬁ'@Wé@ﬂaﬂth él evat ed
1 ?S;It%emoneﬁpWr ol AgﬁgAOFR@%@j{W %Ill'e:\é I(?1eq%/8e$lI gé/a)!sst\g Svated in all
cancer mehbaﬂeldrfes 1 \M‘lmoommn pekaturevaith Alﬂxa%aéselconﬂamt(tidai@&T( 1a280)BJ)
(1 ot aGel Wre FaW T Er RO B A S eE BRI P e LA CBE TGSk ore:
of  CANGRIhnb&tatingy pEBbRTEANithoufSrimary antibodies served as negative
controls. For B-catenin staining, cells were fixed with 4% paraformaldehyde
15 containing 5% sucrose for 15 min, permeablized with 0.5% Triton-X 100 in PBS for
4 min and blocked in 5% normal goat serum (NGS) with 0.1% Triton-X 100. Cells
were incubated ovérnight at 4 oC with anti-human B-catenin antibodies (1: 200) in
3% NGS, followed by Alexa594- secondary antibodies. Images were acquired
using Zeiss LSM 710 confocal microscope with a 63x objective and ZEN 2009
20 _softwaré. |
| Surface Plasmon Resonance (SPR).
SPR was carried out as previously described17,18 using a BIAcore 2000 system
(BlAcore, Uppsala, Sweden). Six concentrations (0.16, 0.32, 0.63, 1.25, 2.50 énd
5.0 uM) of recombinant integrin 1, first extracellular domain of VE-cadherin
25 (ECD1), extracellular repeat 1 domain of VE-cadherin (EC1), occludin or JAM-A
were used. Integrin was expressed in Drosophila S2 cells17 and various |
extracellular domains of VE-cadherin and claudin-5 purchased from Abnova.
Global fitting of the SPR data was performed as previously described to determine
the KD. Preinjection or preincubation with the indicated antibodies or preimmune
30 IgG was performed to determine specific interactions. Each sensorgram was -
| corrected by subtracting a sensorgram obtained from a reference flow cell with no

| immobilized protein. The Rmax value was determined to be 283.1 resonance units
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To further corroborate the role of cANGPTL4 in netastasis clinically, we
determ ned cANGPTL4 nRNA and protein levels in six human basal cell

car ci nomewOhkersigedo6and nmel anoma (netastatic) biopsi es bpCyseneizioaizisy e
real -time PCR (gPCR) and i mmunobl ot anal yses. W observed significant

cancer <O arEbasE G oSt e h B FEANG TR Bs o' priss)

Not abl ymelaheSe! @agyas expressed higher |evels of cANGPTL4 nRNA and protein
when conFafe_d to beni gn basal cell carcinoma (Figure 1A, B). Simlar trend
was obsStatisticah&nalysiSari ng cANGPTL4 protein |evels of fine-needle
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concentrations were 12.4 pg/m (FNA), 5.9 pg/m (netastatic |lines) and 0.8
, ug/ rril(-ﬁ@ﬁ'f'@ﬁﬁbri genic lines) (Figure 51E). These data suggest that

epi t hel Eﬂalvatmr SBF 8t %gg/l%heig ﬂ glnstu% ANGPTLA, whi ch i s consi st ent

wi th our Tecent TIndings ity ng ha‘?%turmr ?i Ssue expressed high | evels of

XIALVGDTH]LO eaapﬂxﬁ@]th_et gxmes_abnlpfeg%toéxmr\&m?‘rbm in turtmg,: jlgtlip@fm gy strona.
ogether, our findings inplicate ole for c i n.cancer
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i RNA i nst ANGPTL4 ( A-5RT3AANGPTL4 B16F1OAANGPT] 4 Fiqure S2A) t
ouppr oo BHASRA08 CAREARPATING LSS, A1 SAmBES: i BAECT 6o o o APRPERL T o of
A- SRT3GRre66dAce dihals ivaREE ARbHE Hffdermt tamdr Bphise thé\AEIBAIP shBWEY tharor s at
week 8, but A-5RT3AANGPTL4-i nduced tunors di splayed a 30% | ower tunor

vol une €RavaRIIENEPTbYsu2 2 eeg0R feats RTGINANGTSLGoBsistedt with, the<0. 05, n=6)

shraameen iR e RN R EARG R RIS eud3iieieRale D) et e
ext r avagdit line@wieén Egmpardd tenely-turabtigerie lihBs (Fiallad dnd BD) (Figurensed).in
vascul ar vol ume anong the tunor t wer e _accounted for when determ ning

f
Canor viBtrastngpae alsan/ed yelately Biaher CANGPILA fleyalnin metasiaticfhan in

permeabi 11 y! fof I r in
A- 5RT3MWG£%§§HJ: Egﬁw&@%@u%%%@ggé {djgné’?gﬁ I gulrg'gﬁ%lfgl'ngurt her nor e,
none ofmtlestagise i njected with A-5RT3AANGPTL4 devel oped di stant net astases

to the | ynph nodes, whereas 83% of mce injected with A-5RT3CTRL showed
m#Past ases (Figure S2B).

