1 ANTI PROLI FERATI VE AGENT Cross-reference to related application [0001] This
application clains benefit of, and priority from U S. provisional patent
appl i cat iwo 20ipyj0463h5251, 485, filed on 14 COctober 2009, tperseri®nvenf which
are hereby incorporated herein by reference. Field of the Invention [0001]
The invention relates to antagoni st of ANGPTL4 and net hods of using the
sane including nethods for the treatnent of cancer and proliferative

di sorders. Background [ 0002] ADBRPROLEFERATIVE.AGENE n di seases of the 21st
century causing 13% of all deaths. While there are several chem cal that
can affect rapidly dividing cancer cells nost of these are toxic with
adverse side effects. [0003] Cancer is expected to be the | eading cause of

deat h vvorEdvvi de.in the near futur%. Tunmor cells exploit various signaling
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i nflammation, tunmor cells exploit various signaling nolecules to sustain

and pr onoingorpedted greimbly referangei veness and netastasis (Singh et al., 2007).
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i n cancer r, 1999). The constitutive activation of
i ntracel | [0001]si Thainvegtidiyrelatssse anp@tstl FANGPTL4rand oethods chutimstheBamges i n

cellular fupctions, ingclyding increased proliferation and the ability of
cells to @Pﬁ\ﬁlwgﬁla%s ft%ﬁg}ertfeéP’PEﬂt ﬁgpm@sa%dr@aflﬁramve&lsor%ﬂi ng to netastasis
(Pani et al., 2009; Wsthoff and Fulda, 2009). Anong these changes, the
| oss of dBpgkgreund on integrin-nediated extracel lular matrix contact for
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how it i s[C0O@Li r €angee ivainef ghe maiocliseasts of 818 Hmcentunaervising Bt ofall dgadeos]

o o VGG AT BRHAERIEREHED IR s Mo o

studi es shrevotibaiithtadvercesidy bifeits. an excessive anount or persi stent
el evation of ROS (specifically the superoxide anion 2) and utilize a
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et al., 2008; G annoni et al., 2009; Pervaiz and C enent, 2007; Pervaiz and
Tumor cells exploit various signaling molecules to promote their growth, invasion and
metastasis (1). A clear understanding of the mechanisms of actions of these molecules in
malignancy will provide new insights into therapeutic interventions.
[0004] In response to stresses in the tumor microenvironment, such as hypoxia and
inflammation, tumor cells exploit various signaling molecules to sustain and promote their

growth, invasiveness and metastasis (Singh et al., 2007). Aggressive tumor metastasis and

invasiveness is the main cause of mortélity in cancer patients (Fidler, 1999). The constitutive
activation of intracellular signaling by these molecules in tumor cells causes changes in
cellular functions, including increased proliferation and the ability of cells to grow outside

their original confined milieu, leading to metastasis (Pani et al., 2009; Westhoff and Fulda,

2009). Among these changes, the loss of dependence on integrin-mediated extracellular
matrix contact for gréwth, or anoikis resistance, is an essential feature of tumor cells, yet how
it is acquired remains an unsolved problem in cancer biology.
[0005] Although low levels of reactive oxygen species (ROS) regulate cellulaf signaling

" and pléy an important role in nofmal cell proliferation, recent studies show that tumors

- exhibit an excessive amount or persistent elevation of ROS (specifically the superoxide anion

0;) and ﬁtilize a redox-based mechanism to evade death by anoikis (Chiarugi, 2008
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2 Clenent, 2002). Previous studies have indicated that ROS are involved in
tunor initiation, progression and mai ntenance. Furthernore, deregul ated RCS
product i omOi2811Al46T15associ ated with an invasive tunor ph@adiSGReEL/MBegeni C
and mtogenic Ras activity is superoxi de-dependent., and a sustai ned
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triglyceride metabolism by inhibiting the |ipolysis of triglyceride-rich
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[ 0010] The invention provides an antagoni st to angiopoietin |ike 4 protein
(ANGPTL4) such as an anti body specific to angiopoietin like 4 protein
(ANGPTL4) or an Si RNA capabl e of neutralizing or knocking down the protein
to halt or reduce cell prollferatl on and met hods of ITB.kI ng and u5| ng the
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antagoni st to angiopoietin |ike 4 protein (ANGPTL4). Preferably, the

ant agoni st conprises (a) an antibody specific to angiopoietin |like 4
protei n (WOGPMkdgsier (b) an anti body specific to the C tpensigaedoonegs on of
angiopoietin like 4 protein (ANGPTL4). 4 [0013] An alternative form of
the present invention resides in the usezof an antaogoni st to angi opoietin
like 4 pr "r{g%' fo I : f I
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[0015] The invention also provides a nmethod of diagnosing proliferative

di sor der s[0Q08pr ANGRI hwasstesglydinked éo tanas pregaessipnadhemgionoiesin-tiked
angi opoi e . r § . i k. ue
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di agnosti c%aa;:l therapeusic nmethods. O her as%cts and advant ages. of the

i nvent i oneRofheligbintsgataldpdianever.ov it ANQPIT LA gromptes,er 1ghipits vaseplar  evi ew of

the ensui pgn{leGiGE), Bhd Bfds cMeP&e&E%ﬁgﬁgga'ﬁé LohtfoR ERIE MBferd R aH?ﬁer,flt | owi ng

illustrative drawngs of preferre Iments. Brief Description of the

Dr awi ngs: EanglictmgiresuBs pp teths ivodertyfing\iebhandm opANGP Tldrestivige ctumor célld thati ve
ANGPTL4 a r ot el evels in (a) HaCaT, HSC, 11-4.and A-5RT3 b

A SRTaANODE 2oL A A Dy b B e iestiang i b beetios G RBPBREP st
the G tenTR@told bPANGPIRA-ihickicef bRUETemains AhERitiahedas det ect ed. Val ues
(nmeanS.D.) from5 independent anal yses. (c) Tunour size induced by

A- SRT3ANGEg#neopared to A-5RT3cTRLat 8 weeks post injection. Each circle
(meanS. D.) represents 3 neasurenents from each nouse. (d) | munodetection

o) mar KO R EHE o GRRs (PRRAPURARS L IFRNR SORRRS Ry L

si ze i n npoeiding enipditiSnGCucivay dn dtibBIBor am$iRNA speacefat tocingiopoictin like di t her

mMAb11F6C4 or .cont | gG.  Val ues anS. D.) from5 mce. *:p<0,05,

e b0, 019t USRI Bcameblf of et et kyookiig S saeisnt & TR frduce

col oni es g sefiferAdArand YRHMES of AR dd)usingQhe §my, assays. (g) Apoptotic
cells (% after 2h anoikis was anal yzed by FACS (events =5000) of three

i ndepende pety : ' Tl 4. ] - 0 i vi a
i nteracti ngg\]/(\n tE ﬁ?glg}qlnrfg?ﬁ?a n%hnr% gg?g% 451? n%ﬁéggﬁz ceuggﬁggg?a

showi ng dosh-aslepentttedy sheaific togangiopbidtindikef4 proteagfAMNMGR B4 vertam SIRNA capable

i rmobi | i zed- ANGPTL4 C chip. Sepsorgramwas corrected i nst a,reference
1ow cel | Sk HaanE Atk mediew3ie Biotein ) PADOP L Ol PestHPRBER 270 BENGHS bay
fitting (&&A80HE bndasingd®@@hheUsi ng Scrubber2. In situ PLA detection of (b)
ANGPTL4-integrin 01 conplexes in indicated tunors; phosphoryl ated FAK and

14- 3- 3/ Bal903dhp| Eheantagonist pf ks RTGotimL isdfcther RTEAND thet G terahjnal repmonsof the A
signals (r and Hoechst : st ai ned .nucl ei.. (bl.ue). ative contrql wthout
o Sary ShEitn BRERRY 68 Ptebl ol e R frebifAion TR s e ek e doer
(Uppsul a tohy@érsl kiibod$aad er BatmadiBed @itibodp<0. 05. (e) Representative

i mmunobl ot of total or phosphoryl ated FAK. ERK and 14-3-3 from i ndi cated
tunors. |B%1Rbpr s preseat inysntim Feqiproxiden ametad afiteating a pptient fp trlgast affect

A- 5RT3ANop. ' . ) . f ' (S Ih,

2y el T brEtekadiofniotkaldRiine S iR bRyt ABRRER e RIS St vi )

et hyl enedamagonést toan@v@doitindikeracproRilogA SGRTE4 ) FRffeiablye tHeamtagonist ¢ommpiises ot
performed on anti-Src i pmunoprecipitates showed reduced Src. . .

| mrunopr e AR atibody gRealigoameppRistin ks d prajemn (ANGRBEMAT (bhan aribody spssificed
Src, Na+ /fils : . caf: . &p§§ 4ysi ng cognate

ant i bodi e@.tﬂ%ggég@gﬂ? g%lfn\];gﬁgx?gégﬁ%lsﬂ?% oﬁ{oﬁi@gégxper |4 rhsnt s. (h)

Intracel lular ROS of A-5RT3cTRL and A-5RT3ANGHL4 eval uated by 5-(and

6+chl oronmet hy1l-2', 7' -di chl orodi hydro-fl uorescei n di acetate acetyl ester.
Data are normalized to total protein content. (i) Activities of caspases in
A- 5RT3ANopru after 2 h suspension. . Values (neanS.D.) represent a fold
change above A-5RT3cTRL (n=3). *:p<0.05, **:p<0.01. Figure 3 -Elevated
ecpression of ANGPTL4 in tunors. Relative ANGPTL4 protein and rnRNA | evel s




6 represents the length and width, while the Z axis represents the

i mmunof | uorescence intensity. Representative inmage of normal skin and skin
tumor wi twoi2osl/@e¥1Isespondi ng heat map was shown. The heaPaSS20w0e0392 ouped
hori zontally by respective anatom c sites. Figure 4- Suppression of ANGPTL4
in A-5RT3 cells inpair tunorigenicity in4gvivo. (a) Lentivirus nedi ated
suppr essi 1Y ANGRTterhalids fordh $tithe prasch invehtiGfiesidBEINANL B¥Edf Mfantaogonist to
2'5' -oligoadenyl ate synthetase isoforrns 1 and 2 (OAS1, QAS?),

i nt er f er opngieopbictdike A protaily SANEGPITE M) frs ¢hel tr¢aprentanf@ thmpnr Prefepably.ttherul at ed

transcription tactor .37 (1| 3 I n-A SRT3ANGDM,..and A- 5 ' et erm ned
by apor. "B Eb RSkt ah aRiThoty spe B e T S OB TR ¥ BioTgh TARCRTEAIPHE gene.
(b) Repr esgitody speifiti ©ithé ExediinfrbEidn 6f hnbiopuielin it i Brobéa (ANIGPdUagd t unors
in two mce. Total of 5 mce per. group. (c) I mrunofl uorescence staining of

A- 5RT3cm Piefraably Srusartorst affests grathiof ther tymorbysithstyptappingriie gwsyth of HEE)
stain of .1 0 Bl ferating (Ki67) and apoptotic ( TUNEL-or

cl eved caéegglééggfecs}:ie (#Zh?/vereri dentified using indicated anti bodies or

assay. Se[001d)s Whe presant iivensomalsostated tolcobpBbitiohd ineludingqamigutcad0 / AM
(d) Heatmap show ng the genes up- .and d&m regul ated in A-5RT3cm. and,

A- SRT3ANCHENPOSHINRS gopprigpg 2 therepepticallyifitechiye gpeyat okar antagomghite apgippeighn
from t hr egrdabfoteil f ANCGHITS &b 65 ymij j Pt ; >s and
expression | nb?f o?ldtchangest)i sefilen égllieem%&?ﬁefg%ﬂ %A&@ldﬁl@}lg@ﬁ {)b(rn?c%éggti c
maps for o3 an aitihady apecific tothe O termiaaldregios 96 c Aats@ihereih @ coopstmhwil{ b¢ , and
Kof f) and,a_ _conbi pat j.on. of. .Kon .an f at..results in the sane affinity
constant W?@bﬁaﬁg‘gh{g&vﬁdgﬁéﬁ aﬁi? E?e"’gfecggetd;@f’gﬁeﬁ?t}%‘d by ProteOn XPR36

(Bi 0- Rad) [0048p! eThd mvemivh dldestblidys 4 hRiRdoNiphedsS prolifditiveldifirdersms chosen
for subsequent. i mmunot her apy experinent based on its superior K', Koff and
KD val ue. cqmprisregthe stens af the detsramingan asount of thelangigopictin likpd pratF®C4- t r eat ed
nude m ce;{&8 / . el 1 G re QL ' hLr .l ndi cate
i ecti on AWGETLEbrB i bob iy 3o(8 fheRe PR Mol ShirReRB b Rt

(33, in vprotiferativd disordervo (a) Sensor gram showed bi nding profil es between

di fferent ?ﬁg entrations of integrin 135 and jnmbilized ANGPTL4 chip. Each

sensor gr alf coOFrEdingly the raetheds;and gompowndsdegcribgd hergiemay fe usel igt 75 v
did not s ' ' flotq : - ndent
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speci f i cabdcpmiglappirent tbyhasa skilled\NGRT lart fianh g In¢vigw oéthe easuidg tlescriptien vihictELl SA.
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di fferent_copcentrations, of mAbl 1IF6C4. In situ PLA detection of -
AN@TL4-i§ﬂ€§ﬁ§M&1&N@Mi ntegrin 7 conplexes in (d) A-5RT3cTRI,
and A-5RT3ANnyrc. 4 (e) A-5RT3ci-Ri, and A-5RT3ANnpTi 4 induced tunors, and
of phosphbigpral-SppkrssipiofANGPTLEbimpairsinmorigenpity.fRelAnRPNGPT LA mRNA
A- 5RT3A i - Hi A Gt ¢ i i ft pa A PLA
si gnal S%@ﬁ“gﬁ%ﬁ%ﬁ @?—glgFgT’nlg%t’ggé Eg}lagfgﬁﬁg) aﬁﬁ{eg%#lg%"@‘é%é él' was
wi t hout pSRTayny @dvalattidédsy. qPRIRyanideininundbédtiing,. €y therC-AaRdl Hbrinvget-dike

i s. by anoj ki | ati GP d projein | s i
orrevel | AL ADP U preedrast yaliipreo R A Bimlspendencingtyses. (O
MDA- MB- 2318 sidel iRGudel By £XRTERRES » RBmPRYel T&N@%%ﬁg@%%&ﬁ%sﬁxgéctms

produced using the Knockout Singe Vector System nt ech) s were
grown i n Edsh carbledmeentS.P.)oepresanteh owagurymertts Goryeagh nouee. (d) IsghndgdefestioR4h.

+/ - denat the renoval. cline after 24 dox | Lne,treat ment.
Per cent ag(gtspcf?lrl]%f?gﬁfqgﬁcim ?ell’ &W f’b‘% 2 i’-sh?églfﬁ‘ie‘g‘ﬁa Sa(%)%}/ﬁﬁk i P ?’Qr‘@?fggrlsu nor
cel | 1inep A5REB ygph 4 @hd AOSREYRLBAEOS tﬁﬁoy@@\mdﬁamé iPhiRNARYed s.c.

V-FI TC/ propi diumiodide | abling foll owed bl)l/1 CS anal ysis (5000 events).

MVDA- VB- 23%1tl &-$RT Jegreandr tecgtadd. wiwvith eitbsryrofbll 1 FC4 errcoptrohlghy: Vatueanoi ki s assay

(right - pan TUMI .Ceh ha |40 r osed. mAb11F6CA
(10pg! iy CieoartDy e SHERLH% bs, AR IF IR s RR IR ok Rarfeodit
exam ned SRMOcEE! funlduf €sloniel 6n Sob pERSHRIDBSs (heahNSIPY ) fromefdut dsedlysi (i)
statistically nore apoptotic cells, *:p<0.05 (student t-test). Figure 7-

Def i ci encyPOROtNRSHTI(4) aBeizh angiiaras arabeed dydifte? trvents SAAYrofdlaers.  ANGPTLA4
| evel msn?%ﬁégi‘g?%g%ﬁ%{g@r by induci ble RNAI or by immunosuppression with

nAbllFGCi racel lul ar ROS production (in fluorescence units)
was eval uated by neans of CM H2DCFDA fl uorescence dye. For NDA-MB-231, ROS
was neasured after 24 h treatnment wwth 1 pg/m doxycycline which suppressed
endogenous ANGPTL4 by 85% (see Figure 4). Oher cells were placed in
suspension for 2h in the presence of increasing concentrations of either
pre-imune 1gG or Abl 1F6C4, Values (nean S.D.) fromthree i ndependent
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Figure 10. El evated Expression of ANGPTL4 in Various Tunor Types. 8 (A
ANGPTL4 expression varied anong tunors procured fromdifferent anatomc
sites. Hegbmep/msaki |l es generated from i nmunof | uor esceneeristag®®06592 Ng
IMARI'S (Bitplane Scientific Software). X and Y axes represent the | ength
and width; Z axis represents immunofl uorgscence intensity. Representative
 ges Of Fik e ARGPIANfhod il fles ROB g HoR il i BrdcliBh{ willihR3PAIALN
heat maps re shown. The heatmaps from same anatomc sites wefe grouped
hor i zont aSurface Rédasulongesumensessensogean showiag dbsd-dependaont pavditeyrofilep of integrins

wi th dupl pcates. Scal e,b r t. 0 gm See Figure S1A-C B '
Rel at i ve RREsFummaRes G BERKIAY S Sensiehn ves fuTeleitasia APl racaT
and t unor1gQRER withidd ihinbHliddaprotéih Kp~ B0 tMAYRRFERmRRE afefpoBalkfifhg (C D)
Rel ative- ANGPTL4 nRNA and protein |evels in paired human Squanous cell
car ci nona(l{ag@ayir(10) medelhusing Sembberg alcsiindtiet d@atjon(dhyblaANGPdgHentegpa®it unor

nddi 11 onat g eor iRl dumeleRhGpRA R P Brrg MR mrle e & °°
cor r esponsRU3 Wk 4hd2- SRS A%lp¥i§ (@Y 161085 PE.A SHeeald(reéd) aad Hifechstsinedeiudlei ve NMRNA

and protein |levels of HFla in paired human SCC and PNS. For gPCR results,
dat a spot @) gragativiecontal vithieus priggare antihodias. Moluenimgansd D-) few 208«6llEi gur e

18F. (B-E).: xl .

oxper | mertib D ope A LB Uity TR, So S b BAROT) Ribrelbidtive.

r ef er enceinimusbkeeftaial ig@hesphdylate@FAK. ER¥atd DA4-3-3*ffdrp1diefddd tuhtominobl ot
data was from-three independent experinments wth duplicates. For

i munobl ot MBUIQRERARIFFISR P@Eﬁ‘g‘u‘a%dt WS Ry b re Faé%f‘é‘?%nﬁ?ﬂm cellgaed 61 y
CANGPTLA aRrddelens lW%fE Ju@ﬁeng@@%}qbi}PESIh, §51). 8@% ?}I(;SE%%) weh(Faled WIRND0AM N

protein levels in laser capture m crodi ssecte epithelial célls and
st romal f(bintimolyB 9N s(iddoseetpla ethytensdiamanecto M@ uatiedira tediy Istate. HARP Sospravidimge s
of SCC section, . hefare and after .LCM of epitheljal tissue were shown in the
et paner R BebEn i Be e P P ST e s wer e
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Figure 11. Suppression of ANGPTL4 |npairs Tunorigenicity. (A Relative
ANGPTL4 nfaiqhangst 1 prdeatplasq werelagsessed Asgcognaia petifogios, Reprssentaéiye pictures
(scranbl E=Yolo! ' . V\ﬁ Al ta a SD
fromthr ggoﬁg%%g*ﬁcfent agé@ﬁ%%%@rr#eﬁtﬁg é\;fmnl?%ktqgf fag(gpeil.“%ﬁg%ér&l&%‘?d;t ein
L27 ( L27)bydgande i clisronedtiey &nJe-divbitsedibgdroninogestein diasetanoddeni estat Daviegref r om
t hree i ndependent experinents with duplicates. 13-tubulin serve s | oadi ng
and trans? aﬁ%%tt%‘i’tg] protei @n@?%dtﬁ; Astlvaties i catnasesip -éﬁb%@aﬁ erdlB) size
of xenogrgkpernsioAD! Ball $ . NegRsdt aFoRYchaddmd QEAASW@%:;{%— .or
AS5RT3cri zt ,lt)eafter Savvee S post -ji}lr%gcal ati 8n E Séﬂ[e)agh group) . ach) circle
r epr esent $pa@ah Sipd.Gl.om t hree nmeasurenments on each nouse at wk 8. ***p <
0. 001. See Figure 19B. A

Figure 3 —Elevated ecpression of ANGPTL4 in tumors. Relative ANGPTL4 protein and

~ mRNA levels in (a) paired human squamous cell carcinomas (SCC) and peri-tumor normal
samples (PNSs) determined using immunoblotting and qPCR. Values (mean+S.D.) represent
a fold change compared to HaCaT or cognate PNS samples. For paired human samples, each
spot was the mean value of 3 different paraffin sections from an individual sample.Tissues
- from same individual are linked by coloured lines. Three SCCs with the highest ANGPTL4
corresponded to an invasive prognosis. (b) Expression of ANGPTL4 from laser capture
. microdisected (LCM) epithelial fumor and stromal fibroblasts from SSC and PNS.
| Hématoxylin and eosin images of SCC section, before and after LCM of epithelial tumor
tissue. Microdissected tissues were processed for gPCR. Values (mean+S.D.) represent
expression level from SLCM pairs of PNS and SSC. (c) ANGPTL4 expression varies among,
solid tumors procured from different anatomic sites. Heatman profiles.generated frdm

immunofluorescence images using IMARIS (Bitplane Scientific Software). The X-Y axis -



(C Representative pictures of A-5RT3cm and A-5RT3ANGonTi nduced tunors (wk
8) in . (B). Black arrows indicate inoculation sites. (D-E) Size of tunor
vol ume i rioced/(4s51ANGPTL- knockout (KO and wi | dtype (WIPCEiS620100p939and PBS-
or reconbi nant cANGPTL4-treated C57BL/6J WI nmice (E) by B16F10 nel anona
(B16F1 CI CTRL, control) and ANGPTL4- knoc&down (B16F1 OQANGpTi A). 1x106

i ndi cat edrd@ﬁésbﬁtsﬂ&flengih@nd wrmﬁu\bm@memx@@g séits the iMnfifoBbRsdeheat ed 1. v.
with either 3 g of cANGPTL4 or vehi cl BS thrice weekly (n =6 each

group) Vaintasityr mntatlquge&ﬁnpm@ékméﬁk@@nwswah ltsa;efremuél@g P
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as deter n(d)@lén@\)ﬁnﬁs%&ﬁﬁt@d Cﬁmnr&m@m@ h2AR) off kP& cBfebNmIBNDE 1dWdebt 1 T Y
the 6 mAb cl ones. mAbl 1F6 was chosen for subsequent i nmunot herapy
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A- 5RT3cTRL-i nduced t SI es. .hnnunobl ot
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transfer GaMERlor clevéd cdégﬁ@tagwhs \Qe&fiderﬁ‘{fﬁﬂ RisiapikeicAGanthoURE bt sQaEscence
st ai ni ng of A-5RT3c-nu Gomd- i nduced tunor sections.
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identifie in tions,

count er St%l %3%&\%1}) t Fﬂﬁ%{f%ﬁ%ﬁa&s&%g& ?Tg é&?é or ﬂ??%‘“\ﬁﬁ%e% PRPTSBat map
showi ng gdsi@minkat byagRCRIReBulte getedienerated ﬁ%xﬁﬂifséﬁmﬂfendxeab@ﬁﬁldrumr S
relative to A-S5RT3¢TRL-i nduced tunors as determ ned by gPCR Resul ts vvere

gener at edPstrUeH despartqngfithe genes apd expression adold. chmeé@ inpgblsehdent q
experi men 27)
b Used ANGPTIR ihickRviph irkfic Hbe IRFEAR T %Séﬁé@élﬁ?lgﬁ‘%hasﬁ T é""genes
and expr esgsstant (agartli add a combinakon oEK peanid ke rtlst vesuks rethé Mrmsaifﬁnsbrng
t unor Dbi opsi es rve from.m ce descri e 12.
ANGPTL4 | %Péﬁaﬁtc‘:@) TARES 8‘1\?&9&? iesfasle e%%%% %EW%‘F&%%P%@QS oi ki s
- in maps identify the 6 mAb clones. mAb11F6C4 was chosen for subsequent
- immunotherapy experiment based on its superior Ko, Ko and Kp value. (f)

Representative pictures of control IgG- or mAb 11F6C4-treated nude mice injected A-

- 5SRT3. Total of 6 mice per group. White arrows indicate injection site.

Figure 5 - ANGPTLA4 inferacts with integrins 35, but not B3, in vitro and in vivo (a)
Sensorgram showed binding profiles between different concentrations of integrin 85 and
immobilized ANGPTLA4 chip. Each sensorgram was corrected as described in Figure 2a.
Integrm 3 at 75 nM did not show any detectable interaction (dotted red). (b) Dose

_ dependent ANGPTLA binding to immobilized integrin avB35 (left panel) which was

o spe01ﬁeally blocked by anti- cANGPTL4 (right panel) as determined by ELISA. (c)
Sensorgrams showed dose dependant blocking of integrin 81 (upper panel) and 85 (lower
panel) to immobilized ANGPATL4 by pre-injection with different concentrations of
mAb11F6C4. In situ PLA detection of ANGPTL4-integrin 81 and ANGPTL4-integrin 35



11 (A) Quantification of A-5RT3c-rat, and A-5RT3ANorri A tunor col onies on
soft agar (left panel). Values (neans SD) were obtained fromfour

i ndependew®d 20619y3SW th triplicates. **p <0.01. RepreseRCAUSIGRE0POIGSYUr €S
were shown in the right panel. Scale bars represent 1 mm (B) Percentage
of apoptotic A-5RT3cm and A-5RT3ANoPT4 after 2 h of anoikis as anal yzed by

FACS (5008,B¥exdsSh (d)msmg};gfanmnﬁxfwgm? ﬁé) ASRTAARARIASRTS ?,ﬁgpﬂ,; Annexi n
r/Pl+ (late apoptosi's) cells were considered ‘apoptotic. Values ol d)
denot e apinduerd twmoes, hed ofphosplearplated BAIe and pé-8s¥Badicompleaés int{fle®e i ndependent

experi nmen C |l ati.ve actiyities of.caspases 2,...3 8,..9.in

B s AR Aot SR e . St TR o Gh RS o € im Rrapgl LR, o
anoi ki s. = Mahdlegedd@dToectdstatRedemeli I08INEsAVClBh@6! WRALRIRAR BAthary
experinments with triplicates. *p < 0.05, **p < 0.01. (D) Percentage of
anoi ki s- i #ed¥sapopt otic A-5RT3ANovr4 in the presence of increasing
exogenous reconbi nant cANGPTL4 as anal yzed by FACS (5000 events). Vehicle
(PBS) t r cBigude 6~ ERTRENRY inaANGRTE ATigdWeFPIdopsesis/eylaraskis.dp) Relavd ANGPTL4

Fopr asent MRN8 Rbln IARE th A riss R e Rt bibresitgot ARMPTLAREM™A' b1 i ng
profiles WE-BEEM sEBRINDAZINS- ANGRTLithcARst dxpreadsian alh-A1GEPENA ShRKAQT | n 05

(F). Integrin r33 at 75 nMdid not show any detectable interaction (F,

dot t ed Tt edabledd)waspapdnsed nsing feKraskpeictinge YeetpnSystem (Eloateshk Eells wearecel |
i th ' PN t.ain. t ' f I Ltti
(Langmi r S0 in SRR P ardSenct () MABRy AR Bl i (o8l b 11 "

showed dosotepsfidentydihe afer it lodoxyeyelgie treafttiddnt (Kercantakeioftapgytotic @fls OF) t o
I mobi | Z&S ANGPTL4 by pre-injection with different indicated
concent r at% YHIATYIBrd andeenl1 difierent gimer cob Bines aftqr2fy of fereedsyspspgon wias y
ligation &RiA) d‘%}ﬁﬁﬁfn&% %ﬁl'w@?;%'re 'dﬁlﬂ@?ﬁ'&{é BB wad by FACEidal els),
ANGPTLA4: i ntaegr-ei nI35 (1, right »V\El pane‘i S), anr%g%%os p%o?yfqat e%{aﬁkﬁq??@i n A-
- events). MDA-MB-231 cells were treated with doxycycline for 24 h prior anoikis assay

(right panel of (b)). Tumor cell lines were also exposed to mAb11F6C4 (10ug/ml). Values

(mean +S.D.) from three independent experiments. All examined tumor cell lines, the

suppression of ANGPTL4 resulted in statistically more apoptotic cells, *:p<0.05 (student

t-test).

