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Background of invention

20
Cancer metastasis
Metastasis is the spread of a disease from one organ or part to another non-
adjacent organ or part. Only malignant tumor cells and infections have the capacity
to metastasize. The majority of cancer deaths are associated with metastatic

25 disease.

Cancer metastases are strongly correlated with a poor prognosis. The multi-step
process of metastasis includes release of malignant cells from the primary
neoplasm, migration of cancer cells into circulation (hematogenouis spread),

30 interaction with platelets and leukocytes in circulation, adhesion to endothelium at
distant sites and growth of the disseminated cancer cells within the vessels or within
the tissue following extravasation. Each step in this process requires different types

of interaction between cancer cells and the host microenvironment.
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The lungs are major sites for many cancer metastases. Pulmonary metastases are
common and most frequently occur with tumors that have rich systemic venous
drainage. Examples of such metastases include but not limited to renal cancers,

15 bone sarcomas, choriocarcinomas, melanomas, testicular teratomas, and thyroid
carcinomas. Most pulmonary metastases arise from common tumors, such as
breast, colorectal, prostate, bronchial, head-and-neck, and renal cancers.

Table 1 Incidence of Pulmonary Metastases According to Site

. Primary Tumor :Frequency at Presentation, % Frequency at Autopsy, %
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(Hassan I. Lung Metastasis, e-medicine, 25/10/2006 http://www.emedicine.com/RADIO/topic404.htm)

Angiogenesis is a biological process of generation new blood vessels into a tissue
or organ. Under normal physiological conditions, humans and animals undergo

5 angiogenesis only in very specific restricted situations. For example, angiogenesis is
normally observed in wound healing, fetal and embryonal development and
formation of the corpus luteum, endometrium and placenta. It has been reported that
new vessel growth is tightly controlled by angiogenic regulators and the switch of the
angiogenesis phenotype depends on the net balance between up-regulation of

10 angiogenic stimulators and down-regulation of angiogenic suppressors.

Angiogenesis is a normal process in growth and development, as well as in wound
healing as described above. However, this is also a fundamental step in the
transition of tumors from a small size with supply of substrate to larger size tumors

15 and/or a growing metastasis, which needs its own vascular supply to continued
growth.

Angiogenesis occurs stepwise as follows: vasodilation and increased permeability of
preexisting vessels, decomposition of a basement membrane by protease produced
20 by activated vascular endothelial cells, migration and proliferation of the vascular
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endothelial cells, tube formation of the vascular endothelial cells, formation of the
basement membrane and encirclement of peripheral cells and finally the
differentiation and maturation of blood vessels.

Angiogenesis may be caused by various proliferation factors, cytokines, arachidonic
acid metabolites, monobutyrin and the like with the proliferation factors considered
most important. For angiogenesis to occur, pro-angiogenic factors must outweigh
anti-angiogenic factors.

Angiogenesis is closely related to various diseases particularly diabetic retinopathy,
retinopathy of prematurity, macular degeneration, neovascular glaucoma, retinal
vein occlusion, retinal artery occlusion, pterygium, rubeosis, corneal neovasulature,

solid tumors, hemangioma, proleration and transfer of tumors and the like.

Vasculogenesis is the term used for spontaneous blood-vessel formation and
intussesception is the term for new blood vessel formation by splitting off existing
ones. Neovascularization allows tumor progression to ensue. With angiogenesis, the

tumor becomes invasive locally and systemically.

The modern clinical application of the principle “angiogenesis” can be divided into
two main areas; anti-angiogenic therapies and pro-angiogenic therapies. Whereas
anti-angiogenic therapies are trying to fight cancer and malignancies, the pro-
angiogenic therapies are becoming more and more important in the search for new

treatments for cardiovascular diseases.

An angiogenesis inhibitor is a substance that inhibits angiogenesis. It can be
endogenous or administered from outside as drug or a dietary component.

VEGF

The major mediator of tumor angiogenesis is vascular endothelial growth factor A
(VEGF-A, also called VEGF). VEGF signals through the VEGF receptor 2 (VEGFR-
2), which mediates sprouting angiogenesis. VEGFR-2 is also called kinase-insert
domain—containing receptor (KDR) in humans and fetal liver kinase 1 (flk-1) in mice.
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VEGF is expressed in most types of human cancer, and increased expression in
tumors is often associated with a less favorable prognosis. Induction of VEGF ex-
pression in tumors may be caused by factors such as hypoxia, low pH, inflammatory
cytokines (e.g. interleukin-6), growth factors (e.g. basic fibroblast growth factor), sex

5 hormones (both androgens and estrogens), and chemokines (e.g. stromal-cell-
derived factor 1).

The binding of VEGF to VEGFR-2 activates a cascade of signaling events resulting
in the up-regulation of genes mediating proliferation and migration of endothelial

10 cells, promoting their survival as well as vascular permeability. The VEGFR-2 recep-
tor dimerizes upon binding of VEGF, which is followed by intracellular activation of
the PLCy—PKC-Raf kinase—-MEK-mitogen-activated protein kinase (MAPK) path-
way and subsequent initiation of DNA synthesis and cell growth, whereas activation
of the phosphatidylinositol 3'-kinase (PI3K)—Akt pathway leads to increased endo-

15 thelial-cell survival. Activation of src can lead to actin cytoskeleton changes and in-
duction of cell migration. VEGF receptors are located on the endothelial-cell surface;
however, intracellular (“intracrine”)—signaling VEGF receptors (VEGFR-2) may be
present as well, and they are involved in promoting the survival of endothelial cells.
The detailed structure of the intracellular VEGFR-2 in endothelial cells is not yet

20 known, but it is shown as the full-length receptor that is normally bound to the cell
surface. Binding of VEGF-C to VEGFR-3 mediates lymphangiogenesis. VEGF165
can bind to neuropilin (NRP) receptors, which can act as coreceptors with VEGFR-2
(horizontal arrow) to regulate angiogenesis. EGFR denotes epidermal growth factor
receptor, flt-1 fms-like tyrosine kinase 1, PIGF placental growth factor, PTEN phos-

25 phatase and tensin homologue, S-S disulfide bond, and VHL von Hippel-Lindau.

Summary of invention

30 A first aspect of the invention is to provide a composition for airway administration to
a subject comprising an effective amount of one or more agents capable of inhibiting
angiogenesis for use as a medicament for the local inhibition of metastasis in

pulmonary parenchyma.
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The airway administration of one or more angiogenesis inhibitors can be given alone

or as a supplement to systemic administration of the same or other drugs including
but not limited to active anti-cancer agents chemotherapeutics.

20
Description of Drawings
Figure 1. The difference between A) systemic drug administration, B) systemic
pulmonary drug administration and C) local pulmonary drug deposition.
25
Detailed description of the invention
The present invention relates to the airway administration, by any appropriate
30 method including, but not limited to, intratracheal, intrabronchial, bronchio-alveolar

or intraalveolar administration, to a human subject inclusive of both adults and
children, of one or more agents capable of inhibiting angiogenesis and/or active anti-
cancer agents and/or anti-metastatic agents, however prepared, to prevent or
reduce the formation of new blood vessels, particularly in connection with

35 metastasis in the lungs and/or to extend the lifespan for patients with pulmonary
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30
Definitions

An agent capable of inhibiting angiogenesis may be any agent capable of inhibiting
angiogenesis and/or any active anti-cancer agents and/or any anti-metastatic
35 agents.
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Modified amino acid: an amino acid wherein an arbitrary group thereof is chemically
modified. In particular, a modified amino acid chemically modified at the alpha -

carbon atom in an alpha -amino acid is preferable.

25
Angiogenesis: The growth of new blood vessels.
Angiogenesis stimulator: A substance that stimulates angiogenesis.
30 Angiogenesis inhibitor: When used herein the term “Angiogenesis inhibitor” is meant

to describe a substance that inhibits angiogenesis or an anti-angiogenic substance.
These terms may be used interchangeably.

Anti-angiogenic: an inhibitor of angiogenesis
35
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o no aci d- r deseipceliederBetpararif Ao ud fiedieg tos BESorhE L S gt ¢
Sform Howevesggior {methamrmatmntdtreatc@emeeeomeg guemaddiapstes! rﬁugdh@s L-am no
acid, D-am no CI d g am no aC| bet a- am no aci d, gamma-am no acid,
natural anin§S 8P91'J°§'ﬁd @Pﬂ%@f‘?ée%lﬁ 8 acid or the like, as long as the

desiredd uncti onal property is retained by the pol ypeptide. Furt her

i ncl uded are natur al nthetic a S have be ed NH2
o er s to t e Banelh SaRbUS e Bl AP Rl a R e by Bhich 1

pol ypepti de. cak¥drousedaiis driginateltre pridaryccanbertymgr.oup present at the carboxy
term nus of a polypeptide. Standard pol ypepti de abbreviations for am no
acid residues are used herein. It should be noted that all am no acid

resi due sequéngangibgaiieseiinethtbesfeingiog¥nesis

25
RGD motif/sequence: This tripeptide motif (Arg-Gly-Asp) can be found in proteins of
the extracellular matrix. Integrins link the intracellular cytoskeleton of cells with the
extracellular matrix by recognizing this RGD motif. Without attachment to the
extracellular matrix, cells normally undergo apoptosis ('anoikis').

30

Splitting angiogenesis or intussusception: a type of angiogenesis where the capillary

wall extends into the lumen to split a single vessel in two.

Sprouting angiogenesis: the formation of new vessels by four steps: First angiogenic
35 growth factors activate receptors present on endothelial cells present in pre-existing



15formul ae have a left-to-right orientation in the conventional direction
of amno termnus to carboxy termnus. Furthernore, it should be noted that
a dash atwohei2msgioani ng or end of an ami no aci d resi dueprseEquenti®)snisdi cat es
a peptide bond to a further sequence of ope or rmore am no aci d residues or
a coval ent bond to an am no-term nal grou@ such as NH2 or acetyl or to a
car boxy-term nal grou uch as 20 .. Mbdified am no acid: an ino acid
wher o an b SEPHE, B etiRlCoroneialiah tirtsy Horreba sl cul ar .
n'lodih fied am rb@s@gfe@l mémuar‘faa@iri ?'rdaptgia‘nbw@_nabthblm p@llaqbﬁescagseafr&ﬂﬁhe?dr@mdl BI anoI
al pha -amno acid 1s prefer e. Angi ogenesi s: The growth of new bl oo
Teboal o angileg e usBLERR, The SpoSReil SRR IS oaele e S Bo ST ogenes: s.
Soﬁngi OgeneSirﬁatliixﬁﬁfhd)iohﬁgsblid/‘&ﬁguts%dnégﬁh@h@ighb@iﬁgﬁfe@ﬁélé\r@ qGUeuts ekiend
inhibitaor"” is negnt to describe a substance t i.nhi bits angi ogenesi s or
o ant | gt SRR tBLESHIRS SrvibadTc ST e iobeld Galh HouRE ALy

Ant i - angi ogenisiag irBgrindhThédeodprats fnGi 16610 HeSom¥\@ full-fledged vessel lumen as

2012/ 031603PCT@%DK20111/ 050338 ECM Extracellular matrix Metastasis: The
process of sPPERH'9Re L0 ReigoLaRg'BIERE- or gan or part to anot her

non- adj acent organ or part. 5 Neovascul ature The new network of bl ood
vessel s (of a tunor). Pol ypepti de: The phrase pol ypeptide refers to a
nol ecul e conprising am no acid residues which do not contain |inkages other
t han amae | iMdtagtasisbet ween adj acent 10ami no acid residues. The phrase
peptide is used accordingly. Pulnmonary deposition of drug: Wen used herein
the term"deposition of drugs in the lungs" and other variations on this

t heme i s nmeam@inetaypdesst thddsrebartt alveptidminasy ot mgthad of mhibithatth® foraatbmert

system c drug adm njstratign vjia the airways 15vi sual i.zed i.,n Figure 1.
Ui ronary den68 TG esr el ioels Rifseat e aondaeiesindE TRABRe dfo { ot cal
adm ni strat i grlididualdsutiedng frber odatsRRDESUfEring end, dagser aAboemeadstasl.y, a
syst em ]qsodose typically describes adm nistration via the lung for

absorption fromthe alveolar region to the circulation to treat systemc
di sorders, such as di abetes, mgraine, osteoporosis, and hornone regul ation

20 Pri mary C JInE Sfictadtadls & bd ﬁeﬁ@d‘ﬂzﬁtﬁ!tﬂé/ar@icﬁ%ﬁbéié %i@t@f@éfdlﬁ@ﬁre&@nﬂ he tissue
fromwhich the cancerous cells originate the primry cancer/tunpr.

Pr o- angi ogeni¥eniorsmaypwt ehread ramqany pem@Ey ite cancer including but not limited to

Breast Cancer, Colorectal Cancer, Prostate Cancer, Stomach Cancer, Ovarian
Cancer, Kidney Cancer, spleen cancer, Malignant Melanoma, Esophageal Cancer,
20 Head and Neck Cancers, Testis/germ cell Cancer, bladder cancer, cancer of the
uterus, hepatoma, pancreatic cancer, cervix cancer, osteosarcoma, thyroid cancer,
bronchus cancer, Choriocarcinoma and/or metastases without a primary tumor

found.

25 Administration of an effective amount of one or more agents capable of inhibiting
angiogenesis and/or active anti-cancer agents and/or anti-metastatic agents thereof
via intratracheal, intrabronchial, intraalveolar or bronchio-alveolar administration,
either as the sole anticancer intervention but also combined with systemic
anticancer therapy is particularly useful in the prevention of formation of new blood

30 vessels (angiogenesis) for example in connection with metastasis and/or cancer.

Cancer



RGD noti f/sequence: This tripeptide nmotif (Arg-dy-Asp) can be found in
proteins of the extracellular matrix. Integrins link the intracellular

cyt oskel evorrofo3e@Bl s with the extracellular matrix by PeTmxmi/03g338hi s RGD
notif. Wthout attachnent to the extracelILuI ar matrix, cells normally
undergo apoptosis ('anoikis'). Splitting angi ogenesis or intussusception: a
type of angi ogenesis where the capillary wall extends into the lunen to
split a single vessel in tw. 10 veins. Second, the activated endot heli al
cle: I's T egea?‘@lq@bi@baglail%aaédsaéredanta;éellﬁdr@;]d@@mvpla}mrwrrﬁaplai)sms@hdenlrayt oI |

al | ow endot ial.cells to escape fromthe origina arent) vessel walls.
The endot hel DRIDSEBRICE MABRA T e icee S asatiat Phavepe LRy st Piee Whd for m
sol i d sprout suerdres tHeRgomReth@likelié p@suiRes & Be theSorigpY GFUhStudreTHE S5t oward t he
source qn_{ th? @ i 0 eniag[ stimul us, enldo_helial cells mgrate in tandem

usi ng i m egriHow 3 RSP HP APPSSps to become a ful | -fl edged vessel
lumen as cells mgrate to the site of angi ogenesis. 10Metastasis One aspect

of the prese i.nvention relates to a pethod of inhihjting the forpmation of
new bl ond veltuEoTEene RSB ot b A obs el ietd S Ren: of
i ndi vi dual s sndst esrhimgn fcaadars, Wonfrising Stke €mmoh faimis ol bidae)prosede alingiast or
netastasis. 15 The netastasis to be treated wth the angi ogenesi s

i nhi bitors of°PR&PTEsent invention may have spread fromany primary site
cancer jocluding but not Iimted to Breast Cancer, Col orectal Cancer,
Prostate Cancer, Stomach ncer, Ovarjan Cancer, Kidney Cancer, spleen
Cancer. Nl | SHEREE PR ReTRE JAIRERl e ey EERoth A ABTIE TRk
Testi s/ germ eeld. Cancer, bl adder cancer, cancer of the uterus, hepatons,
pancreatic cancer, cervix cancer, osteosarcoma, thyroid cancer, bronchus
cancer, Choriocarcinoma and/or mnetastases without a prinmary tunor found.
25Adm ni st r atSaedoned: nédligedrit eerhoré @lefvadindm @bnidttivetissuel 6r ragsdtichynaleil e of

i nhi bi tjté;g angi ogenesi s and/or active anti-cancer agents and/or
anti-netastatic agents thereof via intratracheal, intrabronchial,

i ntraal veol amezbthelionatumosd deivbafromdie Mebihalidl @dlls khind1ke pastohbemsmbe

anti cancer i nﬁerventi on but also conbined with system c anticancer therapy
is particul afMSPEY& ul in the prevention of formation of new bl ood
30vessel s (angi ogenesis) for exanple in connection with nmetastasis and/or
cancer. Cancey, WO 2012/ 031633PCT{ 011/050338 11 Canceroys di seases are
scientifical @'oﬁ@sf%? davgadmnglia, s MARGIMIRYRA A ) 98 beni gn or

mal i gnagtt . Cancers are classified by the type of cell that resenbles the
tunmor and, therefore, the tissue presuned to be the qrigin of the tunor.
The 5fol | ow ”&;‘E‘R@Pai“%%(?QSBquefédor%BﬁméB%\Si %%ff"%&?%’i”ﬁé’hg?eqﬁﬂciegar%t tunors
derived fromoepiyt helial cells. This group includes the nost common cancers,
conprising the common forns of breast, prostate, lung and col on cancer.