To further corroborate the role of cCANGPTL4 in metastasis clinically, we
determined cANGPTL4 mRNA and protein levels in six human basal cell
carcinoma (benign) and melanoma (metastatic) biopsies by quantitative reél-titne
PCR (gPCR) and immunoblot analyses. We observed significant upregulation of

25 cANGPTL4 mRNA and protein levels in these epithelial cancers when compared
with their cognate peri-tumor normal samples (PNSs). Notably, the melanoma's
expressed higher levels of CANGPTL4 mRNA and protein when compared to
benign basal cell carcinoma (Figure 1A, B). Similar trend was observed when
comparing cCANGPTL4 protein levels of fine-needle aspirates (FNA) from three

30 breast cancer patients to four human metastatic tumor lines (A-5RT3, MDA- " -

| MB231, MCF-7 and HT29) and two non-tumorigenic lines (HaCaT and BJ). The
mean CANGPTL4 protein concentrations were 12.4 ug/ml (FNA), 5.9 ug/ml
(metastatic lines) and 0.8 yg/ml (non-tumorigenic lines) (Figure S1E). These data
25



25Not ably, rh-cANGPLT4 was sufficient to induce vascul ar | eaki ness when
conpared to the PBS control (rh-cANGPTL4 0.0840.014 v.s PBS 0.04 0.01,
P<0. 05, m@Ro(F2gwses 1E, F). Consistent to the increas@dTsa2¢12/08028Y 0l une
in A-5RT3CTRL- and B16F1OCTRLi nduced tunors, the expression of EC marker
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Treatment with cycl ohexi m de, actinonycin D or vehicle alone did not induce

any Vas@ﬁ]lg}Bﬁr@g]BO,%O(Qﬂ d\i6e (@gg)'e 1C). Miles assays revealed decreased
15 vascular leakiness in A- SRT3AANGPTL4-induced tumors (~5 fold lower), as

evidenced by decreased extravasation of Evans blue dye ('Figure 1D, Table 1).

Differences in vascular volume among the tumor types were accounted for when

determining tumor vascular permeability (Table 1). This differential vascular

. permeability was independent of the tumor volume, as observed in A-SRT3CTRL-

20 and A-5RT3AANGPTL4-induced tumors (Figure 1D). Furthermore, none of the

mice injected with A-5RT3AANGPTL4 developed distant metastases to the lymph

nodes, whereas 83% of mice injected with A-5RT3CTRL showed metastases

(Figure S2B). |

25 Notably, rh-cANGPLT4 was sufficient to induce vascular leakiness when compared
“to the PBS control (rh-cANGPTL4 0.084+0.014 v.s PBS 0.04 + 0.01, P<0.05, h=3)
(Figures 1E, F). Consistent to the increased vascular volume in A-SRT3CTRL- and
B16F10CTRLinduced tumors, the expression of EC marker CD31 was elevated
when compared with their cognate ANGPTL4-deficient tumors (Figure 1G, H). Dual
30 immunostaining for CD31 and cANGPTL4 also confirmed that epithelial tumors
| were the major producer of cANGPTL4, consistent with earlier findings using laser-

captured microdissected samples (Figures 1H). Hence, these observations in vivo
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This disruption was mrrored by a decreased in the transendot heli al

el ectrical resistance (TER) of the nonol ayer, suggesting a rapid and

dose- depewdent3/@23ioacr ease in paracel |l ul ar perneability @FEirgore12000282 No
change in TER was observed in the PBS control (Figure 1J). This effect was

not due_to ptosi.s, even after 6 h of rhcANGPTL nt (Fjgure S2D).
Al t oget ngﬁﬁéﬁsetor'a\é?ﬁ%{g?t? ﬂlﬁ m%%%&e?rﬂﬁm?@e@réﬂ&éﬁikméﬁ%i srupts
endot hebh@bthiihIg@riebil®ANGPTL4 interacts with integrin a5/ 31, VE-cadherin

and cl audi n-5. -30VE-cadherin and cl audin-5 contribute to the control of
paracel.l ul ar perneability, while integrin a5, 31, which is localized to

EC- EC j ungt.i medi at t hel i al, .eaki 46 ,
hypot heL PO AP TE A PERERrs YaSREPS e ol ARt el e C ness and
ul t5i mat phshat G=A5) ODBEE0 E\H Ol uelG PrRioreSéend antti mvcz/'gnkatiac%@éﬁlaw th

specific junction proteins. Surface plasnon resonance PR) anal ysi s
r eveal epefmaabilitwcpT| 4 i nt Vaseulan velumeveYBONr i n (KD=1 Fold ghangg,

k
cl audi n 37x10-8 M d, i rin 1 5¢( 1. 26x10- but not
W th océ%%ﬁlEiB%JAM A (Fi ggfrgejigbg&gl\/br eaglggnii §i1c|§2;t ly,. gk%ésl'%zt ar get ed
t he VE- ABRESAANGHT4Mai n and olengl:0-G12ECDL oazad 0.09whi ch ape 74esponsi bl e
for hompphilic interactions between adjacent ECs, suggesting that the
i nteracl08Rs of cANGPTL4 with VE-cadherin and cl audin-5 could pl ay an
i npor t L0l ' | ex A hhhy=+( B O 2B) . 21, 22 10No
[ %er agltﬂ%%a{n'?p\i%ér%hté@%&%d epﬁzg%ngﬁ?\'&?‘rﬁ@?ﬁgb?’nt égjr?gfoﬁ' 316, 17 or ot her
domai ns of VE-cadherin (EC3) and claudin-5 (ECD2), which al so served as

trol [ . 2B) ., The oh ti f th [ tio \er e
P v PR S DSOS Y R 1O S
a5, 31 (&t sREscTvCapResRMSARNGI A2 s, @@{lﬂidﬂbﬁ mt.égawﬁés 2E) and
CANGPTL4 (Figures S3A-C). An 15in situ proximty ligation assay (PLA)

det ect ediscpied whes tbe deils wgre wularesiin ABRIBGGIRE CGM, bE-reddhési n wi t h

ANGPTLA i C W ri 2.50 . VE= herin 16.432. 46; I din-5
S ena on T BMARGR T Bl nRafs BY Z°) bt dLREy o ety e crra | nduced
t unor hin@nﬁéaméd(nlfitmﬁ%s%ﬁce&ahtigmtﬁmrri monbBRhat Bmdw%aggéétir@;maal SO

exists in vivo. No PLA signals, i.e. no interactions were observe
20bet weldmartserretad CANGPTL4 playssa majosrole/in endetbelial jonction: digrupioas, 31