- Figure 7 — Deficiency in ANGPTLA4 down regulates ROS production in tumor cells.
ANGPTLA level was suppressed either by inducible RNAi or by immunosuppression with
mAb11F6C4 (10 ug/ml). Intracellular ROS production (in ﬂﬁoresqence units) was
evaluated by means of CM-H,DCFDA fluorescence dye. For MDA-MB-231, ROS was
measured after 24 h treatment with 1 pg/ml doxycycline which suppressed endogenous
ANGPTLA4 by 85% (see Figure 4). Other cells were placed in suspension for 2h in the
presence of increasing concentrations of either pre-immuné IgG or Ab11F6C4, Values

(mean S:S.D.) from three independent experiments. *:p<0.05, **:p<0.01.

Figure 8 — Deficiency in ANGPTL4 stimulates caspases 2, 3, 8 and 9 activities in tumor
- céll lines. Activities of caspases 2, 3, 6, 8, 9 were measured after 2 h of anoikis. Fold-.
'. , iﬁcfease in caspase activities was calculated by comparing with the caspase activities with
pre-immune IgG or, for MDA-MB-231 in the absence of doxycycline. , Values (mean
+S.D.) from three independent experiments. *:p<0.05, **:p<0.01.

Figure 9 — The effect of the antibody on vascularisation A and B

_Figure 10. Elevated Expression of ANGPTL4 in Various Tumor Types.



12 5RT3ANGpri A- and A-5RT3cl1RL-induced tunor biopsies. Hi gher magnification
i mges are shown in (H, 2nd and 4th panels; J, right panel). PLA signals
are showwpnroriedestnd nucl ei are stai ned bl ue by Hoechst PAYSG201000E92 wer e
acquired in one z-plane using a Zeiss LSM/10 META confocal |aser scanning
m croscope. Negative controls were perfognmed with only anti-nANGPTL4 (1) or

anti - FAK (&?A;ﬁchgxﬁl%ssié‘f%&d&i&i&@étﬁﬂ%@ﬂ&%@ﬁgm diffent anatomic sites.

| rnmunopreci pitation and I nmuno ion of ANGPTL4, integrin (31, i1ntegrin
P

(35, tota K hor vl d FAK 397FAK) . total . I - bound
kel (a PrERY oROBRFERG 8 i piurB it SRt i b RIS (BlRkY ¢

nonocl onal, .anti-Rac- GTP_ant i body. (NewEast Bi oscienc was using for

i munopr eé?lsmfﬁa%§ PP XY Bt aprepsak thed puath %@Wﬁl@ﬁ)ﬂ% AYS sRICSREns f er
control. Experiments in (I-K) were perfornmed using tunor biopsies harvested
f r om A- SRIngarpqfluoreseente HIRTESIgNRpprasentative émpges od npsyal ekingad|skinduwiy samples
mce at wk 8 (Figure 11B-C). See Figure 20HJ. Al experinents in (B-K)

wer e r epewitkthdiocoraspdrdiigt heatm®s weresisown. tThe hestmiaps o saaridnhtomiEbigasr e 13.
ANGPTL4 El evates 02- Level and Maintains Relatively H gh 02-:H202 Ratio in

Tunmor  Cel {ygre gréupelt hdAgorfeARREQAELHRE Adpraen@ti CE 61 (WD iRARIBEH @k pGFith@SPRARCE
(EPR) spectra of DEPMPGCsuper oxi de spin adduct from A-5RT3cTRL and

A- 5RT3AN iééé%_ﬁcﬁﬁ%%ggéggﬁn@@gnﬁgggwgﬁj duced tunor (E) or

VDA- MB- 231 nce or presenc ndi cat ed chenical s or

i nhi bi t or 5, JVDA:- MB- | | re treated with | 1IF6C4 (.3 ,0r ) or
cont rol 1 TR RS ANGPTRS by ind proGRIEle e idmeR taSE vl ik ey
transfected with vector expressing Racl %Tl? . or Racl (GL2V), respectively.
A-5RT3C;TRE1§19R35W3M@PFHS§H&I-WA3, vBoB33. SeerkigweddBt ently transfected with
ON- TARGETpI us 'si RNA (Dharmacon) against either Nox 1 (Nox 1 kd) or Nox2
(Nox2 kd)(C-BiBetatixt ANGHB4 mRINA pEPpREIhdevels inppized humansgjuamoinigelbonst ant s
of aN=13.13 G ap=55.61 G aPH =13.11 G 41=0.71, 0.42, 0.7, 0.25, and 0.6
G See Fi gucinodd (SCEH(Q)Byr basatoell trcinBiagBGTII(D) aidecupinhty peti-tdm8Pnéental om
A-5RT3cTRL and A-5RT3ANGp-rmin (A), A-5RT3cTRL- and A- 5RT3ANGpm4-i nduced

tunor in ££)pl@$PN@PSMB‘b?é’§’siés Fronfhermil h@Mah 51%%(@@% SR ASLseBongIRdonRE1sAS

negative signal control. (C and |I) Measurenent of 02- |evels using MCLA

)
TR e T
presence gg‘ogrimnsgsi. geaé lgldgugehlegrg cals or inhibit or S.
~ (B) Relative mRNA and protein levels of HIF1¢in paired human SCC-and PNS. For gPCR
| results, data spots from same indivﬁdﬁal were linked by coloured lines. See Figur¢ 18F.
(B-E) mRNA data shown are mean + SD from two independent gPCR experirﬂerits with
triplicates. Ribosomal protein L27 (L27) was used as reference housekeeping gene. *p <
0.05; **p<0.01; ***p<0.001 .. Immunoblot data was from three independent experiments with
duplicétes. For immunoblot, B-tubulin served as loading and transfer control, and only
* cANGPTLA4 was detected for immunoblot.
‘ (F) Relati.\/e ANGPTL4 mRNA and protein levels in laser capture microdissected (LCM)
B epithelfal cells and stromal ﬁbrdblésts from paired SCC and PNS. Hematoxylin and eosin
images of SCC séction, before and after LCM of epithelial tissue were shown in the left

panel. Scale bars represent1 00 pm. Microdissected tissues were processed for gPCR (middle

panel) and immunoblot (right panel) analyses.



(D and J) Measurenent of H202 levels using Anplex red assay in A-5RT3cm
and ASRT3ANGPTIA (D), or in NMDA-MB-231 treated with mAbl 1F6C4 (3 or 6
jigl/lm) ovocomiwed1sl gG (6 jig/nil) (J). Arbitrary rel atiPC@/SG2010MRGA2r at | 0S
were shown in boxes. See Figured 21D and S4F. (B-D and F-J) Val ues were
normal i zed to-total proteins and were presented as nean SEM as were
obtained fromthree independent experinents with triplicates. *p < 0.05;
**p < 0.01; ***p < 0.001; ‘n.s. represents not significant. Vehicle-treated

A- 5RT3cTR - T34 Rl F). and MDA- MB-231 in-the
presence §¥gu%§%?’%pﬁr§%ﬁ§gf‘$§%LW§%ﬁg?%@%‘/’%ﬁﬁg's cognate controls.
(K) Percen of tic A- NB- 231 aftert of anoi ki nal yzed by
Eats ( soobiasgate ARRRST R RNA snithroten fuah Sk ot A-BECRAL ves
(bol d) denote apoptotic cells g% fromthree i ndependent experinents. (L)
Rel ati ve ¢eramhled eontigl) and AraBddapna (knpckdpw cells. st aregespnty S o three

MDA- MB- 231 after 2 h of anoikis. Values (neans SD) were fromthree

i ndependemdepondenti gROR experindentsrwith {ripdicates. Rijposethalproteiti p.2% (D27 Ivas used as

Fol d-i ncrease .in caspase activities was cal cul ated by conparing with

pre-i rmun&fé@&éﬂ&@él@égwg@eﬁ@ﬂﬁﬁnoﬁbgwww;héfroﬁd\{ﬁ%ﬂiﬂddiseﬂd@i etbedimdnegul at es
Src and Pronotes Pl 3K/ PKBa and ERK Survival Pathways. - 14 (A and D)

| mrunobl ot :.Qf: i Adi cake i i - I 4- n,d:*-g(ﬁa C-.nuxl ced
t unor bi o%é@ggbﬂ%%uggg?@%?%?gﬁ? 5 %}g@gf 0 gég%{n%éeht??om 6 our (?lﬁggpg%xg)gér%t
experinments. .c-Src. (A and (3-tubulin (D) served as respective | oading and
transfer BYMEBECAL.(B)" | ;munobl ot of indicated proteins in A-5RT3ANGFFI A
and A-5RT3cTRL in the absence or- presence of 20 uM di phenyl ene i odoni um
(DPI), andB) Pizriek kenogeadkiyoioss infiasad ik apdomrerdnNCNIOACBAPBI HRGSTIRLA- Cel | s
wer e suspended for 0, 1 and 2 h (SOh, Slh and S2h). Cell |ysates were

| abel | ed WRIIBchRQ@fta8 Ne¢hs mist-imoydlptidd 4y + 6 dadcgbyp)) Eecthsitdasgpraents enchn

eval uate Src redox state. HRP-Streptavidin i munobl ot perfornmed on anti-Src

| munopr egizpifioat tiréavRdrdnRAtCateaSh enoub&HLTIOR! B 0.60E SeeFigHropel. Wi t h
anti-c-Src for normalization. Values (nean SD) represent nean fold change

agai nst v M S j ¥ i dent
eper et Ferfsritate PR e TSR TS ool S8 AR BB e R RRERARTC”

cells, trgat i.th ei . MEK inhi biptor PDO8059 or PI3K inhibitors
LY294002 g@dﬁ%ﬁaﬁﬁﬁ?é\&,}&é neofulﬁg nSol#ets'anoi kis chal |l enge and anal yzed by

FACS (500 nts). The sum of Anpex] -Vpr apd xin. .V+/ Pl l1s were
consi der e&%gﬁe fi%‘f‘"”\)éfﬁ%g ingue @%ﬁﬁﬁ’@ﬁ-@gﬁq%%ﬁ apd, yildemgd Nt 1) mice
experi nments. ME% In situ PLA detection of 14-3-3 :Bad conpl exes in

i ndi cat ed(R)wpRd PBEcern repembinant cANGP Tlpt-ieated (A7VBLIE ¥ T meige oty BHF100echst
stai ned nuclei blue. The cells were counterstained with Al exa488-phallodin
for acti nmstanems (Bl @l0sH geadm)). anNAPIGPTE4 dnntkdoia (Bd6E1 Qaciennbdlofi t h onl y
anti-14-3-3 anti bodies. Inages were acquired in one z-plane using a Zeiss
LSM/10 MEhéicadicelidtvetedSe indb QR fOfledth 3hies.OVIRE . wdre rdate OWRvie éither 3 mg/kg

representative of three independent experinents. Scale bars represent 40 .
um of cANGPTLA4 or vehicle PBS thrice weekly (n = 6 each group) Values are mean + SEM
from thrée measurements on each mouse. *p < 0.05; **p<0.01; ***p<0.001). See Figure
19C-D.
* (F) ANGPTLA4 interaction kinetic maps for human monoclonal antibodies (mAbs), shown as
j as'sOciation and dissociation rate?cc;nstant (kon and ko), and a combination of ko, and K¢ that
- resulté in the same affinity constant (Kp) values (diagonal lines) as determined by surface
plasmon resonance (SPR). Labels in maps identify the 6 mAb clones. mAb11F6C4 was

chosen for subsequent immunotherapy experiment based on its superior kon, kofr and Kp

value.



(F) Mean nunber of 14-3-3:Bad conpl exes (as shown in E, right panel) was
calculated from200 cells (n = 3; total 600 cells) using Bl obFi nder

sof t war e.wanporo4batss represent SD. ***p < 0.001. 15 Fi qOTSGREL0/008SPTL4

Mai ntai ns Rel atively Hi gh 02-:H202 Ratio In Tunor Cells. Measurenent of 02-
(A) and H202 (B) levels in nine different tunor |ines. 02- was determ ned

using a clEyrhMol nasse itfuddrhide 356 5. ENGith SYRD® 2fA-5RP2 aNbge &L £F WiflESh
usi ng Anplex red assay, in the presence of specific catal ase iInhibitor,

3-am no-1 - i , i i Ve - . | O re
shown in g%&ée#aﬁuezég{ﬁnégﬁf%&rép {ergin%r@r%ﬁa} zeﬁ&(g%gftg[‘gkd T)r%cgélg‘%aﬁwce:ont ent.
Three inde enfi?%t experinents were rformed with consistent results. *p <
0.05: ** pEloug)-Fach gl Feprasgnis mgand; YR URREPASHIAREI QR gach mouse. *p <
Caspase_Activities and | nduces Apoptosis Upon Anocikis in Tunor Cells. (A
Rel ative 889 Vin04d; 61 *rf¥Mses 2, 3, 6, 8, 9 were neasured after 2 h of
anoi ki s. Fol di ncrease of caspase activities in mAbl 1IF6C4 (6 ig/trip-treated
cel I s was(lfpRepresmhtativépictuwengfanontrgl IgiG- lor trizeb Id&§Pdgeated tnude miiees(wikrBaksed wit h
pre-immune 1gG (6 gg/ml). Values (nmean SD) were obtained fromat |east

t hree i ndeaerBanin (S¥PRhiteRAbSS MdidatC ASH TS @Bkula@sHdites. P < 0.05; **p <0.01.
(B) Percentage of apoptotic cells of 9 different tunor cell lines after 2 h

of anoi ki gls)/ Wﬁ&uﬁéf@lbé@ﬁﬂé@%’aﬁ%ﬁ gﬁém Mid Pyl Brly,pindiapaf,tbag g&&vt:@éﬂghéenﬂ

fol |l oned FACS ana 5000 events). Tunof celfs were treated with 10

[ ogend of 2¥ i BestPARE R R B RBefy  R A aRBe S " '

i ndependent experiments. p < 0.05. (C) Relative ANGPTL4 nRNA (left panel)
and pr ot ePiep§igs- dapenphlakdata wag &om theeenpdepepdent exparsamtswrtuplicatsshessi on
wer e doxycycline-inducible. A stable MDA-MB-231 cell line that expresses an

ant i - ANGPIbdlis béAl {sdleadisgippd eansidraontizolper i ment al  procedur es) was produced
usi ng the Knockout Singe Vector System (Clontech). Cells were grown in the

absence ( (J% HemalxgHR Af@ edsh) (I0&EY exd/ ftfilnbflBoredcenod §tihidgt 24RM3 ki - ardeAot es
the renoval of 16 doxycycline after 24 h doxycycline treatnent. The right

panel sho¥RTPEIE n—ﬁrﬁﬂl%%d){unﬁ)?gpétfbhh.@rﬁﬁfegé%rxgglﬁ?ﬁ'a%hﬁ%oﬁé cga\é%d@atsg&egy

a_noi lcis assay. ta s ovvn_ wer e obt al ne f ree epe _ent experinents
Wt CONSLSEONE | ESH e idihNES by RGBS e UL A W8T 02
Production 1n Tunor. _

counterstained with DAPI (blue). Scale bars represent 40 um.

(K)v Heatmap showing genes up- and down-regulated in A-5RT3 sngprr4-induced tumors

relative to A-5SRT3¢tri-induced tumors as determined by qPCR. Results were generated

from three pairs of indicated tumors. Three independent qPCR experiments with triplicates

were performed. Ribosomal protein L27 (L27) was used as reference housekeeping gene.

Detailed description of the geneé and expression see Table-1.

(I-K) All experiments were performed using tumor biopsies harvested from mice described in

(B-C) at wk 8.

Figure 12. ANGPTL4 Interacts with Integrins 81 and 85 to Confer Tumor Cells Anoikis

Resistance.



In an autocrine manner, tunor-derived ANGPTL4 specifically bind to
integrins 01 or 05 and subsequently activates the FAK and Racl activities,
whi ch furwbeniiaatigat es t he NADPH oxi dase- dependent genecaisicamo®boso2
"onco- ROS" 02-, pronoting a relatively high 02-:H202 ratio in tunor cells.
Thi s pro-oxi dant intracellular mlieu, which may subsidiarily naintained

through N fHéEt?orPﬁﬂA SR 'Vaa.lndng?B,glGitpﬁg?ﬁ#lb%l&ﬂeso soft agar (lef

oxi di zi ng ctlvatlng t |nery an ore stinulate

downst rean) P 3 KBoi K- e sur Vi va fur her
e < B, S e S T bl el i Ber PR S Bl S from
m tochondria to prevent apoptosis and favour cell survival. Figure

El evat ed Exdpr&<¥i Bapissentativemistings WaRGPIR ip droNeght payel; $ralg bass EeP“fséllltalt ed to
Figure 10. (A and B) Hematoxylin and eosin (H&E) inmage (A) and

i mrunof | usmdscence i nage probed with anti-cANGPTL4 anti body (B) on nel anona
tunor tissue (representative of the tunor biopsies fromarray shown in

Fi gure 10@) Pdrtaglupe ofapsptbtic At SRTB Rk CAndrAeSRT3 R aftes eltesft andikiy avanhlyeed

mel anoma ti ssue were shown on (A, right panel) and (B, DAPI on the mddle

and_oANGPRYAQTS (s060 Ehal). TIRAGkA of ARRREOVT PE|(tarly ThpRRRY az@d)Aﬁl%xuk gftprbot t om

panel ) was transforned fromthe i munofl uorescericé I nage (B, right upper
e descr | BE a?ﬁpt@%&%@%ﬁe""*@@lﬂ#&‘%@@%e*éS?aéé%ﬁ?g@bs%%‘% g Tan g AT

i ntegrate val ue cence intensity) of cANGPTL4 from

vari ous. hg ?”étls aéerf&pfeﬁ?é?tl‘ieors}élﬁfg T@P%‘iﬁiegteeé‘pﬁ‘@ﬁ?té 10A). Tissues from same
anatomc site - 17 were grouped and conpared. Values (nmean SEM were

cal cul at eﬁp)ﬂ?‘?}ﬁﬁ‘@tacpmﬁ of easpasen2obh S 89 it SR Bruereupiogpared with 4t SERddme
tissue. *p < 0.05; **p <0.01. (D-E) linnunoblot analysis using

anti - nANCi(%”ﬁmgnmaﬂltﬁobwﬁgf 2 tunfanoifesn Velusk (medns He3DHBG e oblainkd feoml thikeSRT3 (D),
and human skin squanous cell carcinonas (SCCs), .basal cell carcinomas °

( BCCs) anmdep@ﬂaﬁte:xpaﬁmémmmnﬁpnﬁtessaprploms(PN&):()((E) Liver, nontunorigenic
skin Iine HaCaT and normal skin biopsies (NS) served as cognate positive

controls. %Oo? Eﬂélﬁ%Qn@ﬁ&H aﬁéﬂtgﬁé J‘lb;ﬁ'ﬁTﬂ\Néﬁ& Y@ﬂle%es@ﬁ’c%%ﬁﬂcr@&ﬁlg

transfer control | engt h or nANGPTL4 was detected in indicated
tumor cel ) %%?I N
descri bed e srn 18#@%?@ S%% gﬁ%éy?‘ onsg((g\g\n %%Aams evel S

wer e concom requ in SSCs when ared wi.th PNSs with a

Pear son cts?%qa ARG A RO arrosegtsd HBSBnelS K faPPHAl APRRSPEIBIBs i on
of ANGPTL4 and HI Fla in SCCs in Figures 10C and 10E. (G 1) Relative nRNA
expr essi o%ﬁsdf‘é?ﬂtﬁéﬂ@@b&%lzwméét or-activated receptor a (PPARa) (GQ),
PPARS (H) and PPAR7 (1) in paired human squanous cell carcinomas (SCCs) and
pen- t unor (Exb) Represcatative ser(sPi¢Baths abthoetisdepiendent bypeayipGRts shavangspiodmgipraites ane
i ndi vidual were |inked by coloured lines. Data shown are nmean- SD fromtwo

i ndependepétwabimasHaEédBNGP A4 dhdlihieptih @NE)SandRhQ@ﬁﬁ BBl(FRIMesinps-3tr74 L27)
was used as reference housekeeplng gene. represents not significant in

ANCPTLA %‘%ﬁ‘@@é‘? GAEE 2%.**”% by anﬁﬁﬁngﬁﬁ%&sﬁ W‘ﬁﬁ?%%i% B at es

Tunmor G ow h ted to F| | ative vel

interfer o?\gaf’b% ‘?far(?n@% Q¥ Ce noolfrlné)%}a\ r - Kprtlf} tl\iéivéis ?gtg%pﬁ%aQe and 2
(CQasl, OasZé |nterferon i nduced nyxovirus resistance 1 (M1l) and

i nt er f er ogloBali fﬁﬁn&(@@gﬂwﬂsbmog@k)@ﬁmg%ﬂ@be@? (1sgf37) in AL5RT3 (parental
cell), A-5RT3c-nu. (scranbled control cell) and A-5RT3ANGPTL4 ( ANGPTL4

knoc kdom((&-él)l&eprdReﬁaﬂlweSSmkmmms showed dose-dependent blocking of integrin B1 (G) and

integrin B5 (H) to immobilized- ANGPTL4 by pre-mj jection with dlfferent indicated
concentrations of mAb11F6C4. See Figure 20D-G.
(I-)) In situ proximity ligation (PLA) assay detection of ANGPTL4:integrin B1 (I, left two

panels), ANGPTL4:integrin B5 (I, right two panels), and phosphorylated FAK (J) in A-



18 are nean SD fromthree independent gqPCR experinments with triplicates.

Ri bosonmal protein L27 (L27) was used as reference housekeepi ng gene. n.s.

repr esentwonoiy/@|sgi fi cant in the conpari sons between ApbiRES 2610800392

A- 5RT3ANGPTI A or between A-5RT3cTRL and ASRT3ANGPTI A. (B) Mean zize of

xenograft tunors induced in nude mce by20.5x, 2x and 8x106 AS5RT3ANGom4 or

A- 5RT3cm A 3 -1 5 i A 1. : SEM
SRS Slop . iRaks 5R§§[ETRL 'ﬁgﬁfégl:@%d HiGRRR, %gg&g?l%%?(ﬂé&ﬁ%ﬁ 1&@%%%re

were cal cul aied ffomn = eac roup) mce. * ***n<0 (O

Represent gt i ve pi,Ctar af B16F10-.i.nduced,,t Unors. in 7BL/6J, mi.ce with i.v.
troat nont SoalRbnas 547 eg™ar T AR &4 SR it Pt it

di ssected 15 days after injection (scale bar. | O . See, al so Figure 11E.
(D | mmn%msg.gﬁl@@é{éﬁ%ﬁ@f/@-ﬂ@%ﬁ%ﬁf&ﬁf%@@?ﬂaZu%@rwglsa}&aZ szwal nd
anti cANGTPL4 -anti bodi es. Plasma sanples from C57BL/6J nmice 1 day - .
post - t r eaM¥dx coufoenl dasmiGranuing mierostopel NEIRE Ve gentrids wetenedformed-weth oalyl 1 E)
were used. Coonmssie stained blot served as |oading and transfer control.
Exper i meniufti-AANGPTRGE @thntifFAX (1)iaftiBodikd. IScalo batssésrodent 86 Uhi.s. Figure 20.
ANGPTL4 Effects on Keratinocytes and Its Interaction Wth Integrins to

pot i vate B imEopt&tbilRof b i ddod dioRor AREIALE, e PBK ISk fAe ol
e i i ] i 4 FACS
L oo0 oy b BRGEAS e R P I SRR T R T e R T R p D e

kerati nocytes 'served as cognate controls for conparison. Apoptotic index as
descri bedPR 1,(@%95 morspetiqns. Configusasiogspecifig &&@%@%&@&M@B@%@Ww
cells. A-5RT3cTRL and A-5RT3AN&T4 (B), and skin keratinocytes and

ANGPTL4- dé¥dvdiashBiogeieraeshwas/eseng foCjmmanepréeipiatinadGbh-Racy photal FAK sprwed ael f or
Annexin V and Pl staining, and imediately anal ysed by FACS (5000 events).
19 The sulvadihgAnd aansfer\éohfrbl. Eapehiriante i (@-Kjwiétk perfeiniel wsargetumonbiogeieed dead.
Val ues (bol d) :

harvested from A-5RT3ctrL- or A-SRT3 anGPTLA —inoculafed (5><105 cells each) nude mice at

wk 8 (Figure 11B-C). See Figure 20H-J. All exjaerirper&s in (B-K) were repeated for at least

_ fhree times with consistent results. |

| Figure 13. AN GPTL4 Elevates O, Level and Maintains Relatively High O{:H%Oz Ratio
in Tumor Cells. | |
(A, E and G) Representative electron paramagnetic resonance (EPR) spectra of DEPMPO-
superoxide spin adduct from A-5SRT3ctre and A-SRT3 anceris (A), A-SRT3crrL- and A-
5RT3 angpris-induced tumor (E) or MDA-MB-231 (G) in thé aBsence or presence of
indicated chemicals or inhibitors. MDA-MB-231 cells were treated with mAb11F6C4 (3 or 6

- pg/ml) or control IgG (6 pg/ml). A-5RT3crrr and A-5RT3 anceris Were transiently

.: tr%msfected with vector expressirglg‘ Racl(T17N) or Rac1(G12V), respectively. A-5RT3ctre,
A-5R’f3 ancpTi4 and MDA-MB-231 were transiently transfected with ON-TARGETplus
siRNA (Dharmacoﬁ) against either Nox1 (Nox1 kd) or Nox2 (Nox2 kd). Superoxide adduct

of DEPMPO has a hyperfine splitting constants of ay=13.13 G; ap=55.61 G; a"y=13.11 G; .

a'’y=0.71, 0.42, 0.7, 0.25, and 0.6 G. See Figure 21.



denote death rate (% . (DG Dose-dependent ANGPTL4 bindings to i mmbilized
integrin avl35 (D and E) and integrin a5f31 (F and G, which were

speci fi cavbypotli@ekéed by anti - cANGPTL4 as determ ned by EBCTS&2010k)0392
hnnmunobl ot detects no significant difference in the protein expressions of
integrins 131, 135 and 63 between A-5RT3@TRL and A-5RT3ANGom¥ cells. |
(1-3) I'n @ tRaddify BeR eighhldntendity NGREL & froheUBRTIERL ad A - SRR 41 L pi @gr i n
135 conpl gies (:-P)P) and@olf '!phospyfol%dryl ated FAK (,J)&i%% A—5RT30n;lEJ,G§relljr‘1d &

A- SRT3ANGR- 48} cel | P. i gnal nlg%;n I iG‘ﬁef' tai ned
bl ue by escv:}ﬁgfﬂ'tcT'H‘yén.i d %@%ﬁ% Tlﬁg}dgﬁgq ts%,l%fb %Lﬁt)e({rrg\?g?‘ne %I\nﬁtﬁ( Phifor .
Alexa488,-8_ha£1ldnodi n for acti stretss f.i bers (gr een). Negative controls were
per f or med TG EhMERAFEAAY Fery EAUYS Y CAMT- FAK (J) anti bodi es. | nages
were acquired in one z-plane using a Zeiss LSM/10 META confocal | aser
scanni ng tf aidbk Msrsurement of G feyelsaismeMeLArmsanin PR TP arerg88d - 8RT3 anceris
representative of three independent experinents. Gaph (J, right panel)
showed nmed?), ouivibak-MiB-23 h treptad withan Al 1 FRIC4AE] ar @l 1sg/md) drcontrdJgGAS 3B ENGo v
and A-5RT3cru, cells (n = 3; total 600 cells) using Bl obFi nder software
(Uppsul a idrithy stisehéeyor. présenes oftindisated phieniesls obhibiforss 0. 05. Al | experinents
were performed three or four tines with consistent results. Figure 21.

