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t her ef or. BACKGROUND [W@ﬁl /éN@ap%B SETIPNSEQR| on (CNV) refers to
abnormal or excessiVerREAEVIENT OF NEP‘bAS’e@L}"qfﬂ?fION the choroid | ayer
a

of the eye, and is a conmon synptom of age-re macul ar degener ati on
(AMD). In AVD, which is the major cause of irreversible blindness
wor | dwi de, CNV is cha e .Qgroidal bl ood
vessel s t hrough the=BFHeH s fert space, leading to

i nf | anpggrijon (Whipgda Bﬁ[d%' danﬁ%&&%ﬁb of @ﬁ%d%@t@??fo‘iqmﬁﬁ@ﬁtbﬂa' ly fibrosis
in the nacula [ 0004] Current treatnments for AMD and ot her types of

chor oiAlicateanMNe.cV )7 203t filgd February 6, 2009; the disclosure of which is incorporated by

reference in its entirety for all purposes.

FIELD
[0002] The present application is in the field of ocular neovascularization as occurs, for

example, during macular degeneration; and treatments therefor.

BACKGROUND

[0003] Choroidal neovascularization (CNV) refers to abnormal or excessive formation of
new blood vessels in the choroid layer of the eye, and is a common symptom of age-related
macular degeneration (AMD). In AMD, which is the major cause of irreversible blindness
worldwide, CNV is characterized by abnormal growth of choroidal blood vessels through the
Bruch’s membrane into the subretinal space, leading to inflammation (which generally subsides),
angiogenesis, and finally fibrosis in the macula.

[0004] Current treatments for AMD and other types of choroidal neovascularization
typically involve administration of anti-angiogenic agents. However, such treatments do little to
alleviate the inflammation and fibrosis that also result from CNV. Thus, although encouraging
in the sense of reversing neovascularization; these treatments are not as clinically effective as
might be desired, because they do not address the fibrotic damage resulting from CNV.

[0005] Accordingly, anti-fibrotic treatments for ocular neovascularization (e.g., AMD),
to be used either separately or in conjunction with anti-angiogenic treatments, would lead to

greater clinical success in alleviating vision loss due to CNV.

SUMMARY
[0006] It is disclosed herein that increases in expression of certain lysyl oxidase-type

enzymes occur in parallel with the fibrotic damage that follows choroidal neovascularization
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embodi ments: [0009]1. A net hod for the treatment of ocul ar

neovasowodmiengti on i n an organi sm

[0009] 1. A method for the treatment of ocular neovascularization in an organism,
wherein the method comprises inhibiting the activity of a lysyl oxidase-type enzyme in one or
more cells of the organism.

[0010] 2. The method of embodiment 1, wherein inhibiting comprises binding of an
antibody to a lysyl oxidase-type protein.

[0011] 3. The method of embodiment 2, wherein the lysyl oxidase-type protein is
lysyl oxidase (LOX).
[0012] 4. The method of embodiment 2, wherein the lysyl oxidase-type protein is

lysyl oxidase-related protein 2 (LOXL2).

[0013] 5. The method of embodiment 1, wherein the method further comprises
inhibiting the activity of an angiogenic factor in one or more cells of the organism.

[0014] 6. The method of embodiment 5, wherein the activity of the angiogenic

factor is inhibited by binding of an antibody to the angiogenic factor.

[0015] 7. The method of embodiment 5, wherein the angiogenic factor is a vascular
endothelial growth factor (VEGF).
[0016] 8. The method of embodiment 7, wherein the VEGF is vascular endothelial

growth factor A (VEGF-A).



wherein the method conprises inhibiting the activity of a |ysyl

oxi dase-type enzyne in one or nore cells of the organism [0010]2. The

met hod ofwenbodiomwat 1, wherein inhibiting conprises bi rdirus2ab/oa3zsant i body
to a lysyl oxidase-type protein. [0011] 3. The nmet hod of enbodi nent 2,
wherein the |ysyl oxidase-type protein is |ysyl oxidase (LOX). [0012]4. The
nmet hod of enbodi mnent 2, wherein the |ysyl oxidase-type protein is |ysyl

oxi dase-rel ated protein 2 (LOXL2). [0013]5. The net hod of enbodinment 1,

wher el e met Rbd f IERBNEbeEHtagkme i bineicHythe ﬁ@ula@eqqyﬁcy?a@fza%%

angi 0geal€ if ks s8eQBE B diP ﬁ)_u@%lohssistﬁfg 38 2LI9RA ST ulak Q%glrn@_ti&li‘? met hod

of enbodi nent 5, wherein the activity of the“angiogenic fa I's inhibited
by bi ridMig), diabatic manofrsidy (RR) andeetmypatyerfipcerthatotior . [ 0015] 7. The net hod of