Choriocarcinoma: malignant tumors derived from the placenta.

25
In a preferred embodiment, the agent capable of inhibiting angiogenesis and/or acts
as an active anti-cancer agent and/or an active anti-metastatic agent is administered
to a patient with cancer as a treatment or to cause regression of said cancer or to
extend the lifespan for said cancer patient with reduced systemic side-effects

30 compared to other treatment forms.

In preferred embodiments of the invention the cancer is a cancer of the lungs

including but not limited to primary lung cancers of epithelial origin i.e. lung

carcinomas, lung sarcoma, lung carcinoid, Small cell lung carcinoma (SCLC) or
35 Non-small cell lung carcinoma (NSCLC) including but not limited to Squamous cell



Lynphonma and Leukem a: malignant tunors derived from bl ood and bone marrow
cells. Sarcoma: nmalignant tunors derived fromconnective tissue, or
mesenchymsib 20ed3seobkesot hel i oma: tunors derived from t he poedx2heldsed3scel | s
lining the peritoneumand the pleura. G iIera: tunors derived fromglia, the
nost comon type of brain cell Germ noma:“tunors derived fromgermcells,

normal Iy found in the testicle and ovary. ri pcarci nope: nmal i gnant tunors
o fved  r omMGaTE BioeasT RIS e o SR At CHBO Bt capabl o
of i nhi bi ti n\dengi=PQeHAS irtILaiNE KUt nacinsiteaso AdleAsddrdifordd (ot @aReREe agent

and/ or an active.gap&;%-naﬁ.alstatic aq?ent isc%%m' nistered to a patient wth
cancer as a tPgf rogrhilgalieRRecFABRBRAMGIOBIUAN S BLama. Sptigiext end
the |ifespan abefoc@ditbriant@ioepiabingdid caictndni=e ddessld sysit eaiomopiler@fidrect s
30conpared to ot.t}r&éreat ment for rTF I n gr,fef rred e[;r%oeg iments of the

i nventi oh t h&PRHIRGEAIGNECYCRGRBLPT YR REP PRSI HLFH U BLEAHBY ™R % t ed t o
primary | ung aaanegrcanedr ot phikheéwn atiology.gi n i .e. lung carci nomas, |ung
sarcomm, lung carcinoid, Small cell lung carcinoma (SCLC) or 35Non-smal |
cell lTung carcinoma (NSCLC) including but not limted to Squanous cell 12
| ung carcinoma, |arge cell carcinoma, giant cell and spindle cell

carci nomg, Ag%nocarci no.rrg. i.{)ﬁcl uding but not limted to Adenocarci noma (not
ot herwi se sp&NHPERPESISHNBIRIOIS| oal veol ar carci noma, Adenosquampus

carcinofe, Papillary adenocarci noma, Micoepi dernoid carci noma, Adenoid

on- smal | cellt ST AP AT Gt Ly G FAGIA a1 oG Y BUA TR Gy,

Angi ogenesi s thendudpdt,aii ddent beingeapdisd erinkiditiegraagliog@msiseinatdracirassent
o ARl ARl o o v B S8Rl Sl .,
agent and/ or oasaid@bemen@néitentethasiteaparc forgeaidtcanddreatiem wihset@dddaysemisai d
1051 de BY f oo EoclAn & oA A R BT TRor e The agent capabl e of
exhibiting the mentioned effect may be any type of agent, for exanple, the
I el I LRI B AR N B
pepti de-1ike c28aplel thedigent maybeé selasted R tha g dupesdstprioNg, proteitblpeptitibs r
pol ynuc! oot | oo peee! SAbGRTR S ahiiRn bing PSS ndthof BESHHeSRE
20 antibodies, antisense-RNA, antisense-DNA, siRNA, other polynucleotides, or
organic molecules. The antibody or functional equivalent thereof may be any type of
antibody known in the art, for example a polyclonal or a monoclonal antibody
derived from a mammal or a synthetic antibody, such as a single chain antibody or
hybrids comprising antibody fragments for example directed against a promoter or
25 inducer of angiogenesis. In addition functional equivalents of antibodies may be
antibody fragments, in particular epitope binding fragments. Furthermore, antibodies
or functional equivalent thereof may be small molecule mimicking an antibody.
Naturally occurring antibodies are immunoglobulin molecules consisting of heavy
and light chains. Functional equivalents of antibodies may be a fragment of an
30 antibody, preferably an antigen binding fragment or a variable region. Examples of
antibody fragments useful with the present invention include Fab, Fab', F(ab') , and
Fv fragments. The antibody can also be a single chain antibody (“SCA”), defined as
a genetically engineered molecule containing the variable region of the light chain,
the variable region of the heavy chain, and linked by a suitable polypeptide linker as



anti body known in the art, for exanple a polyclonal or a nonocl onal

anti body derived froma mammal or a synthetic antibody, such as a single
chai n antwbadi2/m3t60Bybri ds conpri si ng anti body fragnment s PCOMEREM3HISS
directed agai nst a pronoter or 25i nducer gf angi ogenesis. In addition
functional equivalents of antibodies nay e anti body fragnents in
particular epito i ndi agnent s Fur her nore, anti s or functional
Baui val ent ¢ RaeBBtealky} 8 Sl GHATOBIeGHE: RiH SRg's 5 AR IRARSS IRt ur al |y
occurring antéfeeed &ﬁa@'rsmglmnmog\b"ahugm anbyUtgmep@nsi sting of heavy and

| i ght chains. Functional equivalents of antibodies my be a fragnent of an
30 anti body, preferably an antigen binding fragnent or a variabl e region.

Exanpl es of amntiidngidgehic agarpies aussbing tdv'tktekprést@t mv@ﬁmtmhwmemab@m aracl ude
Fab, Faqn__'{, F ab nents. The a al. so be a single

Eho ok | bolpt iAo hiler (ATRGe R sERGLR Camp g CHT SRS RGP acl o

cont ai ni ng t kepprassardbrargienssiotind Baddthglht calhstolferatibe vari abl e regi on of
t he heavy chain, and |inked by a suitable polypeptide |inker as 13 a

genetically fused single chain nolecule. Such single chain antibodies are
al so ref er r ed\ntantiaghgioyeniglagenteicordng'todie prebant ittt tay foragamplesbe an

Ant i - angi ogeni ¢ _st rableg Frﬁ] atccorfdl ng t.o the]c Eresent invention may include
but are 5not A9FN;i$3RACIE IR BFP- OG0 9% stinmulus, anplification of

endogentius suppressors of anglogene5|s and endot hel i al ceII proliferation.

be an agont. QARMAGL B e erurCer st 0 b progRiRdnF P uPdads. YBFEeE

famly is beﬁm@'tﬁfn@&ts&fﬂ\/&&i: af VEGE MVEGRJ, YgER-D, WEQREhaiashcsrsa VEGE

famly consists VEGE- VEGE- centa

orowt h 1 act o' QBh aglor ie: YERE-Kl el Whdonoyepanepoaietic i o

t he many promglpa@engucgéra@ta@fcﬁs Bibsebebseeisioblop@enl iopepaidensustepe@ent upon
receptors. VEG- is expressed in nost

VEG 15f Iy of s and their
types o Mﬂ@é‘?te'”aﬁag%?é”gﬁ%ﬁ Sexpression in tunors often correl ates

with the extent of angi ogene5| s and pr ogn05| S. Inductl on of VEGF expression
in tunors ma caused factﬁ)rs )

LR ER N ARG e

i nf 1 ammat ory 'EleﬁBEesf M OEEF QIRY AR Fa ‘%f H”‘fr%‘\%% &Py eés'ﬁn basi ¢

fihbr OE! ast ?ftmbr’@ oﬁt@ﬁb@rlrrélatelsfmghb)é mgetfof(altaagbbe@ewsrmﬁmg@owst GRILCHGESIS) |, | ang

chenokKl nes stronmal - -derive ac nol e vi val an

or ol L er ati ol SiRigE if Gy 55 RuRga Bl ks el o R ian o A

f25Vascu:t0ar Endiairihedtoglcyiokmet le. EaﬁteﬂéuthﬁE%}%\mﬁ)fadth(e@eb@a”b ﬂmpﬂaétl ng target
or an anti-an ni nt acco to the present inventio

bart fcutar eRbORENTS £ Bt e dhgh dneiedena gat S EREP AN CheohR nvent i on

may be an i nhg.lhi stmaicelr-deébidd faatr hy. meﬁrromo@wswwﬁél aAbprolisnglicrgsgni ¢ agent

is the reconbi a&gt hu%nl zed m)nocl onal %q;&)éanti body Bevaci zumab/ Avastin

(see table 1°BEPIHRIA CYTRIGIEASS YreiyAPSLDS cogni zes all isoforns of

VEGF1. In one enbodi ment the anti-angiogenic agent according to the

tar get 19§ hySRONTaS AR A oWl CPEHE) SRRy B° SF PR aiBed £
pr ot eases t hahtifangiageltivagémectsiingds mat gresaMDinz@a 0 FiLedEdIEr/ SaGAdinM 150338
14 the anti-angiogenic agent according to the invention may be an inhibitor of a VEGF
family member. One such anti-angiogenic agent is the recombinant humanized
monoclonal IgG1 antibody Bevacizumab/Avastin (see table 1 below).
30 Bevacizumab/Avastin recognizes all isoforms of VEGF1. In one embodiment the

anti-angiogenic agent according to the invention may be Bevacizumab.

Anti-angiogenesis targets may include agents targeting the neovasculature which
may include but are not limited to proteases that breakdown the ECM, growth



factors that stinulate endothelial cell proliferation, integrins that allow
adhesi on of endothelial cells, endothelial cell apoptosis. Agents capable
of i nhi biworg12BGMoBr eakdown may i ncl ude i nhibitors of Smreraik20prastas8nases
(MWPs) which are proteol ytic enzynes thaﬁ cl eave the basenent nenbrane.
Thus, in one enbodi nent an agent capabl e %f i nhi bi ting angi ogenesis
accordlng to. the present i nvention y an MVP i nhi bi t cludlng but
ot 1 ed (e e O AL e Paal eyl Yo B3 onpORat e, cel 1
are hypoxi c, enbotablidl beliss eaddivdliakeal-dpapteeisbl e factor 1 (H FI) to signal over
production of gromh factors. Cell growh nay be inhibited by targeting
grom h factors such as VEGF, PDGF, bFGF, [L-8 or by targeting the growh
factor receptagests c'gbuﬁe of IhiBitixg ETM Bréaxabwa mHIrdudeapdhbre obf 1 nhi bi t}ng
angi ogenesis a In i nvention nma or of any
of %t he dhove Moianpi e trs MRS srotayicments J Btays Merbas&ivetl ent
cel | prolifemnsnisran@rmiug) is @ne safbebliment ag@gﬁmrﬂapablaemnﬁ!bm‘n?tdnguogémt

i nvention as an anti - enic ent. Suc r Ly, i ude r.amn see
Lable. 1 bel ofCuRners BRoSHe ey Bher MY TRt oG SohiotElede SFt e
200f their reskpticastat BidBgIimanamess Tave 2ipdiowdi tion, the

Bevaci zumab/ Avastin (see table 1 below) antibody that targets VEG- (binds
to VEGFa to inhibit VEGFRL and VEGFR2) and thus enabl es normalization
conpri siong re@mdelgs:aedy%mwhmanmgihy%wa mﬂdglgletfeétsn (I-HIEh)tI@rsﬁiﬁ&UL e and
angi ostatin (see t e 1, bel ow inds to H epat ocyte gro

factor) and BYERLIGHGBERGIONDY el LGB st bt R Bidéiha Yt

enbodi nent tif@:t@r@tsUcmagk/E@GnPD%QBHGFarLcmmmrge@nghegrawmmabton may be an
agent that inhibit adhesi 0 Thi s for, ex lLe. be achi eved by by
Farget i ng. | nTSEPIGR.ATSS BPTPEMtONmA a1 AN isdraS GRS 20Rgereanas,
0033 ant agonlaemdlagdo fegiredéht nveativn ragybe akiwhitsiior eiCargchf agpaise- av33. An

av33 anjagoni st r.di to . the resent invention may be Cilengitide (see
tabl e 1{%el oWy St%ﬂ%%sn‘g at”ﬂ@ R&5'T Ar g- G y- Asp) sequence and bl ocks the

| i gand from bi nd| ng to the integrin. Any sol uble RG containing peptides or

ti bodi d t dj h t
" venti on. | RSB AFKRoheRIerIenarS ARpiBoi BSoTs AN aNe B Bs s
inhibit cell pasdeacinv@nion agra amrmgmembIagemmSU@red@'@ma@smdude SMDamm

2gent nay b ’D'%I%#tlbe@(g@?’v@%hlﬁr@'v?w%@%bﬁgangﬁf PR bidiy PR Ror

limtedd o tuhheirnessplss shrbagH comdetitike inhibitiod xmBTHRadiauRESAeaxtiat(sed table cel |

o o -1 nor o aoSy R aights SEGE B OB in B MG “rd' bl ock the

i nteractions \/@‘GFB@ aad\mag‘er@bresapﬂﬁalmatu@w @crmprwnrgsreau@m wsodvedeslt at i n and

t at t t t
Galeconi b (568! i Ao e 0 Pt oG S0 ey e e B FplpTabisPgncs
I nhi bi tor. CedBGEXhbpates/ie gty &) ad tmecm;mwhew,cemdmd@eﬂml cel

proliferation ﬁndot helial cell mgration, MV production and affect the
i nt egrir si gf&MNAY pat hway .

In one embodiment the anti-angiogenic agent according to the invention may be an
agent that inhibits cell adhesion. This may for example be achieved by by targeting
integrin ayf3; by for example antibodies against ayf3; ligands, ayB; antagonists and
30 siRNA or antisense RNA directed against ayf3s. An ay8; antagonist according to the
present invention may be Cilengitide (see table 1 below) which contains the RGD
(Arg-Gly-Asp) sequence and blocks the ligand from binding to the integrin. Any
soluble RGD containing peptides or antibodies may be used as an anti-angiogenic
agent according to the present in vention. RGD containing peptides or antibodies
35 induce apoptosis, inhibit cell attachment, and consequently induce apoptosis.