Suppr essi @ ag 1y HementNoOrL,GNEvAO¥End AmpiéDied Qﬁ‘éay% Alstpd e ddu Kigure 13.

(A) Suppression of ANGPTL4 has no effect in the methionine/honocysteine

met abol i cogyel e of twu S ' A ie f t hey,
Khk, Oat- %I?I?WETH (I?)r’ gg{ne@?ré g@?\? é?éjg%tgg 'R gyﬁiét(%i g%b n@el}%’(l})@t)é fg?téélﬁne

nmet abol i ¢, cycl.e) in A- SRT3ANGpri A an -5RT3cTRL.as deferm ped..b PCR 20
(B T sy G A RStV AP o o SR SRR SIS 231
cells. P-tubulin served as |oading and transfer control.. Representative

bl ots of r¥ME.j ndependent experinments were shown. (C and E) Rel ative Noxl
and Nox2 nmRNA and protein levels in A-5RT3cTRL ¢scranbled control),

A- 5RT3Nox{B-DNad| F-Kn\éal achomery narmalfxed BT ®kid p2ot¢iNe ad wagicekewnie)] as eldas M and
in MDA- MB-231cTRL (scranbled control), MDA-MB-231Noxi (Noxl knockdown) and

MDA- MB- 2 3asTiNehs 3balied 4rdfin Sz bslimdepend eitlex périthent§ RitAndplatdybfsai0e0semEp €f0.04202
| evel s using Anplex red assay in A-5RT3cTRL ‘and ASRT3NOx1 (D), and in

NVDA- VB- 234:G}R g 0811h. &/ srdRn R 3beshi e §ehiblle-trdaftdBBRE3E ), fEBT0H YRS

represent SD fromthree i ndependént qPCR experinents with triplicates.

5 osom! 8Ll Dbl Ll R BA PP E LR DS S EBRATIIN G 1
~and Ij served as cognate controls. ' :
(K) Percentage of apoptotic MDA-MB-231 after 2 h of anoikis as analyzed by FACS (5000
| events). Apoptotic index as described in (Figure 12B). Valués (bold) denote ai)optotic cells
(%) from three independent experiments. | |
(L) Relative acﬁvities of caspases 2, 3,6, 8,9 in mAbi 1F6C4-treated MDA-MB_-231 after 2
h _of anoikis. Values (means + S]'j)‘ were from three indepehdent experiments with triplicates.

~*p <0.05; **p < 0.01. Fold-increase in caspase activities was calculated by comparing with

- pre-immune IgG-treated MDA—MB-23 1.

Figure 14. ANGPTL4-mediated O; Regulates Src and Promotes PI3K/PKBa and ERK

Survival Pathways.



[0017] We exami ned the expression pattern of ANGPTL4 in various types of
human tunor cells and found that an el evated | evel of ANGPTL4 is a conmon
f eat ure ovorramyo4susor types. Next, we found that suppre®€irSG201M0/0M8SPTLS,
either by RNA interference or nonocl onal antibody, significantly inpaired
the growth of tunor cells in vivo and thgir resistance to anoikis in vitro.
Furt her S%AJ did D) IhhRnoBIees iﬁﬂi@ﬂedfgﬁiﬂéﬁé ﬁmqﬂzmggilﬁxwmﬂpAisﬂnenLﬁeﬂdu&dt 0

ul v

propose that tunor cells express ANGPTL4 to no ate intracellular 02"

| evel s, c RE Lk SplfeSit S | al | i Q
tamor  genii s PLpRR LA Epfe St R T sl RO Rl achBi BRI e, oS
that only NGPTL4 was.detected and. el.evated jn ny human tunor cells,
br edor nafD) ossePelE P LGRS srr i G i and FuPREiPRdl | al ool 1 5.
CANGPTL4 %fecifically binds to integrins 01 and 135 on tunor cells and-:

act i vat es(B)HErmmeblet of jdiqated pipteins iy Ar HRTF3 mormutngt A RIRomy 18 Krerbsencedi at ed
02 production by an autocrine pathway. However, it is conceivable that in
ti ssues/ opgsemse eKpd phEdipherhilgie ibdondim ¢DPDAMNERRINoA Irkrockdown Qyoxlkd)e t unor
site may trasnit a paracrine signall therapeutic target in cancer

treat ment sRT24 QP4 A GRS 51 O8IM 4B shdpenddavend) pﬂﬁ?)ﬁmﬂ,smra@aisdﬁﬂ an

ant agi nost. to-the angiopoietin |ike 4 protein (ANGPTL4) such as (a) an

anti body spegific to . th NGLORG &td N A.ike tein NGPTL4).. and,, or (b)
. ant: bt Daef pbf® 1O IAR R fin G oo R Rl el ety

Exenpl ary ant.i-bodi es incl ude pol ycl onal, nonocl onal, humani zed, bispecific,
and het er 9ERtLFarednttpddRBStrepayizy immpnadefi resfogmeden adfi-S8 t he C

term nus of ANGPTL4 denonstrated superior association, dissociation, and

af fini ty ioonsnapnecipiate shewed redicpd See mmubepmacigisate was probed grithnantiod-SENGPTL 4.
[0021] Here, we found that el evated ANGPTL4 expression is wi despread in
tunors, amsgmaligatinppakies (mMéan 1PD) feprdésemineay fold dhaags animt esluvvat $0heDaanced
apoptosi s. Tunor-derived ANGPTL4 interacts with-integrins to stinmulate the

NADPH oxi gasgr A6 Rprcemthti REsQFisbé flleféndert exPetin@fts! ati o of 02-: H202

oxi di zes/ activates Src, triggering the Pl3K/ PKBa and ERK pro-survival

pat hways r LKL S: I esingt.ance S not | TL4
ot i o1 encie  eapiee PR Shthonc RsGH6% A2 SRTSOR G, LR wih b MR
ratio, creatin ul envi ron ducive to apoptasis,. Thus,
ANGPTLa' | EntpiEpBeS TRl At AR bt TR BieEs G nl BRH TR Rf sniphe

t herapeutic target. [0022] The follom%%g enbodi nents are_enconpassed by the
present i Hrdprgcnd aabzed DAFAGRIAA98 evBe)i Rhe sime ok Aepexin Vafflyandi Annexing ™ t he
C termnal of the ANGPTL4 protein. [0024] The immunogl obulin wherein said

i munog! o¥UPT reellomord enasidarediapptaticy| \badudsi werb ebiained Heonn thrécgipdefendens

i mmunogl obul i n conprising an i nmunogl obulin Iight chain. [0026] The

i munogl o&xpetimemser ei n sai d i munogl obulin is an 1 gGl kappa i mmunogl obul i n.
[ 0027] The i mmunogl obul i n wherein said i nmunogl obulin conprises a human

| gGL consgent s Pl Aevdctibh Bf #4-DERBYd 6diApIBxRfin $iftlichtdd ML S RBHS bl &N, 2
human constant region within a light chain of said i munogl obulin.
PLA signals were red dots and Hoechst stained nuclei blue. The cells were counterstained
with Alexa488-phallodin for actin stress fibers (green). Negative controls were performed
- with only anti-14-3-3 antibodiesi Images were acquired in one z-plane using a Zeiss LSM710
- META confocal laser scanning microscope. Data shown are representative of three
independent experiments. Scale bars represent 40 pm.
- (F) Mean number of 14-3-3:Bad complexes (as shown in E, right panel) was calculated from

200 cells (n=3; total 600 cells) using BlobFinder software. Error bars represent SD. ***p <

0.001.



[ 0028] The i munogl obul i n wherein said i mmunogl obulin conprises fully or
partially human franmework regions within the variable domain of said heavy
chai n andw@izbtwadeiihe vari abl e domain of said |ight chai RCT/SB20[000802 The

i mrunogl obul i n wherein said i nmunogl obulin is conjugated to an agent

sel ected fromthe group consisting of a itsherapeutic agent, a prodrug, a
peptide, a protein, an enzyne, a virus, a lipid, a biological response
nodi fier, a pharmaceutical agent, and PEG [0031] A composition conprising

odi | ! agent, Loo: !
pr cvent n e s ANGIE M GIS R8sy Big 00, RaHETh Yol GO, T
dm ni st egj t i j fective t of iti

compr i 3t nNERESRRRCHOY: Uk BHe¥EhutFinf Oy Sumpe IRGr Maeut i ca

conpositiqn conprising the_ inmmunogl obulin of the invention. [0034] A nethod
of di agnod¢tagniachrung o ehemijupaingscspeeddid-A assap rihsilensl phH:Qr wasdeernyipgd

determ ning an anount of the angiopoietin like 4 protein (ANGPTL4) protein
i n body fhsihgldmplex ied assaysiarth¢ prtsénco of spegtficsaatal asespiebitern 3-aminali2ng- a
proliferative disorder (b) conparing the anbunt of the angiopoietin like 4
prot ei n ( ANSHEL Ajbifrigrelati peOs Hy G tSRBqBY tvetd sHomnl il GoRed Maluek ghéadn v 8D)

di sorder wth-a second anount sanpled from a heal thy individual wherein

el evat ed ARlothalifbd!th fothl froteirSHHRNE BREPRUESENEA R xb AT SRS QR RARhEd | S

indicative that a proliﬁeratlve di sorder is present in the person suspected
of having hQ%g&&%ﬁ;g&ﬁggkdiﬁg%d§¢.<bQH35]_A_nethod'of_diagnosing
proliferative- rsordersin a subjé%t coimprising, renoving a sanple fromthe
subj ect, contacting the sanple with a conposition of the invention and
detecting the presence of ANGPTL4 wherein el evated ANGPLT4 is a sanple
conpared with a standard of nornmal ANGPTL4 expression is indicative that a
prol i f er aFigwee &6.Jdefirigncy of ANMBRLA Artivates K aspase Actidtioranshlndusas Apeptosis

[ 0036] The anti bodi es of the invention may conprise polyclonal antibodies.
Met hods oUppn&pmikisén Pomec|Cetlal anti bodi es are known to the skilled
artisan. Pol yclonal antibodies can be raised in a mammal,. for exanple, by
one or no(A) Relapaldchinidieobf GRpAse¥ D), 6 BY AeItheadetd dffer D aofaseikisaFolddj uvant .
[ 0037] Typically, the imunizing agent and/or adjuvant will be injected in

the mammej,cRysdibf dabpise aétw?ﬁéétiaWﬁf@t:4i(@wgﬁﬂsft}e5@8%éils Wi 8418y The

intensity of the response is determ ned by several factors including the
size of t I e ul e, .. I: >har. i St i nd

G 1 er ent PPPREAREE e R EE A Evidh et Wi re SRR LB RSB v e
proteins with a nol ecular weight abave 5 | cDa that cone from sources

phyl ogeni %éh)mfa?btﬁl@ﬁ% afn I} FRe RGNS SXPeTRenES With GRASPIEH SFBItASP <
injected into rabbits or goats). It is desirable to use highly purified
protei ns &85 WmBYéns, since the aninal will

(B) Percentage of apoptotic cells of 9 different tumor cell lines after 2 h of anéikis was
evaluated by Annexin V-FITC/propidium iodide labelling followed by FACS analysis (5000
events). Tumor cells were treated with 10 pg/ml of control IgG or mAb11F6C4. Apoptotic

o indvex was as described in legend of Figure 12B. Results are representative of at least three

' iﬂde;berjxden_t experiments. p < 0.05:.

(C) Relative ANGPTL4 mRNA (left panel) and protein (middle panel) levels in MDA-MB-
231, whose ANGPTL4 suppression were doxycycline-inducible. A stable MDA—MB-231 cell
line that expresses an anti-ANGPTL4 shRNA (see supplemental experimental procedures)
was produced using the Knockout Singe Vector System (Clontech). Cells were grown in the

absence (-) or presence (+) of doxycycline (1 ug/ml) for 24 h. +/- denotes the removal of



23 produce anti bodies to even small amounts of inpurities present as well
as to the major conponent. The anti body response increases with repeated
exposur e WO 20h@4b3myunogen, so a series of injections at PCEGGRen0/000892r val s

i s needed to achieve both high |evels of antibody production and anti bodi es
of high affinity. [0038] To the extent tigat the antagonist is an anti body
that engagexydylite 4k P Malox9Eydife trbthich TUE Righi ;%f@ef SRRt ceRfag AOEPOpfotic
preventing cell proliferation, the imunogen wll be an selec§ed f'rom am no
aci ds conmpisi h m f of 1 Qi ' t TL4.
Preferab Irrg?ﬁﬁf’emg% ﬁlc]? %%f%g%@gdé tee(rillcbé't #\nsfl{lg {)yéé}g g?ag%%ﬂé) yﬁfe‘?%{%%? %g&rd eﬁé({%ﬁwo

about 186. -, 406, i n the human ANGPTL4 rqéein or about 190 - 410 in the
mouse ANGPERCNSieRt prrimenty yafcoosisentyesylisasty 5, 6, 7, 8, 9, 10, 15, 20, 25,
30 amino acids fromthis region will generally be used to generate those
anti bodi es. Desirably, the sequence selected will generate an anti body t hat
specifically interferes with binding of ANGPTL4 to apoptosis inducing
conpounds Figuye3%] ANGPHEL4-niedinted Regulation lo€ O41 Prodwction imTemer. gener at e t he

| evel of antibody desired. To increase the intensity of the inmune response
| MMunogenin &f uté@imRi mamer)itifor Ve ANGRTLA Seciiiallp Biridh Wyt 31AsH B5vamat S
are a mxture .of natural or synthetic conpounds that, when adm nistered

Wi th anti gansqueaiPansfitdshe FARURA K3 REMARes, AHhdVRARKS d%fiﬁ?]t9§fhg 1\|§§Df>111)

stinul ate an i'nmune response to an antl gen that 1s not inherent

i munogeny. ¢.... (2) . iner e _the i-.atenspiy &f- Lhe inmune r.e n - .

or of or ot DS depPREREBIRL R o "LRBSROE; O bRg AT Raf SRR a0, gatio
protection from dj sease versus .anti bo ~oduction). ples of adjuvants
whi ch rray"b‘@H@ﬁﬁaify ISimmow*@ntpP%%ﬁu@e@ﬁw &%échéa%x,w%?@ﬂa mgpptaip

adj uvant (nonophosphoryl Lipid A synthetic trehal ose dicorynonycolate). A
nore ext edspugh NHEc{pygurs seld purgtjaligndhrelifertiontyi axidigiagiagtiyanmg e Sici on
protocols is given in |Inmmunol ogy Methods Manual .. vol. 2, |. Lefkovits, ed.,
Academ c Riaelsinery3ad thirefgre stinAlatéORY dowistredd. P13 KrAKBd-Ogi BIEK hnelkatddhsuraival s
avai |l able as a four volune set, (Product Code Z37,435-0); on CD-ROM
(Product ﬁ%ﬁ@a{s? ?hﬂefﬁﬂ%%rgrigéerpﬁlteh4-i-? @G proRftProsddudbRf 1Ho prb ABGRbtit BaliNe

A a
i mmunogen is still una 0 generate an acceptabl e response, it nay be

conjugateﬂo&gnﬁo&é%ﬁﬁg&)O%%%ﬁaﬁgﬁggﬁﬁhﬁ%gﬁﬁgdl@ﬁgl enic. Small nol ecul es

such as drugs, organic esand ol i gosaccharides with a

nol ecul ar _wei f |e than, 2-5 [cDa |ik xan npl |l segnents if
ANGPTL 4 sﬁwgi‘ﬁmﬁe&w i r&“PPU’?‘i‘%f&’dé‘H!'?'i &@@%ﬁ@@éﬁ@ﬁmﬁw ture,
may not be inmmunogeni c, even when adm nistered in the presence of adjuvant.
I n order ¥edatediteFiguredf. i rmune response to these compounds, it is necessary
to attach themto a protein or other conpound, terned a carrier that is 24
i munogen(4 and\Bg Hepataxyhednd eosin H&E) amagen(4) endirnensfimiréscemdeamageprobed

i mmunogen is called a hapten. Haptens are al so Conjugated to carrier

protei ns {#ith aiELANGPTIAIARRRIRYB) onl hielagdma inghoftissti€(rBprosedvtide of thetBmbs Of
attaching the hapten to a soli1d support such as a mcrotiter plate or

ni trocel | pipsies FERAAYShowl B FidhicARgdHt Mep i ﬁ@aﬂcﬁﬁ}{ftﬁﬁéé rifioi el Qed

purification of the anti-hapten antibodies. ey may ‘al so be-used to create
a mltiv t t i L .q f i - ant |

ol exee.role sk Ehaisale Wi sh R SR iche pahdl ot 6 P ARE APPSR
formantibpdies. to the .carrier protei || as _to the attached hapten.

It is t;he?tfgﬁfﬁ?i%“éwégsﬁ \manely remectively, Thedeanapy B Fef BtonhRaRe4asi on ¢ hat
is unrelated to proteins that may be found in the assay sanple. If haptens
are bei ngtreasforongdfeam therimpameflupseseensaimage (Bnghiswagr pankb based andhe ey
proteins should be as different as possible. This allows the antiserumto
be used wilhe(innhavflngres@ncs mitausiy X dfe ANGP Thépt descidbdd ihddgwere 10A08eadkars
anti-carrier antibodies. [0041] Were the inmunizing agent is a

fi bri nogerephdsk@ Zooaaent segnment such as fromthe c termnal preferably the
fibrinogen-1like fragment seginent is conjugated to a protein known to be

| munogeni @ brstes RERE erdf Mle (AR s AR O T0Y GNP TR o
iy b ¢ or Ve el o e ot hed b F0R3 e ot ot e

respiratory protein found in nolluscs. Its large size makes it very

i mmunogeni ¢, and the |arge nunber of |ysine residues avail able for
conjugation nmake it very useful as-a carrier for haptens. The phyl ogenic
separation between mammal s and nol | uscs increases the i munogenicity and
reduces the risk of cross-reactivity between anti bodi es agai nst the KLH
carrier and naturally occurring proteins in mammalian sanples. [0044] KLH

o Y N -, e - o .




25 Lane, ed., Cold Spring Harbor Laboratory (Cold Spring Harbor, NY, 1988)
pp. 55-120 (Product Code A 2926). Monocl onal Anti bodies [0047] The

ant i bodi esomey/o4adiser nati vel y, be nonocl onal anti bodi espciBoaciomoeso?z
anti bodi es may be prepared using hybridoma nethods, such as those descri bed
by Kohler and MIstein (1975), Nature, 256:495. In a hybridoma nethod, a
mouse, hagRieiroupdd MdBmpaRAl VRfub@{rRedaASSERN) Wi calbiflatel Blofht!1¥ast e zed

w th an i muni zi ng agent as descri bed above'to elicit |ynphocytes that
produce of. ar. N i i hodi that_winkl specifically bind
to the in%ﬁﬁ%gf%gpggéﬁ%gﬁ%ﬁ%@gggF%%gﬁg?é?ﬁélﬁ?ﬁbh 6§p@g'nay be i muni zed in
vitro. [0048] CGenerglly, .ei.ther peri bl ood | hocytes ("PBLs") are
used i f c& I@rnwaﬁ%eﬁgwsg% yoing %taggﬂﬁﬁ{“&mlgg% porigenig ﬁlglwwsth bde
cells are used if non-human manmmal i an sources are desired. The |ynphocytes
are t her pllftigad AWwRRE3 §R), iandbaman skia gqeangus|ced gangiiomps 4SSGH) hasabedlsi ng
agent, such as pol yethylene glycol, to forma hybridoma cell. Imortalized
cel | | inesareinemas (BCCy) andangdate pad-tumormmplralnsaompld @NAE).ildwdrandny nyel oma
cells of rodent, bovine and human origin. Usually, rat or nouse nyel ona

cel I T'i neamdrizesivkiyigte HAOELT Mdrdreanikis BlopSie§BYS RRrved lak Wb thtd posativeui t abl e
cul ture nedi um that preferably contains one or nore substances that inhibit
the growt . or val . af: INf Qs i takl I i f
the par encatolS oSy Shirbl B0yt Bl SHRR1OaARL Sl rcl BB AP B
transferase (HGPRT or HPRT), the culture nmediumfor the hyhridomas

t ypi cal | yfe%gﬁ%l Oriqé\N@%ELWaasé%fﬁﬁtﬁﬁl H’el,ndlgﬁﬁeﬁ&Bpgrrqqli,hr&nécﬁwﬁgﬁﬁw{mMT

medi unt’), whi ch substances prevent the growth of HGPRT-deficient cells.

[ 0049] PrapdGPdd-4 antbpdyavay prgviouply desaribed gKerstenst al. t2080).f use efficiently,
support stable high | evel expression of antibody by the selected

ant i body- @) dtlf¢ mbpngeritis ANGIRT LareRNenkev ¢l werd conaomiantiynustegolats] ilS8Asedi um
More preferred immortalized cell lines are murine nyelonma |ines, which can

be obt ai NG@en EGthpdrb® WaR PN Ssi Witk PB&scpddfrel difvhni dobfRida bt 0.B8 BekithdindRidual
Center, San Diego, Calif. and the American Type Culture Collection,

ﬁCZZE?Zh"‘B@e%‘% B ﬁe@%"i‘iﬂé‘?‘*&tﬁl BPInd R LOM §?Cu%§‘t}1ﬁ%§fn&o§f§%?qgﬁg  bod s Soh

Ki , 84) | . 133: 3001). 005 T i i i

§ hZZh:y’Ljr j g%-%tﬁ%sﬁ*t%mw Bhrpsions oL Bk Baoq%fs%%g;eaﬁ*#%?: feeﬁ%‘?%r'r%@é’ﬁ@é%:f ° |
‘ i i i i ANGPTL4 i

AL otORRbABR (i3 B EEH D4R Bikst hymgn sapampusieell GetipomEniSCis) 81 pHG.

desired hybridoma cells are identified, the clones may be subcl oned by
limting BWmamognalsameled (PRSs)asdetgroined by a8 CRa Datadispotst fiera samsindivigpal were
culture nedia for this purpose include, for exanple, Dul becco's Mdified
Eagl e' s MinkeadrhyaotburbiMines6 Dhtansowmnare Alete ridd froml tyo ihtepehgdnt qgBORa cel | s may
be grown in vivo as ascites in a mammal . [0052] The nonocl onal anti bodi es

secreted ypetiinBubien Ripfisatt® RibeSoaPpitdaa Lo (P27)iwdseded ArdfdriRecul ture
medi um or ascites fluid by conventional imunoglobulin purification

pr ocedur e , r len. A %Rh%%&%§ AR
chr omat og?%%ﬁ%épg% ge;e‘?'enéét?)rI< p gir%tessfl? E ,gbgl:ﬁg ysnl'?s, or ‘a ?I{r:iy%gégﬁé orratd(:)égfgrb y.
[0053]”Th§N§Dnoclonal anti bodi es may al so be nade by reconbi nant DNA
net hods, SURH as those described in U S Pat. No. 4,816,567. [0054] The
anti bodi es, may_be nonoval ent antibodies. Methods for preparing nonoval ent
ant i bodi e¥igdre 1heYupnratsion of ANGETIA Reduses Tumarigenicityandot xpggnously nfused
reconbi nant expression of imunoglobulin light chain and nodi fied heavy
chai n. TheAN&GRAL4 Ag¢eleriatestFumeriteowths melatdd tp Eigurenld.point in the Fc region
so as to iirevent heavy chain cross-linking. Alternatively, the relevant
cyst ei ne (ARdaes mRBASIebels of kiéyeiterferdn @agin’e peres] 215’ atigdadenglatimdietaae e
del eted so as to prevent cross-1|inking. ' :

isoforms 1 and 2 (Oasl, Oas2), interferon-induced myxovirus resistance 1 (Mx1) and

interferon-stimulated transcription factor 3y (Isgf3y) in A-SRT3 (parental cell), A-SRT3¢rre

~ (scrambled control cell) and A-5RT3 angpris (ANGPTLA4 knockdown cell). Results shown



[0055] In vitro nethods are al so suitable for preparing nonoval ent

anti bodi es. Digestion of antibodies to produce fragnments thereof,

parti cul awbyp1iRebsifr agnent s, can be acconplished using POUWISIGa&1010eENi ques
known in the art. Human and Humani zed Anti bodi es [0056] The anti bodi es of
the invention may further conprise hunmanigzed anti bodi es or human :
anti bodi egre thibhaNS D gEbn HreSin@épendent YPURNexpRrithents WitH thiplicasd. Risstomal %r €ein
chi meric i mmunogl obul i ns, ‘i mmunogl obulin chains or fragnments thereof (such

o S5 A 8 8l M o
(Feel o enEOBRTISBEBAVER ri ok s (aUR SOmoBit £ EOBERAET TG RN ni ng

region (CDR)_of the recipient are replaced by residues froma CDR of a

non- hunan>g é@%@@#(donor anti body) such as nouse, rat or rabbit having the
desired specificity, affinity and capacity. In sonme instances, Fv framework
resi dues ¢B) Meen hizmefi xénagafoipinuissiindncedrio nudp macsshy B§x,Jorand$xdAtiing

non- human resi dues. Humani zed anti bodi es may al so conprise ' residues which
are found 5SRABiG@FLsion A-BRTBERI pit&rd waeksipastdiyioaulition(ehdbegrotpoVak@ds EhEAnok

f ramewor k sequences. |In general, the humani zed antibody wi |l conprise
subst ant | ZIEM) Werk cRcuRted Rt h A)ﬁgbacﬁ@f%%%@@#{;k .o ++¥g£).ofl € domains, in
which all or -substantially all of the 27 regions correspond to those

of a_non- RRD, LIRNOThRRILI ot e Blibaia RURSL AIES A1 Blibe Qlm e FR

regions a uman i nmunog I'n " consensus sequence. The

humani zed, ant i body apti.mal | I il -conpri t .l east a tion.qf. an
manog! oBGTM e Shet e o Ae T of ol P RS apioct weelprpseckia 15

i mmunogl obul in. [0057] Methods for humani zi ng non- hunman anti bodi es are wel |
known in 62y afiet injectipi (sepleypar J0Hma ey adlso Bigifoblds has one or nore amino
acid residues introduced into it froma source which is non-human. These
non- human(@nimmourebid detesiichuetrecombininteANGPEL4 vsing antaflis-tagpodanti+ esi dues,
which are typically taken froman "inport" varjable domain. Humani zati on
can be essANGTRUAanfibsdiey. PERnfaGhm@ls figpni OS7TBEGNatdcoOf dNY pdstireatitene @+thor ker s
[Jones etal ., (1986) Nature, 321:522-525; Ri‘echmann et al., (1988) Nature,
332: 323- 3ANGYIT AR ¥R AFHS %E)gés%gi%):d REFigheR 153 Vet 1686 hasst¥tained blot

substituting rodent CDRs or sequences for the correspondi ng sequences

of a huma | i S iy i iy i I e i iC
ant | bodi o) & e AREPIGHteni ME PR b8 hidP HES oL
i ntact hunman, vari abl e domai n has been substituted by the correspondi ng
sequence % a non-human species. In practice, humani zed anti bodies are
typically_human antibodies in which some CDR residues and_possi bly some FR
resi dues Eigare 2@ ANGRIdf Bifeets op diaratinocyitesaand s bateraction With Intrgains to

anti bodi es. [0058] Human anti bodi es can al so be produced using various

t echni queActivate/F AK, rehageditd Figune l2idi ng phage display libraries [Hoogenboom
and Wnter, J. (1991) M. Biol., 227:381; Marks et al., (1991) J. Ml.