SPB\?\E If[&?@ét g’r \(,\Q(érgezl) &hter}r?etl?gcgéfo eQnebrgd?mgr?t%E gv er.elsn t%e \Ellfaltslgolgyalg in?rr(]) géerglellntioadle
eye of the organism.
[0019] 11. The method of embodiment 6, wherein the antibodies are introduced into
the eye of the organism.
[0020] 12. The method of embodiment 2, wherein a polynucleotide encoding the
antibody is introduced into the eye of the organism.
[0021] 13. The method of embodiment 6, wherein one or more polynucleotides
encoding the antibodies are introduced into the eye of the organism.
[0022] 14. The method of embodiment 10, wherein the antibody is introduced into
one or more retinal epithelial cells.
[0023] 15. The method of embodiment 11, wherein the antibodies are introduced into
one or more retinal epithelial cells.
[0024] 16. The method of embodiment 12, wherein the polynucleotide is introduced
into one or more retinal epithelial cells.
[0025] 17. The method of embodiment 13, wherein the polynucleotide or
polynucleotides are introduced into one or more retinal epithelial cells.
[0026] 18. The method of embodiment 12, wherein the polynucleotide is
encapsidated in a viral vector selected from the group consisting of adeno-associated virus
(AAV), adenovirus and lentivirus.
[0027] 19. The method of embodiment 13, wherein the polynucleotide or
polynucleotides are encapsidated in a viral vector selected from the group consisting of adeno-
associated virus (AAV), adenovirus and lentivirus.
[0028] 20. The method of embodiment 18, wherein the viral vector is an adeno-
associated virus (AAV).
[0029] 21. The method of embodiment 19, wherein the viral vector is an adeno-
associated virus (AAV).
[0030] 22. The method of embodiment 20, wherein the viral vector is AAV Type 2 or
AAV Type 4.



[ 0016] 8. The net hod of enbodi ment 7, wherein the VEG- is vascul ar

endot helial gromh factor A (VEGF-A). WO 2010/091279PCT/ US2010/ 023359

[ 0017] 9. We 2nvdeo2zy90of enbodi ment 1, wherein the ocul ar mrePIBI@QI0233EZat i on
occurs in a disease selected fromthe group consisting of age-related
macul ar degeneration (AMD), diabetic retinopathy (DR) and retinopathy of
prematurity. [0018]10. The method of enbodinent 2, wherein the antibody is

|ntro into the eye of the org 19]11. The net hod enbaodi mant
i&iﬁlﬂ the anti b&%‘ieé%et%ﬁ %&w{?ﬁet ée ¥ifel YoFtof I‘*FeAgP’g e

[OOZO]MVﬁg@eqet hod of enbodi rrent 2, wherein a polynucl eotide encod| ng the

antibody is'introduced into the eye of the organism [0021]13. The nethod of

enbodi[6@3A] 6, widrei Mhemecthod efomebqiohgmiuc Wheteirdés organism is a mammal.

[0033] 25. The method of embodiment 24, wherein the mammal is a human.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] Figure 1 shows hematoxylin and eosin (H&E)-stained thin sections of mouse
choroid and retina from laser-treated (left and center panels) and control, untreated animals (right
panels). The top three photographs show sections of two injured eyes and a control eye at 4 days
after laser photocoagulation; the bottom photographs show sections of two injured eyes and one
control eye at 7 days after laser photocoagulation. Lesioned sites are enclosed within ovals.
[0035] Figure 2 shows red cyanine 3 immunofluorescence, indicative of CD45
immunoreactivity, in thin sections of mouse choroid and retina, from laser-treated (left and
center panels) and control, untreated animals (right panels). The top three photographs show
sections of two injured eyes and a control eye at 4 days after laser photocoagulation; the bottom
photographs show sections of two injured eyes and one control eye at 7 days after laser
photocoagulation. Lesioned sites are enclosed within ovals.

[0036] Figure 3 shows quantitative analysis of levels of CD45-reactive area in sections
from control and laser-injured mice at days 14 and 28 after laser photocoagulation. Degree of
inflammation is expressed as CD45-positive area as a percent of the total lesion area.

[0037] Figure 4 shows Trichrome-stained thin sections of mouse choroid and retina from
laser-treated (left and center panels) and control, untreated animals (right panels). The top three
photographs show sections of two injured eyes and a control eye at 4 days after laser
photocoagulation; the bottom photographs show sections of two injured eyes and one control eye
at 7 days after laser photocoagulation. Lesioned sites are enclosed within ovals.

[0038] Figure 5 shows Sirius Red-stained thin sections of mouse choroid and retina from
laser-treated (left and center panels) and control, untreated animals (right panels). The top three
photographs show sections of two injured eyes and a control eye at 4 days after laser
photocoagulation; the bottom photographs show sections of two injured eyes and one control eye

at 7 days after laser photocoagulation. Lesioned sites are enclosed within ovals.



encodi ng the antibodies are introduced into the eye of the organi sm

[ 0022] 14. The net hod of enbodi nent 10, wherein the antibody is introduced
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enbodi mrent 11, wherein the antibodies are introduced into one or nore
retinal epithelial cells. [0024]16. The nmet hod of enbodi nent 12, wherein the
pol ynucl eotide is introduced into one or nore retinal epithelial cells.
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[0040] Figure 7 shows quantitative analysis of collagen deposition in sections from
control and laser-injured mice at days 14 and 28 after laser photocoagulation. Collagen
deposition was quantitated as described in the legend to Figure 6.
[0041] Figure 8 shows levels of mRNAs encoding lysyl oxidase (LOX) and lysyl
oxidase-like (LOXL) proteins in laser injured eyes at 4, 7, 14 and 28 days after photocoagulation.
For each of days 4, 7, 14 and 28, each group of five bars represents, from left to right,
normalized mRNA levels for LOX, LOXL1, LOXL2, LOXL3 and LOXLA4. Bars at each time
point represent data for, from left to right, normalized mRNA levels for mLOX, mLOXLI,
mLOXL2, mLOXL3 and mLOXLA4.
[0042] Figure 9 shows levels of mRNAs encoding lysyl oxidase (LOX) and lysyl
oxidase-like (LOXL) proteins in laser injured eyes at 2, 4, 28 and 35 days after photocoagulation.
Results were obtained in a separate experiment from the one whose results are depicted in Figure
8. For each of days 2, 4, 28 and 35, each group of five bars represents, from left to right,
normalized mRNA levels for LOX, LOXL1, LOXL2, LOXL3 and LOXLA4. Bars at each time
point represent data for, from left to right, mLOX, mLOXL1, mLOXL2, mLLOXL3 and
mLOXLA4.
[0043] Figure 10 shows quantitative analysis of levels of CD45-reactive area in sections
from laser-injured mouse eyes at day 35 after laser photocoagulation. Mice had been treated
with anti-LOXL2 antibody (leftmost bar); anti-LOX antibody (center bar) or vehicle (rightmost
bar). Degree of inflammation is expressed as CD45-positive area as a percent of the total lesion
area.
[0044] Figure 11 shows quantitative analysis of levels of CD31-reactive area in sections
from laser-injured mouse eyes at day 35 after laser photocoagulation. Mice had been treated
with anti-LOXL2 antibody (leftmost bar); anti-LOX antibody (center bar) or vehicle (rightmost
bar). Degree of neovascularization is expressed as CD31-positive area as a percent of the total