(Figur e(Figure 11). We found that EC-EC junction integrity was disrupted when the cells

were treated with only rh-cANGPTL4 (6 xg/ml) in the presence of either
20 cycloheximide or actinomycin D, indicating that de novo protein synthesis and
tran.scription were not required (Figure S2C). Treatment with cycloheXimide,
actinomycin D or vehicle alone did not induce any véscular lesions (Figure S2C).
This disruption was mirrored by a decreased in the transendothelial electrical
resistance (TER) of the monolayer, suggeéting a rapid and dose-dependent
25 increase in paracellular permeability (Figure 1J). No change in TER was observed
“in the PBS control (Figure 1J). This effect was not due to apoptosis, even after 6 h
of rhcANGPTLA4 treatment (Figure S2D). Altogether, these results indicate that
tumorsecreted cANGPTL4 disrUpts endothelial integrity. |
cANGPTL4 interacts with integrin a581, VE-cadherin and claudin-5.
30 VE-cadherin and claudin-5 contribute to the control of paracellular permeability,
| while integrin a581, which is localized to EC-EC junctions, also mediates

endothelial leakiness.4,6 Hence, we hypothesized that tumor-derived cANGPTL4
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S3E). cANGPTL4 interacted directly with the EClL and ECD1 adhesi ve domai ns
of VEcadherin and cl audin-5, respectively, which nay |lead to disruption of
i nt ercel Iwban1Bemdheri n and cl audin-5 cl uster formati oRCIBGREI20ORE@S2 Ne
this, menbrane fractions of confluent ECs treated with cANGPTL4 were

ant| - VEVEHBRBIERCUFT Ak esE A (e Ao sne EREIRAIT BSUIT & 1 n s | ex
pr ot ei ndpgaqﬁté/,\g&[br%qﬁmgﬁgci% Mcﬁgﬁgﬁg@%e 2G . Treatnment with EDTA

whi ch di srupts intercelllu ar adhesion, served as a positive control for
decl ust Suddce/piamihen rescmadce [(SRR) anBlysiEheeseatdchitiah gANSHH T4 intetastect ANGPTL4A

|t o et e C AR A Sl S0KE g R PR St eqr PP

tergpor,a{k[ﬁqemgmtgml\} BREASTWHToCCIVEIH or YRVISRYBIRLIrE2 AR ANSR SighficaNily,anation
for the effect of cANGPTL4 on the endothelium nonitored tThe tenporal

i nt er aceAD 04 taspEietithe MicadkenmEEd domeimangalaudin-8 EGpbdgmainnet i c

PLA. A binmpdal interaction profile . of the cANGPLT4:integrin a5$1l conpl ex
was det BBRRCATG ERPASBdR" RPRoPhUE Blastt By es R L B ier i n and.
CANGPTL4ugdestigithat e iAkPadtiiohsRTIANGNEEE vt VEaddthein(dridsleadip®g - I n vitro
co-i mmunopreci pitation of cANGPTL4 and its various interactin artners

val i dat eeuldplayran inpartspRole kuegs atingg@ssuerpermgeability fRigurerd@lgd1,.82a5%$1,

hioeh SRR IRAL S BYRG oo B CANBETS S EANEII i A IR a0

h
chiange 1'n protelin |evel Was ObsSérved Tor any other C

par t ner domathisceft VBgadhatin {BE3p e & udiMSGEETE2 p whiich alsordceveathson profiles
did not result_from.increased protein expression (Figure S4A). W al so

showed €9fols KEIgUF 2Bl ThenRlegervations elthere anfgragtions Wi CORObPERIGAtYd in t he

pl Lng i i i At o , o l\yewed by th
"ot br napBEKRE Wit Redfalat ahflichicHBaasOash 856 ARy 2] VEITY 2 the
15conpl eadferinetFigune 220 cEEAiInG (Figuree2E) and tANGPEb4 (BatirenSBA-Chén

B 1 gy it o5 BER o8ged BFRIGS <rirtesth.ait: sim-ass1

f or mat i 9@ YiE-38d18&iHTWIh CANGPHES imbbih RCFReg@s 2o a0A5 $HALLShiAGKH NCT eased

perneability (Figure 1K). Integrin $3, which does not interact with
CANGPTL16.44&2 . 4i6n claudin-b 123 % 3. ¢4 PLAnspots/zeti satcuashi dfoen 260 cels)GRTI A-

treat ed,, Sini | ar vat i . wer I r ted in wld-type and -

et a2 ERGTR RS ATRERY PRI iEREs SRy ERGirhe tharthet ' hherent <o

ei ther infdragfions $doxistd e expENL PR 8ignBIis)¢.edhs entefdbtidns Nare lodsehicyl suggest

that the initial interaction of cANGPTL4 with integrin a5$1 rEa'_y be required
9

t @0f aci petivges CR31 ANESEANERT LAnelaugitb oWis-aasiheeniattiategds abdr (Feaweupt i on.
S3E). cANGPTL4 interacted directly with the EC1 and ECD1 adhesive domains of

VEcadherin and claudin-5, respectively, which may lead to disruption of
intercellular VEcadherin and claudin-5 cluster formation.23 To examine this,
membrane fractions of confluent ECs treated with cCANGPTL4 were extracted,

25 resolved under native conditions, and probed with either anti-VE-cadherin or avnti-
claudin-5. cANGPTL4 treatment resulted in smaller protein bands when compared
with PBS (Figure 2G). Treatment with EDTA, which disrupts intercellular adhesion,
served as a positivé control for declustered VEcadherin and claudin-5. These
findings confirm that CANGPTL4 interacts with integrin 581, VE-cadherin and

30 claudin-5 to disrupt intercellular adhesion.

| CANGPTL4 modulates endothelial integrity in a temporally sequential

mechanism.
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251 nhi bition of the cANGPTL4:integrin a5131 conpl ex del ays cANGPTL4