Anti - angi ogenesi s targets may include agents targeting preexisting

vascul ature such 15as various vascul ature targeting agents (VTAs). VTAs

di srupt avoeaty3peoesent bl ood vessel s such as Conbr et astratrink2hs(3sodr ugs:
CA4P and Oxigene), which destabilizes m éotubules of vascular cells and
DMXAA (a flavonoid anal og) that increases NF-kb transcription by

phosphoryl ation | eading to the production of proteins that change vascul ar
cell shape and organi zation eventually | eading to 20apoptosis of these

cells (see tarblamtﬂer’flﬂﬁhlﬁw)merhtﬂh@arﬁlf ehgogerit @jﬂh@diamb@tan(ﬁgehh@adab}éwti on the
anti-angi geni.c,agent is

| th f.
el 1 aoo e e Eonab DO bobus irdre B e deraris tarpr b forh e ©°
$ﬁx?ngt hazon%f(érﬂble})daaé‘émthwalfﬂellTaﬁ@;lb)t@sm/reiumcélmd ?dlﬂ%@ﬁnf@hﬁﬁmt hngel l's).

al |l do e I NNI an |nterreres w unor
Necr osi Factaﬂ dd‘%' ﬁ%FQfPW '5§‘§’5’§alcﬂeh? H’&Pﬂl%?ﬁfa%t MAPOQRNGEOHAHS i ves

have been i denbiotk @@ ineelctichd ¥EBdt-Pivaii gre-abbbtotid protaindsustas(ebebsthlis in@nd

| mmunonodul at or de 30Drugs(IMDs). IMDs include but are not limted to
0-5013 or |eﬁ59%4afaﬂ% 00- 4047 or Actimid, ENMD-0995 and IMD3. IMDs are
anm no- pht al oyl - substi tut ed thalidom de anal ogues i.e. 4-am no anal ogues, in
whi ch an am no gr.ou dde to the fourth carb f th ht al ring of
thal i don de. T ATEEST SPRaSTEd o EHER TIPS PAeT TR 8 oD Gah e, | rmybe
Id}Je_ t OdﬂDWn Sb?%ﬂ%}&ﬂwidhﬂs QfCCDXI-QG{Q;VdIdlﬁ(ygenb@eS(?Irﬂihtﬂl@r IG&éd@dbé‘dethasaK/asdmir

imted to Se

.. O her at _haye been synt.hesized based on
thal | dones. mePaRCA e SRR e bR TRt i G ro B MPBN: oubeti ¢ ut ed
anal ogue), Citodibtienandifectthe(ibieyrimsigoaingpatiechyanal ogues). 5Qt her anal ogues
include but are not limted to phthalimdophthalimde and EM 12. Anal ogues
and derivatives of thalidom de may be assayed for the anti-angi ogenic
activity usi ngtiseygegahedl fafgutenay avirieagentsl tadjetity prigbxisiig Vdsoulbree suchan

oy g oL ek T G Y astign BORR S TAD o PAL Bt SRy S featblopg (-7

(Mul ler GV @bsgelFsuchurr@onidfetistatih A- 4@1r0@rugs ¥ FCaeOkigehe), WARA, 9:
1625-1630) or

proliferatiof tﬁg'“g‘?ufgg%f(gml I%ﬁ’la V %ﬁpe %E”%@Mapb@d?avoné'd anaEIoz; that

C\;L p: //\AMA}/<v. rndﬁe'asteegﬁ: %@cﬁ@t&&&)& phekphdrylatiyrele hdiageo m@%?casnguf) or in
asugi et I oC nua -9 ;
1750379 or - PRCis Al eshiiapeShage frjoedtertan ek ierdABdS boos,

63: 318RM4) . apbhtesis dnthleoguels (eée tdbi) 1 Belbwfle according to the present

i nvention include those described in US2008167272 or WO02068414 or
W)03014315 or W2005016326 or EP0856513 or US 2004/007685 20 Thus, an agent
capabl e of i mhalprdfemed ampodigenestitise muetIn ta@amcbhqgera@hgerﬂwmerdo@ﬂdé or an

ti- t tati t t t t
ol onenas o enanARoe of 8 RN et THBIBERS Mo b BrreBred TaaPh i o
i ncl udi ng. butcoIgbtnghbr:ﬁhbﬁbytvﬂth\@%ﬁteﬂnasblmoltreétﬁg;n@phhbltlpleZ‘nyeToﬁ?a dcana'@z- :
angi ost enaos vaso | or
e GEPRTS Sl TSR RR IO BN VEGE Rt bG8 g bt Ty

pr ot hr OITbI n (Wthimet o NdeRisFatlor-cantithronbin 111 fragnment, prolactin, VEGQ,
SPARC, osteopontin, maspin, canstatin, proliferin-related protein and
restin as listed in Table 1.

Two major classes of thalidomide analogues/derivatives have been identified:
selective cytokine inhibitory drugs (SelCIDs) and Immunomodulatory imide

30 Drugs(IMiDs). IMiDs include but are not limited to C-5013 or lenalidomide, CC-4047
or Actimid, ENMD-0995 and IMiD3. IMiDs are amino-phtaloyl-substituted
thalidomide analogues i.e. 4-amino analogues, in which an amino group is added to
the fourth carbon of the phtaloyl ring of thalidomide. IMiDs inhibit endothelial cell
migration and adhesion, maybe due to down-regulation of integrins.

35



30An agent capabl e of inhibiting angi ogenesis and/or an active anti-cancer
and/or an anti-netastatic agent according to the present invention nay al so
be any amgoagevmssés inhibitor such as a known angi ogeni eCamugoiwshisdi ng but
not limted to bevaci zumab/ Avastin, car b%(yam dotriazol e, TNP-470, CMLO1,

| FN-a, IL-12, platelet factor-4, suram n, ~ SU5416, thronbospondl n, VEGFR

ant agoni sts, 3 tic stero Derive

A o meer s SRAPE TR et dgotligheq fe ﬁé@?u@ahan Jfies Tradiebren
gnggigﬂes t Ihemaésuf@l lﬁs@g 8)2|7’[l/’141IBSH1e6@haébdﬁgesbhktludwbutkﬂréfhbﬁﬁm{eﬁ tcl) Cgs 11

- n

met abol | 65 (NGLBHHESBOROAKR) P Riaelsde A8 lpRa(a BabearaPia anal ogue)

CPS 45 and CPS 49 (tetrafl ourinat ed anal ogues) or phthali m dopht hal i m de
and EM

tr| nmet al ro n 1n|b| ors statin, ostatin,

3 et hox st IfGnalootEs s8R b fedib Fepsh i BB e A o 23
i nhibitors and |i nom de as | isted in Table 1. Table 2 Overview of agents
wi th an anti gngj ogenti eff 31603 Cal ticulin TLMP (Tissue
b brCor - of MalearFoprEeeh ARG TaiesTdR Tt b atesed s 1 abanaidesta he
rel ease of Sléanht@umg&%v@retduﬁé\@hmay@npmbmgmt hétaimiteti aorarl 265ayao dietdr-
I nhi bits endothelial cell proliferation by di rect bi dlng and

mine the potency to inhibit TNF-a in lipopolysaccharide (LPS) stimulated human

10 peripheral blood mononuclear cell (PBMC) bioassays (Muller GW, Chen R, Huang

SY et al., Bioorg Med Chem Lett, 1999, 9: 1625-1630) or the human umbilical vein

endothelial cell (HUVEC) proliferation and tube formation assay (as described

http://www.rndsystems.com/bioassay_detail_objectname_HUVECS.aspx) or in Wa-

kasugi K et al., Proc Natl Acad Sci U S A. 2002 January 8; 99(1): 173-177) or the

15 rat aortic ring assay (Ng SS et al., Cancer Res 2003, 63:3189-94).

Other analogues of thalidomide according to the present invention include those
described in US2008167272 or WO02068414 or WO03014315 or WO2005016326
or EP0856513 or US 2004/007685

20
Thus, an agent capable of inhibiting angiogenesis and/or an active anti-cancer
and/or an anti-metastatic agent according to the present invention may be any
angiogenesis inhibitor such as an endogenous angiogenesis inhibitor including but
not limited to VEGFR-1, NRP-1, angiopoitin 2, TSP-1, TSP-2, angiostatin,

25 endostatin, vasostatin, calreticulin, platelet factor-4, TIMP, CDAI, Meth-1, Meth-2,
IFN-a, -B and -y, CXCL10, IL-4, -12 and -18, prothrombin (kringle domain-2),
antithrombin |l fragment, prolactin, VEGI, SPARC, osteopontin, maspin, canstatin,
proliferin-related protein and restin as listed in Table 1.

30 An agent capable of inhibiting angiogenesis and/or an active anti-cancer and/or an
anti-metastatic agent according to the present invention may also be any
angiogenesis inhibitor such as a known angiogenic drug including but not limited to
bevacizumab/Avastin, carboxyamidotriazole, TNP-470, CM101, IFN-a, IL-12,
platelet factor-4, suramin, SU5416, thrombospondin, VEGFR antagonists,

35 angiostatic steroids, heparin, Cartilage-Derived Angiogenesis Inhibitory Factor,



sequestration of VEGF SEO I D NO61 (IFN al pha 21) :SEQ ID NO 62 (I FN

al pha 10) i:SEQ ID NO 63 (IFN al pha 14) SEO I D NO 64 (IFN al pha 16) 1: SEQ

| D NO 65 wOBM2zi3pdva 17) SEQ I D NO 66 (I FN al pha 1/13) SEQTIDK2bI0/673381 FN

al pha 2) SEQ I D NO 68 (IFN al pha 4) SEQ;J,‘) NO 69 (I FN al pha 6) SEQ I D NO 70
(IFN alpha 7) :SEQ ID NO 71 (IFN al pha 8)" SEO I D NO61 (I FN al pha 21)

o . o of (BB er S0 A o5, B el b5t
19  CXCL10 (ifmit¥d o QB0 B/Ianardamkioe cCEA047Aataidh ENMD-0988 &isd IMIDBNT egul at e
bFG thalidomes metabolites including but not limited to CPS 11 (N-substituted analogue),
CPS 45 and CPS 49 (tetraflourinated analogues) or phthalimidophthalimide and EM-
5 12, matrix metalloproteinase inhibitors, angiostatin, endostatin, 2-methoxyestradiol,
tecogalan, thrombospondin, prolactin, intergrin ayf3; inhibitors and linomide as listed

in Table 1.

Table 2 Overview of agents with an antiangiogentic effect

Inhibitors Mechanism ADDITIONAL INFO
Soluble vascular endothelial SEQ ID NO 14 (VEGFR 1)
igrowth factor receptor EDecoy receptors for SEQ ID NO 15 (VEGFR 2)
((VEGFR)suchas VEGF-  |VEGF-Band PIGF  gEq D NO 16 (VEGFR 3)

TRAP

Neuropilin 1 or 2 (NRP-1 or EDecoy receptors for SEQ ID NO 17 (Neuropilin-1)
2) {VEGF-Band PIGF :SEQ ID NO 18 (Neuropilin-2)

 Antagonist of SEQ ID NO 49

angiopoietin 1

“ Inhibit cell proliferation ‘SEQ 1D NO 50
Angiostatin (plasminogen)  :and induce apoptosis :‘

Eof endothelial cells

Elnhibit cell migration,  isEq 1D NO 51 and 52

. : cell proliferation and
: Endostatin :
! isurvival of endothelial ;

icells

Vasostatin (Chromogranin- Elnhibit cell proliferation SEQ ID NO 53

A) Eof endothelial cells



I nhibit cell
inhibit cell

cells,
cells,

m gration of SEQ ID NO 74 endot hel i al

mgration of 1 SEQ ID NO 78 endot hel i al downr egul at e

bFGF | nhwbi2b120sldo3prol i feration i SEQ I D NO 79 of endot irerina20tielshiss| nhi bi t
cell proliferation SEQ ID NO 80 of endotl?glial cells Affects cell
proliferation SEQ ID NO 81 of endothelial~cells SPARC (Secret ed protei n

aci di c and rich-i-n-cyst-ei-ne)-

VEGF Wi 2012/ 031603 PCT/ DK2011/ 050338

| ' Calreticulin

 TIMP (Tissue inhibitor of  Inhibit cell proliferation | (TIMP)

51 , , 'SEQ ID NO 56 (TIMP2)

i metalloproteinases) :of endothelial cells ;

51 : 'SEQ ID NO 57 (TIMP3)
'SEQ ID NO 58 (TIMP4)

Meth-1 (ADAMTS-1)

IFN-y

i Inhibit cell prollferatlon SEQ ID NO 54

éof endothelial cells

'SEQ ID NO 55 (TIMP1

éMediates the release of {SEQ ID NO 59
antiangiogenic ;

polypeptides from

| TSP1 and 2, inhibits

Eendothelial cell

proliferation by direct

Ebinding and :
Esequestration of VEGF

SEQID NO 61

(IFN alpha 21)
SEQ ID NO 62 (IFN alpha 10)
'SEQ ID NO 63 (IFN alpha 14)
i Inhibit cell migration of
iSEQ ID NO 64 (IFN alpha 16)
i endothelial cells, ;
i iSEQ ID NO 65 (IFN alpha 17)
i :downregulate bFGF,
{IFN-a :SEQ ID NO 66 (IFN alpha 1/13)
; idownregulate |
P ) :SEQ ID NO 67 (IFN alpha 2)
iangiogenesis |
:SEQ ID NO 68 (IFN alpha 4)
istimulators ;
'SEQ ID NO 69 (IFN alpha 6)
SEQ ID NO 70 (IFN alpha 7)
SEQ ID NO 71 (IFN alpha 8)
'SEQ ID NO 61 (IFN alpha 21)

Elnhibit cell migration of SEQ ID NO 72
Eendothelial cells, ':

Edownregulate bFGF

' Inhibit cell migration of SEQIDNO73

downr egul ate bFGF




20 Ost eopontin Maspin (serpin B5) Canstatin (Collagen al pha2(1V) chain)
:SEQ ID NO 83 : Inhibits proteases; SEQ ID NO 84 Inhibits endothelial cell
SEQ | D NwexomwmldéoBer ati on and m grati on Prol i f eri npceipat2et/q3n338ei n
Prol actin-7D1 precursor, ; PAP Restin, P-dy domai n-contai ni ng |inker
protein 1, Cytoplasmc linker protein 170" al pha-2, CLIP-170, Reed-Sternberg

i nt er medi at e fil-anment-associ-at-ed.prot-ei.n)...Bevaci ZUMBD/AVAS LN :
; iendothelial cells, :

édownregulate bFGF

Elnhibit cell migration of SEQ ID NO 74

| CXCL10 (C-X-C motif ;
; :endothelial cells,

chemokine 10 :
! ) idownregulate bFGF

| Inhibit cell migration of ‘SEQ ID NO 75
Interleukin-4 (IL-4) :endothelial cells, :

:downregulate bFGF

 endothelial cells, SEQ ID NO 77 (beta subunit)
 Interleukin-12 (IL-12) idownregulate bFGF, |

:stimulate angiogenesis |

inhibitor formation

:3 Einhibit cell migration of SEQ IDNO 78
Interleukin-18 (IL -18)  endothelial cells,
:: Edownregulate bFGF

 Prothrombin (kringle Inhibit cell proliferation :SEQ ID NO 79

domain-2) Eof endothelial cells

Inhibit cell proliferation |SEQ ID NO 80

Antithrombin IIl fragment :
: i of endothelial cells

: VEGI (Tumor necrosis factor : ‘
ligand superfamily member : Affects cell proliferation SEQ ID NO 81
15, Vascular endothelial cell : of endothelial cells "

growth inhibitor)

| SPARC (Secreted protein | Inhibit bindingand ~ /SEQ 1D NO 82

acidic and rich in cysteine) Eactivity of VEGF




Inhibit cell proliferation and cell migration of endothelial cells Inhibit
cell proliferation A synthetic analog of fumagillin, an antibiotic and cell
m grati orwof2oeeidadeed from the fungus Aspergillus fum garos/peedovdsesssal

cel |l sfreseni us Activates the immuneAnti ag(?l ogeni ¢ pol ysacchari de derived
from systengroup B streptococcus WO 2012/031603PCT/ DK2011/ 050338 21 WD

2012/ 031603PCT/-DK201.1./.050338 - 2--2-,-, ------ 23 CPS-49.-(-t-et-raflouri-nat-ed-;--anal-ogues
of thalidom de) :

;Inhibit integrin 'SEQ ID NO 83

: Osteopontin P .
: i signalling

Maspin (serpin B5) {Inhibits proteases SEQ ID NO 84

Inhibits endothelial cell ‘SEQ ID NO 85

Eproliferation and

Canstatin (Collagen alpha-
. 2(IV) chain)

migration

A family of peptides SEQ ID NO 86

Ewith different molecular

Proliferin-related protein Emasses, all containing
Prolactin-7D1 precursor, the N-terminal region of
_PRP  PRL. Innibits

fendotnalial calf

i migration

Restin, CAP-Gly domain- SEQ ID NO 87
i containing linker protein 1,
Cytoplasmic linker protein
1170 alpha-2, CLIP-170,
Reed-Sternberg