Bi ol ., 22¢A&t{entape@fbasikiRiifgdwd apopiofiesiah atratinduytdsaad PNGRPTL4ldeficest al so
avail abl e for the preparation of human nonocl onal antibodies (Cole etal.,
(1985) MoRQ&fi es ARthdRiERe 6ﬁﬂlc@%§lﬁg exJgRb@ ¥ corfibigfntRRANGPBL4 Rs analysadd
Boener etal., (1991) J." Imrnunol., 147(1):86-95]. Simlarly, human

ant i bodi eg, ﬁ%ﬁstt‘ﬁoéﬁig%ngy. \'/&ﬁél?,@%@\)\h’?&aﬁeh 1%&%8@%’&%&8?%‘4% Bieht nto
transgeni C animal’ s, €.Q., mce in wiich the endogenous I mrunogl obulin genes
have been partially or conpletely inactivated. Upon chal|enge, human

anti body KSTBUARSYIeS erved ey cEngte Fotiipis d67 compampon. APOBIGE Ay descabed n,
humans in all respects, including gene rearrangenent, assenbly, and

anti body tfageedédBre. This approach is described, for exanple, in U S. Pat.
Nos. 5, 545,807; 5,545, 806; 5,569, 825; 5,625,126; 5, 633,425; 5,661,016, and
in the fo(B-&)Apgpwticaemiexfofattpehiet iepitdliaheellsNAFIRT 3etricdnd, AORII 2)Grrs (B), and

Bi o/ Technol ogy 10, 779-783; Lonberg etal., (1994) Nature 368 856-859;

Morri son, skig Q%ﬁnd%'\dé ra8d 309G P BllZ-defidentesdtitol e £C) M ere dEtAERA)byNEEINS
Bi ot echnol ogy 14, 845-51; Neuberger, (1996) ture Bi otechnol ogy 14, 826;

P R R e R S e

human or humani zed, anti bodi es that have binding specificities for at |east
two different antigens. In the present case, one of the binding
specificities is for ANGPTL4 and/or a segnent of -ANGPTL4 conpri si ng
portions of the ¢ termnal of the fibrinogen-like fragment of ANGPTL4, the
other one is for another conpound havi ng ANGPTL4. [0060] Methods for making
bi specific antibodies are known in the art. Traditionally, the reconbi nant

= o o Y a



Het er oconj ugat e Anti bodies [0061] Heteroconjugate anti bodies are al so
within the scope of the present invention. Heteroconjugate antibodies are
conposed W 2pm46¥al ently j oi ned anti bodi es. Such anti IpewiS€20t040@392 f or
exanpl e, been proposed to target. intune systemcells to unwanted cell s’
[US. Pat. No. 4,676,980], and for treatment of HV infection [WO 91/ 00360;
WO 92/ 20§82 33m 5P AQREBAN /BTt ard SARRRLEVDPE! &8s WRAL cIiRcAR! deRO X ASes BYIANE

prepared in vitro using known nethods in synthetic protein chemstry,

i ncl udi ng st hosg.danv.ol &"Pg crosslinking agents. For exanple, inmunotoxins
may be cons ructed Us ng a disul fide exchange reaction or by formng a

t hi oet her bond. Exanples of suitahle reagents for .this purpose include

| mi not hi of B Laers-draemipnt ANGR LA Tibdioeyior mrerkilized fefeemip 6ub a3 and Saand  or
exanple, in U S Pat. No. 4,676,980. |Imunoconjugates [0062] The invention
al so pert aitegin @5 f InfRramd <O jvbirht vesre spatifidalily ibtpckad By tntboANGRTIj4gpadetsdmieda
cytot oxi ¢ agent such as a chenot herapeutic agent, toxin (e.g., an

enzymat i cgi,ul.@q.ti ve toxin agai.nst henmagglutinin), or a radioactive isotope
(i.e., a radioconjugate).. [0063]. Conjugates of the antibody and cytotoxic

Saent PN )l RIS S B ASRR RSBARORE 2"

(1 T), bifypctigpal derivatives of jmdoesters (such as di nethyl adipinidate
HCL) , actggén‘tgfg?t&e?%ﬁéﬁit TR e qﬁi’*ﬂW“s‘i?ﬁ%r ate), al dehydes (such as

gl ut ar el dehyde), bis-azido conpounds (such as '

bi s(p- azi do%érm sityy PR Aaletostion af\ NP T L intéigein Bl anch ANG P Vb4 iintegrin{ B epmplsxes

bi s- (p-di azoni unbenzoyl) - et hyl enedi am ne), diisocyanates (such as tolyene
2, 6- di i sody,anadio€ phosphorylited BAKI (Veinf A SRTB PR a8 PESRUSANGEHS BelBSPLA signals
1,5-di fluoro2, 4-di nitrobenzene). 29 Method of treatnment and or use of the

ant i bodi egreQholh tn 1A\ NLOR WERGHineludb P HIBBhst By Thi 8RBV &R aRbOVi des a
met hod of treating a patient to at |east affect .a proliferative disorder,

) o TR0 S BB

anti body specific to the t er m pal {.on of. i Qpoi.eti.n like 4 protein
CANGPTL) Wersmsriorant yitent s Athig apti 2R BBRIGMIP. bpesestefer i on by
means that neutralize angiopoietin |like 4 protein (ANGPTL4) expression.

[ 0065] - Anagguired ifeneZplppe Hyibg a Zsiss éﬁwéHtMEﬁwmml lagarisgaIngMicRRSCOR®  of

an anti body specific angiopoietin like 4 protein (ANGPTL4) or an anti body
speci fi c Scal¢ bars €present 40aimr BhAGmagés are gipogsentativerof thiee iddependeat N ( ANGPTL4)
for the treatnment of cancer, preferably the use at |east ‘affects cell

prol i f er agifRAimeh068IphERNEH: pAR) dhoGlel dfoan Aunbby PEshoSPhdFNad FAKTBAISulhidat
exhi bit over expression of angiopoietin |[ike 4 protein (ANGPTL4). Cell
proliferagh B op A SRR LSl Gha ALSRBSLLS ARh =2 Gotlf 60 Qs NG BIoBFNAB! V-
software (Uppsula University). Error bars represent SD. *p < 0.05. All experiments were
performed three or four times with consistent results.
| - Figure 21. Suppression of AN GPTL4, Nox1 and Nox2 in Tumor Cells, related to Figure
13, |
(A) Suppreséion of ANGPTL4 has no effect in the methioﬁine/homocysteine metabolic cycle
of tumor cells Relative mRNA level of Bhmt, Matla, Ahcy, Khk, Oat and Hacll

(representative genes in the methionine/homocysteine metabolic cycle) in A-5RT3 ancpTi4

and A-5RT3crrL as determined by qPCR.



[0067] "Treatnent” and "treat"” and synonyns thereof refer to therapeutic
treatnent wherein the object is to prevent or slow down (lessen) a tunor.

Tr eat mrentwoRy1videitade prophyl acti c passi ve i mruni zat i onPCI/SGaomOR0e39z2r apy
treatment of a patent. Those in need of such treatnent include those with a
proliferative disorder. [0068] As used lgrein a "therapeutically effective

amount " ofBRInSRIRMIRGf Mokl aRENBR2 FRWH TR AA 5RE3 g]%m ahd'RIA B 23PRBNE Of
preventing or at |east slow ng dowm (lessening) cell proliferation or

t unmer ogengsi s... Dosages,and adnini stratio f _an _anpt agoni of .the invention

o phar LBl BGOSR Rt Bl e RaARkS B3R ps nglRend i 1

in the art of clinical pharmacol ogy or pharnacoki netics. See, for exanple,

Mor dent i W“R@Gﬁ‘@?fé?h‘("l@%) Phar maceuti cal Research, 9:17-25; Morenti et

al ., (1991) Pharmaceutical Research, 8:1351-1359; and Mrdenti and

Chappel 1, (C ahdEpRelatve Nnx kambhNoxZ2sRNA landgratein develsan l4i-RTBesi’ (scrambled

Toxi coki netics and New Drug Devel opnent, Yacobi et al. (eds) (Perganon

Press: NYcontBf)\-SRP3n,A4N0R1 kAbckabwaridde-SRIBNL (06x2 i cRAGWYRIISICY, ende

enpl oyed therapeutically, for exanple an antibody, will depend, for

exanpl e, Renpt j i Vv B t AT jon, and
HPOiD A VB 2@%&9&%@&%&’%«?@{0& QFA?Ail\ttIB ﬁﬁoxgg@&xl ﬁuoﬁx{e%&

the condition of the fma W necessary for the

t her api st i t hedQ e .and i fythe route of admi nistration as
requi r ed P’%ﬁ%bl\([fgi'e‘{ Thare op ﬁ%gfk({]owggggl&@)'c effect. A typical daily dosage

m ght range f bout 10 kg, to up. to 100 ng/ kg of the_mammal' s body
wei ght or 8%6?@%%’5?}?%@2%?&%915&B‘&&tAf&PIﬂ‘ 59%%%9 A-éﬁifémgenﬁ*r@r kg/ day.
Doses may include an anti body anmobunt any where in the range of 0.1 to 20
m0/ kg of - BBdgwiei @GNt anghin AP A-MEe Srcaiol 410MDE: MED 2Artoacsels (Bodywei gt
Conpositions of the Invention [0069] Anti bodi es produced according to the
i nvent i on(A eadhCHE) Ertion barsstepreseht {Sar frodndhter émdependentdPCR lekpgrithaiftewithi on,
tunoregeni sis, netastesis, or cancer in the form of pharnaceuti cal

conposi ti ﬁfp‘iicatﬂe@%@c}soﬂwﬁmtéiﬂQZW(_E@'BW&SH@E&E‘S_I tefiterleHOuseRleaif® gére. ***p <
conposi tions including pharmaceutical conpositions conmprising a

therapeut gl ys eEf&his\or & tnof (@) an antibody specific to

angi opoietin 1 |T<e 4 protein (ANGPTL4) and, or (b) an anti body specific to
the Ctermnal region of angiopoietin |ike 4 protein (ANGPTL4). As used
her ei n- a ‘Detailed Misclosdulre be t herapeutically effective if it is able to affect
cell proliferation. [0071] Pharnaceutical forns of the invention suitable
for injec[0dl7d uSe dxaslinkdahs tgpredstongrattemst AVGRTLA NS vaini t@ses S Bumbhe

phosphat e- buf f ered sal i ngﬁ(where wat er. sol ubl eL or dispersions and sterile
powder s fBﬁmqrwgll%aadefﬁwef} sLeyteblar diaf SN GP T4 &3 e &2fHBPEMEBY Ut i ons
and or ong Qg t%[%% ENEAT W %Tld%ét%?'@ﬁ%és}/(ﬁll %ANGP‘PE&?Q{h%r HPRWA PR TBRE

del i vered encapsulated In [ posones to assist their transport across cell
menbr ane. méhodoms antitaidy, significardlydintpaed thegdnowthegfaumbdr calls inreiyo and theirn

tit t f | f- npl i t t .to facilit t
Rt oss { nESRUPFS ROl A T RGBS paif B e i SoACPIots of
manuf act Uﬁ&ivﬂ?@e@ﬁ%%o@@ thafHithorRe11PEGr6s EIGRUBY E@inoﬁllﬂﬁte intracellular O,

contam nati ng/ destructive action of m croorgani snms such as, for exanple,

bact eri a leelsfepnégrring gooiap repistanca te fusor salls 4l prometing masigedesipandsthatn

medi um copt gicnin e .water, ethanol, polyol (for exanple,

gl ycer ol ,&%%56%?1 ‘gﬁéﬁg{%‘%?@ﬁﬁ“ﬁ qui d pol yet hyl ene glycol, and the |ike),
sui tabl e [004B)r eWe shewedthat anlg cANYEP R4 @adlétscted hied leapet infrhatiychdnyancan be
mai nt ai ned, for_exanpl e, - use of a_coating such _as, for exa

2, by the _coat . | e
| eci t hi n, tusercalds, pesdaminaatly segeted by theppolifesafivedpmprerithgliglcells, CAMHEB% of
di spersi o : i i '
m cr oor gaéhegf&ﬂéa?%b%ﬁqgtdégfe otéllS ??glfﬁ(gg %@Pﬁ’é"%@%ﬁ‘ﬁ %dri:lgﬁéepglgﬁf%%e dg%/wlaiddi ng
ant i bact ewhech farmbbratimatuitésiNADRH @déastsnediaed OXgrpduetiopby abautocrine pathway.
chl or obut gnol , phenol, saqrbic acid, thinerosal .and the |ike, | ny cases,
it will bEOBFYTel SOaCEyanlA Hial el SUG RS SHgETIas bideey aﬁ%@@éﬁ%&g s or
sodi um chbkifify 1othehBREMe AS AR Ol phcrindSighll RELAPLAIAATEORIGAQAS can be
brought about by the use in the conpositions of agents del ayi ng absorption,
for exanptreagtmghtum num nonost earate and gelatin. [0073] Sterile injectable
solutions are prepared by incorporating the active compounds in the
requi red amount in the appropriate solvent with several of the other
ingredients - 31 :

A



enuner at ed above, as required, followed by filtered sterilization.

Ceneral ly, dispersions are prepared by incorporating the various sterilized
active i yoedilgassisnto a sterile vehicle which contai nsPChSGRe®1000392

di spersion medi um and the required other ingredients fromthose enunerated
above. In the case of sterile powders f@n the preparation of sterile

i nj ect abl A ut CoRSstedtRAHIHE Rfeh86h THRE1Q ProvidedtinSRIpRidsPd, tRE fn it
drying and fréeze-drying, 'to yield a powder of the active ingredient plus
any addi t liksvhpraoteis i(ANGR T euick as (a) ao antihrodyispemsfiy tosthe pingiepdiktin bked pexdeint i on

t her eof . e actjve ingredi ent. be, held within a.matrix.yyi,ch
control 5 ¢HRCPTLALET 5} ) fa AR PaaRR e eEpial b Bt Rsteifar o ST ses
a subst anggemFlhBCdngiBodieOnciude polyelonak didhbelbhdlOhtharlizdd Bispd@fio/ wha@y! al cohol,
pol yvi nyl ~acetate, polycaprol actone, poly(glycolic)acid, poly(lactic)acid,
pol ycapr oheferoeprsugasontibadiesc aci d, pol yanhydri des,

pol yl act i g gl M| des,. l.yamn 1 ds, ' rylic

er i nat el ORON) R AENAG RO BT BHE of ALY b bl Supdiir

pol yacr yl anodistidrg dissquidtiophasidrinRy esnstan®| O (emiihilexpedses hrincpenliks €ragiehnat e

i sobutyrate (SAIB), -and conbi nati ons thereof and' other polynmers such as
those di sefONEETA U S. Patent Nos. 6,667,371, 6,613,355, 6,596, 296;

6, 413, 536(9024968; : : : 1. - 244

2, 180, eacio 3130, Hg mefogiBugs oot ARt dipfedgoltswidtshost iiimore and o 1y
r ef er enceithapprassion imparseénmior gtowth Bssetieted with erthhecadeipoptosis UBimomdatived

rel eases tibody. [0075] Pharmaceutica ceptabl.e carriers and/ or

i | vonts MPETdGR R el fbermde Snadts e NADP pEprst S ReBE phgs,
ant i bact 90{24 ﬁi%ﬁ'?&ic%f@?beﬂ'&&lﬁl‘iz%s/abmfté%@r tagg? f R PIIKOPKBS! AN FIEK PRENT S

and the I|i e use of such nedia and agent pharmaceuti cal active
subst ancesurvisalpathwdys davnonfar dnodkisiresistanke, elpns_ pram_(_)ﬁag tunsornywtho ANEIR TIghal

medi a or nt i s ipconpati.bl iLth the active, ingredient, .use thereof in
The. thor afiatianey ZoHiod Brenee S BRObrAgd rSBioa Gy DL BT FAIES The
angi opoi egdimtar ek @rdhnidns teiditivdio B8PS € Thas, XNUPYLY A a héVel AIBK fAbi@in
02-:11202 ratio and confers anoikis resistance to tunor. [0076] Tunor

r egr essi ofancer tielogy arthe peteniéd therapentic targetnost  si gni fi cant anti cancer
strategy. S th 2| ey d._ANGPT] 4. expression i s w despread in
Cunor o 10822 "o SRR it odin B REREMTR b Y e B b, enhanced
apoptotis TlL4.interacis.wW.th integrins.to | at.e jntra r ROS
Gonor at | AL 86 imanEodRbia balwerpdh Bhan @ BRC B s K§eailed

under scor p3gifdNGPTL4 as a novel player in redox cancer biology, a tunor

bi omarker, and thus a potential therapeutic target. 32 [0077] Qur results
denonst r afgp24at ThdiNahasldieH WHNERT kdd GRRUEESoBNR] Edntprises his IndGRodiSbuimMor S
via autocrine adhesion mmcry. W show that el evated ‘expression of ANGPTL4
is w despheaspchaint unors. Qur findings, that ANGPTL4 hijacks
integrin-nediated signaling to maintain an el evated, oncogeni c 02-: H202
rati o to [0826¢r Emoinkhenagbshutih@omeribing tanimmuaeglbbulin dghitchdiy. ANGPTL4 as a
novel factor in redox cancer biology and suggest anticancer strategies
focused 00026y oxThsinathuapdibuliaiveherdinl b4l ifiMuhOglbbulhi 8 .an Tg@Rkagpat of cancer
cells with ANGPTL4-targeted RNAI or nonoclonal antibodies inparts a

si gni fi cammgpagiebadis. in in vivo tunmor growth and i nduces apoptosis in 10
di fferent cancer cell lines upon anoikis chall enge. These findings should
appeal t dl0928} oabheimtienagiobydinsttiergin said smmuapglebulisi einepyisss 8 human &Gl ar

bi ol ogi sts_and, drug desi gners. .Hi ights Fl evat.ed expression, of ANGPTL4
s e Somuneptu Ll Bt ARG s Psn s bR BumRR bR B, 1o
sti mul at ewithia aNARPthX bfgse mRRasEeRilinpr oduct i on of 02, -. .

[0028] The immunoglobulin wherein said immunoglobulin cémprises fully or partially
human framework regions within the variable domain of said heavy chain and within the

variable domain of said light chain.

[0029] The immunoglobulin whercih said immunoglobulin comprises murine framework

regions within the variable domain of said heavy chain and within said light chain.



ANGPTL4 sustains a high 02-:H202 ratio to activate pro-survival pathways.
Suppressi on of ANGPTL4 inpairs tunmor growth and enhances anoi ki s/ apopt osi s.
[ 0078] Amsibysilg4efishuman tunmor cell lines (Figure 1 a), PESHS&20080E0L |
carcinoma biopsies (SCC) and tunor tissue arrays ((Figure 3) revealed a

wi despread el evated ANGPTL4 nRNA and pragpein in epithelial tunors,

regar di espago] anehe hibhodouin VR sdia SHRNASEIOBNIA RURRBERIIS of WK S
progress Trom'begnign to invessive/netastatic state. To assess the role of
ANGPTL4 i seleaterbiromedhegiosp corsistngf e dlsarapeutic bgenRNAproilrugaa hepghleya potas,taat i ¢
skin tunmor_cell, A-S5RT3.(Figure 3b, Figure.4a), generatj.ng the A- ANGvn4
e 1y Tt SR aRPRSIP R oot ailina BRER LR ohte ayt Etied
-90% t unog,. .eqgressi on, associated with increased optosi s and reduced cell
prolifer (TS OSSR CERRFiFAE ¢ -lmwgfvb}lh{l p?@wrlevepﬁep apdja cargier. 4c) .
gPCR-focused array of A-5RT3ANGPTL4 tunor displayed increased expressjon of
many pr o- 3932 ot Adnefbed for pigvienting extrqatipg praliferative digordersds awpbiectcempeising

(Figure 4dy . N I . 1), ' 4 i onal

ant  body, “umipfay¥ sab SIMBAIHARCSRR, St oE bbbl bl RIRRCENS i e
|l e, 4e, AlambndgiANGPlididvémioned 4- fold | ower tumor col onies on soft agar
(Figure 10 fand.. were nore suceptabl e to anoikis resi stance, with 40% nore
apopt osi S[0§33i NADHArrhddeGticaE cdbiposifiIdHpridtngd thp dhhRsibSBulin et théNeEtich.
nodul at es oxidative stress of tunor via integrinnmedi ated signaling. ANGPTL4
i nteract ehoyaih Anh&HSd BEdi9gnR BiferdtRe di¥obdird 33mbhbide 0?¢a) 5D),
whi ch werEab bl :])cked by eit hle%1 rrgl%la%FrGCélror i ntoegrsii’n- sgecli iC 5gﬁptsi bgac?i es

( Fi gur e 5defymiiningianampuokefithe gngioppactinolikead pryeinl ANGPId 4NNGERIL 48 bortyctluidsn
conpl exes in vivo (Figure 33 2b,5d, .5e). .lntegri cti.vatj op.triggered
Fochl Caanesiott bl Aoaction ReokeddFhavip p pEOnsfeslyt EPLer (b
reduced bihearkfd¥Uni oF the BigicpEaratkd 4 ptdie (RNGPAUN) fréhefa FerRuEsiShEReddf havin
phosphoryl at ed ERK1 _(Iézlifggrur,e 2e) ang the(nunberv ()af 14-%%%3_/ Badpco Iexesg

(Fi gur e 2&projiferatisye diggrder withia secgng pmogmiosampled-{rap shealduciniiyidugt whersin

14- 3- 313/ NS IITY 5 t’f’?h' ' > Qe 4

14- 3-3 adglf)?%% Igr ot eITT% ‘éﬁ%@ggr %@B%g?%ﬁﬁgh%%g{@ %ﬁ%%%@%%ﬁ%\ﬁ tgﬁfa o]
prevent apafiferative disbider ispretdntin thegetson suspecresd df Navinga prodiderative disorder.

oxi di zed/ activated Src (8), Na+/H_exchanger 1 (12), and increased catal ase
in ASRT3A0OESH (Aigethéd af diag®bingprglRertive isbitiets iAMGHBeét coREH stge fenfVing
generation for tunor survival .%%3080] To underscore the gr eval ence of
ANGPTL4 i dsauade fepethg subjpcti ¢pntachipg the spmplscwith asamppatipprpbibe infentieniardd
ANGPTL4 i Lkl ] 1.1J.nas ] I TL4,
ei t her b?/‘g%%&n@%itt i¢§3§? Ilz‘?é}?fr%}eII g ,hi&(ﬁl tf(l:%‘)g%g Qlﬂﬁggréq%ggfﬁéé %QRPLS@W

i nT nunos upgtardasd ofinarriah ANEER TEGEDréskiog s mdajive thatid pediferatid0disd@0ebisOr e
apoptosis within, 2 kﬁurs. H gh intracellular ROS were reduced

dose- depeffgsEH MMESUNKREPTLA suppression (Figure 2h, Figure 7). Inportanly,

caspases._2, 3, 8, and 9 activities were increased by 3-8-fold (Figure 2i;
Fi gur e 8)Polyelanal Antibedies jyced anoi ki s resistance. [0081] Altogether,
ANGPTL4 is a candi date biomarker for human tunors, predom nantly produced
by epi t helG036] t uRks antibpfliss afitheanyeatien n]@b'@ympnismpcplyd@nal@aﬁb@dle%i\’éﬁ@;.of
ANGPTL4 | t | ' ' .RI.O Lo f.ers

anoi ki s r@%ﬁé@%@ﬂlc})&br o?rbb%'t%{eésgfjén%& y&g@g@@%&u%n één ﬁﬁ)&d%&%%&go%fi - (it

t her apeut becraised §ed mapd6 or bxamsle Kiyoome dr edre injedt®ap 0N&LiniMunizing agent and,

m croenvi ronnental stress, such as hypoxia and inflammation, tunor cells
expl oi t ViAEAFYIse: ¥ #lBYathg nol ecul es to pronote their growth, invasiveness

and net as % . I g i D= i . tact for
growt h (o@gﬁi k?%ﬁ?delglfsgjtegncg I@Qg@g@%ﬁ%&%ﬁ?ﬂinﬁc@dﬁoﬁw rggrﬁngﬂ? yet
how it i sbyamgltipleshibcstaneans ot irdtapgritobéad injectionanThe intensity gf the@enposdelisly
denonstrates a navel roLP for, tﬁ]gor- ecret ANGPTL4, v\,hj[‘i:ch1 confers anoi ki s
resi st ancEFterguR evgralfagiors inchidmetae sign et ihgAmmunegen mplesylesits chgmigals o

r edox- basgflrRAisaeY, hy Rbw RIERURY i HOM IR ahihal's DWISroRER! PlohaN TLA
interacts wth intéegrins in an autocrine fashion to stinulate the NADPH

oxi dase- diepavrigans are perteins withaf molzeylapweightt aboge & kilaghat@@meHROR sowrtéso, and

consequent|y activat.i ng do tr Pl 3K/ PKBa and ERK activities .

1 ndi ngs TSR Aepenavaiton Tast e v armpaaceps Wered faaibis o
bi ol ogy agshts) UB Gefsiritato @ethi AP pEAfibdSotRe s iftnindgHRe sinNthe afindd asr d
apoptosis induction in tunors represent an exciting and viable strategy.
[0083] The full-length ANGPTL4 is proteolytically cleaved, giving rise to
the N-termnal coiled-coil domain (nANGPTL4) and the C-term nal
fibrinogen-Iike domain (cCANGPTL4). 34 Depending on the tissue exam ned,
differential expression of the various domains of ANGPTL4 was observed

YV NN NN\ —yr o o B - e " o T * .