lesion area.



[ 0028] 20. The net hod of enbodi nent 18, wherein the viral vector is an adeno-
associ ated virus (AAV). [0029] 21. The net hod of enbodi nent 19, wherein the
viral vecwonoimpmrvadeno- associ ated virus (AAV). [0030p2z/Ush@omeishod of
enbodi mrent 20, wherein the viral vector is AAV Type 2 or AAV Type 4. WO
2010/ 091279PCT/ US2010/ 023359 [0031] 23. The net hod of enbodi nent 21, wherein
the viral vector is AAV Type 2 or AAV Type 4. [0032] 24. The net hod of

enbodi 1, rein the organismis a m | . [Q033] 25. The et hod of
emodi[% 24, %@F@i#’r PAES ARFAHANC A8V H RARO 19880 EFPORSBRPPHENRER THE

DRAW IEl%ling, in sections from laser-injured mouse eyes at day 35 after laser photocoagulation.

Collagen deposition was quantitated by determining the area occupied by collagen fibers
(staining red) as a percent of the total lesion area. Sirius Red staining was analyzed under

polarized light.

DETAILED DESCRIPTION

[0046] Practice of the present disclosure employs, unless otherwise indicated, standard
methods and conventional techniques in the fields of cell biology, toxicology, molecular biology,
biochemistry, cell culture, immunology, oncology, recombinant DNA and related fields as are
within the skill of the art. Such techniques are described in the literature and thereby available to
those of skill in the art. See, for example, Alberts, B. et al., “Molecular Biology of the Cell,” 5
edition, Garland Science, New York, NY, 2008; Voet, D. et al. “Fundamentals of Biochemistry:
Life at the Molecular Level,” 3 edition, John Wiley & Sons, Hoboken, NJ, 2008; Sambrook, J.
et al., “Molecular Cloning: A Laboratory Manual,” 3" edition, Cold Spring Harbor Laboratory
Press, 2001; Ausubel, F. et al., “Current Protocols in Molecular Biology,” John Wiley & Sons,
New York, 1987 and periodic updates; Freshney, R.1I., “Culture of Animal Cells: A Manual of
Basic Technique,” 4t edition, John Wiley & Sons, Somerset, NJ, 2000; and the series “Methods
in Enzymology,” Academic Press, San Diego, CA.

Role of lysyl oxidase-type enzymes in choroidal neovascularization
[0047] Lysyl oxidase (LOX) and lysyl oxidase-like (LOXL) proteins are involved in the
cross-linking of collagen and elastin in the extracellular space. Because of this activity, these
proteins can play a major role in the process of fibrosis. It is shown herein that expression of
certain lysyl oxidase-type enzymes increases following laser-induced CNV in a model system for
age-related macular degeneration (AMD), and that the increases in lysyl oxidase expression
parallel the observed fibrotic damage (see Examples 4 and 5 below). Additionally, it shown
herein that treatment of subjects with inhibitors of the activity of lysyl oxidase (LOX) and lysyl
oxidase-like protein 2 (LOXL2) (e.g., anti-LOX and anti-LOXL2 antibodies) prevents
neovascularization and fibrosis following laser-induced CNV in the same system. Accordingly,
inhibition of the activity of lysyl oxidase-type enzymes (e.g., LOX, LOXL2) can be used to

reverse, mitigate and/or prevent fibrotic damage to the eye resulting from CNV.
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activity of, one or more lysyl oxidase-type enzymes are disclosed in co-owned US

2009/0053224; the disclosure of which is incorporated by reference herein for the purpose of

disclosing the preparation, composition and use of antibodies that bind to lysyl oxidase-type

enzymes.

[0051] In certain embodiments, a nucleic acid encoding an antibody, or a functional

antibody fragment, is used as an inhibitor of a lysyl oxidase-type enzyme. Such nucleic acids

can be administered by any method known in the art. For example, naked nucleic acid,

optionally in a buffer or pharmaceutical carrier solution, can be injected into the eye, formulated

as a solution for use as eye drops or administered systemically. Alternatively a nucleic acid can

be encapsidated in a viral vector (e.g., adenoviral, adeno-associated viral or lentiviral vectors).