Elnhibits the migration of

éendothelial cells

intermediate filament-

associated protein)

: dInhibits vascular Monoclonal antibody against vascular endothellal
Bevacizumab/Avastin Eendothelial growth growth factor :
: factor

Elnhibit cell proliferation

Carboxyamidotriazole Eand cell migration of

Eendothelial cells

Elnhibit cell proliferation A synthetic analog of fumagillin, an antibiotic

TNP-470 Eand cell migration of isolated from the fungus Aspergillus fumigatus

‘endothelial cells fresenius

‘Activates the immune Antiangiogenic polysaccharide derived from

group B streptococcus

.CM101

isystem




EM 12 Pht hal i m dopht hal i m de Based on the cyclic peptide cyclo(-RGfV-),
which is selective for a, nteg ri nes, el ecoxi b phenols. Destabilizes

m cr o-t ubwbesiziB3iasascul ar cells and |ncreases NF-kb traoTamx2ptivsns3sy
phosphoryation | eading to the production,of proteins that change vascul ar
el | shape and organi zation eventual |y Ie%ﬁ ing to apoptosis of these ells
| nduces apopt-osi-s-r-api-dl-y--and.-persi-st-ently,..i-nhi-bi-t-s..VEG--secr-eti-on--and

bl ocks cell-cycle. An agent @g'b'éﬂ?inéi“%‘?f i nhi biting angi ogenesis and/ or : an
active anti - cRngefaciard/ or an amiogere®$ ast at | SE@PeNtisgaccording to the preésent
invention may al so be small - i'émlag,%ul e- recept or tyr osi ne kinase inhibitors
i ncluding but.not. limted.ta. Sc)r afenib,...24 sunitinib,. .vatalanib,. AZD2171,
CEP- 7055, CH|I R258, CP-547632,; GA\r86034, 051- 930 *ZKaCDK A6013736 AM5706,
KRN- 951, BI\/B— 582664, XL999 or Zactima. An agent: éapabhe‘ of - nhi bi t | ng :
angi ogenesi s and/ or an active anti-cancer agem “sand/ or am™ iLILI -metastatic
agent accor ding to the presenihibispidnd ¥n may' al so be a corrp@ hd that
inhibits the secinvity of one ergiogowrss angi ogenesi § _sti mul af'ors. i ncl udi ng but
not limted to FGF, VEGF, VEG&R,MMBP 1, Angl, .Ti ,2, DGF,. E’DGFR, TG 6;
endoglin and TGF-6 receptors,: MCP-1, | nt egrins. ,av330~ av/[B ;g':ﬂhd a5[31, |
VE- cadherin, | CD31, ephrin, pI asm nogen acti vagtoas o Pl @m nogen activator

i nhi bitor-1, ‘NOS 10 COX-2, such as Cel ecoxi b AC133, PIGF; MWPs such as
Mari nmast at or...Bat.i.nmast.a..and.. Idll l.d3..as.listed.in.table.2..Such.agents...
include but are not limted to antibodies or an antigen- b| ndi ng fragrrent

t her eof , pept| de-li ke anti bodies, neut raI i ZSE@IDMagbuddn&sspoM1)sense RNA,
anti sense-DNA or si RNA di rectJé‘fi]'t"la?‘gffé‘fj ASY onegas oS mbgg,gm S :
stinmulators |Tﬂv@h19@hpwgmbut not :atdiogeesd to F 1, Angl
15Ti e2, PDGF, PDGFR, TG 6, emglorsn and T%%MH:\%:% %mmbogp i | nt egrl ns
avr33, av65 and a5[31, VE-cadherin, PR IPAVO 331 (HeqmbRzRgestn-Act i vat of s,

pl asm nogen activator inhibitor-1, NOS COX— 2, AC133 and 1d1/1d3 as Ii st ed
in table 2. The -angi-ogenesi-s—i-nhi-bi-t-or-—-acecor dl ng-t-o-the-present-—-i-nvention
may al so be an Inhibitor of the notch-D114 SPH “CFH‘QH‘;?&‘ESF?\W&VWB?“P\?%?&I ar

di srupting agent s such as m CFn%E)Hst%mdmg of form blood vessels. For example the compounds:
) SU5416 (a tyrosine kinase inhibitor) and Zactima i
VEGFR antagonists langiogenesis :

: /ZD6474 (a small molecule tyrosine kinase

éstimulators
: inhibitor) and AE-941/Neovastat (a shark

cartilage component)

Includes those disclosed in US Patent 6011023

Angiostatic steroids _— and WO/1990/015816, which are hereby

i . . iInhibit basement
 including but not linitd to membrane degradation Incorporated by reference.

tetrahydrocortisol

; élnhibit basement

iHeparin

i ‘membrane degradation

Cartilage-Derived SEQ ID NO 95 (troponin, slow skeletal muscle)
 Angiogenesis Inhibitors such ‘Inhibit basement SEQ ID NO 96 (troponin, fast skeletal muscle)
as Cartilage-Derived Emembrane degradation SEQ ID NO 97 (troponin, cardiac muscle)
 Angiogenesis Inhibitory | SEQ ID NO 98 (chondromodulin-1)

factor, troponin and



20i nhi bitors. Table 3 Angiogenetic stinmulators and inhibitors thereof 25
SEQ ID NO 10 (VEG-F A) SEQ ID NO 11 (VEG-F B) SEQ ID NO 12 (VEG-F C) SEQ I D NO
13 ( VEGF WP 2012/08BR Pl acental growth factor (PIG F) or Pcasa2baros033s
endothelial growmh factor-related protei ? I ntegrate survival signals

G owh factor that binds to VEGFRL SEQ fD NO 14 (VEGFR 1) SEQ I D NO 15
(VEGFR 2) SEQ-}D-NO-16- (VEGFR -3)--SEQ-1-D--NO--12-.(- VEGF-.-

: chondromodulin

O

iInhibit cell proliferation T ’f
. ‘and cell migration and H \] \;
: 2-methoxyestradiol O - e f oA
; iinduce apoptosis of T

; ' H { H

Eendothelial cells

Elnhibit cell proliferation A sulfated polysaccharide isolated from various

. Tecogalan

Eof endothelial cells Arthrobacter bacterial species.

Prolactin Inhibit bFGF and VEGF sgq 1p NO 03

Elnduce apoptosis of Includes those disclosed in US Patent 6645991,

avps inhibitors which is hereby incorporated by reference

iendothelial cells

iInhibit cell migration of

Linomide

Eendothelial cells LS-2616, quinoline-3-carboxamide

: Thalidomide (2-(2,6- e JR—

. N :Downregulates O Y 7 5, N
i dioxopiperidin-3-yl) P ) Bl S
P ) . {Angiogenic Genes L e S N\ 7

: isoindoline-1,3-dione) R ) ,,_;\WN}“

C-5013 or lenalidomide

| CC-4047 o Actimid,

. CPS 11 (N-substituted

analogue of thalidomide)



Operates as an intrinsic and highly specific feedback inhibitor of
activated endothelial cells engaged in the process of angi ogenesis

i nhi bi ti omoabi12asdashel i al cell proliferation and pronot ipam/pa20BpBEE38Si S

I ntegrates survival signals SEQ ID NO 9% SEQ I D NO 99 SEQ I D NO 17
(Neuropilin-1) SEQ ID NO 18 (Neuropilin- ? Angl (Angi opoi etin-1)
Stabilize vessel-s..-SEQ--D-NO-19......Ti-e2-(-Angi-opoi-etin-1.receptor) -SEQ | D

NO 20 1

CPS 49 (tetraflourinated

analogues of thalidomide)

CPS 45 (tetraflourinated N

ianaloguesofthalidomide) I|

; Phthalimidophthalimide

i EBased on the cyclic o ,
; . e Wy

. Cilengitide ipeptide cyclo(-RGDfV-), T L
i Fah S o [

‘which is selective fora, "/

lintegrines,

ECeIecoxib phenols.

iDestabilizes micro-

. : S S

: Combretastatin ‘tubules of vascular cells “ E - E

; G N
and . \\T" \f,n‘l

Elncreases NF-kb tran-

éscription by phosphory- A flavonoid analogue
; Elation leading to the
DMXAA (5,6- Eproduction of proteins
dimethylxanthenone-4-acetic Ethat change vascular
acid) Ecell shape and organi-
; Ezation eventually lead-

éing to apoptosis of these

icells

Elnduces apoptosis rap- A marine-derived anti-tumour agent, originally

Eidly and persistently, isolated from the tunicate Aplidium albicans

iApIidin/dehydrodideminB :
ginhibits VEGF secretion

‘and blocks cell-cycle.

An agent capable of inhibiting angiogenesis and/or an active anti-cancer and/or an
anti-metastatic agent according to the present invention may also be small-
5 molecule-receptor tyrosine kinase inhibitors including but not limited to sorafenib,



PDG- (BB- honodi ner) Platel et-derived growh factor B chain 26 SEQ ID NO
22 (Al pha-type platelet-derived growh factor receptor) SEQ I D NO 23

(Bet a-t ypeophtmsi@s- deri ved growt h factor receptor) SEQPCIYDNR0P50338
(Platelet-derived growmh factor receptor;]ike protein) Transf orm ng
grow h factor- 13 (TGF-13) Increase ext? cellular matrix production SEQ

10 N5 (T e g by B0 ACGEE ot Aiss R Bl GlrkSE: B )

930, ZK-CDK, AG013736, AMG706, KRN-951, BMS-582664, XL999 or Zactima.

An agent capable of inhibiting angiogenesis and/or an active anti-cancer agent

5 and/or an anti-metastatic agent according to the present invention may also be a
compound that inhibits the activity of one or more angiogenesis stimulators including
but not limited to FGF, VEGF, VEGFR, NRP-1, Ang1, Tie2, PDGF, PDGFR, TGF-B,
endoglin and TGF- receptors, MCP-1, Integrins ayBs, avBs and asB4, VE-cadherin,
CDg31, ephrin, plasminogen activators, plasminogen activator inhibitor-1, NOS,

10 COX-2, such as Celecoxib, AC133, PIGF, MMPs such as Marimastat or Batimasta
and Id1/Id3 as listed in table 2. Such agents include but are not limited to antibodies
or an antigen-binding fragment thereof, peptide-like antibodies, neutralizing antibod-
ies, antisense-RNA, antisense-DNA or siRNA directed against one or more angio-
genesis stimulators including but not limited to FGF, VEGF, VEGFR, NRP-1, Ang1,

15 Tie2, PDGF, PDGFR, TGF-B, endoglin and TGF- receptors, MCP-1, Integrins ayfs,
avBs and asB4, VE-cadherin, CD31, ephrin, plasminogen activators, plasminogen
activator inhibitor-1, NOS, COX-2, AC133 and Id1/Id3 as listed in table 2. The an-
giogenesis inhibitor according to the present invention may also be an Inhibitor of
the notch-DIl4 signaling pathway or vascular disrupting agents such as microtubule

20 inhibitors.

Table 3 Angiogenetic stimulators and inhibitors thereof

FGF 10
FGF 11
FGF 12
FGF 13
FGF 14
FGF 16

SEQIDNO 1

: SEQIDNO 2

: EPromotes proliferation & ESEQ IDNO3
Fibroblast growth factor édifferentiation of endothelial cells, ESEQ IDNO 4
(FGF) Esmooth muscle cells, and ESEQ IDNO5
5 fibroblasts 'SEQIDNO 6
5 'SEQ IDNO 7 (FGF 17

ESEQ ID NO 8 (FGF 18

ESEQ ID NO 9 (FGF 19

o~ o~ e e
T N e N e N D e T



I ncrease extracel lular matrix production Increase extracellular matrix
production Bind matrix macronol ecul es and proteinases SEQ ID NO 28 (TG-
beta recaepoanizzogp@3l 1) SEQ I D NO 29 SEQ I D NO 30 (I ntegcrmbphseisy SEQ | D
NO 31 (Integrin beta-3) Bind matri x ronmol ecul es and protei nases Bi nd
mat ri x macronol ecul es and protei nases SEQ'I D NO 30 (Int egri n al pha-5) SEQ

I D NO 32 (I ntegri-n--bet-a-5).-SEQ 1-D--NG33
(Integrin beta-1) Ant i bodi es to [ ntegrl ns | ncI ud| ng but not i m;ted to
LM 609; Vitaxin 2 CD31 VE cadherin SEQ ID NO 10 (VEGF A) s%
\VEGF | Affects permeability 'SEQ ID NO 11 (VEGF B)
: : 'SEQ ID NO 12 (VEGF C)
'SEQ ID NO 13 (VEGF D)

'SEQ ID NO 14 (VEGFR 1)
'SEQ ID NO 15 (VEGFR 2)
'SEQ ID NO 16 (VEGFR 3)

VEGFR Integrate survival signals

Placental growth factor ESEQ ID NO 12 (VEGF C)
. (PIGF) or vascular : Growth factor that binds to VEGFR- :
_endothelial growth 1 ;

factor-related protein

EOperates as an intrinsic and highly ESEQ ID NO 94

Especific feedback inhibitor of

Vasohibin

Eactivated endothelial cells engaged

Ein the process of angiogenesis

: Einhibition of endothelial cell ESEQ ID NO 99
Tumstatin :proliferation and promotion of :

apoptosis

Neuropilin-1or 'SEQ ID NO 17 (Neuropilin-1)
Neuropilin-2 (NRP-1 or iIntegrates survival signals ESEQ ID NO 18 (Neuropilin-2)

'NRP-2)

Tie2 (Angiopoietin-1 | ESEQ ID NO 20
receptor) .

 PDGF (BB-homodimer) | 'SEQ ID NO 21
Platelet-derived growth ERecruit smooth muscle cells :

factor B chain




Ephrin 27 Antiobodies to avl33 endothelial junctional nolecul es
endot helial junctional nolecules Determne fornmation of arteries or veins
SEQ | D NGwB4oaEQ1do® NO 35 SEQ | D NO36 (Ephrin-Al) SEQ | PCROKG11(Epdssi n- A2)
SEQ I D NO 38 (Ephrin-A3) SEQ ID NO 39 (E ari n-A4) SEQ I D NO 40 (Ephri n-A5)
SEQ I D NO 41 (Ephrin-Bl) SEQ I D NO 42 (Eg rin-B2) SEQ I D NO 43 ( Ephrin-B3)
Pl asm nogen activators-such -as-for.exanple-Ti.ssue-type plasn.-nogen....
activator Plasminogen activator inhibitor-1 NOS (nitric oxide synthase)
COX-2 (Prostagl andin 1G H synt hase 2) 'SEQ ID NO 22 (Alpha-type platelet-
Ederived growth factor receptor)

 PDGFR platelet-

D . 'SEQ ID NO 23 (Beta-type platelet-
: derived growth factor  :Recruit smooth muscle cells ;

i derived growth factor receptor)
| receptor

ESEQ ID NO 24: (Platelet-derived

Egrowth factor receptor-like protein)

Transforming growth Increase extracellular matrix ESEQ ID NO 25 (TGF beta-1)
factor- B (TGF-B)  production 'SEQ ID NO 26 (TGF beta-2)
ff f 'SEQ ID NO 27 (TGF beta-3)

glncrease extracellular matrix ESEQ ID NO 28 (TGF beta receptor
type IIl)

TGF-B receptors : .
i production

Elncrease extracellular matrix ;SEQ ID NO 29

endoglin

Eproduction

'SEQ ID NO 30 (Integrin alpha-5)

Integrins avBs o 'SEQ ID NO 31 (Integrin beta-3)
iproteinases

i Bind matrix macromolecules and

EBind matrix macromolecules and ESEQ ID NO 30 (Integrin alpha-b)

Integrins avps : :
iproteinases iSEQ ID NO 32 (Integrin beta-5)

EBind matrix macromolecules and ESEQ ID NO 30 (Integrin alpha-5)
Eproteinases ;SEQ ID NO 33 (Integrin beta-1)