[0084] W& showed that only cANGPTL4 was detected and el evated in many human
tunor cells, predomnantly secreted by the proliferative tunor epithelial
cells. cANGRélb4sqasci fically binds to integrins 01 and @é/senoiowoasozcel | s
and activates the FAK and Racl, which further sti.nul ates NADPH

oxi dase-nedi ated 02- production by an auygocrine pathway. However, it is
concei vab i i / | I i f lfgqﬁg 4 in
proxi m tyb I'?)(()ﬁlt etftbg(rlr%% &Z‘:ﬂ%g sﬁnggaa@g)ggﬁﬂ{fﬁgﬁ %Igt?easwrri&%reld %ﬁ’gérﬂa .toi t o%;gh

i nt egr i nscahporent The aotib@iycespenseincieades grithrepentiéddxpdsiat gnthleiimgainagen, 06 hen

required to. enabl.e tunmor syrvival and inpfluence tu .growm h (Desgrosellier
ind Chor eS§7ies SBRUSCHOB R trElh iSovLt B e bats AREH DR BiARAEUAS ot B,
engagenenﬁroag‘gtidﬁ%@s‘mﬁ?{;&iés%m%}pgmb. which | eads to a pro-survival signal
and sust al ned -anchorage-rel ated signals..even in the absence of ECM and

cel | cont HX38] Tho phrepextexit theat thei amtaganist iswhantikoeyi thatremgage the adigmtinal of the

r edox- medi.at.ed activation, o e -Sr.c_machi ner d t heref.ore stinul.ates
downst r ealibmroac ks P RhANOE T rorranp St hasa et R PEREREr VT Bher
the 14- 3- gh adeddOfrora8lifd AcilPccr@Hisasd BE cltéithiRd] Of AROrHoken-BRE fraf@BMt of
m t ochondria, which confers resistance to anoikis and favors tunor survival

and gr owt ANGIHFLe. Prafenablynthe\aming acid semienepswilhier sedactaddram the regimmof plow an

nodul at e i st egid - i i | 4 .are i ot Al - tter -

rochani ot 188 CHd IRERGRGE ANCHIRA et R PLIP! Ao BEERbRANGRIRE, CF, ¢
det er m neprobyn.tSequenks of @leaseslos 758,81, €0, 13202 30 aannPphdidafred thie getdiad vilh

mechani sm deljcately maintained by_intracellular ROS generators_and

ant i oxi daftneeiihedised to gengratq hasepntibpdissRastrably, (e sequence sefested| will) generatess

stimul at e, ' Laly: g I 2 o The
dysr egul a0 B L AR Rk i el GNGP T S MO 00 PE el or
per si st entomgpaameds i on of ROS have been |inked to tunor growth, invasiveness

and net as oS- 1N d, elevated |evels.aof ROS have been detgected.in al nost
2 cancel DT olyetHfimipBrceetisqelp iy vl o gr s HeaereT pEOPAY o ) <
parti cul agdsited. MPIntRAe the inteRRGRF tHeShinfurleRespoacdintindddBehs 4rb dBhbERAMEIH Y and
nmetastatic potential (Cenent and Pervaiz, 2001; Pervaiz and C enent,

2007) . | nerseplex mhxturss sallgst adinyvasts. ANPINta areesyingtteng of adtvral o gymdhétieg vi a

genetic a i - i.al e r.ession of 4 | al r d
Phe aot v ERbP A TR il EH B3l R Al et e dn RS NoBhial aRARET
an i ncr ease used oy Mpstindelhiesin id@mk réspbiise tb @n afnEdnahst ianet inhgranttyed

tunori genesis. ANGPTL4-stinul ated . 35 NADPH oxi dase activity, |eadi n? to
02- pr odutRTERPEeRISN(2) EncreAse HietiBtensity eithe upmuagtsepensk, (O1 prstesentislly shapfaje and
functi onal; esiti S NARR i Ji.nhi i I : ., 2009;
Ushi o- Fu%wgggél%%r a, dzi%lg%&ﬂﬁﬁleﬁ§¥&%§%ﬁ%&%ﬁ§g%ﬁg%§rgf a tlb?gx'pl ex |

i nhi bi t or prodectivoh eExzuplgest ddpgyantsavhiti maybs einployed sweilyde Frewudisomdniste

ti DP ' h th -product . of i tochondri al
Ser Tty adnnt MR T Al ohORmnBRaird P SShieis TS boen chown
to exert @i@@:iyhbr%y&l@ﬂ@{. 2SmbRex@érsfetdscu¥st Sidjuvantd abld kit use3H BRmudRafioet

al ., 2004), were conplenentarily. enpl oyed b NGPTL4 to confer resistance

t o anoi ki Brofogolsupgiver il InnmunaiogsMethods al, wole 2.0l hotkoutimeds Ashdgmic Xress,

pi votal rgl eni. u i e XQr i |4 hel.i t unor |ls'
behavi or. g)Alqn]gl(,e ?J’g&- L@gh%qgilggﬂﬁrgﬁgcﬁg ?ﬁdne -Oéi%g/g%nﬁgf nlts ianalla%!ae %Sua%lrn Yolurm

m cr oenvi sep(RPRxducteCale®d 1,43520)0 g CDBROMO@asdiet CadwlZIR43609); o2068) (Prddirt

nucl ear hgornone receptors PPAR, in particular PPARy and 8/ (3 isotypes, play
maj or r ol €8d§ H3LY-Ydgul ati on of inflanmation, and have been inplicated in

t unori gengyy. ( F;’?.nﬁ ; - :
Pani gr ahyﬁﬁé?@!ﬂ E%%@n%r@ pli yma%bféﬁgg??at%gg&p%g &oﬁgﬁsé’iltn%g%&
anal ysi s afhjygateddd alRhiSter prufeiBHis is meredimmumigeibsSmalbmaivcuies sudhl a&tdnogs,
bet ween the expression of, either PPARy or 8/13, . and their target. gene
ANGPTL4, 835 AHPOUILS) IPPH o g ASTRARICS lh ok %ﬁgﬁ@éﬁ%é than

pat hvays 955 @5l likel ¥R@RarhpPlel Hfall $FHent¥if ARRIDFTLORIR AL tHole ivith A MR Per-Re
expression of cANGPTL4 ih tunors. It is also conceivable that PPARS in

cancer - asfagment énltheiristrottues trmyploabe emmuonegedmpeveanvhancideinistetddan tiesggul at i on
of epitheli al thr%{_i %lg\g}lh | ndeed, .we showed t hat FP Rl 3/ 8-def(i1ci.ent

fi br obl asP'§>P5ROT HEPWARE Jn Opder (0 genefale an IRURT TG O@ﬁ?et??é‘?ﬂoéﬂ‘ 2&%s and
SCCs Vi a hcgsshl toligtatitheml 6 dkrdteth ol cbMPonat, Fusmkd 6 Chrrguftisal ., 2009) .
The activation of interleukin-1 signaling was reported to enhance the
growt h of tunors, whereas its repression by the interleukin-1 receptor
ant agoni st has an anti-tunor effect (Lewis et al., 2006). A dysregul ated
i nfl anmat ory response can pronote tunoriogenesis and nagli nancy by
stinmulating ROS production (Aggarwal and Gehlot., 2009). Although not

o . - . o o, " o



Suppression of ANGPTL4 Inpairs in Vivo Tumor Growt h. [0089] CQur findings
reveal ed an el evated expression | evel of ANGPTL4 in tunors. Next, we

i nvest i gaweaoi®eissol ogi cal rel evance to tunor grow h bPCRING20101000302r ence.
Four sets of siRNAs targeting different segnents of the ANGPTL4 sequence
were permanently introduced into the nepgstatic skin tunor |ine A 5RT3

(Miel I er ﬁiﬁmﬂﬁOBgeni%Oﬁ&))en aftidhell f®a Sathiet protintHeinhillgheistulk RRmEAMA iﬁ&hie‘aiae ncy

(desi gnat ed A-5RT3ANGTL4) was sel ected for subsequent studies.

non- t ar gekdptep. Slaptend hrgcdlse RMZAkRd tatarger protedfisdordse indimmans®Fays( dbe fagriet ed

ASRT3cTRL), . Vi N s.an i ontrol .. ANGPTL4 ni and prot.ein, |levels
were sucolo i Pobis Bl SRRl Be TR o ST NEbmE N A R R b EEPlRI

t he par endreditréeliulost mdnibdn. Wheheached asrhg26se0hey Mmaly b&ubHRTIIE pitlifidaiog uf e
11A). The_induction of interferon responses has been reported as a

chal | engethe @ntithaptep artiradigst Yheyrmay akeo pumsadiip sraate amuktivalspt eigea hat Bill Bge et
al ., 2003)e; r. t-ne = i i i

assoct at oGtk nret PR e R ERS, WR oo e ot e
key i nt erthet the aniesp o4l forgeantibobiys gRGRcarNer protitin bs oell @§ tdkhs lattadhied Aapthic|It or

| sgf 3y was. detected in the A-5RT3ANGp-rl4 when conpared with ejther .

wi [ d-type'S REAPPELRCEYanN 8 feeeh ATRRPIAET forinymPRIZatoR thatg Pl G OPRRIFINg ur
RNAI - expehi sy b&ffna ot m@ra@&%sm?ne. Rl HapteRtS Seibefle @njugattd EXPRRL €d, the
injecti.on of A-5RT3crp. cellsS into i mMmunodeficient mce induced |arge

pri mary timmunzqtionGOd assa,) the twe karritt protemiscshonld bees Idifférgittas possille.cThis

A- 5RT3AN m uced tunpr.,s showe 90% r.educt.iqn i n .tupor ow h. ( Fi.gures
oG I et T B PTG VB R it Bt Pt o e | 5
40% r educirtochrrisifibsdiee were inplanted with increasing nunber of tunor

cells (Fiqure 19B). To strengthen the above observation, we inplanted
B16F10 cel0041}uphWheratbe immynizingngamard fiprirpgrnkidin frygamnt segmens sighas fropn)

mce. WI M kN ai ] : r 6F10
el anoms 8 ey B HEER, P EBHA AR e ebutend Rt SRCHR AU FBb® 0P ¢
i mpl ant e&ﬂdwd@bﬁiimm%_bg&nlisirghé_iﬂaﬁmﬁlﬁyir@iﬁmniiddan thosle i npl an}(ed in W
m ce; at ys_post i ntation, the average, tunor volune in m ce was
-6-fold slr]@r*ﬂir Examplesofisup lwum&sf@w(nfpfgm%n%mbqutﬁaﬂ@@@itghe le
ANGPTL4- kg ; i i {}W {kl e
tunor gr ol\?[vt9 %&nggcgﬁlg@m@@m I g{r_églrl%ﬁ’ hé‘gggfﬁ}}}lréegl?%dﬁ@\ﬂ'%%% ggﬁ to coﬂlthéﬂcl){loh

Bl 6F10 ( Bi@ritosdiR) for exainple tetanmsweid.n KO nice (Figure 11D). Conversely, W

ice inpl it h .B16E10cTRL, and.intr. ly jnjected thrj ki
i h r oedMBaln kel igh RrRtroR e ruibn Ag USRS s e DAY showed
great er tigiiRindgesivl dhd thORir @MRIMASL of Wilie rvﬁhﬁﬁgﬁvﬁi[hbfebfd@&gégtfoﬁ&ﬁﬁé ifvgGg was

-3-fold larger than PBS-treated mice (Figures 11E and 19 i
B16F1 OANGfﬁfrgﬂ ahd gaagr foy haptens dhe Rhylagerde peparatine betweeppemupals pad mellegcswhen

Crant ng TeaP Ml GEHER. M Bl S ol Bl AR AR

i nt erfer esgairst the K1eH amtienindodatdidiBrdéchrting protetusipinidrh@hkiari dagpddsser vat i on
made with A- 3ANGPTI 4. this end, the nonocl] onal hunman
cANGDT_L4%PI4§f;reI€ILgH§ Pﬁaﬁa%mmpiﬁs@&wém e SPTINBRIPIIAY aHNSE AEd for our

i nmunot hey; ; ef : i rd, Qf: f : as
ot or i ne Ry EACT: ERihe ARG ORobl SRS SiRkin ke KOM mBN6: KRiAldINE o

i NMunos upEpERsiootainhg ANEeBrdupsi(sucthmlalptped®) vid gossklindamg wythaatbedimaided i n

vivo tunor .growth in i. odeficient mce, ared wi.th contr

{00t r oar AL vty BERIRRS srbusy rirgar STHBR EF alling gRom oithe epten.
i munof | p0ASE e NEBtROR!fSdchjiatibn SRS CAriePiaEDsh hiyBE fRin@RST es

i ndi cated significantly reduced cell "proliferation and enhanced cell

apopt osi sAnithedies ofbaberdtony Mannab BT Blentrw-and du d @de tedniiodd SpriggiHadbot 11-J) . A

"hor eased SR Lol SAmEIET Dor I SPEIE 75 iRt PR 280 ael on-of el I
prol i fer §0048] geT@sinwRiitzaAiofiphdts i ndyFicidleRted b onéakilied 1 theArtvoigiaiub @hidue

t hese observations clearly supported a tunor-pronoting role of cANGPTL4.
ANGPTL4- Depramentatiqn, Bgetocads foy popramiad inpunegens, iguswagtiopiof apinaly apghoi | ds.

00 IR RGOS RIS e a0 <

i nvestigated by tunor colony formation in soft agar and anoi kis assays;
which are well -established in vitro approaches to study and predict

sel f-renewal and netastatic potentials.of in vivo tunor cells (Sal non.,
1984). Underscoring our in vivo findings, the colony-form ng potential of
A- 5RT3ANGpri A was dramatically underm ned and fornmed significantly (-85%
fewer tunor col onies on soft agar when conpared with A-5RT3crizi., (Figure

A~ AN A =S A RSN\ o o o - o s s o . o .




[ 0091] Qur above findings indicated that ANGPTL4 endows tunor cells with
resi stance to anoi kis and therefore sustain their growh, but how ANGPTL4
medi at es Whi281146018ss renmi ns a central question in our POMSEReOANBING Of
ANGPTL4 in cancer biology. Previous studies have revealed that anoilcis is
an integrin-dependent process (Chiarugi,252008; Eble and Haier, 2006; Zhan
et al., 20849 ed! 0¥ YRinpyRabHEsioeatd oRINGHHHLHALSL NEX QR §) lbﬁ $5I190e in
tunmor cells through integrins-nedi atéd signaling. First, we exanined if
CANGPTL4 RmdugtCodadt29%60-h i ntegrin. Indeed, results obt ai ned from SPR and
ELI SA assays showed that ANGPTL4 specifi cal I y interacts with integrins 131
and 135; Mdnoplonalvhitibod®8 (Fi gure 12E-F), which were bl ocked by either
mAb11F6C4 or i.ntegrin-specific antibodies (Figures 12G H and 20D-G).
ANGPTL4 d§g047] entlie antibodids nedy{ altérnathelys bp hemstlonaleintibodieg Mdipcldhall 33 and
[35 (Figure 20H) .- An in 5|tu proximty Ilgatlon assa (PLA) detected

ANGPTL4- | ﬁ@ttl@th% g REsRAEChng hyPridomRmetbeds Such| a5 ghost deseribed By Kohlea and d
tumor b Oﬂlﬁls?e‘fn 79 'i@d?urg%6a4§3 ﬂnzz;'ﬁ bricoifal &85' atrH@ﬂsetlffﬁn%térnereJtﬂ&t' on al so

exists in vivo. her Tnvestigati on revea t’hat 1 ntegrin’activation by
ANGPTL4 baptopripte hosj;gmnelﬂ, i gypadallgdinenintred kiithemein{rrfii}ing ageﬁﬁmaestﬂaed cells

and tunors, whic re.reduced by.,> 70%in GPTi A (Fi s 12J and
200y . AT sbyve it Brrupis S ebddechare GuRvgsspaesgngpnttadi Gl

i munodet @ﬁekiﬁ?:ﬁll?ﬂmh%gg{e ﬂ%ﬂﬁﬁhﬁé aéé:n't gﬁlt@mlaﬁ{fély, t_Qe'[yxﬁ;BH%@%r@Q thay gggest t hat
ANGPTL4 secreted by epit ial tundr cells acts in-an autocrinhe manner to

hi j ack thenmnmeghmwFAK-regul ated pathway to confer anoikis resistance to

e nt i no 00481 aBaEARY, BihdkTRigiat iiog Saibritert BHES D we i it f e

speci es (H¥an rifin ab2de3ireld, d2@plkeE8IR of DfiplPRGTE deﬁ@@@msé&i:fneﬁ Huffaar t ant
second nessengers, functlonln in the relay of intracellular signals in

nor mal anBagEriEn seleWSs,are desdigd ahlep Igmphocytesare thentfsad weikinan ipraontlizsd cefl

2000) . ted 02-
| evel or.r e‘?@‘ eF]{/lEi% @g aé{r&’og?g ?519&5}'%8%%912%6?&%3%?@%? gm’éh%l?ve and
to avoid Hnmnkalsze(il%a]rhilmest arahsuallg’((lﬂﬁsfoﬁaed/mlamm Gt:ldmpmlpulaﬂfbmyel?ema/ealls et
al ., 1999 I.n this regard, we. asked et her ANGPTL4-integrin interact

can regul éﬁr@dﬂésbcbve%ﬂ%fh‘emwgmﬁ&u @Qﬁ?@rwsragwel@m n5S PG RIRIEYS

I esonanceTRPRAHdRsaRRYs a8k chifured i E\ﬁﬁa'bfhncdl\ﬂu"éqmedlum thﬂ}lg)referably contains

5- (di et hoxyphosphoryl) -5-iret hyl- 1- pyrrol i ne- Noxi d spi'n trapping,
we neasur ene er mongrsubstaneas thabimhduistbe grovgR or bwvyibial oﬁhﬁunﬁmal m#tm;ﬁdmeuhen

d with A- A-B t ANGPTL4 |
cosbal pi nhbteatpROIE: bkl S e m SRR AR subRdprbshontfol 0"
simlar expeféra® HGRRET 6r HERTYthecultisé medRiae fir theChybridoRiat §ipscallpaitill dddade t he

m tochondrl al respl rat oﬁé chain conplex | and nenbrane-bound NADPH oxi dase,
whi ch ar ehYRoFapthj n@r al}ame sy andghymling hHﬁéFnWﬁqinu ) celishssubsiaperspreveat thel .
2008). Tr Wi th rotenone, a mtochondrial respirat ory
chain cong’]% |nh |§%¥Cl%l‘%%§r§sl et al., 1997), did not alter their ’

cel lul ar um49u evmeférﬁdgmmrmﬁée@elblu@ga&tdmg: mhtaﬁlsesefﬁbieatlyz,csnmcﬁ-b(stiﬂas hightt | e
roleingneratln urther excluding mtochondria, as the
source of X AT o7 1t yﬂ&ewgefcae@.aaﬂbo%mawe%e Gl gt e serdiibis tha
change i NpfeBRnEARAES ﬁ@m‘éﬁmﬁfr" Mot RERE Smirorthifed TRl Hinedhldeh 3Rk ne
nmet abolic cycle (Figure 21A), as previously studied in db/db diabetic

r odent hebmsowiﬁtchsa(l ban‘gtaetedaﬂor ins@@O )from thecSatk natitute Q¢ll Dllsetvleltlowva@enter

(Ui o Furi Bichf CER i B Aot TR e llsriny M St H DR ) and
apocynin h@bmufaena%&-huﬁeameﬂemwﬁ@&mm%yaqas% meeé@i@acﬁﬁwqugdﬁet he
i nvol venent of the small GTPase Racl and NADPH oxi dase upon integrin

engagemenprogpetion of hmm@oylon@ll antippdiey Gkazhpr. i GQ%) Inmpunol; §33:30013i gnal

Jonesan ol “Lh b Ee)hf R RE ARG ko4 L BRRE LB b n 8000

i mrunobl ofor a@lapr¥sanse ofmaﬁﬁdlaxﬁwaftibwksIdﬁfeue@agzﬁﬁétmN@PEM and/6? the B&ISCr i zi , -
and A-5RT3ANGPTL4-induced tunor |ysates detected integrins 131 and 135;

al ong Wi tW%H@B@%NﬁPgtLé@fwoﬁm sgauences SE@IBNMG tRdel , in

A- 5RT3cTRL-i nduced tunor, but were significantly reduced in

A- 5RT31&NGFr i Ai nduced turmr (Figure 12K). To further validate the rel evance
of Racl in ANGPTL4- nediated 02- production, we next transiently
transfected A-5RT3critL, and A—5RT3ANQJ-rmV\,ith dom nant - negati ve Racl (Ti
7N) and constitutively active Racl (Gl2V), respectively. W neasured a
significantly dimnished 02- level in the former system and, conversely, an
obvi ous rescued IeveI of 02 productl on |n the Iatter one. The per cent age

Y - o o .. o ~rns a1



ANGPTL4- nedi ated OF Activates Src, PI31C Pl CBa and ERK Survival Pathways

[ 0094] Reports have shown that ROS produced via integrin engagenent

oxi di zes WOARIHIMIMAt es Src, which stinmulates the ERK an@CPKB2a010r000392r vi val
pat hways (G annoni et al., 2008; G annoni et al., 2009; Path et al., 2009;
VWerner and Werb, 2002). Both pathways regul ate the subcellular | ocalization
or stabil [605Qf Ri3r BRldésiddaRibeidbmaREm ﬁbﬁ'&en(iﬁe&éh@él@n@dlﬂaﬁb@lubc%%@@%' al

for executing anoikis (Bouillet and Strasser, 2002). Thus,” we asked whether
ANGPTL4- i hmelgng dilutiogpgeagdus aggb gromar b yotiansiaps mythodh Suiakle amiture azadiasfogthas i ng

h dul | havi or .. ' b L ySi
Pevoarad BBRIACENE b Binefl RyipEASY MigsdOeRas eI BRLRRMIBAYS o v .
phosphor yhtikeh. PXBanativt]f; ififelhybridoaia bafd\mal bé gidvwiiigadvd aMEesdA@ mammal.

A-S5RT3ANGprt 4 -cel | s. (Figures 14A and |l eft panel of 14B). Simlar inmunobl ot
anal ysi's 23 mbhe menp¢ieng aptikedies seeretyd|byfheisubiclanesmay briwdaeborpurifiads

whi ch att at. 4~ j ; - 1 I 10on,: : i.m ni shed
rc. preatandnERRYRE AL B ALRE i pRcBR Rl iR B R b Aefioh

acti vi ti eprocduges sich 48)for daepilé) prdieini 248 ephiardde 3y doyx U MRBI4OChramatodéaphppgehi n,
a pivotal upstream nedjator of PKBa, caused significantly (four-fold) nore
apopt osi sciGetrenbREssise giplysisypr affipity chyopyat Ki s chal | enge, reaching |evels

conpar abl th - i L i Ht inhlk Qi Ll on
o NeKe/ 20U | EEmhodonlbAMbRRS flt MGHE BadEhyreopohial DN mlH 2t

si gni f i caat thesthdascriradrin Lb8. Rapdye.ct, 816,981 | nunbers upon anoi |l ds chal | enge,

albeit to SsS extent , (-509% when conpare L th Pl 3K inhibitor

(R gur e THIP4T T Ehe E5neies o geinalalen StoBish W bads i PRomRiRe mab At am

survival paijodRY SreREIEKATFIAthe drt st R¥MPRI bRAmBHho AN s rédanmement in

tunor cells, the former being the predom nant path. [0095] The 14-3-3

adapt or pexnression;of impwpaglobulaclighl ohristand mndified hvavy arapi.vEie heavholpjm isby

sequest er| 0- i . the. m ondr i e 0si s

(She- ot afrifbaRlscisBRaRY Bt At ah R HBIoHsb s REBLGR AR QO TRARAE

of 14- 3- 3ARathativelp)] thx fdevanticybébink Bdid(16s §2¢ RitstifiSed/witle atdther dmifi@ aéid Yesidguced

by -70% in A-5RT3ANGPT1A-i nduced tunors (Figure 14D-F). The Na+/ H+

exchanger °12r¢ feleted sqias thprsytcraseilipkings | uences cel | proliferation by

mai nt ai ni a i i DdT, ; [ I.C Ty .

Shi banurrang)tsszl b}(‘?g gfetﬁd\}fs/as??%iﬁ%ﬁg %ng‘{ﬁlgggrh&g- 5 %IGN%EF@,&Q? tn Sgéngltg%%DQ?ls

(Fi gur e 1dDntibodids teprodupetfrepimentdEhereaf) pardicslally) Khibaragments carobe accomplished

ANGPTL4- nedi at ed t r. cell grawh. Upon oxidant challenge in tunor cells,
o

t he i nduct"¥n'% m%?lﬁﬁn&l‘&&l?sd@og’.nslﬂﬁlﬁ% (SOD) expression was nuted, allow ng

tunor cel] proliferation f Qberley, 2001; Pervaiz and Cenent, 2007). In
agreemnt%ﬂé&%@@%}%found t hat expression of the cytosolic
Zn/ CuSOD was significantly enhanced in A-5RT3ANGFHA-i nduced tunors (Figure
14D), whi K956 di Teeantipodishof theurention My futhrcempose hymamzedsantiodigs or

ANGPTL4- dgf i ci : - ' . TL4
Defi ci en}c@i , r%gfgto gg%u@ﬁéﬁdcéﬁgﬁoggﬁﬂ@ﬁ%%@%b@u@ﬂgé%@ogé%:s%asre f @mgﬁgi ki s
[ 009 te] t-?m%mgigguamim?gtgbgn thenserfrrgassistherobf @ﬁmﬁ‘?arfbnggﬁﬁgb& by
constitu , I gure, . - or I nmunaosu ression_w .

(Figure 15@) Or_r%lg?ﬂapg&eq-wn lnaég'é-saw@ﬁe&@&an&gmﬁsw fontzn TP . To
under scor ?eqh@t?ce'd@ﬂﬁé% g&ﬁ%ﬁfhuﬁ{\iﬁ?%dogloﬁohﬁn.f}ﬁﬂﬁ&ﬁ&éd%ﬁ%di@ incRId@ Atfrlah ON

mai nt enance of high 02-:H202 ratio, and hence tunmor survival, we exam ned
t he i npacimmfinggiehndins (radigient antibgdy ngtwhictidgsidues fromiamempiléthentaytdetcamoeng cel |

.

43 lines, in BN to A-5RT3 and A- MB-,23 Tr t wmth mAbl 1F6C4,
woi ch' b oreee Rt e REPIE R R e mp IR O a0k bR Sk ont
reducti on(d_%oxoanibb@%ﬁsh@h ad FBn0 ¥t bPFabBitMaGinBlthd dvshbd SRCHicity] SahRy dnd) , a
reduction in 02-:H202 ratio (70-90%for 6 gg/nL mAb11F6C4; "Figure 15B), a

3-8 fold taperidadeseme instanees: Fviftamsyodk residypoefdbe buman igmuneglebylmiagar e 16A)
and. 30- 6076 IRLLL FBEBbAding HERhufEh Felidubd IirSant 2 antiBddied ALY FRS cBprise

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 least one, and typically two, variable domains, in which all or substantially all of the CDR



weakened anoi ki s resi stance and further corroborating our previous
observations on A-5RT3 and MDA- MB-231. Hi gher percentage of apoptotic tunor
cel I s waswalso/@baér ved usi ng i nduci bl e RNAI agai nst ANGPTISG2010/0M3S2 MB- 231
(Figure 16C). These findings indicated that ANGPTL4-nedi ated 02- production
for anoi kis resistance may be a common fxature in tunor cells. Table 1.

Rel ative {&QlichscBABgRNA o0 BRECOEXRIERShA I nhinddHITRANPRI Wt siiugadiy MIBf s as
conpared with that of A-5RT3clRL-induced tunors, related to Figure 2 and 11

Tabl e 2 sgwmmfarmmf@, huxiganl imnieglabilin Comsenois ssquRnpe Thie Rimagizad e
ARSI W A
‘ r'egion (Fo), typically that of a human immunoglobulin.
. [0057] Methods for humanizing non-human antibodies are well known in the art.
- ,: Généfd_ily, a.hl.lmar.lized antibody has one or more amino acid residues introduced into it from
 a source which is non-human. These non-human amino acid residues are often referred to as
"import" residues, which are typically taken from an "import" variable domain.
Hﬁmanization can be essentially performed following the method of Winter and co-workers
[Jones et al., (1986) Nature, 321:522-525; Riechmann et al., (1988) Nature, 332:323-327,
Verhoeyen et al., (1988) Science 239:1534-1536], by substituting rodent CDRs or CDR

. sequences for the corresponding sequences of a human antibody. Accordingly, such
* "humanized" antibodies are chimeric antibodies (U.S. Pat. No. 4,816,567), wherein
- substantially less than an intact human variable domain has been substituted by the
corresponding seQuence from a non-human species. In practice, humanized antibodies are
typically human antibodies in which some CDR residues and possibly some FR residues are
substituted by residues from analogous sites in rodent antibodies.
[0058] Human antibodies can also be produced using various techniques known in the art,
including phage display libraries [Hoogenboom and Winter, J. (1991) Mol. Biol., 227:381;
Mafks et al., (1991) J. Mol. Biol., 222:581]. The techniques of Cole et al. and Boemer et al.
are also available for the preparation of human monoclonal antibodies (Cole ez al., (1985)
Monbclonal Antibodies and Caﬁcer Therapy, Alan R. Liss, p. 77 and Boemer et al., (199i) AN
- Immimpl., 147(1):86-95]. Similarly, human antibodies can be made by introducing of human
immunoglobulin 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 closely resembles that seen in humans in all respects,
including gene rearrangement, assembly, and antibody fepertoire. This approach is described,
for example, in U.S. Pat. Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 5,633,425;
5,661,016, and in the following scientific publications: Marks et al., (1992) Bio/Technology
10, 779-783; Lonberg et al., (1994) Nature 368 856-859; Morrison, (1994) Nature 368, 8§12-
- 13; Fishwild et al., (1996) Nature Biotechnology 14, 845-51; Neuberger, (1996) Nature
| Biotechnology 14, 826; Lonberg and Huszar, (1995) Intern. Rev. Immunol. 13 65-93.

Bispecific Antibodies



WD 2011/ 046515PCT/ SG2010/ 000392 44 ANGPTL4 set 2
TCGAGGCAGCACCTGCGAATTCAGCATCTGCA TTCAAGAGATGCAGATGCTGAATTCGCAGGT G
CTGCTTTTWOCEOGRSS1ACCT TACGCGT AAAAAGCAGCACCTGCGAATT PCT/SG2010/000392
CAGCATCTGCATCTCTTGAATGCAGATGCTGA ATTCGCAGGTGCTGCE Noxl|
AAAGGGCCACAGATGECTCCCTTGCCTCCAT  AAAAAT GERGGCAAGGGAGCCATCTGIGECC Nox 2

W’E@TT@E@M%@%&%TJH rdferaBi MG Sl ddiZel, MBS Gies
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 ANGPTL4 comprising
' portlons of the ¢ terminal of the ﬁbnnogen-hke fragment of ANGPTLA4, the other one is for
- i another compound having ANGPTL4. .
. [0060]: Methods for making blspemﬁc antibodies are known in the art. Traditionally, the
 recombinant production of bispecific antibodies is based on the co-expression of two
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different
specificities [Milstein and Cuello, (1983) Nature, 305:537-539].