Lysyl -type Enzymes

[0052] As used herein, the term “lysyl oxidase-type enzyme” refers to a member of a

family of proteins that catalyzes oxidative deamination of g-amino groups of lysine and

hydroxylysine residues, resulting in conversion of peptidyl lysine to peptidyl-a-aminoadipic-9d-

semialdehyde (allysine) and the release of stoichiometric quantities of ammonia and hydrogen

peroxide:



control and laser-injured mce at days 4 and 7 after |aser

phot ocoagul ati on. Col | agen deposition was quantitated by determ ning the
area occuwpediop1z7ol | agen fibers (staining blue with tripchrusaeoarsssyed wth
Sirius Red) as a percent of the total lesion area. Sirius Red staining was
anal yzed under pol arized |ight. p=0.00003 for trichronme and 0.00005 for
Sirius Red. [0040] Figure 7 shows quantitative analysis of coll agen
deposition in sections fromcontrol and |aser-injured mce at days 14 and
28 after |aser photocoagul ati on. Col | agen deposition was quantitated as
descri bed ip the legend to Figure 6. [0p41] Figure 8 shows | evels of nMRNAs
encodi ng lysyl oxidase (LOX) and Iysyldg @dase-like (LOXL) proteins in
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proteins in Iaggﬁmlnh@ﬁ@d eyes at 2, 4, 28 apqxﬁ§1g§Mﬁwafter

phot ocoagul ati on. Results were obtalned in a separate experinment fromthe
one whose results are depicted in Figure 8. For each of days 2, 4, 28 and
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CD31-positive area as a percent of the total lesion area. A WO
2010/ GONETEEEMiys2e 4 gegrgasontaining four histidine residues which coordinate a Cu(II)

atom. The active site also contains a lysyltyrosyl quinone (LTQ) cofactor, formed by
intramolecular covalent linkage between a lysine and a tyrosine residue (corresponding to lys314
and tyr349 in rat lysyl oxidase, and to lys320 and tyr355 in human lysyl oxidase). The sequence
surrounding the tyrosine residue that forms the L'TQ cofactor is also conserved among lysyl
oxidase-type enzymes. The catalytic domain also contains ten conserved cysteine residues,
which participate in the formation of five disulfide bonds. The catalytic domain also includes a
fibronectin binding domain. Finally, an amino acid sequence similar to a growth factor and
cytokine receptor domain, containing four cysteine residues, is present in the catalytic domain.
[0055] The first member of this family of enzymes to be isolated and characterized was
lysyl oxidase (EC 1.4.3.13); also known as protein-lysine 6-oxidase, protein-L-lysine:oxygen 6-
oxidoreductase (deaminating), or LOX. See, e.g., Harris et al., Biochim. Biophys. Acta 341:332-
344 (1974); Rayton et al., J. Biol. Chem. 254:621-626 (1979); Stassen, Biophys. Acta 438:49-60
(1976).



[ 0045] Figure 12 shows quantitative analysis of collagen deposition, by
Sirius Red staining, in sections fromlaser-injured nouse eyes at day 35
after | aswo 2ptvadoreagul ati on. Col | agen deposition was goemtust@noe33sy
determ ning the area occupied by collagen fibers (staining red) as a
percent of the total lesion area. Sirius Red staining was anal yzed under
pol arized |ight. DETAILED DESCRI PTION [0046] Practice of the present

di scl errpl o) unl ess ot herw se i ndi cat ed, standard met hods_ and
converddzslal t&ﬂP@L lysH Pidase e cazane e sEPsaBgly diserast ayese

mol e n#@tém@'hﬁ’v@lﬂ%n dRbRGNE BBk of eLDXGU TS all BRMRChO BYmmRACRa

reco nant DNA and related fields as are wthin the skill of th art Such
t echnidgues daseriblelstbovb e havetsheildrieneyrastur atiang Cheeghy fiav diffeabitdydtyd t hose
of skill in the art for exan Al berts

Bi of o8 BHDIRE SeBITs e hebiadun it bih Mg seRbmes: ERaiusbe S G0s:
Voet, rBlate8t ordlOX" I%W%@lﬁﬂp€a1£| déﬁbt%m“ﬁxsgfb/oxﬂdséﬁlk@t’ “L@(LW@(U@L&')
LeveI "3rd edition, John W @éfr& Sons, boken, NJ, 2008; Sanbrook, J. et

al ., 'Lk (flsr degpsdi BOR- A”)Lé L% @m@LQéﬁMaIThB fmﬁcgee@i ancesting ehdofShe i ng

Har bor boratory Press %('?11]01 Aus et al Curgent Protocols in
Vbl ecu}/s ? da e t ée cnz\éfmrﬁ:s e reS1d%L01§8%eflférN1et chqaérrl?(sonffggfe fof expaemrpll 10 nﬂrp A at es:

Fres hra:emelahdm Bzop@ﬁ A& €1647: 2&0122119@20@33[ Casza/A M@UHhCIOAczB(R%k C70TBSJZI e, " 4t h
edition, John W b];\/1'éi}]§clsons Soner set , 2000; and the series "Methods in

EnzymoVBdii/8 37&8@& Pp &y, 8401 pinslgé:; S Batentrip-&.310.0%s gl obwhigh€es t ype
enzymgs. o}qﬁr&é@? %%%@len&eﬂéé@ﬁc% ROMZREd %9%%&%)1@%& %hf %% %@%@ﬁ@d lysyl

oxi dase roteins are I nvo In the cross col | agen
and ellfZXIbutwithe déftreraeepilesiiar papac ehas Bendsd ated frotrha siuaiat E@i cteyl linehése

pr ot ei ns | ay. |l e i e_praocess of fibrosis. hown
her ei ﬁt%g%%éiﬁ gL (g ?7@492&.%10?5 y VOg¥ awa%wseéﬁa%s mh&PElades
foll 0%@@&1@@%L2@1§%€&n%atb@ﬁ%nf@%b pystem for age-rel ated macul ar
degeneration (AMD), and that the mcreases in lysyl oxidase expression

par al [8057] he obsédthsoagh fil byspt ogddbartpgecnzymes Bwarptesmengnilysicliehow), they
Additiéi)n\acHf f|t sho herebn 1t hat ret t.ment of sub ects h.in IQ%ﬁors of
the aét® %ﬁ 61 PYs e ]B% e ey thigerr gavno- tSQP’dFé e Re E‘F B