I nteractions with VE-cadherin and claudin-5. Antibody to integrin a5/31

i ncr easeawenrdoi2edosal | eaki ness, but was insufficient t@cCirrsdace/n28zoscopic
| esions at endothelial junctions. Thus, we sought to understand the inpact

f th ti f
oo M PR ANT HoFEEBaEn LB b e ANB R SRbAE O e )
CANGPTLAnashkiiimd Wavhiamitb ey tRNghtpbl ihtdFBetidhdof dANGPIUasdERs tHigeal ong
the EC-EC contact conpared to the cANGPTL4 alone (Figure 4A). Anti-integrin

a5$1 bl biewing pargnersitbioughi kimetid PhAcANBRTOA! inkrgatien pEfile pihet reated with

ti-int 1 al d t fter 6 h
CEi gur cCARPPLIE I BLENEL EamP XS it dttb B 200 s B AY ¢ s howea
that t heARGPTLQVESadhelin-drit CANGPTRY-A3udifth atNSP A pokt-BANTERTIES ECs
resulted in reduced endothelial perneability when conpared with ECs treated

onl y wi treatengiy/(Rigusalépminaireicgdmenumpregipiatien aeANGEAH:4 ancﬂntegarlﬁuaal 1

caused |

cancerL i RCHTERa bR B o Al PR R8RS FiB P2 B bl v o

(conpar intddrinie®81,4¢hishdhdwed clbeatad axpfedsibrebalygeh PostHEARNGPTIY t he

I nteracti ons between cANGPTL4 and these 2 proteins remained simlar, albeit

with a WBAEIYHI P chAPIRELPiRiE Ieyel Wampbsarvesferamepther céb@%@l;%g t hat

o O upt mctapy peAck MRAGathd 138 MeBinical ERRIEC PLA-pPSt eI ER RGOS, o0 in,
whi ch a;:)ﬂocﬁ}mddlﬂmot c@éﬂ(ﬂ?];fdxm increaged rpratﬁ;rﬁéxpres?oac(ﬁgmesnrﬁc) We aisat ed

dot h \ t [ 01
Feveal et aen Takiep e ANGE T Phogin b HBraiPanksd § B utf1ei ent
to indugsng @QWl%r@!.ﬁé&mtb% cg(69|és*a%t h@%nhafo%weattﬁfﬁ%tlons are

15necessary f the observed disruption. (Figure 4D). Interestingly, we
obser v eitérnalizasion of tiRe ¢ANG Phiad: \/tEheatrJleemvalhd OANGENNGPIHudlmr‘EonDt ed a

851 pBmElergs bendlettee B iR TR e s athogRBPR g R eNagbRuan. o
CAN@T'—J@nbfGrﬁQ(fF@U@%(t)quh@b%déP ekl Was inbt bbSewBl iviith Ple0ssitl Of
endot hetlrelaa?thwedr:ts({:lléﬂtrel %QLBS Fll\lgtably, Acf:E)NGPH'?'EX ?ntegrln a5B1 formation at 30-60 min

cdincide_d with a TER decrease, suggesting increased permeability (Figure 1K).
Integrin B3, which does not interact with cANGPTL4, was internalized after 2 h in
20 both vehicle and cCANGPTL4- treated cells. Similar observations were also reported |
| in wild-type and ANGPTL4- knockdown keratinocytes17, suggesting that this may
be inherent to either integrin 23 or the experimental procedure. Thus, our results
suggest that the initial interaction of cCANGPTL4 with integrin a581 may be req'uired
to facilitate the subsequent interactions to mediate vascular disruption.

25 Inhibition of the cANGPTL4:integrin a581 complex delays cANGPTL4

interactions with VE-cadherin and claudin-5. |

Antibody to integrin a581 increased endothelial leakiness, but was insufficient to
induce microscopic lesions at endothelial junctions. Thus, we sought to understand
the impact of the upstream cANGPTL4:integrin @581 formation on the disruption of -

30 endothelial integrity. In the presence of monoclonal anti-integrin a581, cANGPTL4

required twice the length of time (6 h) to induce lesions along the EC-EC contact
compared to the cCANGPTL4 alone (Figure 4A). Anti-integrin a581 blocked the
interaction with cANGPTL4 (Figure 2E). ECs treated with anti-integrin a561 alone

29



20resul ts suggest that although integrin a5,31 is an essential player, its
I nteraction with cANGPTL4 alone is insufficient to induce an endotheli al

di srupt i omOl2es/ae06 The dat a suggest that the bindi ng of PCANGRTI2A04282
integrin a5,31 triggers internalization of the conplex and "un-zi pping" of

faci 111 SEAD R BRI Bresibn B TR Gstf AR I Ee onafMbRa Cs Ve °
donai nsc@frobbratarbe bun TERIdgtaaWtich Shdwed thik ake Bddiiehrof Reftptigrinca 5Nt act s,

resulting in their declustering and internalization and finally cul m nating

in the andcAPGRRL4{6 palrplrte Bfisaesyited medncadensiothelialiperrgabibly when he
dot beli Lo : & oo . . 2 . |
Fol e or coPalcY Rl B PR PTRLE G0 BB TLAIP RIS 3a) R oo us

t 0 sexanamig-iritegrinl @681 lcadse® laastncamitwe deRiy ¢S inigirf therhiehgction profile
CANGPTL4; i nteragrin a5131 conplex formation. In vitro co-imunoprecipitation

of cANGRITEANGRT4a¥EGaghetniandeiNGPITL4iddakdindayhen saanaied 1o epniraldi cat ed
No'i nt o DRdte RS dc ahd SAIPPRe FRSAFOH pithdl [0S TH Bl D
ownst r oam neds at of & of Lot cor s ol i whose T ol es i entarnel i a
cont r actPNMIEGNLIRFBAFE PEr@%%fr@f R/&?C%qrhe%?svgs%%mai dferagtions with
CQpMUNGREE D Rbtéthé Gfe F&FUdDSTOP Eg&\@meﬁmﬁisrﬂgﬁg}sﬁgﬁp‘g@ﬁshbﬁa’fﬁ%,ivgé egrin [31