Heteroconjugate Antibodies -

[0061] Heteroconjugate antibodies are also within the scope of the present invention.

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such

- antideies have, for example, beén proposed to target immune system cells to unwanted cells
[U.S:. Pat. No. 4,676,980], and fdr freatment of HIV infection [WO 91/00360; WO
92/200373; EP 03089]. Itis conterhplated that the antibodies may be prepared in vitro using
known methods in synthetic protein chemistry, inch;ding those involving crosslinking agents.
For example, immunotoxins may be constructed using a disulfide exchange reaction or by
forming a thioether bond. Examples of suitable reagents for this purpose include
iminothiolate and methyl-4-mercaptobutyrimidate and those disclosed, for example, in U.S.

Pat. No. 4,676,980.
- Immunoconjugates
- [0062]° The invention also pefta’ins to immunoconjugates comprising an antibody
» copjugated to a cytotoxic agent such as a chemotherapeutic agent, toxin (e.g.,an
enzymatically active toxin against hemagglutinin), or a radioactive isotope (i.c., a
radioconjugate).
[0063] 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-azidobenzoyl)hexanediamine), bis-
diazonium derivatives (such as bis—(p-diazoniumbenzoyl)-ethylenediaminé), diisocyanates
(such as tolyene 2,6-diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro-

2,4-dinitrobenzene).



AAAGCTGTGAGATGACTTCAGATGGAGECTG AAAACAGCCTCCATCTGAAGTCATCTCACAG Cont r ol
si RNA AAAGCTGTCTTCAAGCTTGATATCGAAGACTA AAAATAGTCTTCGATATCAAGCTTGAAGACAG
* ANGPTI A vget2oiy/ab$BIA used for | entivirus-nedi ated RNA i prescei®moest SEQ | D

NO. 4 & 5).

# ANGPTL4 set 2 shRNA was cloned into pSingle-tTS shRNA vect or

(G ontech) and used for doxycycline-indyegi bl e knockdown in MDA- MB-231 cells
(SEQ ID NO. 6 &f?) VO 2011/ 046515PCT/ SG2010/ 000392 45 Tabl e 3 Sequences

of Quant i M

ard aoyse plithepntihedies githeinyention

[0064] The present inv_eﬁtion also provides a method of treating a patient to at least affect
: a prolif_erative disorder, which comprises the step of: contacting a cell with an antagonist
su'chz as:;(a) an ahtibody specific to :angiopoietin like 4 protein (ANGPTL4) or (b) an antibody
B sﬁeciﬁé to the C terminal region of angiopoietin like 4 protein (ANGPTLA). Preferably, the
aﬁtagoﬁist interferes with cell proliferation by means that ﬁeutrélize angiopoietin like 4
protein (ANGPTL4) expression.
[0065] An alternative form of the present invention resides in the use of an antibody
specific angiopoietin like 4 protein (ANGPTL4) or an antibody specific to the C terminal
region of angiopoietin like 4 protein (ANGPTL4) for the treatment of cancer, preferably the
use at least affects cell proliferation. ‘
, [0066] Cancer may include, all types of known tumors that exhibit over expression of
- ang10p01et1n like 4 protein (ANGPTL4) Cell prohferatlng or tumor refers to cells that are

: growing uncontrollably. _
[0067] "Treatment" and “treat” and synonyms thereof refer to therapeutic treatment
wherein the object is to prevent or slow down (lésseh) a tumor. Treatment may include
prophylactic passive immunization or immunotherapy treatment of a patent. Those in need of
such treatment include those with a proliferative disorder.
[0068] As used herein a “therapeutically effective amount” of a compound will be an
amount of active agent that is' capable of preventing or at least slowing down (lessening) cell
' pfoliferation or tumerogenesis. Dosages and administration of an antagonist of the invention
. ina phérmaceutical compositioﬁ may be determined by one of ordinary skill in the art of
clinical pharmacology or pharmacokinetics. See, for example, Mordenti and Rescigno,

(1992) Pharmaceutical Research, 9:17-25; Morenti et al., (1991) Pharmaceutical Research,

8:1351-1359; and Mordenti and Chappell, "The use of intefspecies scaling in toxicokinetics"
in Toxicokinetics and New Drug Development, Yacobi et al. (eds) (Pergamon Press: NY,
1989), pp. 42-96. An effective amount of the antagonist to be employed therapeutically, for
example an antibody, will depend, for example, upon the 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 pg/kg/day to 10



Accession O ficial Synbol Sense Priners (5 -> 3') Antisense Prinmers (5 ->
3') NM 004324 Bax GGGTGGTTGGGTGAGACTC AGACACGTAAGGAAAACGCATTA NM 014417
Bbc3 GACGTOAMIEI66IAGTACGAG AGGAGTCCCATGATGAGATTGT PCT/SG2010/000392

30
mg/kg/day. Doses may include an antibody amount any where in the range of 0.1 to 20

mg/kg of bodyweight or r'nore'preferably 1, 5, 10 mg/kg of bodyweight.

- Compositions of the Invention = .

[0069] Antibodies produced écéording to the invention, can be administered for the
treaﬁnent of cell prloferation, tumdregenisis, metastesis, or cancer in the form of
' pharmaceutical compositions. |
[0070] Thus, the present invention also relates to compositions including pharmaceutical
compositions comprising a therapeutically effective amount of (a) an antibody specific to
angiopoietin like 4 proteih (ANGPTLA4) and, or (b) an antibody specific to the C terminal
region of angiopoietin like 4 protein (ANGPTL4). As used herein a compound will be
- therapeutically effective if it is able to affect cell proliferation.
| [0:071"]‘_ Pharmaceutical formsfof the invention suitable fbr injectable use include sterile
. a(jueo'uisi solutions such as sterile pﬁosbhate-buffered salin:ei (where water soluble) or |
dispersions'and sterile powders for the extemporaneous preparation of sterile injectable
solutions and or one or more carrier. Alternatively, injé&:table solutions may be delivered
encapsulated in liposomes to assist their transport ac;ross cell membrane. Alternatively or in
addition such preparations may contain constituents of self-assembling pore structures to
facilitate transport across the cellular membrane. It must be stable under the conditions of
manufacture and storage and must be preserved against the contaminating/destructive action
of microorganisms such as, for example, bacteria and fungi.
n [6072] The carrier can be a sol\}ent or dispersion medium containing, for example, water,
: ethanoi; polyol (for example, gljcerol, propylene glycol and liquid polyethylene glycol, and
: the liké), suitable mixtures thereoﬂ and vegetable oils. The proper fluidity can be maintained,
for example, by the use of a coating such as, for example, lecithin, by the maintenance of the
required particle size in the case of dispersion and by the uée; of surfactants. Preventing the
action of microorganisms in the compositions of the invention is achieved by adding
antibacterial and/or antifungal agents, for example, parabens, chlorobutanol, phenol, sorbic
acid, thimerosal and the like. In many cases, it will be preferable to include isotonic agents,
for example, 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.
[0073] Sterile injectable solutions are prepared by incorporating the active éompounds in

the required amount in the appropriate solvent with several of the other ingredients -
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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 other ingredients from those
: énurflefﬁted above. In the case of sferile powders for the preparation of sterile injectable
f S(jlufioﬁs, the pfeferred methodsfof preparation are vacuum drying and f_reeze-drying, to yield
a powdér of the active ingredient plus any additional desiréd ingredienf from previously
- sterile-filtered solution thereof.
[0074] The active ingredient may be held within a matrix which controls the release of the
active agent. 'Preferably, the matrix comprises a substance selected from the group consisting
of lipid, polyvinyl alcohol, polyvinyl acetate, polycaprolact(;ne, poly(glycolic)acid,
poly(lactic)acid, polycaprolactone, polylactic acid, polyanhydrides, polylactide-co-
. glycolides, polyamino acids, polyethylene oxide, acrylic terrhinated polyethylene oxide,
5 polyamides, polyethylenes, polyacrylonitriles, polyphosphazenes, poly(ortho esters), sucrose
' acetat'e-jisobutyrate (SAIB), and combinations thereof and other polymers such as those
disclosed in U.S. 'Patent Nos. 6,667,371; 6,613,355; 6,596,296; 6;413,536; 5,968,543;
4,079,038; 4,093,709; 4,131,648; 4,138,344; 4,180,646; 4,304,767; 4,946,931, each of which
is expressly incorporated by reference herein in its éntirety. Preferably, the matrix sustainedly
releases the antibody.
[0075] Pharmaceutically acceptable carriers and/or diluents may also include any and all
solvents, dispersion media, coatings, antibacterials and/or antifungals, isotonic and
absorption delaying 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.

Preferred embodiments

The angiopoietin-like 4 sustains an elevated pro-survival intracellular O, :H,O; ratio

and confers anoikis resistance to tumor.

[0076] Tumor regression in malignant cancers remain a most significant anticancer
strategy. Here we showed that eievated ANGPTLA4 expression is widespread in tumors, and ‘
its suppression impairs tumor grbwth associated with enhanced apoptotis. ANGPTLA
interacts with integrins to modulate intracellular ROS generation that confers anoikis
resistance and sustains tumor growth, underscoring ANGPTL4 as a novel player in redox

cancer biology, a tumor biomarker, and thus a potential therapeutic target.
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[0077] Ourresults demonstrate that tumor-3d2erived ANGPTLA4 confers anoikis resistance
- to tumors via autocrine adhesion mimicry. We show that elevated expression of ANGPTL4 is
: Widesp‘tead in tumors. Our ﬁndihgs, that ANGPTL4 hijacks integrin-mediated signaling to
) rhaiﬁtain an elevated, oncogenjcz(jz':Hzoz ratio to confer anoikis resistance to tumor cells,

: 1dent1fy ANGPTLA4 as a novel fabtbr in redox cancer biology and suggest anticancer
strategies focused on redox;based apoptosis induction in tumors. Treatment of cancer cells
with ANGPTLA4-targeted RNAi or monoclonal antibodies imparts a significant decrease in in
vivo tumor growth and induces apoptosis in 10 different cancer cell lines upon anoikis
challenge. These findings should appeal to a broad audience of clinicians, cancer biologists,

molecular biologists and drug designers.

~ Highlights

: 0 | A: Elevated expression éf ANGPTLA is a common feature of many human tumor
toypesz ~ ANGPTLA4 binds integrin to stimulate the NADPH oxidase-dependent production
<.>f o A.NGP.TL4 sustains a high O, :H,0, ratio to -activate pro-survival pathways.
L] Suppression of ANGPTL4 impairs tumor, growth and enhances anoikis/apoptosis.

[0078] Analysis of human tumor cell lines (Figufe 1a), squamous cell carcinoma biopsies
(SCC) and tumor tissue arrays (Figure 3) revealed a widespread elevated ANGPTL4 mRNA
and protein in epithelial tumors, regardless of anatomical site. ANGPTL4 expression

| increases as tumors progress from begnign to invessive/metastatic state. To assess the role of

o ANGPT L4 in tumorigenesis, we suppressed it by RNAI in a highly metastatic skin tumor

: cell,:A;SRT3 (Figure 3b, Figure.4a), generating the A-SRT3 ancprL4 line. Injeé_tion of A-
5RT3ancer14 line into immunodeficient mice yielded ~90% tumor regression, associated
with increased apoptosis and reduced cell proliferation, compared to control A-5SRT3crrL.
(Figure 1c, 1d, 4b, 4c). QPCR-focused array of A-5RT3 ancprLs tumor displayed increased
expression of many pro-apoptotic genes, whilst cell proliferation genes were reduced (Figure

| . 4d). Notably, immunosuppression of ANGPTL4 with a monoclonal antibody, mAb1 1F6C4; _
significantly attenuated in vivo tumor growth (Figure le, 4e, 4f). A-SRT3 ancpr14 formed 4-
fold lower tumor colonies on soft agar (Figure 1f) and were more suceptable to anoikis
resistance, with 40% more apoptosis within 2 h (Figure 1g). _

- [0079] We hypothesized that ANGPTL4 modulates oxidative stress of tumor via integrin-
mediated signaling. ANGPTLA interacted with integrins 81 and 35 but not with 33 (Figure
2a, 5a, 5b), which were blocked by either mAb11F6C4 or integrin-specific antibodies (Figure
5 ¢) In situ proximity ligation assay detected ANGPTLA4-integrin complexes in vivo (Figure
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2b,5d, 5e¢). Integrin activation triggered focal adhesion kinase (FAK) in A-5RT3c1ry cells

- and tumors, which were reduced by ~70% in A-5RT3 sncerLa (Figure 2c¢, 2d). The expression
of phoéphorylated ERK1 A(Figuré 2e) and the number of 14-3-3/Bad complexes (Figure 2c,

- 2d, Si) %:were reduced by ~85%, With 80% reduction of the 14-3-38/0 proteins in the A-

a 5RT3A§GPTL4 induced tumors (Figlire 2¢). The 14-3-3 adapior protein sequesters 'p-ro-
aboptbtic Bad from mitochondria to prevent apaptosis (11). Further analysis showed
diminished oxidized/activated Src (8), Na+/H_ exchanger 1 (12), and increased catalase in A-

: 5RT3ancprLa (Figure 2f, 2g), suggesting that ANGPTL4 modulates ROS generation for
tumor survival. |
[0080] To underscore the prevalence of ANGPTL4 in ROS generation in tumors, we
examiried the impact of reduced ANGPTL4 against anoikis in 12 tumor cell lines. The

- suppression of ANGPTLA4, either by constitutive (Figure 1g), inducible (Figure 6a 6b) RNAi

| or irrimimosuppression with mAb11F6C4 (Figure 6¢) resulted in 30%-60% more apoptosis

" within 2 hours. High intracellulai ROS were reduced dosé-dependantly by ANGPTLA
suppression (Figlire 2h, Figure 7). Importanly, caspases 2, 3, 8,'and 9 activities were
increased by 3-8-fold (Figure 2i; Figure 8), indicating reduced anoikis resistance.

[0081] Altogether, ANGPTLA4 is a candidate biomarker for human tumors, predominantly
produced by epithelial tumor cells and a novel player in redox cancer biology. ANGPTL4
interacts with integrins to modulate ROS production, confers anoikis resistance to promote
turrierogenesis, and is thus a potential therapeutic target.

[0082] It is known that in respdnSe to microenvironmental stress, such as hypoxia and
inflammation, tumor cells exploit various signaling molecules to promote their growth,
invasiveness and metastasis. The loss of dependence on integrin-mediated ECM contact for
growth (or anoikis resistance) is an essential feature of tumor cells, yet how it is acquired is a

 central problem in cancer biology. Our study demonstrates a novel role for tumor-secreted
ANGPTLA, which confers anoikis resistance to tumors via an autocrine adhesion mimicry
that stimulates a redox-based pro-survival pathway (Figure 17). Tumor-secreted ANGPTL4
interacts with integrins in an autocrine fashion to stimulate the NADPH oxidase-dependent

. generation of Oy, promoting a high O, :H,0; ratio, and consequently activating downstream:
PI3K/PKBa and ERK activities. Our ﬁndings identify ANGPTLA4 as an important novel

redox player in cancer biology and suggest that anticancer therapeutics focused on redox-
based apoptosis induction in tumors represent an exciting and viable strategy.

[0083] The full-length ANGPTLA4 is proteolytically cleaved, giving rise to the N-terminal
coiled-coil domain (nANGPTL4) and the C-terminal fibrinogen-like domain (CANGPTLA4).
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 Depending on the tissue examined, differential expression of the various domains of

ANGPTLA was observed (Kersten et al., 2000). These observations raise the intriguing

| p{)ssibiiity ‘that the different dorhains of ANGPTLA4 have distinct biological functions. '

| Furtheﬁnore, how cANGPTL4 friggers intracellular signaling to propagate its effect remains
an unédlved question, hampering our understanding of the role of ANGPTLA4.
[0084] We showed that only cANGPTL4 was detected and elevated in many human
tumor cells, predominantly secreted by the proliferative tumor epithelial cells. CANGPTL4
specifically binds to integrins 81 and 85 on tumor cells and activates the FAK and Racl,
which further stimulates NADPH oxidase-mediated O, production by an autocrine pathway.
However, it is conceivable that in tissues/organs expressing high level of cANGPTL4 in

- proxifn_ity to the tumor site may trasmit a paracrine signal. Although integrins alone are not

oncogenic, integrin-mediated signalings are often required to enable tumor survival and

influence tumor growth (Desgrosellier and Cheresh, 2010). Our findings show that

ANGPTL4-mediated integrin engagement activates ROS production, which leads to a pro-
survival signal aﬁd sustained anchorage-related signals.even in the absence of ECM and cell
contact. The pro-oxidant intracellular eﬁvironment leads to redox-mediated activation of the
Src machinery, and therefore stimulates downstream PI3K/PKBa and ERK pro-survival
pathways, which furthef_triggers the 14-3-3 adaptor protein fo sequester the pro-apoptotic
Bad frdm mitochondria, which confers resistance to anoikis and favors tumor survival and
gr_thh. More importantly, our ﬁndings indicating that CANGPTL4 can modulate integrin-

| mediated signaling, are a pivotal step toward a better mechanistic understanding of the role
of ANGPTLA. ‘
[0085] A cell's fate is determined by the cellular redox state, through a complicated
regulation mechanism, delicately maintained by intracellular ROS generators and antioxidant
enzyme systems. Low or transient levels of intracellular ROS stimulate cellular signals
essential for normal cellular functions. The dysregulation of intracellular ROS.levels,
resulting in excessive level or persistent elevation of ROS have been linked to tumor growth,
invasiveness and metastasis. Indeed, elevated levels of ROS have been detected in almost all

cancers (Liou and Storz, 2010). An elevated O, or O, :H,O; ratio is particularly important for

~ cancer cells to sustain their tumori’genicify and metastatic potential (Clement and Pervaiz,

2001; Pervaiz and Clement, 2007). Indeed, the disruption of ANGPTLA-mediated redox

signaling via genetic and antibody-mediated suppression of ANGPTL4 essentially reduced
the activities of FAK, Racl and O, production. These changes resulted in an increase in

tumor cells' sensitivity to anoikis and impaired tumorigenesis. ANGPTL4-stimulated
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NADPH oxidase activity, leading to O;" production, can be inhibited by DPI and apocynin,
- two structurally and func'tionailyﬁ distinct NADPH oxidase inhibitors (MacFarlane et al.,
- 2009; Ushio-Fukai and Nakamura, 2008), but not by the mitochondrial complex I inhibitor

‘ rotenone, suggesting that O, waS “purposely” produced by enzymatic NADPH oxidase,

-~ rather than as a by-product of mitochondrial activity. Two survival pathways - the PKBa and

. ERK,‘which have been shown to exert anoikis-suppressing effects (Westhoff and Fulda,
2009: Zhan et al., 2004), were complementarily employed by ANGPTL4 to confer resistance

to anoikis in tumor cells.
[0086] The tumor microenvironment plays a pivotal role in modulating gene expression
and epithelial tumor cells' behavior. The tumor-promoting role of inflammation in the tumor

-~ microenvironment are well- recogmzed (Aggarwal and Gehlot, 2009). The nuclear hormone
o receptors PPAR, in particular PPARy and o/ 1sotypes play major roles in the regulatlon of

inflammation, and have been 1mp11cated in tumorigenesis (Peters and Gonzalez, 2009;
Wagner and Wagner, 2010; Panigrahy et al., 2005; Murphy and Holder, 2000). Although, in

our analysis of paired PNSs and SSCs, we did not observe any correlation between the
expression of either PPARY or 6/B, and their target gene ANGPTLA4, we cannot exclude their
involvement and/or other oncogenic pathways or cell types in the tumor microenvironment
that enhanced the expression of cANGPTL4 in tumors. It is also conceivable that PPARs in

» cancerfassociated fibroblasts play a more dominant role in the regulation of epithelial tumor

. growth. Indeed, we shoWed that PPARB/S-deﬁcient fibroblasts can increase the proliferation

of norrnal epitheliai cells and SCCs via regulating interleukin-1 signaling pathway (Chong et

- al., 2009). The activation of interleukin-1 signaling was reported to enhance the growth of
tumors, whereas its repression by the interleukin-1 receptor antagonist has an anti-tumor

effect (Lewis et al., 2006). A dysregulated inflammatory response can promote

tumoriogenesis and maglinancy by stimulating ROS production (Aggarwal and Gehlot,
2009). Although not examined in this study, we cannot rule out the possibility that other
producers of O, such as cytosolic S-lipooxygenase, which also requires Racl activation to
ﬁrnction, may act in conjunction with ANGPTL4-stimulated NADPH 0xidase activity to

 maintain an elevated intracellular 0% ievel for tumor growth (Chiarugi and Fiaschi, 2007). |
[0087] In summary, we provided evidence that tumor cells employ ANGPTL4 to hijack
integrin-mediated signaling that modulates intracellular O, levels to confer anoikis resistance
to tumor cells and to enhance tumorigenesis. Our findings identify ANGPTL4 as a novel
tumor biomarker and redox factor in cancer biology, making ANGPTLA4 a potential |

therapeutic target in cancer treatment.
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f Elevated Expressmn of AN GPTL4 in Various Tumor Types.
' [0088] To examine the expression profile of ANGPTL4 in known human tumors, we first

| screenc_d its expression péttern on two commercially available human tumor tissue arrays,
which cover most of the common benign, malignant and metastatic tumors originating from
various anatomic sites. By immunofluorescence with an anti-cANGPTL4 antibody, we
observed a widespread elevated expression of ANGPTLA4 in all epithelial tumor samples
compared with the corresponding normal tissues, regardless of anatomical site of origin
(Figures 10A and 18A-B). The level of immunofluorescence signal, however, varied among

x differer_it types of tumor. Notably, the expression of AN GPTL4 increases as tumors progress
frbm a benign state to an invasiVe/metastatic state (Figure 18C) Next, we determined the

' expressmn of ANGPTLA on thrée human skin tumorigenic lines (HSC, II-4 and A-5RT3), 10
human squamous cell carcinoma biopsies (SCCs) and 13 basal cell carcinoma b10ps1es
(BCCs) by quantitative real-time PCR (qPCR) and immunoblot analyses. Consistent with our
prior results, we observed significant upregulation of ANGPTL4 mRNA and protein levels in
these epithelial tumor cells when compared with thev no.;n-tumorigenic human skin line
HaCaT or cognate peri-tumor normal samples (PNSjs), respectively (Figures 10B-D). No
differeﬁce was observed between normal skin biopsies (NS) and PNS (Figures 10C-D).
Interestingly, the three SCCs expressing the highest mRNA level of ANGPTLA corresponded
w?ith‘an invasive prognosis (Figtire 10C), underscoring our finding in tumor tissue arrays. In

' addition, polyclonal anﬁbodies against either the N- or C-termini of ANGPTL4 detected only
the cANGPTL4 in these tumor lines and SSCs (Figures 10B-D and 18D-E). The expression

- of ANGPTLA is upregulated by hypoxia (Belanger et al., 2002) and by peroxisome-

proliferator activated receptors (PPARs) (Kersten et al., 2000). To understand the reason for

the increased expression of ANGPTL4 in tumor cells, we examined the expression of
hypoxia-inducible factor 1 alpha (HIF1¢) and PPARs in the SCC samples. We found a
concomitant upregulation of HIF1« along with ANGPTL4 in SSCs when compared with
PNSs and with a Pearson correlation coefficient of 0.88 (Figures 10E and 18F). Although no
clear correlation was observed between the expression of ANGPTL4 and the three PPAR -

~ isotypes (Figures 18G-I), we cannot exclude an involvement of PPARs and/or other
oncogenic pathways that enhanced the expression of CANGPTL4 in tumors. These results
suggested that, at least for SCC, the elevated expfession of ANGPTLA reflected the tumor's
hypoxic microenvironment. Being a secreted protein highly detected in tumor cells,

ANGPTLA4 may perform an important paracrine or autocrine function in tumors. Therefore,
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- we sought to determme the source of ANGPTLA4 in tumors. We isolated epithelial tumor and

; stromal tissues, Wthh consist mamly of fibroblasts, from SCCs and PNSs, using laser
| capture microdissection (LCM). gPCR and immunoblot analyses were performed on these
samples. Our results revealed that epithelial tumor cells, rather than tumor stroma, were the
majop contributor of ANGPTL4 in SCCs (Figure 10F), and only a low, baseline level of
ANGPTLA4 expression was found in normal PNS stroma and epithelia, suggesting that

ANGPTL4 may have an autocrine role in tumors.

Suppression of ANGPTL4 Impairs in Vivo Tumor Growth. _
. [0089] Our findings revealed an elevated expression level of ANGPTL4 in tumors. Next,

ﬁ we investigated its biological relevance to tumor growth by RNA interference. Four sets of
' 51RNAs targeting different segments of the ANGPTL4 sequence were permanently
introduced into the metastatic skin tumor line A-5RT3 ( Mueller et al., 2001), and the sub- line

with highest knockdown efficiency (designated A-SRT3 ancprLs) Was selected for subsequent
studies. A non-targeting scrambled siRNA was also integ;ated into A-5RT3 (designated A-
5RT3c¢rrL), serving as a negative control. ANGPTL4 mRNA and protein levels were
successfully suppressed by > 85% in A-5RT3 angpris When compared with the parental
control A-5RT3 or the scrambled control A-SRT3¢ctre (Figure 11A). The induction of

interferon responses has been reported as a challenge to the specificity of some RNA

interference approaches ( Bridge:et al., 2003). To test whether the RN Ai-mediated silencing

_‘ of ANGPTLA4 was associated with interferon responses, we measured the expressmn of some
key interferon response genes by qPCR. No induction of Oasl, Oas2, Mx1 or Isgf3y was
detected in the A-SRT3 angpTL4 When compared with either wild-type, untreated A-SRT3or
A-5RT3crry (Figure 19A), verifying that our RNAi experimént did not produce an off-target
effect. As expected, the injection of A-5RT3¢ctrL cells into immunodeficient mice induced
large primary tumors (~1000 mm3) in all five mice at week eight, however A-5RT3 ANGPTLA-
induced tumors showed a 90% reduction in tumor growth (Figures 11B-C). A-5RT3 anGpTL4-
indﬁced tumor growth was similarly reduced, albeit a 40% reduction, when mice were '
implanted with increasing number of tumor cells (Figure 19B). To strengthen the above
observation, we implanted B16F10 cells subcutaneously into ANGPTL4-knockout (KO) and
control (WT) mice. WT and KO mice were maintained in a C57BL/6J background and
B16F10 melanoma was derived from the same background. Notably, B16F10 tumor cells
implanted in KO mice grew significantly slower than those implanted in WT mice; at 15
days post implantation, the average tumor volume in KO mice was ~6-fold smaller than that

in WT mice (Figure 11D). The injection of ANGPTL4-knockdown (B16F10anGeT14) cells
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1nto KO mice induced little tumor growth and showed similar growth profile in WT mice to

j control B16F10 (B16F IOCTRL) 1nduced tumors in KO mice (Figure 11D). Conversely, WT

" mice 1mp1anted with B16F10ctgL and intravenously injected thrice weekly with recombinant
N-terminal histidine-tagged recombinant CANGPTL4 showed greater tumor growth, the
aVerage tumor volume in cCANGPTL4-treated mice was ~3-fold larger than PBS-treated mice

' (Figures 11E and 19C-D). B16F10ancgprL4-induced tumor growth was diminished in PB‘S-
treated mice when compared to cCANGPTLA4-treated mice (Figure 11E). Next, we reasoned
that treating mice injected with A-SRT3¢trL cells with an antibody that interferes with the |

3 | action of ANGPTL4 will recapitulate the observation made with A-5RT3 angprL4- Té this
. end, the monoclonal human cAN GPTL4-directed antibody mAb11F6C4 was identified and

pfoduﬁed for our immunotherapy éxperiment based on its superior ko, kosr and Kp values, as -
determined by surface plasmon resonance (SPR) (Figure 11F). Notably, immunosuppression
of ANGPTL4 with mAb11F6C4 significantly attenuated in vivo tumor growth in
immunodeficient mice, compared with control IgG-treated mice (n = 6 each group) (Figures
11G-H). Immunoblot and immunofluorescence analysis of A-SRT3 angpris-induced tumor
biopsies indicated significantly reduced cell proliferation and enhanced cell apoptosis when
compared with A-5RT3¢rri-induced tumors (Figurés 111-J). A gPCR-focused array of A-

| 5RT3 ANGpTu-induced tumor bidpsies further suggested increased expression of many pro-

: apoptotic genes, whereas expresSibn of cell proliferation genes were diminished (Figure 11K;
Table 1). Altogether, these observations clearly supported a tumor-promoting role of
cANGPTLA. | |

ANGPTLA4-Deficient Tumor Cells Showed Increase Susceptibility to Anoikis.
[0090] Anchorage-independent growth or anoikis resistance of tumor cells, a hallmark of

tumor malignancy (Hanahan and Weinberg, 2000), can be investigated by tumor colony

formation in soft agar and anoikis assays, which are well-established in vitro approaches to
study and predict self-renewal and metastatic potentials of in vivo tumor cells (Salmon,

- 1984). Underscoring our in vivo findings, the colony-forming potential of A-5RT3ANGPTIA

- was dramatically undermined aﬁd formed significantly (~85%) fewer tumor colonies on soft
agar when compared with A-SRT3crrr (Figure 12A). Furthermore, A-5RT3 angpris Was also
more susceptible to anoikis, having 30% more apoptotic A-SRT3 ancpr14 cells, as well as
significantly enhanced activities from caspases 2, 3, 8 and 9 when compared with A-
SRT3crreafter 2 h of anoikis (Figure 12B-C). The addition of exogenous recombinant
cANGPTL4 reduced the apoptotic index of A-SRT3angpT14 In @ dose-dependent manner
(Figure 12D). Similarly, ANGPTLA4 deficiency in human keratinocytes rendered these cells
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‘ ~50% fnore suscef)tible to anoikis’ When comp?;ied to control keratinocytes, suggesting that
. low amount of ANGPTL4 was also necessary to confer anoikis resistance in normal
| epithelial cells (Figure 20A). No difference in apoptotic index was observed with adhered A-
5RT3 and keratinocytes (Figure 20A-B).