( LOXLZ)otbiBs Have @Rinb-téinaRdtcdbibhs, lebXbareand LOXDI Bifik, RABYRiYh$n preproLOX
neovascul ari zation and fibrosis fol |l ow ng | aser-i nduced CNV in the same

syst erfi-e. Abe origiangtrgnslitionipheducopriesfto sigaalzegpsnce yleayageysopbelowy) ¢aseinsyid é

en2Y ik ol ekl LORE R0 iR 81 Y591 S QoENSTSE.L SR 99060299 R PT even:

fibrotic damage eeeresu
2010/ QQ])ZL&E’&HEAM&S&O/ 023359 [ 0048] Thus, in one aspect, conposi ti ons t hat

nodul ate_the activity of one or nore Iys oxi dase-type enzynes
descr iB&®]her ei Vishia thréfeamnﬁ tﬁlﬁ@n@lrréa@% 02, d Svake ﬁ%&oéﬂdrca@faén fored by

”eova§§¢é|a€érdf%1?et dcQPenghy £1005¢b! sIeﬁ @F@I@ dﬁfma% ol Hb@%\wgg?er :;\bgfgf‘ers bged by

neovas arization I's age-re ate egeneration I t1onal
condi tin 08K omicOXde. Gﬂ?ahédmmamennerfomai ingeanedrs edrismepbirdng, af exprmestatarr i ty.
E:g(r)ldfg]élllagﬂg %rrottgilnsn agg’g? in%%?lttg ‘me 1ate ﬂgallntgll l;[lr(l)cilng In aa mlr%{géf Iof (s)é(clrf(:jtg S Ch}é[ggptg}rnzyne

proteins. Hoheneste et al. (1999) Nat. Struct. Biol. 6:228-232; Sasaki et al (1998) EMBO J.

17:1606-1613. In addition to its SRCR domains, LOXL3 contains a nuclear localization signal

in its amino-terminal region. A proline-rich domain appears to be unique to LOXL1. Molnar et

al. (2003) Biochim. Biophys. Acta 1647:220-224. The various lysyl oxidase enzymes also differ

in their glycosylation patterns.

[0059] Tissue distribution also differs among the lysyl oxidase-type enzymes. Human

LOX mRNA is highly expressed in the heart, placenta, testis, lung, kidney and uterus, but

marginally in the brain and liver. mRNA for human LOXLI is expressed in the placenta,



anti body, a small RNA nolecule, a ribozyme, a triplex-formng nucleic acid
or a transcription factor that inhibits expression of a gene encoding a

| ysyl oxiwaetwoppoprotein. See, e.g. US 2006/ 0127402, ©BEZ0BZ¢10828B29412 and
co-owned US 2009/ 0053224; all of which are incorporated by reference for

di scl osure of various types of lysyl oxidase inhibitors. See also U.S.

Pat ent No. 6,534, 261, incorporated by reference, for disclosure of nethods
for making transglri ption }‘@ctors t hat i nhi bi.t _expressi on of gene encodi ng

a | ysyinsyi BHEE O5iE e PRE PUIGRS 0T IBERT QL erb SXRIREAT &L MEFh IOMT BivElsr of
a lysyh ¢grSaS8a ivae ©RzYIR. (15991, Bkl ORSY. %703t 7617185, Pﬁgh 2ds bDORI bs the

activity of, a lysyl oxidase-type enzyne. In additional "enbodi nents,

i nhi bimRNA drs exypessed mpibt ntervse plaBxreapind oyheantgabadivess whb il O med LOXLa v

i nhibiit the activi f, one or. nore |lysyl .oxidase- nzymwes are

di scl d8el i ogwesin B S0 guf buaasunii ke i &gl 10 3 Bak ldin <

i ncor peBALeLY: DY f IR RNS eHRIEA 81 High?/rexﬁak@sd@qh RRS@stef seleSt h@spiGtatee
preparation, conposition and use of antibodies that bind to I]ysyl

oxi dagecdeygsely enpigsred in pPloodn]. land ser expiasseshibdll et whergasthigh vels 96 L&>drt odi ng
an antj y..or a functional .;anti body Nt , ol sed (as. gn, i nhi bi tor of
a l ys;ﬂl IQ@)%Z %gés-e ‘ﬂ/ef)lén gl}1€zl§/vr%. ﬂ%etﬁg‘c@@@g‘gﬁﬁrﬁg l%g%ﬁ'gggz%g?ﬁ I?lllalé fed by any

met hoKikixwo (2001% Beocabi. J. B8E: 38X B8P| BourdakedSakcd: ei. 2@ dienopidsqaalllly in a
buffer _or pharmaceutical carrier solution, can be injected into the eye,
f or mul2d8edsunsion & gl (F0Un Masrix éd. H44&489Hr ops or admi ni stered systenically.