Integrins aspP1

Integrin antagonists )
: ) . :ayPs antagonist
i such as cilengitide




SEQ ID NO 44 SEQ ID NO 45 SEQ I D NO 100 (brain variant) SEQ ID NO 101

(i nducible) SEQ ID NO 102(11B fragnent) SEQ ID NO 103 WC fragnent) SEQ ID
NO 104 (ewdavteaisi@B) SEQ ID NO 46 28 A non-steroidal aowipk2ofi@nssat ory
drug (NSAI D). Decreases vascul ar per msab?J]l ty, endothelial cell
proliferation and m gration, MVP productfon and affects integrin signalling
pat hway ACL33.-ant.i-gen-DNA-Dbi-ndi-ng--pr-ot-ei-n-inhibitor -1.D-1 DNA-bindi ng
protein inhibitor 1D-3 Matyix rretal | opr ot ei nase (MWP) inhibitors ]

Mar i mast at (aqmnti‘dw% to integinisbi tor% Q(lgul ates angiiobl ast differentiation

Regul at es endﬁglubﬁé b@hotnrﬁ.@aﬁﬂi‘ﬁb e &that i on Regul at es endot hal i al trans

differentiati basenent nenbrane degradatl on WO
2012/ 031603P6$W{i%<ﬁ%0338 29 5

'SEQ ID NO 36 (Ephtin-Af
'SEQ ID NO 37 (Ephrin-A2
'SEQ ID NO 38 (Ephrin-A3

éDetermine formation of arteries or
. Ephrin ; iSEQ ID NO 39 (Ephrin-A4

(

(

(

iveins : (
'SEQ ID NO 40 (Ephrin-A5
'SEQ ID NO 41 (Ephrin-B1
'SEQ ID NO 42 (Ephrin-B2
'SEQ ID NO 43 (Ephrin-B3

D o e D D D O —

i Plasminogen actlvators :SEQ ID NO 44
iRemodels extracellular matrix,

isuch as for example :
P :releases and activates growth
i Tissue-type

; ) ) ifactors

i plasminogen activator

Plasminogen activator ESEQ ID NO 45
inhibitor-1 :

; : 'SEQ ID NO 100 (brain variant)
. NOS (nitric oxide 'SEQ ID NO 101 (inducible)
synthase) 'SEQ ID NO 102(1IB fragment)

'SEQ ID NO 108 (IIC fragment)
'SEQ ID NO 104 (endothelial)

COX-2 (Prostaglandin ESEQ ID NO 46
| G/H synthase 2) : :




The pul nonary adm ni stration of an anti-angi ogeni c agent according to the
present invention nmay be conbined with the adm nistration of active
anti - cancw0 20a31®3 5 chenot herapeuti cs either system caCrpreoilesss
pul ronary deposition. The active anti-cagger agents chenot herapeutics may
be any of the anti-angi ogenic agents nmenftroned herein above or any
chenot her apeut-i-¢-dr-ug,--cytot-oxi-c-agent--of--a-PDGFR-1-AhL-Blt Of Thus
the pul nonary admnini stration of an anti-angi ogeni c agent according to 10the
present invention may be cOANKERRIAHHEACYst:en ¢ yadni ni stration of
active anti-cancer agents Uﬂ@@ﬁ%W@tM@@ﬁ@@uﬁ@G@EinC|Udth but not linmited
to: A kylati a en%§ sugbmaamﬁiaﬁ&amaam|carboplatin,;6gakfplatin,§
mechl or et hamﬁ%ﬁg’ﬁgﬁ: b oD

h

i % 0S %Qﬂfgpa%q aﬁtﬂ‘ﬁi%rgtm %I\ﬁ’tﬁb U Cil. o Y

Anti-netabol ites, such as purine anal ogues, pyrii.n diine anaISgues and:
15antifol ates. Plant al kalPEPE G2 1&T PEAYI ds.. The conpunds i ncl udes but
are not limted to taxanes:sigpaihgedtngy pacl i t axel:/taxol, docetaxel, and vinca
al kal oi ds including Vincristine, Vinblastine, Vinorelbine, Vindesine: and

et oposi de and i i de. ; I r inhiibitors, including the type
topoisonerasé“%%ﬂ%ﬁ%%ors cﬁ%%%%%%g%%ﬁgﬁﬁ?gwhggécan and topotecan and type
Il inhibitors._ such._as_ansacrine,. .etoposide,. etoposide phosphate,. and.

t eni posi de. Antitunour antibiotics, such as dactinonycin, actinomycin,
ant hracycl i nesnA-gielny e dexgridsictdohailaunor ubi g&aqiDavedk7epi r ubi ci n and ot her
cytotoxic 25gnti.hbiotics su . cin, plicanycin and mtomnycin.
Monocl onal aﬂ@ﬁ%@g?is such?ggﬂﬁﬁgggﬁgznab (Herceptin), cetuximb, and
rituxi mb (Rituxan or Mabthera) and Bevaci zumab (Avastin) 30 Functi onal

gi ven sequencsAWiddfi Profhe HegsfRlendoiNtnoN s geoineprpti de sharing at
| east some se %ﬁ&g&sldentlaﬁ wih the given 5sequences and which shates at
| east one function, prefera Fy, aving anti- !

ESynthetic inhibitors generally contain a

Echelating group which binds the

: Matrix —_— ‘catalytic zinc atom at the MMP active :
! ) i Inhibit basement membrane . ] !
i metalloproteinase ) isite tightly. Common chelating groups
: o idegradation |
i (MMP) inhibitors iinclude hydroxamates, carboxylates,

Ethiols, and phosphinyls.Including but

Enot limited to see below row:

Marimastat (an MMP /:,\.x'i\'x N A SO
inhibitor) : 3 Kf» i
N G- Y



angi ogeni c, anti-cancer and/or anti-netastatic function. Preferably,
evol uti onary conservation between pol ypeptides of different closely rel ated
speci es, wogoizass@3sed by sequence alignment, can be usedTipk2pimpoisat t he
10degree of evolutionary pressure on ind%gidual resi dues. Preferably,

pol ypepti de sequences fromat |east 2, preferably at least 3, nore
preferably at-least -four.different. speci-es -where the function.of-the,

pol ypeptide is conserved are conpared, for exanple but not linmted to
manmmal s i ncl udi ng rodents,: nonkeys and apes. Canserved regitues are nore
likely to represent essential am no acids that:éggtot 15¢asj | Y2 be :
substituted amtiesmpan&drt o resi dues that change i e§. For .
exampl e, suchn@io@l i gnment: may be performed using cPustal f FonNEWNL - EBI

It is evident fromthe above that a reasonabl e inunmber wodixf_i cati ons or
alterations of a polypeptide sequence does not iint8Pferecwith fhe activity
of a given polypeptide. Thus, preferably, functional honol ogues of a:given
pol ypepti de conprise all 20residues, which are iconserved between at | east

honol ogues may thus conprise one or nore amno acid substitutions at
resi dues, which are not conserved between at | east 4, such as at |east 3,

for exanmpl e ghelpamsdnady sdrhihRiraidn SRecartisangiehiciayelt &lcefdimftotth@preabntl east
substitutions are

some, for exanple at |east 50%, such as all amno acid

"conser vat i v&Wenlig may gecgm lﬁ‘Sgt"‘f'tHdkﬂ‘? 8&(5'”??&@“%“@%&? galycancen ggeidr vat i ve"
where arp am RRe@6indrdpBulicidihecsysinibally dliddaep@monafidepodtart Theladtily oadl y
simlar properties. Non-copseryative substjtuti Otnﬁ are where am ng acids
are repl aced A TCAEAABNE CPEROBFTARCH IS BRLRE apY Plene BP309'999Pea® My, f ewer
non- 30consemyetibNed Bétbmtdbiové bpasy ddmothgapagizi bl e wi thout altering the

bi ol ogi cal activity of the, pol i.de, . A person skilled in the art
will know hoWY%C %'C%”hgrs%égggbdﬂ@@mfati ve' amino acid substitutions,

by whi ch one Tags fe Jamhdné@ aBkhindtidtioh oflard anti-anpddeic dddnhacddediag to35nmor e
shared chem cal and/ nservative am no acid

or physi cal characteristics. Co
31 substd t ut HResFH wpnggé/r, 'i“ﬁ‘léL)? cogbiyes dith t@%aysft%@ﬁdawaﬁvatg?nof t he
protein. Am peagiedstitaycdragehewpererdsberapeigstifclsdiag Bt o anAed BF i stics. A
conservative 2@11%( o acid SUbSLI tL(E[AI ?n, S g substitution of one am no acid
within a pred BEgeYrotisN GF iSRG saParlatn oxaiAter amino acid within
the same gr owischwhgth&hine! BRlophbsshaatidsianduidfanibuail. pr edet er mi ned group
exhibit simlagr or suhstantially sim]l ar characteristics, prgferabl y the

fass Pl FoReiaRadgy A

groups are th ”Sr‘”’b‘ﬂﬁ@oq' §Ss Bl (Rejanalogygis PYTIBIeANGHoKe rity", even
nore pref er abihijifoldigs. groups are the groups |ist ed" bel ow in "H gh |evel of
subst | tut] on” Pt AaRIBAnSGRERaPHE. REOMMAES REMESREY B8 NeUBSIat od f or
anot her wi t hitdkahbe ingluaihgSoaefitardliti®@|, ot et xé Nhdcahctalkasies chalngw.
Vincristine, Vinblastine, Vinorelbine, Vindesine and Podophyllotoxin which is
used to produce two other cytostatic drugs, etoposide and teniposide.
20 + Topoisomerase inhibitors, including the type | topoisomerase inhibitors
camptothecins: irinotecan and topotecan and type Il inhibitors such as
amsacrine, etoposide, etoposide phosphate, and teniposide.
+ Antitumour antibiotics, such as dactinomycin, actinomycin, anthracyclines
including doxorubicin, daunorubicin and epirubicin and other cytotoxic
25 antibiotics such as bleomycin, plicamycin and mitomycin.
» Monoclonal antibodies such as trastuzumab (Herceptin), cetuximab, and

rituximab (Rituxan or Mabthera) and Bevacizumab (Avastin)



Lower | evels

of simlarity: 15Polarity: i) Am no acids having polar s

i de

chains (Asp, GQu, Lys, Arg, H's, Asn, Gn, Ser, Thr, Tyr, and Cys,) ii)
Am no aciwe 2nevisng3non- pol ar side chains (Ay, Al a, Val pcax20iilos033Rhe,
Trp, 20Pro, and Met) Hydrophilic or hydr%)hobi c: 1ii) Hydrophobic am no
acids (Ala, Cys, dy, Ile, Leu, Met, Phey " Pro, Trp, Tyr, Val) 25 iv)

Hydr ophilic 1 no _aci.ds (Ar Ser,, Thr., Asn, Asp, Gn, Qu, H's, Lys)

Char ges: V) @UFP3?§M%5J°9@?%8F?6'XP%I@%%, Cys, Gn, Ay, Ile, Leu, Met,
Phe, Pro, Ser, 30Thr, Trp, Tyr, Val) vi) Basic amno acids (Arg, His, Lys)
vii) Acidic i)

Aci di c am no

5

10

15

20

25

30

35

m no. acj ds (/(as Au) .32 High level of simlarity: v
RGP e st S rabepidanor Sden Seciienge g tne'presdit
invention is a polypeptide sharing at least some sequence identity with the given

sequences and which shares at least one function, preferably, having anti-

angiogenic, anti-cancer and/or anti-metastatic function.

Preferably, evolutionary conservation between polypeptides of different closely
related species, e.g. assessed by sequence alignment, can be used to pinpoint the
degree of evolutionary pressure on individual residues. Preferably, polypeptide
sequences from at least 2, preferably at least 3, more preferably at least four
different species where the function of the polypeptide is conserved are compared,
for example but not limited to mammals including rodents, monkeys and apes.
Conserved residues are more likely to represent essential amino acids that cannot
easily be substituted as compared to residues that change between species. For
example, such an alignment may be performed using ClustalW from EBML-EBI. It is
evident from the above that a reasonable number of modifications or alterations of a
polypeptide sequence does not interfere with the activity of a given polypeptide.
Thus, preferably, functional homologues of a given polypeptide comprise all
residues, which are conserved between at least 4, such as at least 3, for example at
least 2 different species. Functional homologues may thus comprise one or more
amino acid substitutions at residues, which are not conserved between at least 4,
such as at least 3, for example at least 2 different species.

It is preferred that at least some, for example at least 50%, such as all amino acid
substitutions are “conservative”. Amino acid substitutions may be regarded as
"conservative" where an amino acid is replaced with a different amino acid with
broadly similar properties. Non-conservative substitutions are where amino acids
are replaced with amino acids of a different type. Broadly speaking, fewer non-
conservative substitutions will be possible without altering the biological activity of
the polypeptide.

A person skilled in the art will know how to make and assess ‘conservative’ amino
acid substitutions, by which one amino acid is substituted for another with one or
more shared chemical and/or physical characteristics. Conservative amino acid



I X) Amno acids having aliphatic side chains (dy, Ala Val, Leu, Ile) x)
Am no aci ds having aromatic side chains (Phe, Tyr, Trp) 10 xi) Am no acids
havi ng bawocosiwdesoshai ns (Lys, Arg, His) xii) Am no aeCi®DKavi3g338ydr oxy
side chains (Ser, Thr) 15 xiii) Am no agj| ds havi ng sul phor-contai ni ng side
chains (Cys, Met), More preferred conservative am no acids substitution
groups are: valine-|eucineisol euci ne, phenyl al ani ne-tyraosine, :

Pysi ne- ar gi nieHeStoRR AR 5% aelo aiiat 18 AelpTibih b ioirln. Aohe apids gragar
from the abowe gesligedrecéraig tb BRarsaRatauReEbiceNAlconsyTRARNG Wenivd adid agnent

t her eof may cotr)’r%ri se.nore one consera\(/ﬁ?éi.ve am nc? aci dqsubsti ution

t han _
from nore t hSHOPHUIOG %A SURRHUEIGALL LY AMNG 3G WA @iRjedelermiegd 98HP Akr ei n
above. Pol ypepiinglgsdofor bhethemaainb iaoid witiih e rRmesfoss, aWhdadiel trrniineacigs andar d

am o 261 0s Sg AL o8 0 POL bl SR E RSl kRS P HRERL  ds

preferably the groups are the groups listed below in “Lower levels of similarity”, even
more preferably the groups are the groups listed below in “High level of similarity”.