ANGPTLA Interacts with Integrins Bl. and BS.
[0091] Our above findings indicated that ANGPTL4 endows tumor cells with resistance

to anoikis and therefore sustain their growth, but how ANGPTL4 mediates this process
remains a central question in our understanding of ANGPTL4 in cancer biology. Previous

- st'udie‘sihave revealed that anoikis is an integrin-dependent process (Chiarugi, 2008:; Eble and
H‘aier,. 2006; Zhan et al., 2004), thﬁs We hypothesize that ANGPTL4 also exerts its role in

. tumof cells through integl'ins-mediated signaling. First, we.examined if AANGPTL4 can

interact with integrin. Indeed, results obtained from SPR and ELISA assays showed that
ANGPTLA4 speciﬁcally interacts with integrins $1 and BS, but not with B3 (Figure 12E-F),
which Were blocked by either mAb11F6C4 or integrin-specific antibodies (Figures 12G-H
and 20D-G). ANGPTLA4 deficiency did not affect the e;(pression of integrins 1, B3 and B5
(Figure 20H). An in situ proximity ligation assay (PLA) detected ANGPTL4-integrin
complexes both in A-SRT3crre cells and A-5RT3crre-induced tumor biopsies (Figures 201

- and 12I), confirming that this interaction also exists in vivo. Further investigation revealed

-~ that integrin activation by ANGPTL4 binding triggered focal adhesion kinase (FAK) in A-
5RT3c¢tre cells and tumors, whiéh were reduced by > 70% in A-5SRT3 ancpr1s (Figures 12]
and 20J). All of these findings were further corroborated by results from immunodetection on
tumor biopsies (Figure 12K). Our findings suggest that ANGPTLA4 secreted by epithelial
tumor cells acts in an autocrine manner to hijack the integrin/FAK-regulated pathway to
confer anoikis resistance to tumors, and thus sustain tumor growth. '

ANGPTLA Elevates O, Level and Maintains a High Oi;:HZOZ Ratio in Tumor Cells.
[0092] Reactive oxygen species (ROS; e.g. O, and H,0,) have long been recognized as

important second messengers, functioning in the relay of intracellular signals in normal and

- cancer cells (Liou and Storz. 2010; Thannickal and Fanburg, 2000). ROS can be regulated

through integrin engagement and an elevated O, level or relatively high O,:H,0, ratio

“allows tumor cells to survive and to avoid anoikis (Pani et al., 2009; Pervaiz and Clement,

2007; Pervaiz et al., 1999). In this regard, we asked whether ANGPTL4-integrin interaction

can regulate ROS production in tumor cells. Using electron paramagnetic resonance
spectroscopy (EPR) in combination with 5-(diethoxyphosphoryl)-5-methyl-1-pyrroline-N-

oxide (DEPMPO) spin trapping, weméasured a significant decrease in O, level in A-
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' 5RT3ancprLe when compared with A-5RT3CT:(L) (Figure 13A-B), suggesting ANGPTLA is

: .: Vi_tal .in‘isustainjng 073 productlori in tumor cells. To determine the source of O;’, similar
experiments were performed usihg specific inhibitors that block the mitochondrial respiratory

o c'hain‘complex I and membrane-bound NADPH oxidase, which are two major producers of

O, in mammalian cells (Giannoni et al., 2008). Treatment of tumor cells with rotenone, a

mitochondrial respiratory chain complex I inhibitor (Irani et al., 1997), did not alter their

cellular O},’ level (Figure 13A-B) suggesting that such a complex has little role in generating
. O, in tumors. Further excluding mitochondria as the source of ANGPTL4-mediated O,
: | generation our qPCR analysis showed no change in the expression of selected genes in the
o meth10n1ne/homocyste1ne metabolic cycle (Figure 21A), as previously studied in db/db
| dlabetlc rodent hepatocytes (Wang et al.. 2007). In contrast O, level was s1gmﬁcantly

' abrogated by using two different NADPH oxidase inhibitors (Ushio-Fukai and Nakamura,

2008), namely, diphenylene iodonium (DPI) and apocynin (Figure 13A-B). Reactive oxygen
species generated through the involvement of the small GTPase Racl and NADPH oxidase
| upon integrin engagement exert a mandatory role in transmitting a pro-survival signal that

ensures the tumor cells escape from anoikis (Giannoni et al., 2008; Joneson and Bar-Sagi,

1998). In accordance with these results comparatlve 1mmunoblot analysis of anti-

: cANGPTLA4 1mmunoprec1p1tates from A-SRT3ctRL- and A-5RT3 angpT14-Induced tumor
lysates detected integrins B1 and B5, along with phosphorylated FAK and active GTP -bound
Racl, in A-5RT3crri-induced tumor, but were significantly reduced in A-5RT3 anGpT14-
induced tumor (Figure 12K). To further validate the relevance of Racl in ANGPTL4-
mediated O, production, we next transiently transfected A-5RT3c¢rgrr and A-SRT3 ANGPTLA
with dominant-negative Racl (T17N) and constitutively active Racl (G12V), respectively.
We measured a significantly diminished O, level in the former system and, conversely, an
obvious rescued level of O, production in the latter one. The percentage of inhibition and
recovery was consistent with the ~65% transfection efficiencies, as estimated using a GFP-

| expressing vector. The requirement of Rac1 suggested a Nox-dependent mechanism. Thus,
we examined the expression of Nox1 and Nox 2 in A-5RT3 (Figure 21B). Nox 3 is expressed

~ predominantly in the inner ear and is involved in the biogenesis of otoconia/otolith

- (Paffenholz et al., 2004). Next, we performed Nox1 and Nox2 knockdown (Nox1 kd and
Nox2 kd, respectively) in A-5RT3¢rrL and A-SRT3 angpris (Figure 21C), and measured Oy
level using EPR (Figure 13A-B). The results indicated that Nox 1 NADPH oxidase is the

predominant. producer of ANGPTL4-mediated O, generation in tumor cells. As expected,

O, was completely abolished when treated with the superoxide scavenger Tiron, which
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ti ssues using PALM M ¢roheam Axi o Ohserver gCarI Zei sszheand gPCR was

per f or madwﬁrse Reslorped ugng the breast cancer line MDA- MB 31, after using the mononclonal
- antibody mAb11F6C4 to dose-dependently neutralize endogenous cANGPTL4. We showed

| earli_er that mAb11F6C4 was able to block cANGPTL4-integrin interaction (Figures 12G-H

and ZOD-G). Consistent with the above results, the immunosuppression of CANGPTL4 in
MDA-MB-231 reduced the O, level (Figure 13G-I), lowered the O, :H,O, ratio (Figure 13J),
and enhanced apoptosis and caspase activities (Figure 13K-L). The knockdown of Nox1
(Figure 21E), but not Nox2, reduced ANGPTL4-mediated O, production (Figure 13G-I)
with little effect on H,O, production (Figure 21F). Taken together, these findings indicated
that ANGPTL4 could protect tumor cells from anoikis via an NADPH oxidase-dependent Oy

generation mechanism.

ANGPTL4-mediated O, Activates Src, PI3K/PKBa and ERK Survival Pathways
[0094] Reports have shown that ROS produced via integrin engagement oxidizes and

activates Src, which stimulates the ERK and PKBa pro-survival pathways (Giannoni et al.,

2008 Giannoni et al., 2009; Pani et al., 2009; Werner and Werb, 2002). Both pafhways

regulate the subcellular localization or stability of BH3-only apoptotic proteins (e.g. Bad and

Bim), essential for executing anoikis (Bouillet and Strasser, 2002). Thus, we asked whether

ANGPTL4-integrin engaged O, generation employs these downstream signaling pathways

to modulate tumor cell behavior. Indeed, immunoblot analysis revealed significantly
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per f or med|ndicAtiEHat KEONRBSIATRY ralekd ANGIFELLREHaRE Fulyr &4 QBWE. Upon
selection for 1 week. The A-5RT3 sub-cell line designated A-5RT3 ANGNI A,

wi th the dxideshalkenge kiwmor eells, hedndyction of sepesexidé dismhtage 63QMAYcxpagsgionhe
non-t ar get ed._si transduced.,l i S ot ed A SRT3¢c e
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Real -t '_ e G2t EEHRE reduced 0,:H,0; ratio in ANGPTLA4-deficient tumor cells (see Figures

13D, J and 21D, F).

- ANGPTLA4 Deficiency Abrogates O, Production and Sensitizes Cancer Cells to Anoikis
[0096] Our results revealed that the suppression of ANGPTLA, either by constitutive

RNAI (Figure 13A-C) or immunosuppression with mAb11F6C4 (Figure 13G-]) resulted in a
dose-dependent reduction of O, levels. To underscore the importance of ANGPTL4 in the
regulation of O, production, maintenance of high O, :H,O; ratio, and hence tumor survival,

we examined the impact of reduced ANGPTL4 against anoikis in nine different cancer cell
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heat maps YWRES iPR1deGH B BRI Gn@MIDAMBRIVA T rdatiefOVitRAD1 1 FECAWRRE ot ti ng.
[00105] Total protein was extracted fromcells, or tunor tissues-wth

i ce-col d blpsked ANGET LA Antegnin Mderaptivmy respiel v desctepandiemyieduntion ©6 O, Olevels:

ol ot rotr SRR HEp Bul B TEECH AL 1SRl BRA IR 2 ol B et ng

to st andayg/mpl aOEAUFECaTHgReds) 53 9a0R if@bartif thducticitiesbl eH¥paes 2% 8 and
(MI1lipore, USA). B-tubulin was used as | oading and transfer _control. In

vi vo t unoPi(Bieneciad) and 38y00% noroaioptasis temppeallsdFigurg LoRyalbindigsting ni ce
(20-229), -6 . r * AVR% i SO! S
Centre (Sﬁ%%%gég?lwggg%ﬁtagﬁne I ﬁ&g&dbn({r%tg@eﬁrﬁ geé o ?r?g%?%dﬁlss Bﬁ'lzﬁgkgﬁi mal
st udi es wendMANKMB 3 1 biighkepdrogitadeuifiapogtbtidtninialcellaweas alssobszeveQasinigt t ee

(1 ACUC0092), Nanvang Technaql ogical University, and all experjments were
Car 1 60 ofidurhiaNNAL peaeANGREES in MDA RS2 SEapen foss The fole: riGisd 105
cel s (A RR] ANGATIOLmaraRETANREL Alor'RP addik 8 G RartURER NP I Fldhe b

i nterscapul ar- regi on of each hude nouse. Injection site was rotated to

avoi d sit amnmraslls.The injected tunor cells were allowed to grow for 8 weeks,
The subcut aneous xenograft tunors were neasured externally with a vernier
cal i per every .other day, and tunor volune was estimted by using the
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end of the experinment, and their tunors were harvested for further

anal ysis. [00107] For the antibody treatnent, 6 mude mce were inplanted
with A-5RT3 CTRL as above. One week post inplantation, 30ngy/kg/week of

ei ther mAb11F6C4 or isotype control 1gG were i.ntravenously adm nistrated
once weekly for 4 weeks. The dose of antibody and delivery node was

consi stent. with_studies using mAbl 4D12, another anti- ANGPTL4 mAb2. M ce
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Down-regulated (> 2-fold) '
Up-regulated (> 2-fold)
Gene | A-SRT3crre | A-SRT3anceris
Diablo | 1.000 0.070 Gene | A-SRT3crre | A-SRT3ancerLs
Ccndl | 1.000 0.102 , Casp7 1.000 1.927
Ccna2 | 1.000 0.119 Bid 1.000 '] 2.051
Xiap 1.000 0.120 Bbc3 1.000 2.075
Pcna 1.000 0.177 Perp 1.000 2.246
Cox10 | 1.000 0.223 Parpl 1.000 2.308
Birc2 1.000 0.247 Pxn 1.000 2.947
Ki67 1.000 0.269 Bcel211 1.000 3.112
Birc3 1.000 0.345 Cdknlc | 1.000 3.609
Cdks 1.000 0.498 : Fas 1.000 6.171
Mcll 1.000 0.500 Chuk 1.000 6.353
Cdk4 1.000 0.549 Bax 1.000 8.363
) Caspl 1.000 10.499
CaSpZ 1.000 10.560
. : : Cdknla | 1.000 13.037
Note: The Gene expression levels in A-5RT3c¢ry 50 11000 Te
Caspl0 | 1.000 24.740

Table 2 Sequences of ANGPTL4, Nox1, Nox2 and Control siRNAs
siRNA Sense Primer (5' — 3") Antisense Primer (§8' — 3')
.| ANGPTL4 set 1* | AAAGCTGCAAGATGACCTCAGATGGAGGCTG AAAACAGCC;CCQ;CTGAGGTCATE;;GCAG




Soft Agar and Anoi kis Assay. [00108] A-5RT3 CTRL, and A-5RT3 ANG-FI A cells
were used in soft agar assay. 0.6% Noble agar (Sigma Aldrich) in DVEM with
10% FBS waie 2aili@emd to solidify in 6-well plate, and 1 eCIG&G2e®lhesIner e
plated in 0.3% Noble agar in DVEM wi th 10% FBS on top. - 49 Tunor cel
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for doxycychne inducible knockdown in MDA-MB-231 cells (SEQ IDNO.6 & 7)
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GCTATTCTGTGGACCTACGCT

AGTATAGGATGGTGCGGCTAC

NM._000429

Matla

CATCAAGCACATCGGCTACGA

CCGAACATCAAACCCTGATCTC

NM_000274

Qat

TGCTGTCAACCAAGGGCATT

GCCTCCACTCCTGTATTCATAGG

NM_000988

L27

TGATGGCACCTCAGATCGC

AGAGTACCTTGTGGGCATTAGG

Note: Melt curve analysis was included to assure that only one PCR product was formed.

- Experimental

' [0097]

Reagents.

‘Antibodies were used: cyclinD1, keratin 10, intégrins 31 and BS5, involucrin

(Chemicon); caspase-3 (R&D Systems); PCNA, transglutaminase 1 (TGase 1), B-tubulin, 14-
3-3 B, 14-3-30, catalase, ERK1/2, p(T202/Y204)ERK1/2 (Santa Cruz Biotechnology); c-Src,
p(Y416)Src, FAK, p(Y925)FAK (Cell Signaling Technology); pan-14-3-3 and BAD
(Abcam); Bax and Cleaved PARP (Millipore); Ki67 (NovaCastra); secondary Alexa488-

conjugated antibodies (Invitrogen); secondary HRP-conjugated antibodies (Santa Cruz

Biotechnology). Rat tail collagen type I (BD Biosciences, USA), pFIV lentivirus-based

o siRNA vector and packaging kit (System acetyl ester was from Molecular Probes.

Cells
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[00115] Purified fibrinogen-like fragment of ANGPTL4 (cANGPTL4) was

i mobi lized onto ProteOn G.C chi p by am ne coupling, as recommended by the
manuf act Wwero(iB4es1Rad) . Di fferent concentrations of i nt@GTiSG20MKINES92
introduced into the GL.C chip at a flowrate of 25 Al/mn for 5 nmwth
runni ng buffer (50 MM Tris, pH 8.0, 100 4M NaCl ). Pol ycl onal anti-cANGPTL4

ning . ris, pH . :
ant i bodi egrAYRLASH reragézm W@%@g@ﬁéﬁﬁﬁﬁg CelziRLSL Bt Fa R MR G O De

423.1 resonance unit " (RU) . ta to a Langnmuir
model wasanbpadytlonad antbodicsagainst the Sotermainabregiondmmandil 86466 amimwrac{dspafd and

affinity const (KD) .usin r r2 (BiolLogi,c Software Pte. Ltd). The
exper i mentarstap-A10iatnat apth ANGPRR Sete bRt S yinkdhRiabitd pigsbiurts
det er m neginlds YRcifea; £il AAfendé e BHindEPAR®igHL! y. The affinity constants
of the 6. mAbs for ANGPTL4 were determ ned using the One-Shot Kinetics

protocol as described by manufacturer (Bio-Rad). 51 [00116] The detection
of reduceeeﬁr 18 performed with mnor nodifications to the nethod
descri bed™ ‘(c“o‘& Cells were subjected to anoi kis as descri bed above. At

i ndi cat ed[0098}s, Hachi iS aWoh@uhysina kdtathidRytelceDflinkyItidsand K-BRT3 RO NV
Tris-HCl, pH 7.5, 150 mM NaCl, 0.5% Triton X100, 10 pg/m_ | eu%?gti n)

cont ai ni n§mameencstadat derivativeroyyare prevideddenidie Sieympn Cepger Reserent etcr- Bp&at e
was cl ari f.i.adg. i i ; i LD} : usi ng
epeci 11 ¢ arerihBERbu: el b e o B PRI AL B S e
and t he bUaiviersptlys8chodlrofdiekiciné, rJagdn) .okl oéll Bnes weérn askured in DelbecdoésdMoidifred

chen | um FedE atopaDMEYkaclaak dieh Svrblerbisgonth 8 Rrachaeivisd feal i 1 n

m nor nodjbJisetdr@ASFRS BYAGRY). il calls werkQERhred GEB YT, Wo4 €05 HRd €9%8fkndi@ified
anoi l cis as descri bed abdove. "At indicated time, cells were |ysed and with

500 j d of incybdter. buf fer (50 mM Tris-HC, pH 7.5, 150 nM NaCl, 0.5% Triton
X-100, 10 jig/ml aprotinin and 10 pg/ m | eupeptin) containing 10011M of
N-(biotinoyl)-/V -(iodoacetyl) ethylenediam ne. Lysates were clarified by
centrif UgHun®h Pishos SBHEpIAS | Munopr eci pi tated using specific anti-c-Src
ant i bodi es. | nmmunoconpl exes were resol ved by SBS-PAGE and the . _

bi ot i nyl alC98 e dHeBYn pavAIRQUSSelb Farsinoma epsics panegithe ther Paited ReTir&#Be adi sh
per oxi dasg. P). - ' ' fhn €44 Qle%‘q-'] '

I ntracell ﬁw{%ﬁ%ﬁ%%ﬁ%ﬁf@ﬁc&ﬁ%&ﬁ@%@r e Slg%]){tégt e %%{Héﬁoi élg%gsc s and
descr i bedPHBeyamplEs, ieclidivitib fepithelfacand striomacwerecubieatet to tutal phbateinar RNAe,
5-(and 6)-chl gronet hyl-2! 7. -di chl orodi hydro-fluorescein di acetate acetyl
st or - wab BB (0 TR i AR o bR paes €o st FtieTial oo
Al of R Pha&ithl $erdRibradiadericittd o BLLH AR EIEREE oA IdsSusiiy FRLIM MIRIrébdAm
El mer Fl uorescence Spectrophotoneter at excitation of 485 nm and em ssion

of 525 nmAxice@bser@aFtl(Cerl MeisspatidsgRR wen perf@mjed[asdescoibrdr LCM sanpl es,
epi thel | atOOaIIb%] str Or&)lmr];lér%&tl lu%%sr tlxglglgeearrrgy(s: %R/FIL ﬁéﬁcﬂd%%l (Pantomics, Inc.,
USA) were utilized to study the expression profile of ANGPTLA4 in a large known human
- tumor set by immunofluorescence imaging. The #MTU951 human tumor tissue array
contains 40 tumor types, covering most of the common benign, malignant and metastatic
~ tumors originated from 27 anatomic sites, and the #MET961 human cancer metastasis tissue"
array consists of 48 cases of metastatic cancers from > 8 anatomic sites. The two tissue
arrays were probed with anti- c(ANGPTL4 polyclonal antibody followed by Alexa488 goat-
anti-rabbit IgG. Images were taken by an inverted microscope (ECLISPSE TE2000-U;
Nikon) with equal exposure and gain. The 3D heatmaps were generated using IMARIS
software (Bitplane Scientific Software). In the heatmaps, the X-Y axis represents the length
and width, while the Z axis represents the IF intensity.
- [001 01] Human basal celI carcinoma biopsies (BCCs) and squamous cell carcinoma

' bidpsiés (SCCs) along with their paired peri-tumor normal samples (PNSs) were provided by



from8-ptmthick sectioned tissues using PALM M crobeam Axi o Cbserver Z1
(Carl Zeiss) separately. LCMtissues were collected into m crofuge tubes
Wi t h opagwie 26dimasigeCaps (Carl .Zei ss). RNA was extract e@dCusiGago0Qpe39zumrM
FFPE RNA Isolation kit (Ambion) pooled from8 LCMtissues. 5 ng RNA was
subjected to Full Spectrum Conplete Tramgcri ptone RNA Anplification kit
(Syst em BppSEinent.eth (Natidfial tSQirﬂ@QRre@Sir%gMbPzﬂﬁll phréfaS&d frBRd & pIcEUSAl -
2009; Goh et al., 2010). Generation cANGPTL4 and Anti bodi es

[ 00120] ReB6ihiSEEMn Fardplps, dnchisiee afepghelia anidi serdmiay wiret swbjectsd dio proteir dnd

medi um of abl e cANGPTL4- ex ssin cells b reparative isoelectric
menbr ane ét?’?@ﬁﬁ%‘? °§i“§“‘3‘§‘°§{"g‘%ﬂgoaﬁlg| %&ag@xss%‘d‘es%eﬁﬁve “al., 2010). Rabbit
pol ycl onajocese2] bodi esmnietciald@ins tisdub @rreyd AVITUIBN ah@ GMETIEN §PMtbRIdd] IMal,

regi on of human ANGPTL4 were produced in-house and previously described

(Goh et alUSA)xeroytilizedie sfudy die exprassion pecdile apANGPAd 4 instlateg haimas ApomTel
.a. 1864406) ' t '
et nods of BeuiS oS RRiee RO MbiN, T A3TO81 Suplaf VGGG Fost R Joy B0,

wer e i Mmunin@dypis] dovadpginast ofthpdigabe detidngpilighantlaid ighastic wmothe nouse
was renoved and a.si ng,l e cell suspension was prepared. These cells were’
I

fused wit AEpagREoE/|agateRC sitfs: ddhe FMERAS] byBI carges Bt asHSISdEFFATTANAT;

G bco). T : | : . . ! ol
oo phageE AR RCIEAU A B gl b o il pr e
wer e mai npmbedwithrant-cAW G PLA polydiohaledtibadyufolbwed by Alexadi8 deatsantiambbit

routinely_ f w th HAT nediu i medi re . first screened using
EL1SA Lo e eSS e 1 e BEORELTR M B peCupepdle GG

recl oned Qythaqhdl¥kposuge sHd galin MY da@R NAhgHd Quioth RSN &itBRIAS MINRAKtScan Next
surface plasnon resonance was perforned to determ ne the binding kinetics
of mAbs. fbrae (Gart Zeiay). Bhe 3P dcataens weresgeanaratadisinglIMARBysaftwine (Bigelana o

det er mi negf.he.as i aty [ kati o kot finity,cC t
(kD usi it RERaRRpLAD s i ENEY afE epptet R e Ghen i SREEAN' o)
i mmunot hethe@yaxdttpdsats teXPeatfitenE it Théasgdahie (I htcidpgy way obtgified {rOmfthesd KD
values as well as its ability to block interaction between cANG’TL4 and

i nt egr i nsPiopsespsing TismsQuseToEmare (AdssugOnastie SA)Y B/ ¢ at hyni ¢ nude fenal e
mce (20-22 g), aged 5-6 weeks, and C57BL/6J fenale m ce (20-25 Q)

w de-type (W), aged 6-8 weeks, were purchased from A*STAR Bi ol ogi cal
Resour cesSdpprtessorf &f ANARIY B} by BNAIhGH ekrane (BRNWNEPTLA wild type (W) and

ANGPTL4- k. t i d t  2005).. ALl ani mal
were d ol i3hea [ FOBRERGS SRASEh himre ANCRTIA ind it el e
approved yntioDErdbist)wetkis@abnehidihe SANCHANTG-HaR FAVNE RNACehtiRIISHASA) .

Nanyang Technol ogi cal University, and all experiments were carried out in

strict cohpe earrrseplivt siRiNAeponstrugis Were wandied boGedmnrme wingd! hpamerxper i ment s,
2 botal ohe Rd AR GEHRRd i ATLAR0h e ST MR Pl Crb BB ah e
subcut aneousl'y ('S."C.) Tnto the interscapufar region of each nude nouse (n =

5 for eacékellgwadnridhed &9 pufoinyiin selsidion feit Biveek. (The A SRU3 sub-eelblinsdesigrated
injected tunor cells were allowed to grow for eight weeks. The subcutaneous
xenogr af t Arikb} svormreVitk tiedyigheseknoskdpmn gifigiensy way ehaserin tug stiylys ard ey

ot her day.,..a . estd uS3 th ' = (L x
W)/ 2, _m’é?’feigf.%e}tés& gﬁﬁg’ﬁodé%{é?%&@?m? E%‘is%f“grgd g%(’{x:ﬁ%?ﬂg%?thgg ,‘L‘Sgdr}m’d"f\\//vi s the

| engt h of erdogenus &ANGRTE4 iliMIRA MB €33 @ells Wwacasb supprdsecdausihgotetradyelimocper i ment

o eot o inhgblramrse SRR Go e RRlER. KiverdnephanteiRapitasmd "¢

8x10- 6 A- Ril%6 Bkprebsidk level of indicated genes were determined by qPCR and immunoblotting.

Total RNA Isolation and Quantitative Real-time PCR (qPCR).
[00104] Total RNA was extracted and qPCR was performed1. Expression was related
to the housekeeping gene 60S ribosomal protein L27 (RPL27) which did not change under

any of the experimental conditions studied. The sequence of primers is available in Table 3.