Al ter iMely a oY= Toy | i [ Y
adenol 0l Y 4 R kB GF LGP BRTR BAHEn! Bl MR e Eh Amisin
Enzy nmeléseh @0 p2ilyAdsonseyl Se, Grrexample, Kegan ('1094yParkbxi Bess Erdacy p0enyded: refers

oo MO o B B sk B3 92 s BN LA R0 PEL AR et o ©f
converzﬁsAo'fs:QMﬁ@q?gg; q'alllrdalyﬁé-@]gmz & REAHOBYR o AHTBAANL. RS- @?miemﬁéﬁﬁw

e
(allysine) and the release of stoichionmetric quantities o moni a and
hydr oged Kieraxi. d£999) WOCA0 B0 2720 FRIT1 855070 0d8889ypd enZyMEs-Dave| also been

implicated in a number of cancers, including head and neck cancer, bladder cancer, colon cancer,
esophageal cancer and breast cancer. See, for example, Wu et al. (2007) Cancer Res. 67:4123-
4129; Gorough et al. (2007) J. Pathol. 212:74-82; Csiszar (2001) Prog. Nucl. Acid Res. 70:1-32
and Kirschmann et al. (2002) Cancer Res. 62:4478-4483.

[0061] Thus, although the lysyl oxidase-type enzymes exhibit some overlap in structure
and function, each appears to have distinct structures and functions as well. For example,
targeted deletion of LOX appears to be lethal at parturition in mice, whereas LOXL1 deficiency
causes no severe developmental phenotype. Hornstra et al. (2003) J. Biol. Chem. 278:14387-
14393; Bronson et al. (2005) Neurosci. Lett. 390:118-122.

[0062] Although the most widely documented activity of lysyl oxidase-type enzymes is
the oxidation of specific lysine residues in collagen and elastin outside of the cell, there is
evidence that lysyl oxidase-type enzymes also participate in a number of intracellular processes.
For example, there are reports that some lysyl oxidase-type enzymes regulate gene expression.
Li et al. (1997) Proc. Natl. Acad. Sci. USA 94:12817-12822; Giampuzzi et al. (2000) J. Biol.
Chem. 275:36341-36349. In addition, LOX has been reported to oxidize lysine residues in
histone H1. Additional extracellular activities of LOX include the induction of chemotaxis of

monocytes, fibroblasts and smooth muscle cells. Lazarus et al. (1995) Matrix Biol. 14:727-731;
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CH CH2- CH2- CH2- CH2- NH2 +H20CH CH2- CH2- CH2- CH=0 +NH3 | +021 +H202 NHNH | |
peptidyl |ysinepeptidyl allysine [0053] This reaction nost often occurs
extracel Iwbapiyoo1on | ysi ne residues in collagen and el agCirniS20ibe2zbdehyde
residues of allysine are reactive and can spontaneously condense with ot her
allysine and |ysine residues, resulting in cros slinking of collagen

nol ecul es to formcollagen fibrils. [0054] Lysyl oxidase-type enzynes have
been purified fromchicken, rat, npuse agvines_and humans, Al | ysyl

oxi dad¥ltopsé aér@%ﬁ%é’%geai@rpal?@ léﬁgéﬁsﬁésc it of ShhXdRFIf of y 205
am no :agj I s it 4 ]?C%h)%w_ i : j t he

pr ot eiu?]&iacg%b{égrﬁl gll%gllt %ggr{)ﬁgla%gﬁév%dss:@%ﬁg% t he enzgl hzghfﬁgﬂ&a%?éi? {/ege%ns'i te

cont aidysszar QOPDerrobi Ngi/ndrig iRee 70hi-82 Reahustedicahsenseibved oftidr ndeai IADX
sequence, cont ai ni.ng four histidine residues which coordinate a (I'1) atom
The ack A& oY Supediopaived % APy gpRGHYLGE I BHAN BRI SLARYF ST aglf or, formed
by I Nt AR SnHBfiuGO¥ALER el | Nkage between a lysine and a tyrosine residue
(corresponding to 1ys314 and tyr349 in rat |ysyl oxidase, and to 1ys320 and
t yr 3530063] human Bxgswlesox iydsbedidasthgpespqteensdeorns wanousrsdiegs inakide gnosnase

residye that forns.the LTO cofactor .is also conserved anong, | ysyl

o 6ad8vid 3b Tl Canmart BBy i are e e o et

cyst eiffiftn bESHIAHE SolloWIhE teqpafidel CEMBY PGB AnRQCEQEBRS: MMl Alawsodbsyl fi de
bonds. The catalytic donmain also includes a fibronectin binding domain.

Fi nal IjRNAnSahG 190 A 2 54RduenBRIAs iSTBOAF: ABB2l 248 dwt- RNt AF0RAB1cyt oki ne

cat o e RO R Og O b ST kR P s B P ST e e
i sol athagh 1IF0IAQRE0L1T &r-GeasnvaSNAY D)ie cvbodianent CECOKX #&.hdunikad)lysydbgidasenown as

pr ot ei n-1 &;i ne 6-oxi dase, protein-L-lysine:oxygen 6- oxidoreductase
( deanihbPXAGICPIPHOEIK. See, e.g., Harris et al., Biochim Biophys. Acta

St ass 0004k ooy eS0T L e RSO 68V, B 2sso
follows: LOXL]1 is encoded by mRNA deposited at GenBank/EMBL BC015090; AAH15090.1;
LOXL2 is encoded by mRNA deposited at GenBank/EMBL U89942; LOXL3 is encoded by
mRNA deposited at GenBank/EMBL AF282619; AAKS51671.1; and LOXLA4 is encoded by
mRNA deposited at GenBank/EMBL AF338441; AAK71934.1.