also stinulates the activation of Racl and atr'on o AK, when

conpar eldeated PHBVEGsatvitd cBSKSRPTFL4 foredGmin, Wiieh iaiowedSfedcANNETILMintedrayr i n
5,61 i ti - d t.j.vat,i f PAK/ Racl sj [ i [ ided with

oot nef o] ikttt and iRl ShioeiplSaRtssy BRIty S reRoGar o

10medi afn@fuhdstanmey fd#'ZQ’D-1@@@?&%@?@%&@@1&@%@?%?’&% #Reractioné Yldreer

underscore the role of Racl, we transfecte ei ther constitutive

acti ve irawigdffizignt de inttheerenstothrligh tisreptivns pruithay theTiaterdntecadtionsafre ECs wi t h

e ancP R B0eT I SEat P Bl R AT, FhEeahR60r ROt ayed
the conpureRkERelaty eshttthe remophieof rhoANSPTLY peendtate: fegsrsabefféetapd 5D) . This
suggests that cANGPTL4 regul ates endothelial integrity via the integrin

as5fi 1 Lgnaataelal egrmaapbicanepidplliglusdodhe wrs-gRpingn of tmECrifE si gnal i ng
o1 ooy bt FRRILORE AN RLLRTPCARE TS A BSAUTRS o o
t he nucloeaatiom anthecaratire pnoadssf df-eralotimelial disruption (Figure 4E). Hence, our
20 results Suggest that although integrin a581 is an essential player, its interaction
with cANGPTL4 alone is insufficient to induce an endothelial disruption/lesion. The
data suggest that the binding of cANGPTL4 to integrin a541 triggers internalization
of the complex and “un-zipping” of the endothelial junctions to first promote |
endothelial leakiness. This facilitates the subsequent cANGPTL4 interactions with
25 the adhesive domains of VE-cadherin and claudin-5 that weaken their homophilic
“contacts, resulting in their declustering and internalization and finally culminating in
. the disruption of EC—EC contacts.
cANGPTL4-induced disruption of the endothelium involves integrin-mediated.
PAK/Rac signaling.
30 The pivotal role of integrin @581 in the process of EC-EC contact disruption lead us
| to examine the detailed molecular events resulting from the cANGPTL‘4:intergriin
a5F1 complex formation. /n vitro co-immunoprecipitation of cANGPTL4 with
activated integrin 81 (antibody clone Huts-21) indicated that integrin was activated
30



The perturbations and di sassenbly of VE-cadherin result in the

transl ocati on of nenbrane fl-catenin to the nucl eus. 27,28 Hence, we asked
i f cANGPT™WO-21mBdizesdd decl ustering of VE-cadherin and cl ardirsG2onesezst ed in
nucl ear transl ocation of/3- 25catenin. In PBS-treated ECs, fl-catenin

forred. e AiesBHBB WM PNCENS, FEE, R RSl BB R® or
t r eat nepetWeém cANGRTLS ANGTTdH T(62, nBtedrinf T,@H oBtHé) juBétich proWdhEAIM- posi tive

control) resulted in the di smear ance o |’-catenin margin and
accunul arigere PR).thec-AIA and RAKdpeadowgsiceam- rn@dnatqrar@émt@grnmsgma;bﬂgon

per or meOsE A ST Aot FOA R AT ob B e dE BB i n (7= catonin
spos s/ nusdsfizéd24,28@sr ¢dimminciiteSipitatioWrédultstsholvedtBabANGPTBL M n, while
t hose outside the nucl eus decreases from 26.33.29 to 9.443.98), this timng

coi nci dagtivated integrig &d) Alse siimuptes thezaetivation; of Ragijard abawhcgykampgmfe 6B) .
| munoblf gp@ér{ébrﬁﬁsgc(f&b@éé ?éjat&ﬂ' é‘ﬁféj&ﬁrteaSéE'ﬂ\lérlﬁcr%gs qraken together,

our data In unor erlve A A perean r'lity-inducing

factor cAPEGPELAINteYiygER1 nyerautiohherid adtivation mﬁPAdﬁRelca stgraliegt i al
i nteractions th int e%é; n a5, 31, VE-cadherin and claudin-5, resulting in

5the acEaiGided with spdeifielialdeakinessfaarre 1B garsbld)y m@ANtaﬁﬁgztntﬂ%lﬂm es
mefast aﬁﬁeﬁilat%ﬁt iRerdei Qasrdd?\e‘é|o‘h°andreorflt'é'é(%tgﬁga%s@pzs'[' gate the role of

CANGPTL4 I n the netastatic process an ntiate its biol ogical
rel evance in cancer, we exam ned its effect on | ung metastasis using two

O e B Ry Bt oPe A ECS P RIFRS (5
106) andctiveerbed(a T‘QW)aerib?HﬁbMt-%%é‘tnﬂé RBey ﬁw)ovréd%f%ﬁ%ﬂécs Witke
i nocul ated wi th B16F1I0AANGPTL4 gnl fi cant y fewer |ung netastases

corrpar e Ragil (G120 pauaatamrted iecformation o CANGR HveNEucadhwrinand r at i on of

%AN?F e R P SRS A e SRbhebBarSLR BRIk R etlire 7

Cr osempRsxkt deslayed eHencdreipleix fbhﬁaﬂlémg:dmm%?ﬁl@srmghdk‘fm PHIs i n Vivo
data (Figure 7C and S5B), underscoring the biological netastatic potenti al

of cANGPUYgeSt® thajr%NQB)FLé regilgtaseendetheljal ingarityi \da e ntegwn eR8i ned | ung