Within the meaning of the term “conservative amino acid substitution” as applied
10 herein, one amino acid may be substituted for another within the groups of amino

acids indicated herein below:

Lower levels of similarity:

15 Polarity:
i) Amino acids having polar side chains (Asp, Glu, Lys, Arg, His, Asn, GIn, Ser,
Thr, Tyr, and Cys,)

ii) Amino acids having non-polar side chains (Gly, Ala, Val, Leu, lle, Phe, Trp,
20 Pro, and Met)

Hydrophilic or hydrophobic:
iii) Hydrophobic amino acids (Ala, Cys, Gly, lle, Leu, Met, Phe, Pro, Trp, Tyr,

Val)
25
iv) Hydrophilic amino acids (Arg, Ser, Thr, Asn, Asp, GIn, Glu, His, Lys)
Charges:
V) Neutral amino acids ( Ala, Asn, Cys, Gin, Gly, lle, Leu, Met, Phe, Pro, Ser,
30 Thr, Trp, Tyr, Val)

vi) Basic amino acids (Arg, His, Lys)

vii) Acidic amino acids ((asp, Glu)
35



am no acids. There are twenty standard naturally occurring am no acids and
two special am no acids, selenocysteine and pyrrolysine, as well as a vast
nunber ofwoOnoraBaddard ani no aci ds” which are not i ncor poratk2dii/esvzs8pr ot ei n
in vivo. Exanples of nonstandard am no aggds i ncl ude the sul fur-containing
taurine and the 30neurotransmtters GABA and dopam ne. O her exanples are

| ant hi oni ne, 2- Am noi sobutyric acid, and dehydroal ani ne. Further non
standard amino acids are ornithine and citrulline. WD

2012/ 031603P@EI4HIs28 bl @588 33 Non-standard ami no acids are usually forned
t hrough nodifications to standard am no acids. For exanple, taurine can be
formed by the decarboxyl ati on of cysteine, while dopam ne is synthesized
from tyrosingiignd Ayidie amimy adidiaend Beiraatddey G, Pea] Gluansp)at i onal

nodi ficgtion of proline (common in collagen). Exanples of non- 5naturally
occurri%g amno acids are those listed e.g. in 37 CF.R section

1.822(b) (4), gl | @dimindbcibs RaEng ApPEpOLAE edaihe(@iynAlBWal efear Bf)ce. Both
standard and non-standard am no acid residues described herein can be in
the "D' or "L" isomeric form preferably "L" isoneric form 10 It is

cont enpl at ed xj hat AmihelBcitis baahg e@viatialsiatchaine gPi, Myr,tTopt he i nvention may
conprise any am no acid including non-standard am no acids. In preferred
enbodi ments a functional equival ent conprises only standard am no aci ds.
15The steandaxij andniino Beids Radnglbagic sidk ahains(lds, Amy HRe | i nked by pepti de
bonds or by non-peptide bonds, preferably however by peptide bonds. The
term peptide al so enbraces post-translational nodifications introduced by
chem cal or efizymantias atiyg Bavinghdronnside eisaidy SekMhwn in the art. Such
post-transl ational nodifications can be introduced prior to partitioning,

if desired. Am no acids as specified herein 20wil|l preferentially be in the
L- st er eoi songdfih ¢ fA@ring adios havieg sulplesraloagsnitgsiddehainp(Cygedet)nst ead of the 20
nat ural ] y-occurring am no acids. Several such anal ogs are known, i ncl uding
fluorop nylalanine norl euci ne, azetidine-2-carboxylic acid, Sam noethyl

cyst ei ne, t ophan _.and t unct i onal horml oque within
The scope of e PRt RRG BN Snind acids Py TnidiRies SR VAP S s | east
sonme sequencesoldemmiel plyenpddnire-yadsiHee Beindargihing, gavae-valegyans aspapagihier abl y
functi onal haoml oques have at | east 75% sequence identity, for exanple at
| east 80% se§UEHEE®i dentity, such as at |east 85 % sequence identity, for
exanpl e at | east 90% sequence identity, for exanple at |east 91% 30sequence
identity, such as at |least 92 %sequence identity, for exanple at |east 93
% sequ ent ch as _at st, .94 % sequence, i dent it f or exanpl e
2t T eadt o5 dhe bsnuned teafleRyung i iiSsalhe FRLETEROO8Rhl drmsalne Tty
for exarrpl e derbefasdy Sfiprisequan ditan erentanbgrvatiecdmias aaid dubsiitttidddrdyh sequence

: : 0
Isggﬂtelnfzg’ f O %Hg%l o%egg%cﬁﬂps gfac%%ggr%atllv%eanrﬁl% %ci‘c’yls taQ o3 dvheer}el loX\F/) eptide

Polypeptides of the invention may comprise standard and non-standard amino acids

25 or mixtures of both. It is preferred that the polypeptides only comprise standard
amino acids. There are twenty standard naturally occurring amino acids and two
special amino acids, selenocysteine and pyrrolysine, as well as a vast number of
"nonstandard amino acids" which are not incorporated into protein in vivo. Examples
of nonstandard amino acids include the sulfur-containing taurine and the

30 neurotransmitters GABA and dopamine. Other examples are lanthionine, 2-
Aminoisobutyric acid, and dehydroalanine. Further non standard amino acids are

ornithine and citrulline.



WO 2012/ 031603PCT/ DK2011/ 050338 34 Sequence identity can be cal cul ated
using a nunber of well-known al gorithns and applying a nunber of different
gap penalwpesi12/Bi®3sequence identity is cal cul ated rel aPCcT®K2011/d38338
full-1ength sequence of the reference polLypepti de. Any sequence alignnent
tool, such as but not limted to FASTA, AST, or LALIGN may be used 5f or

sear chi ng honpl oque nd. calcplatin uenc identity. Moreover
oo oot o MRy et RDnprst oot b T bl Rlooiainads SrOaEr 1 i t ed
}: o PAM BlL OSSHMP@acmEé%M mteam;'ble asu rrreeycdaﬂoeafopheceely wtetdectaﬁbex;a@tafncdi c@éltmgl thm
or exa e osiItion s | C sScorin matri X A | e VI a
The ParTBL ASHhIE SaPanie i HisttksrRa SionL Urbea YR el RHR ey red Using
gLrA ggel 10 ?Esﬂﬂ@ﬁﬁbﬁdn%ﬁmbglhcﬁ?ﬂ oepeinh@gcoanﬂoremtcenég@um Eﬁﬁ’{p}!@«ﬁmhe the

a ori m e use W enlt n e I N e r
and a gab. exBHEHBPCBGHER B T ATeE AN B IS S gl CoEt SHORBI s ey | n

one enbodi nenll of whichere hooPbLIB&I kdreiribyatferddeenodi fi cations such as
ubi quitination, labeling (e.g., with radionucl eotides, various enzynes,
etc.), pegylation (derivatization with polyethylene glycol), or by

insertion (orBosruétahdatrdbholnoiwtamhem andiho %ylﬂtrbﬁélh@)desf:nm epeiacaddesnuitle as
orni thine, whi ch 0. not .n rna n proteins. 20ln addition to

the peptidyl cdo¥pbulfaLede (E'f“r B@Zerﬂ@y}j: dsorgergr Pl Iy simlar conmpounds may

be formg at ed to mmc the key portions of the peptlde structure and t hat
such conpounds he . sa er a t.he tides of the
Chventton it Cte PpBeck it Blictighel ERireT cESuR RS e MR SR e cal
dezi gnihng kPEMthe éﬂi}p@rﬁm@facmkh(tlhdm@nbdﬂetc?ad&rd dﬁﬂhcf) exidsmh grefesdceri ficati 01[1
and other a at) o ed to e am no . termnus o
T R e e S R T T Wi
It will be understood that all such sterl cally simlar constructs fall
within e of t resen ntion. . Peptide
o kyl atfns d7R Seshpaid il TR A Gt e RS H D e S AR o wi ¢ i
and Loval ent 'b?)?ﬁeZ""ep‘”"e e O ot as 1 Or Fod L LRE, SR, B Geu 65,
"he1 udi ng-di R R AR on B o oA s B
fequi \éal en]E S @atelypéepaalrcﬁghstmslareﬁkr&gm iafthd amgkdcerp@;si ﬁ%r@atbﬁalgg@dm%tlm ch are
ound in fragne i.nclu t one .0 0 t N- an -termni,
mans known AN PRAMARHEEH b naMYoRAS isstrb qubto pags B sBSEaTEtt on' or
addi ti ogo nmut auiit Srefef&ratiatglbe in e Lrawrebigomdele tordnAeiinocadcid e@aégm &M no aci d,
i o el ds, SMROYBRART 1m0 et BIESoa TG Sabiocieids, SEveraCSe GRARES o 50
am no aci ds. abe Kndwn)@riclueiiay flusesphlengalanimeyndieueindedzetiding-2radisoxyliovdie,l6-have
; g . .
at least 75% seqL eg@,(fe i.dentj F@éﬂ] Lor e nalpgrtﬁ%'l east 80% sequence identity,

such as at | &q¥t /J%I‘:éa?,r YOLYRIOR le at |east 90 % sequence

identity, for exarrpl e at least 91% sequence identity, such as at |least 92 %

dent 10at | t % i.dent h
25 enc® oa° LioehClor RS Fy Pl GRSy SRR ETRGg o Bulbe” " °°
identity, suctmatashibits hidesdt sOhe¥egasntendantitydeitit & bylypémide@kagplea at | east 97%

0 0
::gﬂ:ﬂg: : g:%t?%]lﬁ .ce,sgl)Jr%Peraabﬁy ﬁlmcglona ﬁor%glogﬁ}ess l{/%%??eas%} seéfuenfcgrldentlfarrpI e 99%

for example at least 80% sequence identity, such as at least 85 % sequence
identity, for example at least 90 % sequence identity, for example at least 91%

30 sequence identity, such as at least 92 % sequence identity, for example at least 93
% sequence identity, such as at least 94 % sequence identity, for example at least
95 % sequence identity, such as at least 96 % sequence identity, for example at
least 97% sequence identity, such as at least 98 % sequence identity, for example
99% sequence identity with a given polypeptide sequence.

35



15Del etion nutants suitably conprise at |east 20 or 40 consecutive am no
acid and nore preferably at | east 80 or 100 consecutive amno acids in

| engt h. Iwoi2e1z3edoar red t hat functi onal honol ogues of aPgnaropaisyisept i de
conprises at the nost 500, nore pref erab%%( at the nost 400, even nore
preferably at the nost 300, 20 yet nore eferably at the nobst 200, such as

at the nost 5, for, exanpl e at t st 160, suc at t st 150 am no
R T R P g R R W S

?nt i -angi ogerapglymgratnunﬁwn@eauffamu §dp ﬁéﬁdltre:@ﬂﬁ’ééameﬂcé Id@ﬁﬁtyfabalcula(ljtedti/ét Pﬁds
or assayl n nti-an uncti on ncl ude but Imte (0] ose
hoscrs boy' 19 relfiteBare R o Sebiehes Suhh fRianes pelypeicb Amptshench: b of

whi ch are 35@&@@?%tltmwmaraQMdn&yumgaew EASEA, BlliﬁS'l\(girhdeGM fifay &BIRYHNY

anti -netastatic unction incl ude ar.e not mite t unor

ol i e oo oy ealihi Hamaiobues S5 Pl Bl Sushet e ekl aPte Whdn: 140
(1973)), (Cgl @ppnmhatecanb@pmmmﬁmmbsﬁtwomhhm&mjfh\aa b"?/lﬂh?g-hﬁﬁfedgé at iSc an
acti vi ty r I M L O n,
Li fe Sci ence?AM/M% °r?§gw}”ftf'°e§6’a§@§ @M&JW%&F@ Seﬁg’é‘égof@@’i'-'%%%) and
those descri kgesimple, ¥8SSM @ﬁ)@utuoﬁéaecuf&i dcoflifig matr&mmwe@pﬁétywammprat ed by
r ef erence. O@F—g@ nmet hods eval uati nga(gt he eff { 8 ogenesi S
inhibitor in d Progigiy OH%OVST’éﬁg%‘%@e g%ﬁntﬁg@y o‘?eéoﬂ“ﬁ%?' 2&8"3M%s a
mar kelr i 107 clr @]f/p@rﬁauﬂarf?dgapﬁdﬁem;ngmrﬁséxtmml Bor &@kriple; aveBRAST Qfgoi;i]llhﬁDrlhaYESSH S
or ce roliferati o apopt os] s m ana I S, asurl the t r

"t er sti £ al PR Wi aXErpenReREat RAnSARDE S5re 269 5 ge v eRion S iBasur i ng

wound heal i ngn themenge Measuring the concentration of viable circulating
endothelial cells (CECs) in the blood; Measuring the concentration of
viable circulating progenitor cells (CPCs) in the blood; 20 Measuring the
protein | eveIFuhalombalsdl‘ﬁolﬁéua@rrﬂ&ﬁlhrmeﬁmd&ﬁeﬁt’lﬁﬂﬁerE’d)rﬁﬁrisech‘thi@hd adhesi on

mol ecul 1%5; dsflca{lor% sucﬁ agr %ltqﬁitlrr}aglon ?abehng (B‘SC tl?h radionucleotides, various
enzymes, etc.), pegylation (derivatization with polyethylene glycol), or by insertion
(or substitution by chemical synthesis) of amino acids such as ornithine, which do

not normally occur in human proteins.

20 In addition to the peptidyl compounds described herein, sterically similar compounds
may be formulated to mimic the key portions of the peptide structure and that such
compounds may also be used in the same manner as the peptides of the invention.
This may be achieved by techniques of modelling and chemical designing known to
those of skill in the art. For example, esterification and other alkylations may be em-

25 ployed to modify the amino terminus of, e.g., a di-arginine peptide backbone, to
mimic a tetra peptide structure. It will be understood that all such sterically similar
constructs fall within the scope of the present invention.

Peptides with N-terminal alkylations and C-terminal esterifications are also encom-
30 passed within the present invention. Functional equivalents also comprise glycosy-

lated and covalent or aggregative conjugates formed with the same molecules,

including dimers or unrelated chemical moieties. Such functional equivalents are

prepared by linkage of functionalities to groups which are found in fragment

including at any one or both of the N- and C-termini, by means known in the art.
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Measuring the protein | evel inpleural effusions; CT i magi ng of
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transit twoep12/031603 PET i magi ng of tracer uptake; PCT/DK2011/0503RI of
bl ood fl ow and perneability; asuring the protein level in
urine (Jain RK, Duda DG Cdark J Loefller JS (2006) Nature

Clinical Practice, Vol. 3 No. 3 used herejn the expressi variant"
et or s to polYBERRRNSIPoY ST fiso BR FERIH B HEHBNIBIagS: dhe RECHR ey
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and/ or an active an anc d/ or an | - met ati I ncl udi ng
Babur not |1 RECBGEE B RRE i S el gt el e irom 40 BT ming oSy "Yg o
10, 11, 12, sdch d8iroh40 t1d%0 ahfino ddids. 18, 19, 20, 21 22 23 24,

5

A functional homologue may be a deletion mutant which have at least 75%
sequence identity, for example at least 80% sequence identity, such as at least 85
% sequence identity, for example at least 90 % sequence identity, for example at
least 91% sequence identity, such as at least 92 % sequence identity, for example

10 at least 93 % sequence identity, such as at least 94 % sequence identity, for
example at least 95 % sequence identity, such as at least 96 % sequence identity,
for example at least 97% sequence identity, such as at least 98 % sequence
identity, for example 99% sequence identity.

15 Deletion mutants suitably comprise at least 20 or 40 consecutive amino acid and
more preferably at least 80 or 100 consecutive amino acids in length.

It is preferred that functional homologues of a given polypeptide comprises at the
most 500, more preferably at the most 400, even more preferably at the most 300,

20 yet more preferably at the most 200, such as at the most 175, for example at the
most 160, such as at the most 150 amino acids in addition to the sequence of the
given polypeptide.

A functional homologue of an agent capable of inhibiting angiogenesis and/or an
25 active anti-cancer and/or an anti-metastatic agent may be a polypeptide having at
least 70 % sequence identity with SEQ ID NO. 1,2, 3,4,5,6,7,8,9,10, 11, 12, 13,
14,15, 16,17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,
36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 51, 53, 54, 55, 56, 57,
58, 59, 60, 61, 62, 63, 63, 65, 66, 67, 68, 69, 70, 71,72,72,73,74,75,76,77,78,
30 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97 or 98 and

having anti-angiogenic, anti-cancer and/or anti-metastatic function.

Methods for assaying anti-angiogenic function include but are not limited to those
described in Auerbach et al., (2003) and Walter et al., (2004), both of which are
35 hereby incorporated by reference.
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Methods for assaying anti-metastatic function include but are not limited to the lung
tumor colonization assay (Fidler, I. J., Nature (London) (New Biol) 242:148 (1973)),

Colorimetric heparinase assay for alternative anti-metastatic activity (S.C. Ahn, B.Y.
Kim, W.K. Oh, Y.M. Park, H.M. Kim and J.S. Ahn, Life Sciences, Volume 79, Issue

17, 20 September 2006, Pages 1661-1665) and those described in US 5, 039, 662,
all of which are hereby incorporated by reference.