[0065] The primary translation product of the LOX protein, known as the prepropeptide,
contains a signal sequence extending from amino acids 1-21. This signal sequence is released
intracellularly by cleavage between Cys21 and Ala22, in both mouse and human LOX, to
generate a 46-48 kDa propeptide form of LOX, also referred to herein as the full-length form.
The propeptide is N-glycosylated during passage through the Golgi apparatus to yield a 50 kDa
protein, then secreted into the extracellular environment. At this stage, the protein is
catalytically inactive. A further cleavage, between Gly168 and Asp169 in mouse LOX, and
between Gly174 and Asp175 in human LOX, generates the mature, catalytically active, 30-32
kDA enzyme, releasing a 18 kDa propeptide. This final cleavage event is catalyzed by the
metalloendoprotease procollagen C-proteinase, also known as bone morphogenetic protein-1
(BMP-1). Interestingly, this enzyme also functions in the processing of LOX’s substrate,
collagen. The N-glycosyl units are subsequently removed.

[0066] Potential signal peptide cleavage sites have been predicted at the amino termini of

LOXL1, LOXL2, LOXL3, and LOXLA4. The predicted signal cleavage sites are between Gly25
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[ 0056] Addi tional |ysyl oxidase-type enzynes were subsequently discovered.
These proteins have been dubbed "LOX-like," or "LOXL." They all contain the
conmon cawalxwtimigenai n descri bed above and have si m | aPCenSsgma0LISS9
activity. Currently, five different |ysyl oxidase-type enzynes are known to
exi st in both humans and m ce: LOX and the four LOX rel ated, or LOX-like
proteins LOXL1 (al so denoted "Ilysyl oxidase-like," "LOXL" or LOXL2 (al so

denot ed LOXL3, an OXL4 e five nes encodj ng f t he
lysyl %Q@%@W%ﬁwg A@sﬁ% r@g o LS rdk PeimerR G omIsSss OSee for
exarrpIL@Xﬂ@hﬁ@BCt@Ee@Arg%3qngqi%m Bl epyiy Acta. 1647:220-24 (2003); Csiszar,

Prog. Nucl. Acid (2001); WO 01/83702 published on Nov. 8,
2001, [606F]1U. S. PaBdMR-1NEavige3DO iDoR, LQXL (bOXI) ph)taneas borigontificéd by

reference herejn. A LOX]like prot | ari tyto
L x4 BB 54 s Pra e Db ode| DR Fhitver Freragoubdat PR e b
s P AL A g it L g MV T e e
Dr osoﬁhnseasuS[semmpﬂfqrr%\dgﬂ dtavagwwm@;dla@a@eanﬁm@myms ashaAl/Glycdsmon
R N AR R SR S e g T AR I

ext engiGxE3 1sq@émar@sﬂwé@1 G947 Imlgs?m b@chumtmlem&m@(y{eld £matdrbe primary
transl ation product prior to signal sequence cleava see bel ow) cont ai ns

417 arepideRisgmilasizg e satyeOX.c Arosgnkial deavage g for gMR -Aives afrggdentifigd 3

t A& I
oot onaaf ONE pke 1AM Eaiised Al A REL I bl O8N BRnenbEL N o
r ecept2GB:52931t-6R0iR- rL@KLY SRER)s odmrmbueolyﬁbﬂgeclehwd|anﬂogmelymtthepoth31e nt in LOX
LOXL1.. S d i f d t nb
oxt r GBI el RIS, POl COaRH e KeeMrOYD Cdr ok, FRghat 8hdi ng i n a
numberogs) secr ety t@?ﬁ;ﬁcﬁ@@@ft (BE pREQCH DRy HOBENESH! Ay8ll oRldasd 998)7 M-

Struct. Biol. Sasaki ‘et al (1998) EMBO J. "17:1606-1613
addi t |eo¢prnpassetssﬂlSR@wfdhmhrsms oxld@xhBerzynteaidirsusiedh alzdve aand aygednceapases si gnal

Lo 1 PR Bl inglsh sy i s R FONGT Shtye LT, TBRRE S0t 9 1

var i ougbdeilly @éfhlﬂ%ﬁ@yrﬁﬂ&:yﬁﬁslt?f' %3 @k habRity iocatdMiel deBmyf@SN bﬁtysmeﬁaﬁéser ns.
[0059] Ti ssue distribution also differs anbng the |ysyl oxidase-type

enzy magpicalipemnfunconaiuagment o geiiyatiog prtaiss éﬁleasm 50eofhtsdytine piidatemtagtivitest i s,

numan 1§ eA0S B0 uish L Bupelihay FRERENRr deg ArlsdfBh) BafBbemal Fise iR 23350
ki dneyeasti8®%) & 162&‘96%% atll¢83095 % 18N99% @8 100 ,of §ik MsirroxidatioXctivicy. expr essed

at nmuch lower levels in the brain and |iver. Kimet al. (1995) J. Biol.
Chem [986917176- Faigalsofintgpdadebaasfupgtionabdraemeaual alysybpessLure §1HyESANt er us,

pl ace

Cxcpr cona i ARl HERG b RRoplihiiy KPR B e MG  CuRhG )
Chem i 4o h0QBsthAGAYy alteOXitalyriRhAiVity. ihgheyn ‘éoopsmam& anrind hed tetstingion”

spl een,  and Prost ate, .noderately expressed i | acenta, and not ex ressed

in t héSersaRrouRing AAanipp grds &y Hiedag of estfain OB SEUGHES AYLRT PIRPFTHES | i ver .
Huang vefim ?tl,spec(t w%ﬁmwﬁ%{rh&ul@s Oalrmng QeidoSmlee/, roﬁ@ﬁ' 1nt%rlHosI§' \Vl'tH h&l‘ﬁolﬁlzg@él-)

Bi ochem J. -387; Jourdan Le-Saux et” al Genom cs 74

218; Al;mns(giymatt alaﬂnme( Q&JDE) lengine.jisolBiciie, nRehidige, 4@(.1.11ne£ Qh)ﬁﬁ]a‘meneeaqdr e53| on

and/ or__i | ve di ff n oxi dase-type enzynes jn.di seases

oy sty TR R b olts e sk sy R SRERENE Qulahite

190: 9 obihd se@djian@thadk wihlA8Akd PeRatiak eByinsldystdd drgdding aspirggatidet al .