T co | netediateRiRlt bR HBRatl G5 Ah AR SR e s T o Tl o
was a sfag:ﬂlténeaﬂxNGPTlLedmeeabtmmmm VEchdherin aadwliaginid, Ulindtelydeading

ANGPTLA4- ? red with ANGPTL4+l + m ce, suggesting that netastasis
of20816F U%ﬁsrngﬁaﬂr ed (Figure 7D, E). Altogether, our data indicate

CANGPTL S ANTPT A S GBI H LIRS nbib (B tREdISERtibA BrY: cafithiRr ovi de new i nsights
into the mechanistic action o his protern 1 n cancer.
The perturbations and dlsassembly of VE-cadherin result in the translocation of
membrane B-catenin to the nucleus.27,28 Hence, we asked if cANGPTL4-induced
declustering of VE-cadherin and claudin-5 resulted in nuclear translocation of g-
25 catenin. In PBS-treated ECs, B-catenin formed a continuous lining along the cell
“margin as indicated by the immunofluorescence staining and intensity plot (Figure
6A and S5A), whereas treatment with either cANGPTL4 (6 pg/ml for 3 h) or 2.5 mM
EDTA (positive cohtrol) resulted in the disappearance of the f-catenin margin and
accumulation in the nuclei, indicating cell-cell junction disruption (Figure 6A and
30 S5A). To better define the localization of g-catenin, we performed PLA that showed
| B-catenin in the nuclei at 180 min (B-catenin spots/nucleus increases from 1.2+0.81
at 0 minto 17.5+£2.68 at 180 min, while those outside the nucleus decreases from
26.3+3.29 to 9.44+3.98); this timing coincided with the declustering of VE-cadherin
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25 Metastasis requires dynam c tunor-endot hel i um conmuni cati on through
tunor secreted vascul ar perneability factors to breach the endotheli al
barrier, woanshe2akl owi ng the m gration and invasi venes®ecuofsGee/oveespr cel | s
across the endothelium Hence, a better understanding of the nmechani sm by

whi ch suc asgular. 30 bility factprs disrupt, endothelial_ihtegrity
coul d oPRG Rl e icisB e ot abligt 26N R SR B b Bl e 4
nodul at gg) eTdldMRlgetier] SBEdAtaNndiRhRIhat urh618kMsed BARGRTL4HerL, We provide
insight into the heterotypic role of cANGPTL4 in vascular integrity. W

show t haermgalgfitytinddeing Gacter capable of tiggarirgrendathekal gisruptiomVvidgovel i ntegrin

ni or nabF OB T TRErAGECRS WM SRR s RGNS R BB Rebufilig i
acaunul gid accumhilgtioabeAldleakBidd@eningFRjuré 809Nt nouse nodel's, our in vivo
vascul ar perneability and netastatic assays confirned that cANGPTL4 acts as

a vascuFANGpELdpiemates melassasistoithelunes inadvel ar | eaki ness and ,
o . . ! uet | o decr cased
vascur arbauthdrvERidRtne rBREEARIRRHL il MR SRS BB (72 PRt Cugn

i ncr easedbstaattatedts telgrab rélevancnith cavicenbye Q&GN tslbffectaon lumgredi at ed
mai nly by the a5/ 31 integrin and EC- specific adhesion conpl exes contai ni ng
VE- cadhBlatastagig usingtyhdiferentagice podels\dibme ChaBLOdNRISeL(={1AtR&ract s with

thgse t?fog{?))ﬁ\?ﬁ?@%ﬁjé@teﬂﬁ%%‘t’ﬁﬁ;élﬁ‘wﬁh%‘E{@%ﬁﬁﬁ?ﬁhOEE%'Pg_%r B%ﬁ”& @zfxg{&g;r{:tlﬁ el |

endot he “‘juncti‘ons. maj or route 4 Integrins regu
cont act eeliss(2 h¢0RpandPAateat intrayend sy with dithemiRBS at rfrooANGHIL4. Mice

15 t tility. 24, th the injtial int ti bet
o ancPTLmogHiated iBG 1 Thrp NGE et s maoanly [igos pries®PAR.  woakeni ng
cel | - cebdmpardPRith Balfé#1'0@@FF€L?1ﬁ1j@&e§Wi@éhﬁkﬂa@bnb@%%bﬁ%&mﬂ&’ﬂ léf facilitates

CANGPTL4 access to the adhesive domains of VE-cadherin and claudin-5 to
i nduce dwANGPEL#Ammhancedungimetastasemindzaiheaseesas evidgneed busealitime

O 1 o ¥ S0Pt DY ek (NGHTVA dBet atoia < ne

Angi opostaining bf Rdiuabaidsaes cuabberated oBam vied daes (Figarur@andeskB),n t he
cont ext of GF-induced vascul ar perneability. Thus, the role of Rac in
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and tumor nodules in the lungs of ANGPTL4-/- when compared with ANGPTL4+/+
mice, suggesting that metastasis of B16F10CTRL was impaired (Figure 7D, E).
Altogether, our data indicate cANGPTL4 is a pro-metastatic tumor-derived facfor

and provide new insights into the mechanistic action of thisprotein in cancer.