Other methods for evaluating the efficacy of an angiogenesis inhibitor includes:
taking biopsies to analyse protein expression as a marker, microvascular density,
presivascular cell coverage of tumor vessels or cell proliferation/apoptosis genomic
analysis;
e Measuring the tumor interstitial fluid pressure;
¢ Measuring of tissue oxygenation;
¢ Measuring wound healing time;
e Measuring the concentration of viable circulating endothelial cells (CECs) in
the blood;
e Measuring the concentration of viable circulating progenitor cells (CPCs) in
the blood;
e Measuring the protein level in plasma of proteins such as VEGF, PIGF,
TSP1 and adhesion molecules;
¢ Measuring the protein level in ascites;
e Measuring the protein level inpleural effusions;
¢ CT imaging of blood flow and volume, permeability-surface area product
mean product transit time;
e PET imaging of tracer uptake;
¢ MRI of blood flow and permeability;
¢ Measuring the protein level in urine

(Jain RK, Duda DG, Clark JW, Loefller JS (2006) Nature Clinical Practice, Vol. 3 No.
1)

As used herein the expression "variant" refers to polypeptides or proteins which are
homologous to the basic protein, which is suitably an agent capable of inhibiting
angiogenesis and/or an active anti-cancer and/or an anti-metastatic agent including
but not limited to those defined by SEQ ID NOS: 1, 2, 3, 4,5, 6,7, 8,9, 10, 11, 12,

43,
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13,14, 15,16, 17,18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34,
35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 51, 53, 54, 55, 56,
57, 58, 59, 60, 61, 62, 63, 63, 65, 66, 67, 68, 69, 70, 71,72,72,73, 74,75, 76, 77,
78,79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97 or 98 but
which differs from the base sequence from which they are derived in that one or
more amino acids within the sequence are substituted for other amino acids. Amino
acid substitutions may be regarded as "conservative" where an amino acid is
replaced with a different amino acid with broadly similar properties. Non-
conservative substitutions are where amino acids are replaced with amino acids of a
different type. Broadly speaking, fewer non-conservative substitutions will be
possible without altering the biological activity of the polypeptide.

Preparation of polypeptides

Polypeptides may be purified from natural sources, which should be selected
according to the occurrence of the polypeptide. Non-limiting examples of natural
sources includes cell extracts, tissue extracts, plant extracts, body fluids, such as
saliva or serum, milk or eggs. Polypeptides may also be recombinantly produced as
described in more details herein below and then optionally be purified from host
cells expressing the heterologous protein, from host organisms, such as transgenic
plants or animals expressing the heterologous polypeptide or from tissue culture
medium from host cells expressing the heterologous polypeptides.

Purification of proteins in general involves one or more steps of removal of or
separation from contaminating nucleic acids, phages and/or viruses, other proteins
and/or other biological macromolecules. The procedure may comprise one or more
protein isolation steps. Any suitable protein isolation step may be used with the
present invention. The skilled person will in general readily be able to identify useful
protein isolation steps for a given polypeptide using routine experimentation.

The protein isolation steps useful with the present invention may be commonly used
methods for protein purification including for example chromatographic methods
such as for example gas chromatography, liquid chromatography, ion exchange
chromatography and/or affinity chromatography; filtration methods such as for
example gel filtration and ultrafiltration; precipitation, such as ammonium sulphate
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precipitation and/or gradient separation such as sucrose gradient separation. The
purification may comprise one or more of the aforementioned methods in any

combination.

The aforementioned methods are well known to the skilled person and may for
example be performed as described in the “Protein Separation Handbook
Collection” including the titles “Antibody Purification”, “The Recombinant Protein
Handbook”, “Protein Purification”, “lon Exchange Chromatography”, “Affinity
Chromatography”, “Hydrophobic Interaction Chromatography”, “Gel Filtration”,
“Reversed Phase Chromatography”, “Expanded Bed Adsorption” and
“Chromatofocusing” prepared by Amersham Biosciences and available from GE.

The polypeptides of the invention may also be recombinantly prepared, in particular
functional homologues are preferably produced recombinantly. Useful recombinant
production methods includes conventional methods known in the art, such as by
expression of heterologuos polypeptide or functional homologues thereof in suitable
host cells such as E. coli, S. cerevisiae or S. pombe or insect or mammalian cells
suitable for production of recombinant proteins (see below). The skilled person will
in general readily be able to identify useful recombinant techniques for the

production of recombinant proteins in general.

In one embodiment the polypeptides are produced in a transgene plant or animal.
By a transgenic plant or animal in this context is meant a plant or animal which has
been genetically modified to contain and express a nucleic acid encoding the given
polypeptide or functional homolgue hereof.

In one aspect of the present invention, the polypeptide is produced by host cells
comprising a first nucleic acid sequence encoding the given polypeptide or a
functional homologue thereof operably associated with a second nucleic acid
capable of directing expression in said host cells. The second nucleic acid
sequence may thus comprise or even consist of a promoter that will direct the
expression of protein of interest in said cells. A skilled person will be readily capable
of identifying useful second nucleic acid sequence for use in a given host cell.

90,
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invention. The skilled person will in general readily be able to identify
useful protein isolation,ste for a give | ypepti de using, routine

experi mentation. 30 Tﬁ%“q Vra&i?@ﬁ}? hoshelk tf’t‘?ﬁé@{%ﬁ%ﬁ'ﬂsﬁ(ﬂpswrﬂ ﬂ%ﬁe present
invention may be commpBlypeptiiechriied fuadisorabhoréloged thefasr.i fi cati on incl udi ng
for exanpl e chromat ographi ¢ net hods such as for exanpl e gas chromat ography,

l'iquid romat ogr aphy, ion exchange chronmat ography and/or affinity
chr omat ogr apye réddnibidnit poly p&dtitledsussprotuc® hay bSkekastiyeargelonfétionalt i on and

ultrafiltration; eci pitation, ch as. ammpni . um sul phate .38 precipitation
ondl or or adi artheckisE B bi 8B o GrBis T i e h Sl eR e e
purificati on aeye. qoERkKilsE porsen Gill BeDdtste of idbingy afsQitgie piotain &diaeh Brgs farn any
conbi nati on. 5The aforenmentioned nmethods are well known to the skilled
person and iy WEO AV RENFE BLYER or red as described in the "Protein

Separ at2oon Handbook Col | ection” including the titles "Antibody

Purification N a prqurré?cfgr% ocliirrr]%Htt ofﬁ)ﬁgltn\elclalﬂion, the polypeptide is recombinantly

produced in vitro in host cells and is isolated from cell lysate, cell extract or from
tissue culture supernatant. In a more preferred embodiment polypeptide is produced
by host cells that are modified in such a way that they express the polypeptide of

25 interest. In an even more preferred embodiment of the invention said host cells are
transformed to produce and excrete the polypeptide.

The gene expression construct may comprise a viral based vector, such as a DNA
30 viral based vector, a RNA viral based vector, or a chimeric viral based vector.
Examples of DNA viruses are cytomegalo virus, Herpex Simplex, Epstein-Barr virus,
Simian virus 40, Bovine papillomavirus, Adeno-associated virus, Adenovirus,
Vaccinia virus, and Baculo virus. However, the gene expression construct may for
example only comprise a plasmid based vector.
35
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In an eé/5en mgre[- r ef rer enbodi matglt cl(f the jnvention said host ce,ls are
hat the host cell culture’is may be eukaryotic, for example a mammalian cell culture

or a yeast cell culture.

Useful mammalian cells may for example be human embryonal kidney cells (HEK

cells), such as the cell lines deposited at the American Type Culture Collection with
30 the numbers CRL-1573 and CRL-10852, chick embryo fibroblast, hamster ovary

cells, baby hamster kidney cells, human cervical carcinoma cells, human melanoma

cells, human kidney cells, human umbilical vascular endothelium cells, human brain

endothelium cells, human oral cavity tumor cells, monkey kidney cells, mouse

fibroblast, mouse kidney cells, mouse connective tissue cells, mouse oligodendritic
35 cells, mouse macrophage, mouse fibroblast, mouse neuroblastoma cells, mouse



transforned to produce and excrete the pol ypeptide. The gene expression
construct may conprise a viral based vector, such as a DNA 30viral based
vect or, awBM&wmisi@B based vector, or a chineric viral basedbKzectosn33s
Exanpl es of DNA viruses are cytomegal o vi ,’us, Her pex Sinpl ex, Epstein-Barr
virus, Siman virus 40, Bovi ne papillomavirus, Adeno-associ ated virus,

Adenovi r us, Vacg ga Vi rgf and BacHI 0 Vi ru However, the l?ene expr essi on
construct may' 6 BAIRPORB SIS Rouse %smcatosz?s%%usvae
2012/ 031603P¢dr élaksa@mumg&aﬂébtﬂoeyt@n@ REpest marlnmaryw;ﬁmbnmﬁ cpmsma&s an

expression c¢ p ncti onal honol ogues
t her eof , feagﬂ'f@oél% ?ggnggh&gh@'—%r{\\ésgﬁ }(W% ’ﬂ@r}ﬁééﬁﬂ%nces for exanpl e
fromthe native gene. Additionall y, it may contain a pronoter region
derived from i ral or tic.gene, includ manmal i nand
sect  genos TheNEs el BRs A asginahts biorapus SRy vars Lol Frak Rt ceior ont
from the nat invsg for @i be #do/pehsircald nay foraxeebletise Spddharoneyceberiyhigl d,

t he pronoter o%‘ﬁ%' on iis selected to function nost optinmally with the vector

and host cell ASY&tion. 10 In a preferred embodi ment, the pronoter
region is selected froma group conprising Rous sarcona vi rus Iong term nal

repeat pronoter, .and cyto i rus inmmedi Il r onot

CF Pragt | on't dbe siStamaianadsah A Are el Kioan B R sRled oBisRB RN My 1 onort er
regi on 1‘osddgre'b<ma§|eftfeqo”9rf@rrg§@as Gésoﬁilgmi mmemmhsmmtcm&m mfleliﬂwlBrl%mgyuses,
yeasts an ria rder, to obta a I 0 combi nant LA
or functional BhﬁrR%J&BUéN ey &Andsyons: g %%ﬁ@?fe é'ﬁk%%gp%(‘?h%ri se enhancer
el enents, such as the OBl SP163 20el enent of the 5 end untransl ated region
of the npuse vascul endot hel i an gr factor ene ces for

o otugi no- o FoEBSb s Bresany RastPudt valeR oy S Roe e B BN et o1
and/ or anti - mls‘oaﬁrahdury destghba and mofadtungd umuztn@eectow@nﬁntmm &cndﬁqu@a:t eri sed
in 25th t he e eukar%otl ¢, far _exanp

a1 comel &b falngse skt e AR FoR GrePE haarits SR SSATTER 2kl | s may
for exanpl e heryftomtheatduirgnedcukingrdyuerdes sit (HeEfinee) bB)ctureuelel Bg aimhe cel |

i nes deposi tag% S%Estlthtlonénﬁgér 85‘3,&!%%0%'61%8%% I%l. Ilnegcetneral mocs thcatlons of the
genes are readily accomplished by a variety of well-known techniques, such as site-
directed mutagenesis (see, Gillman and Smith, Gene 8:81-97 (1979) and Roberts,

20 S. et al. , Nature 328:731-734 (1987) and U.S. Patent No. 5,032,676, all of which
are incorporated herein by reference). Most modifications are evaluated by
screening in a suitable assay for the desired characteristic.

25 Pulmonary administration

When used herein the term “deposition of drugs in the lungs” and other variations on
this theme is meant to describe local pulmonary drug administration and not
systemic drug administration via the airways with the purpose of minimising the

30 systemic spill over of the anti-angiogenetic drug in order to avoid or minimise the
many adverse effects connected with systemic administration of anti-angiogentic
agents.

As the airways of the lung become smaller and more highly branched, they become
35 increasingly difficult to penetrate with aerosol. To optimize deposition in either the
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angiogenesis inhibitor have been dissolved or as a dry powder inhalation. When
used herein the terms “intratracheal, intrabronchial or intraalveolar or bronchio-
alveolar administration” include all forms of such administration whereby one or
more agents capable of inhibiting angiogenesis and/or active anti-cancer agents

25 and/or anti-metastatic agents are applied into the trachea, the bronchi or the alveoli,
respectively, whether by the instillation of a solution of the angiogenesis inhibitor, by
applying the angiogenesis inhibitor in a powder form, or by allowing one or more
agents capable of inhibiting angiogenesis and/or active anti-cancer agents and/or
anti-metastatic agents to reach the relevant part of the airway by inhalation of one or

30 more agents capable of inhibiting angiogenesis and/or active anti-cancer agents
and/or anti-metastatic agents as an aerosolized or nebulized solution or suspension

or inhaled powder or gel, with or without added stabilizers or other excipients.
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abl e to sel f uaed evaiia thdatcamersttic passece. Thus, in one enbodi nent the
ef fecti ve anount of one or nore agents capabl e of inhibiting angi ogenesis
and/ or active anti-cancer agents and/or anti-netastatic 25agents or a

functional hamelaegisel rlhby?bé@fali\jeﬁecﬁbtmflaiaﬁ&éﬁ?ﬁslksyoﬁb”)tvraaérfd@&belwaj tubes in
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20 5 and 6 can also be used by the patient without assistance provided that the patient
is able to self-activate the aerosol device.

Thus, in one embodiment the effective amount of one or more agents capable of
inhibiting angiogenesis and/or active anti-cancer agents and/or anti-metastatic
25 agents or a functional homologue thereof is administered by intratracheal,

intrabronchial, intraalveolar or bronchio-alveolar administration.

In another embodiment the subject is administered a solution of one or more agents
capable of inhibiting angiogenesis and/or active anti-cancer agents and/or anti-
30 metastatic agents thereof via bronchoalveolar lavage.

In another embodiment the subject is administered a solution of one or more agents
capable of inhibiting angiogenesis and/or active anti-cancer agents and/or anti-
metastatic agents via blind tracheal washing alone as the sole intervention or in

35 combination with systemic administration of chemotherapeutic anticancer therapy.



I n anot her enbodi nent the subject is adm nistered a solution of one or nore
agents capabl e of inhibiting angi ogenesis and/or active anti-cancer agents
and/ or anwD-2020Brd0ast ati ¢ agents thereof via bronchoal veora2oavegsss | n
anot her enbodi nent the subject is adninigéered a solution of one or nore
agents capabl e of inhibiting angi ogenesi s"and/or active anti-cancer agents
and/or anti-netastatic agents via blind tracheal washing alone as the sole
intervention or in 35conbination with system c adm nistration of
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sol ution conprising one or nore agents capabl e of inhibiting angi ogenesis

and/ or act i vqan amﬁtheroamﬁﬁmagem sutﬁmﬁsnadrﬁmts'teré@b@ébrahbu@ @afstc&pable oif n t he
range o .to 10000 %ig&ctlveln redi ents per }ﬁ tt on.

sui t abl con g FGRPCRPYS BRYRKATIYE ARE CAATR) S9BRS NG 6“1"]636%6 5000 jig
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jig per m solution, such as in the range of fromabout 0.1 jig to 250 jig
per m sol utiiwancthefdrebciment te®sasadt iod mammaul d be from about 0.1 to about
5.0 ng, preferably fromabout 0.3 ng to about 3.0 ng, such as from about
0.5 to about 1.5 ng and especially in the range fromO0.8 to 351.0 ng per n
soluti o A i efi@héeshiscaiaentttthi@imaaimavelih dufenf rom about 0.1 to about WO
2012/ 031603PCT/ DK2011/ 050338

In another embodiment the human is a child younger than 12 years of age.

In another embodiment the human is an adult older than 12 years of age.