53 5RT3ANGom were inoculated into nude mce (n = 5) as above. Experinents
were term nated at week 4, as tunor volunme on 8x10-6 inocul ated group

appr oacheso200@4p318, accordingly to | ACUC protocol. For PClSGamoiobesdy
treatnent, nude mice (n = 6 for each group) were-inplanted with A-5RT3 as
descri bed above. One week post i npl antat4gon, 30 ng/ kg/ week of either

mAbl 1F6CARgy fo'cﬁééHhH@I\IR%a&z%en‘eQ (Fhosd &ﬂré&’swﬂ‘(@é@ QH&@éd Gl (%ﬁ/ﬁ()anﬁfl kA whed

once weekly for four weeks. dose of anti body and 1 very node ‘was
consi stenhstwiiammwdawusgn@rambhwm@ra@edﬂmﬂs bAsPRWAEPTL4 mAb27 ( Desai
et al., 2007). Mce were sacrificed after treatnents, and tunors were

harvested for further analyses. [00123] KO m ce and cANGPTL treated C57BL/6J
m ce studi@mumdbfotifgf or ned as previously described (Sun and Lodish, 2010).
Briefly, 1x106 Bl 6F1 OCTRL (scranbled control cells) or Bl 6F1 QANGPTL4

(ANGPTL4 KfHO3down etal prptepe as exteactgdnfrens celds, optusnartissyes tdthsieergolddysis egi on

Syl kg of PRGN AR TP 20 BATNB, A TRELD. bty SRETLER hbdy@r "

moni t or edprutdn butats xvéxleu&alma@MPaﬁmam/aectMtﬁﬁsfwé&omawm arehbaines.he

end of the experl ment - (da - and tunors were harvested for photographed.
In situ P tmrtey “Lqr@aw%sﬁemagﬂnewﬁe}mwmmymwﬁsem wggre deteptad PyLi nk
Bi osci enc Tan et
A s e S N U S et e

anti - (YSM)’ﬂFAhmm:igmmky assayl - FAK anti bodi es, rabbit anti - pan 14-3-3 and
nouse ant |- ant i hodi es se .anti - ¢cAN TL4 eith

anti - f 31, h"}gﬁgﬂ 135 WﬁtBeﬂrI?ﬁD aifhip gfie ma r{%t&’?%ég?fﬁ# ES B(%E was
per f or med, Mhé&%& %nPRkS’TRRBHGIEé&I }@é%hﬂé@ébélﬂre?(l &g%lf)o@f‘tahd ﬂﬁ'ﬂ%"ﬁb&m

ant i bodi es respectively. Brie , sections/cells were fixed with 4%
par af or- rrap@mmg -fregrconditions ThEIaelrml |S@é@smeamgmd3}'tthﬁ b@tlwttonalpﬁsmabl ocked

For 1 owed” GrrRBECRNIE AR ol anena Rk DhMAR AR 40 by

was perf ogipeeinieatsiveso cukied odt 1|ﬁ}snﬁdleoﬂipﬂéﬁo%®htlf tehelr (r@unationawaﬁalemses)of‘
| mrages were taken using LSM/10 META confocal . | aser scanni ntaﬁm croscope with

a Pl an- Ap@’éhr(én%&T%gm/ ar AR unerinj b Bias Pcciprisuentanesyslydnior i mberseagpiar
Zei ss) . %ié‘ig&%%' %fééﬁsﬁ’ SR Es lfo'?ﬁ%i to'\él%% iReRA TRE i Cng%'ted tumor

[ 00125] Ent| re ex0| se nmor opsi es were | sper se enzymat | 'y 1nto
si ngl e cetdllssuspelieyahts. grdwdor 8 wseles iﬁhe;suﬁcntaaebwm&nograﬂlluanm wene thegsais¢d on

buffer contain yal ur.oni dase , cpllegenase D (1 {81

DRese ( LOBMEALY Mt e UPIP e G o KR g B BB PO BEs 1

The di spagg eﬂﬂ‘&hdﬂ}’ flL(oR 'W'?@ewﬂla&eﬁ issthé%hgthﬂﬁ‘?ﬂl@lﬂaﬂﬂ dxik ok tRrtedof, Rhewels a 70

fun Nylon cell strainer. [s were washe pel | et'ed and resuspended in
the length of the minor ax1s Mice were sacrificed at the end of the experiment, and their
tumors were harvested for further analysis.
[00107] For the antibody treatment, 6 nude mice were implanted with A-5RT3
cTrL as above. One week post implantation, 30mg/kg/week of either mAbl1F6C4 or isotype
control IgG were intravenously administrated once weekly for 4 weeks. The dose of antibody
and delivery mode was consistent with studies using mAbl4D12, another anti-ANGPTL4
mAb>. Mice were sacrificed after treatments and tumors were harvested for further analyses.

. Laser scanning microscope with a Plan-Apochromat 63x/1.40 Oil objective and ZEN 2008
software (Carl Zeiss).

Soft Agar and Anoikis Assay.

[00108] A-5RT3 crre and A-5RT3 anceris cells were used in soft agar assay. 0.6%
Noble ‘agar (Sigma Aldrich) in DMEM with 10% FBS was allowed to solidify in 6-well
plate, and 1 x 10* cells were plafed in 0.3% Noble agar in DMEM with 10% FBS on top.



54 PBS contai ning 3% FBS. Equal cell nunber was used for EPR neasurenent of
02-. Direct trapping of superoxide in agqueous nedia was perforned using the
spi n trapvOBPNR@S1hi ch forns a rel atively stabl e super exirée2edoe92 EPR
spectra were recorded at roomtenperature with a Bruker D-200 ER
spectroneter, operating at X-band with &9TM 110 cavity with a quartz fl at

cel | . TherHgB @araﬂa{l@meﬂe@fa@neae&u@i mef] Hi%olyfbRRNErPofLAR B S dsRavYency,

9.5 GHz; mcrowave power, ' nodulation arplitude, 1 G tine constant,
160 s; scwreksine, 50 s; and recel ver gain, 5 x 105. The EPR spectra

repr esent vera nal.s of .10 scans gnal | itude at_ 3480 G
repr esent g}({)'ﬁ’g?pur ege&%‘é’e ({s] JF%*SB&%H" 58?‘???/;56’65% %%%FH‘&C%%@{CC Al l
exper i Mengiip¥iich WEdrE 810 d0t dl1s Xetd ¥BSed dYRA S W06 SRk - e @Mm@q&hm&d

[ 00126] Pr oductl on of 02- fromtunor cells were neasured using

02- sensi t #gasoseie theapseneeeithead Pygiml of prstimppurg:IgG-areAbikEgSHe ﬂfyllMES‘\ -MD-

Z‘E?Ieh%/?;ggﬁﬁﬁgeé%mwes %!d’%&% ysecf@mlﬁ&gbgﬂ%ﬁezﬁ%an% Feat edéN her f roells

i ndi vi duahdoikierCelgrviziraairweited hnindiostedtimelponits, And heallald fombpptasiesy E@CS:
super oxi de scavenger Tiron (10 inM, NADPH oxi dase i nhibitor .
di pheny! e®@¥s¥oni um chl oride (DPI, 20 iiM or apocynin (500 11M),

m t ochondfg onpl nhi t enon j uman
anti - cAN(JD'P‘;‘logm t b% yﬂTjn %G%ER(@ Gméeceg?%ﬁ% %&( 2 % %ﬁy?%%%added
and t he | NobleagagSigmsa gmchwmmmamimwnpwteum adfdi@rinfsavelll mn
with a d I\/axr 20/ 20 umno ter 0 2 Was
measur ed Batentl} §10F Selaterr PGH o eagh oot agar it DbBATwith o EBSHER: ¢ wo
control  expabs-88NdctoriSs Wrelstaindd@th Yeh ARl ﬁnﬁ%eyﬁ BiiBtrdXRdm iR PBSSARS fdurCi tY
of the assay for H202 was checked wi th catal ase, and the degradati on of

H202 or iwkéksition of the assay system by the sarrpl e was checked by

det er m-ni recay, o) ous added fold.c

05 “rpon [BAF i ©CUR e R RRE RO b Ay i APt S SRR By,
det er m nefbréed sdipension CORGESINI SOR 107 tdlistvige Yeddue oﬂ&) 160%RefunAfeRDBAEMRL  or
control IgGtreated tunor cells, which was arbitrarily assigned the val ue

gne Cgs g%’élsbrﬁ@(i AgIrPSeia thenrayen[ce ]g_ﬁ_gﬂ}ecép lug/mlepipreimmaae &G oomadil KPG4.as ;
woh hpot EQaBRvERZaE the ol e PresshT B st dolup e ol b B e BadE =1 ©

| nt er nat | ANGPTIGa T ahbiRisCAYr REGRIAp&Eméfls, (cBRs WerkkuBfebiel @6 afoikid$h fHéct i ons.
0. D. 405 was read and the fold-increase in caspase activities were

det er mi nepregspcelpf elther inskiqgatad eonpeniiatipng ofeexpgenolus efcotpenant eAARETTIRA, or gehicle
cognat e p(/@% ’@Hﬁewér@ ﬁaNeS‘t’P‘& QPgﬁ%Lr.'eﬁ time %u[t? 5%5&%& Rt %ﬁcf‘pgost?ée @?FI\b‘éa”C €

bet ween t PS wasS ana al r’ed nonpar arne

( Mann- Whi dragpsist A@bﬂtoﬁé intlek bf atté‘chudieeﬂts vseré detefrhine®hfabediarly afdrihasiesdngt i cal
tests were, tvvo sided. P values of ._0.05 were considered significant.
Val ues (SVith FYP?IBm 3-5 i ndependent experinents with triplicates.

-~ Membrane protein extraction.
[00112] HEK293T cells were transferred with either empty marhmalian expression
vector pEF1-mycA (Invitrogen) or vector carrying cDNAs encoaing human integrins 1, B3
and 135 by means of ExGen 500. Forty-eight hours post-transfection, cell membranes were
first isolated using ProteoExtractNative Protein Extraction Kit (Calbiochem) and subjected to
enrichment by sucrose step gradient’. The proteins were displayed against PBS prior to SPR

analysis.

Fluoréscence-activated cell soi‘ting (FACS).
- [00113] Cells were analyzed for apoptosis using the Annexin V-FITC apoptosis kit

(BD Pharmingen) according to manufacturer’s instructions. After 2 h of anoikis challenge,



[00129] Statistical significance between two groups was anal yzed by an

unpai red nonparanetric test (Mann-Wiitney test) or wwth a Student's t-test
(SPSS, | e0R011Al4b518t ati stical tests were two-sided. p vECESGA610/0p0305 was
considered significant. References 1. Chong, H C, Tan, MJ., Philippe,

V., Tan, S.H, Tan, C K, Ku, C W, Goh,s9v.Y., Wahli, W, Mchalik, L., and
Tan, N.S. cél?soxga%: hag%%éi %ASHEH £ co?cpPﬁb%ﬂ @ralﬁgcis%ﬁﬁ RyAEin VLFIEIF Csdxﬂl'}ﬁ'l)f)laﬂm}?y
PPARbet ai del ta i s essential for skin honeostasis and wound healing. J Cell
Bi ol 184, iglide fog33 min 2t robestampetdtyre irethe dErkCCellOvaregresuspended an biddingaaffer J. |

t( %67;3 Lrﬁﬁaﬁgﬁﬁnygh‘%g%%ﬁ%h? 5 é‘ﬂ‘é’ %aﬁﬁr Lan S\T?J%g 419 Sgt&gle% al-

recapi t ul 3hq HAES Cahg (BB&BR DidEndofY Tshtd wemh@@&l ﬁéﬂg'tﬂe ektrk@ﬁmw
m ce. Proc Natl Acad Sci- USA 104, 11766-11771 , N, Tan, N S.,

M chal i k, (Becton@iskinsony Th&mmaéweﬁggqbeld ‘ms adustedat the flow %qufrtgecl(aaodzy 4.
Tang, V. W 2 Rr.ot e anal ysi s eldal tight
junction re1 9 2)%ﬁ? fﬁ}hees E%elf ‘H%%P QH%%%‘? R te] 1se3fheetB{aE o?flogy
direct 1, A&ﬁexmi’ /I gdarl9apoptbsis) ﬁda‘&ﬁfékm TWI+BQIHG)QQE apéptosi§wkrEoomideged P.
(2009) . Redox . regul-ation of anoikis resistance-of metastatic prostate
cancer ceIaP%PtOtR‘éy role for Src and EGFR-nedi at ed pro-survival signals.
Oncogene 28, 2074-2086. Aggarwal, B.B., and Gehlot, P. (2009). | nf | ammat i on
and cancer: how friendly is the rel ati onshi p for cancer patients? Curr Opin
Phar macol StrfadéPlasfifdn R&ondiwve, (SBRHnalydd., M, Tan, wng, MH L., Tam

aI (zgggioolﬂ% | at ?hﬂgg?d @mogpﬁl @EF#@S@F%%O ‘Qﬂ@gﬂ}fr@(‘é‘gﬂgﬁﬁa??ﬂgﬁk .

Transcri pithBﬁihz&PGﬁtBQ‘rot@bn‘(ﬁ!C Hh?l%?'ankhé‘é&ibhﬂgﬁpfec&hﬂ%%@w theJ Bi ol Chem
284, 18047-18058. 7 FI regel L., Pervaiz, S., and

d enent,, man(@omﬁe)r.(Bi?e&cd)L Deffmgtg:@nceqmwmﬂm@gansmeneegmchm(bmtwthetCHeC -

coll s SeRuPerorey TE Banthrih rygLre: Nepr it 8 30 1

Bel anger nﬂvmac:1)Lpb1y¢1|ona1 Rati RANGPTILA b.htllied?és,a é{hmﬂ@irmnmmﬂzed HMNGRTLG. Y
Cheng, S. H g‘? and Ji ang, C. e{ Xi_a up-requl ates
expr essi ofetgrmig, ﬁs@ul?sr@wsevadwomee@étloqesc&@ewm% lﬂbgﬁﬁqa&ﬁt%ﬁféhe data to a

angi opoi eLhHgJuei .?Eﬁ&hepgfg?us(eﬁ%‘&teﬁﬂmg ﬁ{edals%gfﬁﬁ%t(ﬁm) dissociation (Kof) and affinity

constant (Kp) using scrubber2 (Biologic Software Pty Ltd). The experimental Rmax values
of integrins B1 and B35 for cAANGPTL4 were determined to be 365.6 and 341.9 RU,

respectively. The affinity constants of the 6 mAbs for ANGPTL4 were determined using the
one shot Kinetics protocol as described by manufacturer (Bio-Rad).

[00115] Purified fibrinogen-like fragment of ANGPTL4 (cANGPTL4) was
immobilized onto ProteOn GLC chip by amine coupling, as recommended by the
manufacturer (Bio-Rad). Different concentrations of integrins were introduced into the GLC
chip at a flow rate of 25 pl/min for 5 min with running buffer (50 mM Tris, pH 8.0, 100 mM
NaCl). Pol‘yclonal anti-cANGPTLA4 antibodies against the immobilized cANGPTL4
determined the Rmax value to be 423.1 resonance unit (RU). Global fitting of the data to a
Langmuir 1:1 model was used to determine the association (koy), dissociation (kog) and
affinity constant (Kp) using Scrubber2 (BioLogic Software Pte Ltd). The experimental Rmax
values of integrins 1 and B5 for cANGPTLA4 were determined to be 365.6 and 341.9 RU,
respectively. The affinity constants of the 6 mAbs for ANGPTL4 were determined using the
One-Shot Kinetics protocol as described by manufacturer (Bio-Rad). |

Detecrtion of Src oxidation by carboxymethylation.
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resolved by SBS-PAGE and the biotinylated/reduced fraction of Src kinase was detected with

horseradish peroxidase (HRP)-conjugated streptavidin and by chemiluminesence.

Intracellular ROS Assay.
[00118] Cells were subjected to an01k18 as described above. Five minutes before the
end of each inmcubation time, 5-(and 6)-chloromethyl-2’,7’-dichlorodihydro-fluorescein
diacetate acetyl estér was added to a final concentration of 10 uM. Cells were lysed in 500 ul
- of RIPA buffer and analysed by fluorescence analysis using a Perkin Elmer Fluorescence
: Spectrdphotometer at excitation: of 485 nm and emission of 525 nm.

~ Laser Capture Microdissection (LCM)
[00119] For LCM samples, epithelial and stromal fractions were microdissectioned

from .8-um-thick sectioned tissues using PALM Microbeam Axio Observer Z1 (Carl Zeiss)
separatelyi. LCM tissues were collected into microfuge tubes with opaque AdhesiveCaps
(Carl Zeiss). RNA was extracted using Optimum™ FFPE RNA Isolation kit (Ambion)
pooled from 8 LCM tissues. 5 ng RNA was subjected to Full Spectrum Complete
Transcriptome RNA Amplification kit (System Biosciences) prior to QPCR as previously
described (Chong et al.. 2009; Goh et al., 2010).

_ - Generation (ANGPTL4 and Antibodies
. [00120] Recombinant ANGPTLA4 proteins were purified from the conditioned medium

of stable CANGPTL4-expressing S2 cells by preparative isoelectric membrane
electrophoresis as previously described (Goh et al., 2010). Rabbit polyclonal antibodies
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In Vivo Tumorigenicity Assay
[00121] BALB/c athymic nude female mice (20-22 g), aged 5-6 weeks, and C57BL/6J

female mice (20-25 g) wide-type (WT), aged 6-8 weeks, were purchased from A*STAR
BAiological Resources Centre (Singapore). C57BL/6J female ANGPTL4 wild type (WT) and
~ ANGPTL4-knockout (KO) mice were used (Koster et al., 2005). All animals were d

- maintained in pathogen-free conditions. The animal studies were approved by the

- Institutional Animal Care and Use Committee (IACUC0092), Nanyang Technological
University, and all experiments were carried out in strict compliance with their regulations.
[00122] . For nude mice experiments, a total of 5x 10° cells (A-5RT3crRrL OF A- '
5RT3ancprLs) Were injected subcutaneously (s.c.) into the intersc;apular region of each nude “
mouse (n=5 fo; each group). Injection site was rotated to avoid site bias. The injected tumor
cells were allowed to grow for eight weeks. The subcutaneous xenograft tumors were

- measured externally with a vernier caliper every other day, and tumor volume was estimated

‘ by_using the equation, V = (L x :WZ)/Z, where L is the length of the major axis of the tumor,

| and W is the length of the minor axis. Mice were sacrificed at the end of the experiment
(week 8), and their tumors were harvested for further analyses. To test the effect of the

number of injected cells on tumorigencity, 0.5x, 2x and 8x10™6 A-5RT3CTRL or A-
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of superoxide in vascul ar tlssue Arterioscler Thronb Vasc Biol 22,

1761-1768.
In situ Proximity ngatlon Assay (PLA)

[00124] ' DUOLlnk in situ PLA (OLink Biosciences) was performed on tumnor

biopsies or cells as described (Tan et al., 2009). Paired-primary antibodies used in the present
study were rabbit anti-p(Y397)FAK and mouse anti-FAK antibodies, rabbit anti-pan-14-3-3
and mouse anti-BAD antibodies, mouse anti-cANGPTL4 with either rabbit anti-B1, B3 or B5
iﬁtegrin antibodies. As a negative control, PLA was performed by using only anti-FAK, anti-
A pétn-14-3—3 or anti-nANGPTL4 anﬁbodies, respectively. Briefly, sections/cells were fixed

- with 4% paraformaldehyde for 15 min. The slides were washed twice with PBS, blocked for |
1 h at room temperature with 2% BSA in PBS containing 0.1% Triton-X, followed by
incubation with indicated antibody pairs overnight at 4 °C. PLA was performed as
recommended by the manufacturer (OLink Biosciences). Images were taken using LSM710
META confocal laser scanning microscope with a Plan-Apochromat 63x/1.40 Oil objective
and ZEN 2008 software (Carl Zeiss). '

Electron Paramagnetic Resonance (EPR) Measurement of O,
- [00125] Entire excised tumor biopsies were dispersed enzymatically into single cell

- suspensions. The tissue was minced and incubated in digestion buffer containing _
. hyaluronidase (1 mg/ml), collegénase D (1 mg/ml) and DNase (100 unit/ml) (Sigma-Aldrich)
| ina37°C shaking incubator for 2 h. The dispase and hyaluronidase digests were pooled and
filtered through a 70 pm Nylon cell strainer. Cells were washed, pelleted and resuspended in
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Bi ochi m BIopl
- treated elther 1nd1v1dua11y or combmatonally for 0.5 h with the following chemicals:

. superox1de scavenger_ Tiron (10 mM), NADPH ox1das§ 1r_1h_1b1tor diphenyleneiodonium
chloride (DPI, 20 uM) or apocynin (500 pM), rhitochoi;drial complex I inhibitor rotenone
(50 uM) and monoclonal human anti-cANGPTL4 aﬁitbody mAbl11F6C4 (3 or 6 pg/ml).
MCLA (2 uM) was added, and the luminescent signal was recorded immediately thereafter
for 1 min with a GloMax® 20/20 Luminometer (Promega). Intracellular H,O, was measured

as previously described (Wagner et al., 2005). We performed two control experiments to

verify that we were measuring H,O,. The specificity of the assay for H,O, was checked with
- catalase, and the degradation of H,O, or inhibition of the assay system by the sample was
checked by determining the recovery of exogenously added H,O,. The fold change in
- 0,7:H,0; ratio of A-5RT3 angeris and mAb11F6C4-treated tumor cells were determined by
direct comparison with the value of either A-SRT3crry or control IgG-treated tumor cells,

which was arbitrarily assigned the value one.

Caspases Activities Assay
[00127] Cells were subjected to anoikis as descrlbed above. The activities of caspases

2,3, 6,-8 and 9 were measured with Apotarget caspase colorimetric protease assay kit
(Biosource International, Camarillo,CA) according to the manufacturer's instructions.
- 0.D.4050m was read and the fold-increase in caspase activities were determined by direct

compaﬁson with the level of the'A-SRT3CTRL or cognate pre-immune IgG treated cells.

Statistical analysis.
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11. The method of claim 10 wherein the antagonist is directed to the C
termnal region of the protein. 12. The nethod of claim 10 or 11 wherein
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22. The conposition of claim 21 wherein the antagonist is directed the C
temnal region of the protein. 23. The conposition of claim2l1 or 23
wher ei n tWe 2ant@gani st conprises (a) an anti body speci f IPCTISG2@10/0003p2 an
anti body specific to the Ctermnal region of the protein. 24. The
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i ndi vi duapo\Westhofh M| eyandeitnldnEr(2(99). Adhigsionimesiatedhanaptosisorp sipree ipicamrrer-he
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ant agoni sMetftaeRIEaR 28, 895-posndi ng sel ectively a sequence set out in SEQ ID
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* invention includes all such variatidn and modifications. The invention~alsd includes all of
: thé stéps, features, formulations and compounds referred to or indicated in the specification,
individually or collectively and any and all combinations or any two or more of the steps or

features.

[00131] Each document, reference, patent application or patent citéd in this text is
expressly incorporated herein in their entirety by reference, which means that it should be

- read and considered by the reader as part of this text. That the document, reference, patent
appiication or patént cited in thi$ text is not repeated in this text is merely for reasons of

conciseness.

[00132] 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.

[00133] The present invention is not to be limited in scope by any of the specific
embodiments described herein. These embodiments are intended for the purpose of
. exemplification only. Functionally equivalent products, formulations and methods are

. cléarlY'within the scope of the irjvention as described herein.

- [00134] The invention described herein may include one or more range of values (e.g.
size, concentration etc). A range of values will be understood to include all values within the

range, including the values defining the range, and values adjacent to the range which lead to
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the same or substantially the same outcome as the values immediately adjacent to that value

 which defines the boundary to the range.

» [00135] Throughout this specification, unless the context requires otherwise, the word
"_compr'ise" or variations such as "comprises" or "comprisirig", will be understood to imply
the inclusion of a stated integer or group of integers but not the exclusion of any other integer
or group of integers. It is also noted that in this disclosure and particularly in the claims
and/or paragraphs, terms such as “comprises”, “comprised”, “comprising” and the like can
have tﬁe meaning attributed to it in U.S. Patent law; e.g., they can mean “includes”,

~ “included”, “including”, and the like; and that terms such as “consisting essentially of” and
. “consiéfs essentially of” have thé meaning ascribed to them in U.S. Patent law, e.g., they

. allow ’fjor elements not explicitly recited, but exclude elements that are found in the prior art

" or that éffect a basic or novel characteristic of the invention.

[00136] Other definitions for selected terms used herein may be found within the
detailed description of the invention and apply throughout. Unless otherwise defined, all
other scientific and technical terms used herein have the same meaning as commonly

understood to one of ordinary skill in the art to which the invention belongs.
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We Claims
1. An antagonist to angiopoietin like 4 protein (ANGPTL4) capable of reducing cell
| prohferatlon |

2. ' The antagomst of claim 1 directed to the C terminal region of the protein.

3. The antagonist of claim 1 or 2 comprising an antibody specific to angiopoietin

like 4 protein (ANGPTLA)

4. The antagonist of claim 3 wherein the antibody is a monoclonal antibody and or a
- humamzed antlbody
: 5 | ; , The antagomst of clalm 1 or 2 comprising an SiRNA
6.' : A method of treatlng a patient to at least affect cell proliferation, which comprises

: ’ the step of: (a) contacting proliferating cell with an antagonist to angiopoietin hke 4 protein

| (ANGPTLA). ' '

7. The method of claim 6 wherein the antagonist is directed to the C terminal region
of the protein.
8. " The method of claim 6 or 7 wherein the antagonist comprises (a) an antibody
specific to angiopoietin like 4 protein (ANGPTL4) t)r (b) an antibody specific to the C
terminal region of angiopoietin like 4 protein (ANGPTLA). |
9. The method of claim 6 or 7 wherein the antagonist comprises an SiRNA.
10. A method of reducing cell proliferation, which comprises the step of: (a)

| contacting proliferating cell with an antagonist to angiopoietin like 4 protein (ANGPTL4).
11. The method of claim 10 wherein the antagonist is directed to the C terminal
region of the protein.

12, The method of claim 10 or 11 wherein the cell is in vitro.
13.  The method of claim10 or 11 wherein the cell is in vivo, and the modulator is
administered to a subject. ‘
14. - . The method of any one of claims 10 to 13 wherein the éntagonist comprises (a) an

. antibody specific to angiopoietiﬁ 1_ike 4 protein (ANGPTLA4) or (b) an antibody specific to the
C terminal region of angiopoietin like 4 protein (ANGPTLA4).

15. The method of any one of claims 10 to 13 wherein the antagonist comprises an
SiRNA

16. An antaogonist to angiopoietin like 4 protein (ANGPTL4) for the treatment of a
tumor, |

17. The antagonist of claim 16 directed to the C terminal region of the protein.
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18. _ The antagonist of clairﬁ 16 or 17 cgl3nprising an antibody specific to angiopoietin
like 4 protein (ANGPTL4) |
19. The antagonist of claim 18 wherein the antibody is a monoclonal antibody and or
a humanized antibody.
20. | The antagonist of claim 16 or 17 comprising an SiRNA
21. | A cbmpositions comprising a therapeﬁtically effective amount of an antagonist to
: angiopbieﬁn like 4 pfotein (ANGPTL4)..
22. The composition of claim 21 wherein the antagonist is directed the C teminal
- region of the protein. »
23, . The -composition of claim 21 or 23 wherein the antagonist comprises (a) an

. aﬁtiquy specific to or (b) an antibody specific to the C terminal region of the protein.

| 24. The composition of claim 21 or 23 wherein the antagonist comprises an SIRNA
- 25. : The composition of any one of claims 21 or 24 for use in reducing cell
proliferation. A 4
26. A method of diagnosing a proliferative disorders, comprising the steps of (a)

determining an amount of the angiopoietin like 4 protein (ANGPTL4) protein in body fluids
or tissue sampled from a person suspected of having a proliférative disorder (b) comparing
 the amount of the angiopoietin like 4 protein (ANGPTLA4) from a person suspected of having
a proliferative disorder with a second amount sampled from a healthy individual wherein
elevated ANGPLT4 in the first sample compared with the second sample is indicative that a

proliferative disorder is present in the person suspected of having a proliferative disorder.

27. The anatagonist, method or composition of any one of the proceeding claims
wherein the antagonist is capable of binding selectively a sequence 'set outin SEQID 1, or
SEQ ID NO. 2 or SEQ ID NO. 3.

28.  The anatagonist, method or composition of any one of claims 1,6, 10, 16, or 21
- wherein the antagonist comprises an interfering RNA sequence as set out in SEQ ID 4, or
SEQ ID NO. 5, or SEQ ID NO. 6, or SEQ ID NO. 7.

29. - The anatagonist, method or composition of any one of the proceeding claims

wherein the antagonist is capable of reducing the level of Reactive Oxygen Species in a cell.