25
Metastasis requires dynamic tumor-endothelium communication through tumdr
secreted vascular permeability factors to breach the endothelial barrier, thereby
allowing the migratvion and invasiveness of the tumor cells across the endothelium.
Hence, a better understanding of the mechanism by which such vascular
30 permeability factors disrupt endothelial integrity could offer new therapeutic

strategies. The mechanism by which ANGPTL4 modulates endothelial junction

integrity remains unknown. Here, we provide insight into the heterotypic role of

cANGPTL4 in vascular integrity. We show that cANGPTL4 disrupts intercellular
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al so r exg@homnmé.ne- dependent cellular trafficking of fl-catenin fromthe
menbrane to the nucleus in cANGPTL4- 15treated ECs, coinciding with
endot helial disruption. The interactions between the cytoplasmc tail of

Vegeadhges ecan i SHHERLS A oEI 30 Bls1 Meoh B ERhoelitactd i ©f

e nuc ear accu atron nrn rn

endot hetoriplexad coatahaing (E-Cadhemt and ra:léudimn5A6 ,30Ct ivornis showe théte nucl eus is
consistent with the declustering of Als (27,28,33). Mbreover, the nmenbrane-
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and increasing endothelial leakiness. This facilitates cCANGPTL4 access to the
adhesive domains of VE-cadherin and claudin-5 to induce declustering of the
~adhesion molecules resulting in vascular disruption. We and others have shown
20 that ANGPTL4 does not bind the angiopoietin receptor Tie1 or Tie2 to antagonize
its action. Angiopoietin-1—-mediated activation of Rac reduces vascular leak in the
context of VEGF-induced vascular permeability. Thus, the role of Rac in vascular
permeability is complex. The ligand and the cellular context that activate Rac will
dictate its effect on vascular junction integrity.
25
The activation of Rac/PAK signaling trigger by cANGPTL4-bound integrin g1 fs
necessary to facilitate CANGPTL4 access to VE-cadherin and claudin-5 and to
trigger vascular diSruption. By preventing the association of cANGPTL4 with
integrin £1 by anti-integrin 81, we observed delayed cANGPTL4:VE-cadherin and
30 cANGPTL4:claudin- 5 complexes formation and a concomitant decreased vascular
| permeability. Similar delay in cANGPTL4:VE-cadherin and cANGPTL4:claudin-5
complexes formation were also detected in ECs expressing dominant-negative
Rac1, without affecting the cANGPTL4:integrin £1 formation. This indicates that the
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consistent with the declustering of AJs (27,28,33). Moreover, the membrane-

20 liberated g-catenin induces gene transcription that contributes to angiogenic
responses of ECs following episodes of vascular leakage that promotes tumor
metastasis (34-36).

The role of ANGPTL4 in vascular leakiness, and thus metastasis, is controversial,
25 and efforts to confirm it have been further hampered by the lack of understanding

of the mechanistic action of ANGPTL4. We show that cANGPTL4 behaves as a

vascular permeability factor and disrupts endothelial integrity via integrin

a5B1-mediated Rac/PAK signaling and the declustering and internalization of

VEcadherin and claudin-5. The reason for the apparent discrepancy is unclear, but
30 it may be due to the position of fusion tags in recombinant ANGPTL4. Studies that

suggest an inhibitory role of ANGPTL4 in vascular leakiness have used a C-

terminal fusion ANGPTL4, while our work and that of others who have presented

| evidence that ANGPTL4 is a pro-metastatic agent that induces endothelial
34



The invention described herein may include one or nore range of val ues
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document, reference, patent application or patent cited in this text is not repeated

in this text is merely for reasons of conciseness.

20 Any manufacturer’s instructions, descriptions, product specifications, and product
sheets for any products mentioned herein or in any document incorporated by
reference herein, are hereby incorporated herein by reference, and may be
employed in the practice of the invention.

The present invention is not to be Iimited in scope by any of the specific
25 embodiments described herein. These embodiments are intended for the purpose
- of exemplification only. Functionally equivalent products, formulations and
methods are clearly within the scope of the invention as described herein.
The invention described herein may ihclude oneﬂ or more range of values (e.g. size,
concentration etc). A range of values will be understood to include all values within

30 the ranvge', including the values defining the range, and values adjacent to the

range which lead to the same or substantially the same outcome as the values

immediately adjacent to that value which defines the boundary to the range.
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other scientific and technical terms used herein have the same meaning as

15 commonly understood to one of ordinary skill in the art to which the invention

belongs.
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53. Thezggg;lg@g}\g_r)ﬁgog;bqig_ned inclaiml or 2 wherein the cell environnent is
4. e

in vitro. e method as clained in any one of clains 1 to 3 wherein
i ncr easBhgCohacdcssweslt MaZharinsky ddBenZelevoh. Ping caglodrin-catenirkadiaegioniGPTL4)

d/ ANGPTL 4 . dot hel i,al, cel | ahi Li 5. Th t hod
c'ai medSAIEND S RRhrRacer. ¢ s ke HTE BRI degr aci ng o -
neu r al gl BQcRé‘f@_CﬂﬂDCG@Fdial\i’é?I@Ld)ﬂJ,ailétri;:lgiinrsbeﬁy‘h ALY OPAH Rl‘iéugv lc\i#@oﬁgéﬁNGDTM)

and/ or cANGPTL4 inhibits endothelia perneability. 6. The method of
cl ai m 5GkhéYuslearAatgeaiing afthieta-catenin apndmd20ct) daiing throgriaPrugeds r enpved,

ol ai m oonpengial dtbesitstiad T CTabIRTRES 2B B85 o (reating &
pati ent 37 oL&tlah S Hmy €l Cuzesnet e lingiopiétin-es aeaBidroangiogbhiefagterpr i ses
the step of: a.contacting the cell with an antagoni st to cANGPTL4.