25
Preferred concentrations for a solution comprising one or more agents capable of
inhibiting angiogenesis and/or active anti-cancer agents and/or anti-metastatic
agents are in the range of 0.1 ug to 10000 pg active ingredients per ml solution. The
suitable concentrations are often in the range of from 0.1 g to 5000 pg per ml

30 solution, such as in the range of from about 0.1 pg to 3000 pg per ml solution, and

especially in the range of from about 0.1 pg to 1000 pg per ml solution, such as in
the range of from about 0.1 pg to 250 pg per ml solution. A preferred concentration
would be from about 0.1 to about 5.0 mg, preferably from about 0.3 mg to about 3.0
mg, such as from about 0.5 to about 1.5 mg and especially in the range from 0.8 to
35 1.0 mg per ml solution. A preferred concentration would be from about 0.1 to about



46 5.0 ng, preferably fromabout 0.3 ng to about 3.0 ng, such as from about
0.2 to about 2.5 ng and especially in the range fromO0.2 to 1.0 ng per m
sol uti on.woypi2oshicosyst emi ¢ doses are: Lenalidom de, adecmipat2eriedosssal |y at
the dose of 25 ng g.d. for 21 days. 5- Thgl i dom de (n=129; 100 ngy per day
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Conpos t 1 ons SEHEBrRERRTL KPR i bor P B P4E BN GBOELL A ¢ he
present i nverbboip.5 A ArdecspepiaBpiaiiad iaphe Gomome t@ 1.0y perargEstlEionaPydidag of
i nhi biting angi o%en sis and/or active 1l5anti-cancer agents and/or

anti - met ast atve® &e‘fﬂsgsiaF?'conbi nation with, preferably dissolved in, a

phar maceut i cal | yerRfig&RidabidmifRidré®orallPaethe vase ¥f 2 mg GUE Bt 1CyE] er or
di l uent._The pharnaceuti cal osition my be a solid, a liquid, a gel or
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t hose skilled inuenn dese iniiply foedgifirst syclatiae @48 m@MR)i ons nay be packaged
for use or filtered under aseptic conditions and freeze-dried, the
freeze-dried preparation being dissolved in a sterile aqueous sol ution
prior to adm nistration. 25In one enbodi nent a freeze-dried angi ogenesi s
i nhi bitgy preparation may be pre- packaged for exanple in single dose
units. In an _even nore preferred enbodi ment the single dose unit is
adj ust ed to tharpacewinal campogdiepssi ti ons may contai n pharmaceutical ly
acceptabl e auxiliary substances or 30 adjuvants, including, wthout
limtation, pH adjusting and buffering agents and/or tonicity adjusting
agent s, such Phgrmacsutiest sampesitiensdiriermatations or usedl hmpresenbingentiopdnalyde

chl oride, polgsehtdbIInbde mor@h§eHELEIHIN bdBhibiBAS angi is and/or acti
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saline, physiologically compatible buffers and the like. The compositions may be
20 sterilized by conventional techniques well known to those skilled in the art. The
resulting aqueous solutions may be packaged for use or filtered under aseptic
conditions and freeze-dried, the freeze-dried preparation being dissolved in a sterile

aqueous solution prior to administration.

25 In one embodiment a freeze-dried angiogenesis inhibitor preparation may be pre-
packaged for example in single dose units. In an even more preferred embodiment
the single dose unit is adjusted to the patient.

The compositions may contain pharmaceutically acceptable auxiliary substances or

30 adjuvants, including, without limitation, pH adjusting and buffering agents and/or
tonicity adjusting agents, such as, for example, sodium acetate, sodium lactate,
sodium chloride, potassium chloride, calcium chloride, etc.

The compositions may contain pharmaceutically acceptable auxiliary substances or
35 adjuvants, including, without limitation, pH adjusting and buffering agents and/or
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Long-circulating liposomes are characterized by their ability to extravasate at body
30 sites where the permeability of the vascular wall is increased. The most popular way
of producing long-circulating liposomes is to attach hydrophilic polymer polyethylene
glycol (PEG) covalently to the outer surface of the liposome. Some of the preferred
lipids are: 1,2-Dipalmitoyl-sn-Glycero-3-Phosphoethanolamine-N-
[Methoxy(Polyethylene glycol)-2000] (Ammonium Salt), 1,2-Dipalmitoyl-sn-Glycero-
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25 Micelles are formed by surfactants (molecules that contain a hydrophobic portion
and one or more ionic or otherwise strongly hydrophilic groups) in aqueous solution.

Common surfactants well known to one of skill in the art can be used in the present
invention. Suitable surfactants include sodium laureate, sodium oleate, sodium

30 lauryl sulfate, octaoxyethylene glycol monododecyl ether, octoxynol 9 and
PLURONIC F-127 (Wyandotte Chemicals Corp.). Preferred surfactants are nonionic
polyoxyethylene and polyoxypropylene detergents compatible with IV injection such
as, TWEEN-80, PLURONIC F-68, n-octyl-beta-D-glucopyranoside, and the like. In
addition, phospholipids, such as those described for use in the production of

35 liposomes, may also be used for micelle formation.



Sui tabl e solvents for the pharmaceutical preparation within the scope of
the present 25inventions are solutions containing at |east 70% (v/v) of

et hanol ; wolatZom®3cont ai ning at | east 85% (v/v) are preCemed wiisst

sol utions having an et hanol content of norge than 95% (v/v) are particularly
preferred. The concentration is given in gercent by volunme (v/v), the

remai nder being water. Most particularly preferred is ethanol which already
contains small anounts of water, e.g. 96% ethanol, so that it is no |onger
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f ormul ati on, fadightionasolvbntanount as will be therapeutically effective. The
quantity to be adm ni stered depends on the subject to be treated,
i ncluding, e.g. the weight and 25age of the subject, the disease to be

treated and mhassimtauroémmcﬁmaﬁte thé@drﬁ@dﬁutbné@@@@emgwmr@g@t peéntionl o body
of the order of active i di ent per
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body wei ght, veodi/especeaddy11173; WOgang@saeihdfwoet/aberdg. 0.1 jig to 1000 jig
per kilo body weight. Using multineric forns of the conpounds, the suitable
dosages are often in the range of fromO0.1 jig to 1000 jig per kilo body

wei ght, such as in the range of fromabout 0.1 jig to 750 jig per kilo body
wei ght, and especially in the range of from 35about 0.1 jig to 500 jig per

kilo body weigghtnig 46heE térind PRarirRRE&IRS prepAiSPRKkin thelscope of the present
25 inventions are solutions containing at least 70% (v/v) of ethanol; solutions containing
at least 85% (v/v) are preferred whilst solutions having an ethanolcontent of more
than 95% (v/v) are particularly preferred. The concentration is given in percent by
volume (v/v), the remainder being water. Most particularly preferred is ethanol which
already contains small amounts of water, e.g. 96% ethanol, so that it is no longer
30 hygroscopic and evaporates azeotropically.

One alternative is the development of nebulizers in which aqueous solutions of
pharmacologically-active substances are sprayed under high pressure so as to
produce a mist of inhalable particles. The advantage of these nebulisers is that there



51 jig to 250 jig per kilo body weight. Adm nistration nmay be perfornmed
once or may be followed by subsequent admi nistrations. 0.1 jig to 5000 jig
per kil o wodgimsight, such as in the range of from aboutrC®/mk2piigpsv3383000
jig per kilo body weight, and especially_in the range of fromabout 0.1 jig
to 1000 jig per kilo body wei ght 5preferr’gbly in the range of 5 jig to 500
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fromabqgut 0.11..ig to 10000 jig per kilo body wei ght per day. Using
nononeritt forns of the conpounds, the suitable dosages are often in the
range of fromO0.1 jig to 5000 jig per kilo body weight per day, such as in
the range of fromabout 0.1 jig to 3000 jig 15 per kilo body weight per
day, and espe@H19 F4 M€ he range of fromabout 0.1 jig to 1000 jig per kilo
body wei ght per day, when based on nononeric fornms having a sequence
identical to SE 12, 13, 14, 15,

16, 20 honol 668 9'”9&3%%%[&?}%1%@’6{‘%‘8‘ a@grmgceyg{?agmeif?ga/e@ggw‘tg 2t he
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range of 1-2nd@/){ﬁodd1/e%sé1§_nt hs, such as in the range of 1-2 days to 1 nonth.
30Medi cal packagi ng The conpounds used in the invention nmay be adm ni stered
al one or in conbination wth pharmaceutically acceptable carriers or

exci pi ents, The@régaedtions agd &drainistated intd madesredmpbliblefwithriié dbsagrs may
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el evant " dos BLe BGRAER! PRCETRRION. W7 B ERSIEHS Ao Pl odedd
packagi2ty conpmgpésr kilopbay weigaut i cal conposi tion 10conprising a conpound as
defined above or a pharnaceutically acceptable salt
The preparations are administered in a manner compatible with the dosage
formulation, and in such amount as will be therapeutically effective. The quantity to
be administered depends on the subject to be treated, including, e.g. the weight and
25 age of the subject, the disease to be treated and the stage of disease. Suitable
dosage ranges are per kilo body weight normally of the order of several hundred ug
active ingredient per administration with a preferred range of from about 0.1 ug to
10000 pg per kilo body weight. Using monomeric forms of the compounds, the
suitable dosages are often in the range of from 0.1 pg to 5000 ug per kilo body
30 weight, such as in the range of from about 0.1 ug to 3000 ug per kilo body weight,
and especially in the range of from about 0.1 pug to 1000 pg per kilo body weight.
Using multimeric forms of the compounds, the suitable dosages are often in the
range of from 0.1 ug to 1000 ug per kilo body weight, such as in the range of from
about 0.1 ug to 750 pg per kilo body weight, and especially in the range of from
35 about 0.1 ug to 500 ug per kilo body weight such as in the range of from about 0.1



t hereof and pharmaceutically acceptable carriers, vehicles and/or

exci pi ents, said packaging conprising from1l to 7 dosage units, thereby
havi ng dosageixmsidos for one or nore days, or from?7 to PLTAMIRATNS0GI8LS, oOr
mul ti pl es thereof, thereby having dosage_units for one week of

adm ni stration or several weeks of adm n?gtrati on. 15 The dosage units can

be as defined ab . The cal ac be in suitable formfor
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20Exanpl e 2 Protocol for gul nonary treatment with thalidonide t hr ough
i nhal ation 39,40, 41, 42,43, 44 45 406, 47, 48, 49, 50, 51, 51, 53, 54, 55, 56 57 58, 59, 60,
20 61, 62, 63, 63, 65, 66, 67, 68, 69, 70, 71,72,72,73,74,75,76,77,78, 79, 80, 81,
82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97 or 98 for functional
homologues and fragments the dose is calculated based on the molecular weight of

the monomeric form to the molecular weight of the homologues or fragments.

25 Duration of dosing will typically range from 1 day to about 4 months, such as 2 days
to about 3 months, for example in the range of 1-2 days to 2 months, such as in the
range of 1-2 days to 1 month.

30 Medical packaging

The compounds used in the invention may be administered alone or in combination
with pharmaceutically acceptable carriers or excipients, in either single or multiple
doses. The formulations may conveniently be presented in unit dosage form by

35 methods known to those skilled in the art.



|. Patient group to be treated: 25Patients with cancer where the cancer has
net astasi zed to the lungs. [|1. Treatnent reginme: Local admnistration of 3
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A successful treatnment results in 1) dispgppearance or reduction in size of
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20met as{qati c agents is a small nol ecule tyrosine kinase inhibitor. 6. The
conposi t1ion of claim1, wherein one or nore agents capabl e of inhibiting
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20

When the medical packaging comprises more than one dosage unit, it is preferred
that the medical packaging is provided with a mechanism to adjust each
administration to one dosage unit only.

25 Preferably, a kit contains instructions indicating the use of the dosage form to
achieve a desirable affect and the amount of dosage form to be taken over a
specified time period. Accordingly, in one embodiment the medical packaging

comprises instructions for administering the pharmaceutical composition.

30 Examples
Example 1
Protocol for local pulmonary treatment with thalidomide through Bronchoalveolar
lavage (BAL)

35 I. Patient group to be treated:



8. The conposition of claim1l1l, wherein one or nore agents capabl e of
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20 Example 2
Protocol for local pulmonary treatment with thalidomide through inhalation

I. Patient group to be treated:
25 Patients with cancer where the cancer has metastasized to the lungs.

Il. Treatment regime:

Local administration of 3 x 20 mg thalidomide via a nebulizer (Aeroneb®).

30 lll. Analysis of results:
A successful treatment results in 1) disappearance or reduction in size of
metastases, in radiography of the lung fields before and after treatment and or on
thoracic CT-scan, and or 2) reduced signs and symptoms of pulmonary dysfunction
i.e. disappearance of dyspnea, increased FEV1 and VC, eventually combined with
35 an improved SAT O, measured using pulse oximetry, provided that the first SAT

0,% was abnormally low.
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15 4. The composition of claim 1, wherein one or more agents capable of inhibiting
angiogenesis and/or active anti-cancer agents and/or anti-metastatic agents
is an agent capable of inhibiting VEGF receptor.
5. The composition of claim 1, wherein one or more agents capable of
inhibiting angiogenesis and/or active anti-cancer agents and/or anti-
20 metastatic agents is a small molecule tyrosine kinase inhibitor.
6. The composition of claim 1, wherein one or more agents capable of inhibiting
angiogenesis and/or active anti-cancer agents and/or anti-metastatic agents
is an agent capable of inhibiting any VEGF.
7. The composition of claim 1, wherein one or more agents capable of inhibiting
25 angiogenesis and/or active anti-cancer agents and/or anti-metastatic agents
is an agent capable of the “trapping” or inhibition of the binding of VEGF to
its receptor
8. The composition of claim 1, wherein one or more agents capable of inhibiting
angiogenesis and/or active anti-cancer agents and/or anti-metastatic agents
30 is thalidomide or a derivative and/or analogue thereof.
9. The composition of claim 1, wherein one or more agents capable of inhibiting
angiogenesis and/or active anti-cancer agents and/or anti-metastatic agents
is Bevacizumab.
10. The composition of claim 1, wherein one or more agents capable of inhibiting
35 angiogenesis and/or active anti-cancer agents and/or anti-metastatic agents
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is Suramin.

11. The composition of claim 1, wherein one or more agents capable of inhibiting
angiogenesis and/or active anti-cancer agents and/or anti-metastatic agents

is Sunitinib.

5 12. The composition of any of the preceding claims, wherein the subject is
administered a solution of one or more agents capable of inhibiting
angiogenesis and/or active anti-cancer agents and/or anti-metastatic agents
via bronchoalveolar lavage.

13. The composition of any of the preceding claims wherein the subject is

10 administered a solution of one or more agents capable of inhibiting
angiogenesis and/or active anti-cancer agents and/or anti-metastatic agents
via blind tracheal washing.

14. The composition of any of the preceding claims, wherein the subject is
administered a nebulized solution or a suspension of one or more agents

15 capable of inhibiting angiogenesis and/or active anti-cancer agents and/or
anti-metastatic agents.

15. The composition of any of the preceding claims, wherein the subject is
administered a nebulized aerosol or inhaled powder form of one or more
agents capable of inhibiting angiogenesis and/or active anti-cancer agents

20 and/or anti-metastatic agents.

16. The composition of any of the preceding claims, wherein the subject is
administered a pegylated, liposomal or nanoparticle prepared form of one or
more agents capable of inhibiting angiogenesis and/or active anti-cancer
agents and/or anti-metastatic agents.

25 17. The composition of any of the preceding claims, wherein the subject is
administered one or more agents capable of inhibiting angiogenesis and/or
active anti-cancer agents and/or anti-metastatic agents during
bronchoscopy.

18. The composition of any of the preceding claims, wherein the subject is

30 administered also administrated active anti-cancer agents
chemotherapeutics systemically.
19. The composition of any of the preceding claims, wherein the subject is a
mammal.
20. The composition of claim 10, wherein the mammal is a human.

35 21. The composition of claim 11, wherein the human is a child younger than 12
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years of age.

22. The composition of claim 11, wherein the human is an adult older than 12
years of age.

23. Use of a composition for airway administration to a subject comprising an
effective amount of one or more agents capable of inhibiting angiogenesis

for use as a medicament for the local inhibition of metastasis in the
pulmonary parenchyma.

24. The use according to claim 15, wherein the agent capable of inhibiting
angiogenesis is thalidomide or a derivative and/or an analogue thereof.

25. The use according to any of claim 15 or 16, wherein the subject is also
administered active anti-cancer agents chemotherapeutics systemically.

26. A composition for airway administration comprising an effective amount of
one or more agents capable of inhibiting angiogenesis for use as a
medicament for the local inhibition of metastasis in the terminal lung unit
(TLU), interalveolar septae, pulmonary interstitium and pulmonary
parenchyma.

27. The composition according to claim 18, wherein the agent capable of
inhibiting angiogenesis is thalidomide or a derivative and/or an analogue
thereof.

28. A method for the local inhibition of metastasis in the terminal lung unit (TLU),
interalveolar septae, pulmonary interstitium and pulmonary parenchymain a
subject comprising airway administration of an effective amount of one or
more agents capable of inhibiting angiogenesis.

29. The method according to claim 20, wherein the agent capable of inhibiting
angiogenesis is thalidomide or a derivative and/or an analogue thereof.