9. The REadvsgdsturipgdsehemigrntinrtanyentianalgenpkeeli ecarginomia. iABdl aiBot ANGPTLA.

10., The . f ai wherein the antibody is a neutralizing antibody
t olOZOCAK@‘%’ﬁgg(é%5%61JI 5%9
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11. The method of any one of clains 8 to 10 wherein the antagoni st
interferes wth increased endothelial cell perneability. 12. The net hod
of cl ai m8OwhsreR496t he ant agoni st conprises a conpound PORSGROIQAQES2 an
CANGPTL4 domai n of ANGPTL4 preventing increased endothelial cell

25per ne |I|ty 13. A method conprising the steps of: a. preparing an

ant i bodg Y8%g an adjuvant and a cANGPTL4 pol ypeptide; and b.

admi ni sgerhNehdy aaf'rﬁegma |H%aeﬁéét'h ity %éﬁlfﬁféhﬂ@aﬁﬂl q@g bRl 'tgééd

5di seases. 14. The net | aim 13 wher ei r-rel at | seases
i s sel ecoreerftrationtdreacyivityipf Angieipstetingikef 4 {ARNGHed) om ;heedelhanvmbmbemtes and
at heroscl erosis. 15. The met hod of claim 13 wherein the vascul ar-rel at ed

di sease can S i.s.,1016., The th of. cl ai 15 furt

conpr | SPng PEUMAITY AR e ER 8 i geaseiy i S Eetienadetinin Wy
conposition conprising a therapeutically effective anmount of a nodul ator of

CANGPTLE, cTes aidth@d BSRlaimed in clak®- 1 dhe viuTRRSihel (il évirohiient 1d inMigbei n t he
nodul ator is an antagonist to 15cANGPTL4. 19. The conposition of claim18

wher ei n the ant a%onl st 1s an anti body to cANGPTL4.
he method as claimed in any one of claims 1 to 3 wherein lncreasmg the

'concentration‘ or activity of Angiopoietin-like 4 (ANGPTL4) and/or cANGPTL4

induce endothelial cell permeability.

5. The method as claimed in any one of claims 1 to 3 wherein removing,
10 degrading or neutralising the concentration or activity of Angiopoietin-like 4
(ANGPTL4) and/or cANGPTL4 inhibits endothelial cell permeability.

6. The method of claim 5 wherein Angiopoietin-like 4 (ANGPTL4) and/or
cANGPTL4 is removed, degraded or neutralised by a cANGPT4L specific antibody.

7. The method of claim 6 wherein the antibody is catalytic.

15 8. A method for treating a patient to at least reduce endothelial cell permeability,

which comprises the step of:
a. contacting the cell with an antagonist to CANGPTLA4.
9. The method of claim 8 wherein the antagonist is an antibody to cANGPTL4.

10. The method of claim 9 wherein the antibody is a neutralizing antibody to
20 cANGPTL4. |

11. The method of any one of claims 8 to 10 wherein the antagonist interferes with

increased endothelial cell permeability.

12. The method of claim 8 wherein the antagonist comprises a compound that
engages an cANGPTL4 domain of ANGPTL4 preventing increased endothelial cell
25 permeability.
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20. The conposition of claim19 wherein the antibody is a catalytic

anti body to cANGPTL4. 2021. The conposition of claim 17 wherein the

nodul at orwoanwaz2zes a conpound t hat engages a CANGPTL4 @ommsicaofoodREPTL4

preventing increased endothelial cell pernmeability. 22. The conposition of
any one use_as a nedicanent for treating a patient

f,.cl 21 for
sufferin 3 %5@&8[]1%5"}%?“&%8 PYPEeases. WD 2013/ 022406PCT/ SG2012/ 000282
23. A use of the conposition clainmed in any one of clainms 18 to 24 in the

manuf acjure of r@pdraﬁg%ﬂrantfb@ayufsﬁfg arﬁladﬁm@m bﬁﬂta SANGeTLagGd Iy ehtide;

vascul ar-rel ated di seases. .. The use of claim 23 wherein the
vascul a@nd el at ed di seases .is sel ect ed from t he 5group consisting of
i nfl ammat ory edema, di abetes, and at heroscl erosis, 25. The use of claim

2 e 0 e VA0 Y SRSk AR B 2 f-%%%%fl“e o

agent tgisthseqatient. 1027. A method of determ ning the extent of
endot hel ial cell perneability in a sanmple conprising the step of: a.
amount _of ANGPTL4 protein is in the sa 28. The met hod of

Cl ai m 2 frrqew@h%ﬁ{)fzhagn g wherdl dpe ypscular-relateg di Wrﬁeﬂ@c gl drom
pat 1 ent 2 drbEBlERAItAG &P ity RBERR! dﬁ%t% affbrdsefiEEIEL4 protein is

i ndi cat| ve O | Nncrea perne

15.The' method of claim 13 wherein the vascular-related diseases is cancer

metastasis.

10 16. The method of claim 15 further Comprising administering an anticancer agent to

the patient.

17. A composition comprising a therapeutically effective amount of a modulator of
cANGPTL4 concentration.

18. The composition of claim 17 wherein the modulator is an antagonist to
15 cANGPTLA4. |

19. The composition of claim 18 wherein the antagonist is an antibody to
cANGPTLA4.

20. The composition of claim 19 wherein the antibody is a catalytic antibody to
cANGPTLA4.

20 - 21. The composition of claim 17 wherein the modulator comprises a compoun’d that
engages a cCANGPTL4 domain of ANGPTL4 preventing increased endothelial cell

permeability.

22. The composition of any one of claims 17 to 21 for use as a medicament for

treating a patient suffering from vascular-related diseases.
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23.A use of the composition claimed in any one of claims 18 to 24 in the

manufacture of a medicament for treating a patient suffering from vascular-related

~ diseases.

24. The use of claim 23 wherein the vascular-related diseases is selected from the

| group consisting of inflammatory edema, diabetes, and atherosclerosis, .

25.The use of claim 23 wherein the vascular-related diseases is cancer

_metastasis.

26. The use of claim 25 further comprising the step of'administering an anticancer

agent to the patient.

27. A method of determining the extent of endothelial cell permeability in a sample

comprising the step of:
a. measuring the amount of ANGPTL4 protein is in the sample.
28. The method of claim 27 further comprising the step of:

b.I determining the patient’'s treatment according to whether the amount of

ANGPTL4 protein is indicative of incréased endothelial cell permeability.
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