(1978)Q8rocan%$gl égd SC|Wl USA%?55294§'294QH ?%urdaﬁgLe égﬁi etla

( 1994 elpppistasid arg hagidjre). Regrouefrminoggidsguneamng arpeaks pide chains melllggg) J.

CeII een
BB A e b R ERERCSRE Ty R RN ST ™ o1 adder

cancemwp&@hmmamﬁmgﬁmneesbmmﬁ@e@hn@aﬁ@ﬁﬁn@mddbﬂﬁmﬁmngabﬁ@bku§ﬂephﬁﬁf

exanpl e, al 07) Cancer Res. 67;4123- 4129; Gbrough et al., (2007)

J. Patthise Wl@lsiﬂoﬂlyé@caré@p sislg chaing (el ycins, glpning, ¥alineApgingdsoleuene) cambeng

Kirschmann et al. (2002) Cancer Res. 62:4478-4483.

(
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[ 0061] Thus, although the |ysyl oxidase-type enzynes exhibit sone overlap in
structure and function, each appears to have distinct structures and

functi onswaowalol279For exanpl e, targeted del eti on of LORCEfSe@0®21389 be

| ethal at parturition in mce, whereas LOXL1 deficiency causes no severe
devel opnment al phenotype. Hornstra et al. (2003) J. Biol. Chem 278:14387-
14393; Bronson et al. (2005) Neurosci. Lett. 390:118-122. [0062] Al t hough

t he nost. widely docunented activity of |ysyl oxidase-type enzynmes is the
oxi datdiseprhehizen these Wik Inassredg Oqaﬁbwuﬂf‘a%@wsm&thé?ra%%ipﬁolglﬁt si de of
the cehlnyiiBghe thﬁ)t WhAeNFehihat (g,%?lﬁ?y)lf A PRIE P e REAYIBRS: HeXRains, the

participate 1 n a ‘nunber of intra ul ar processes. For ‘exanple, there are
r epor tasididvanine anids aspyitic axidd glsemntiy peid peaybmedistiregished Sogeatheseexith basd ode  Li
et al.h%19§7% Proc.. Nat | .A%ad. Sci. USA 94:12817-12822; G anpuzzi et al.
(2000)°P4ins Bygpe. aggipine apg BisYERGH 36349, | n addition, LOX has been reported
to oxijgeag |ysi nefineabsafetiod B 84MNREs &‘Jlmméﬂﬁfdﬁeﬂ{é@!of Bl Vide it Pdcids is
activities of LOX include the induction of chenotaxis of nonocytes,

fi br otid aral¥zegheinaimindized frogusheics ef 4ginolagidghgagastbetiyeen cogoPpniie ioteiBh of .

14:727-731: WO 2010/ 279P US2010/ 023359 Nel sgn et al . 988) Proc.
Soc. By regins SARLa0 b el i Baiaict BGRR Findlen pEe, cea by o
o T o e (2000 Brag e At B T S Rocant st udi es
have athi¢h Homedciss mamin s REwPERE: Profereially vebssigited for oge anntherindemeligosuch as
devel ) I .Qn,.. r [ AN | ul ar
cones CRE AngEGUR BT ich P RUBR SR HorefiSclPl {schbits, SHKIeEE

S gu r tC_@Bp':ale Aucedmgay ﬁéf gygavo'f fugp etis, alga ﬁoﬁo?zm'gcgr?q?wg m?ﬁncs adigd taat]E daialr?ley

| denti Ca 0, a po epti.ae expressea or, ran at e romaone O e

fol l oxﬁpﬂiff‘?éldaléﬁz:‘ééguteﬂéﬁ/%éﬁ%%‘ﬁﬁf %Bé’ééé?fksl%.ai MD4054: AAA59525. 1 -- mRNA;
SA45875; AABZ 3R deilNAtaimAS G (arcbhN A3ndi ' GRFA3 , Arg and Hi
AAD02130. 1?3rrRNA; BC074820) Ratfarstd ek ﬁRNAr\I; 18%@@4872; PN Argand F CHRNA;
MB4150; AAABR&UIho heidSenutringngDNAesitOredy-ehringrdi gremp, cohsistDy afd yhusreznanidyidiy)

encod: mg. |8y PoB BEER i e A By Rac b st ith o REL L Bfdsod by
MRNA depositvgdmato £emBantelfEBhn BERLSE Y8up/ 2440 oﬁPhé—,?&%ﬁn%ﬂC oded by

MRNA deposited at GenBank/ EMBL U89942; LOXL3 is encode deposi ted
at GenBank/(ENBRNARQIZS 6qGainmaKkELgPgemringgrgup.@ensising efddiodad Ty nRNA

L ansl at i on' DAMLCEGr R DR o AR pshete e R R LEL T o and

cont ailrs a signal sequence extending fromamno acids 1-21. This signa
sequence is released intracellularly by cl eavage between Cys21 and Ala22,
i n bot h rod¥id) BHHO ReidhAONtERIngAslighthepatas govpecansisimnobMspiit G xfe f or m of

LOX 21150 TGHFLAR ARNGHE A8 b Lthlc d GIALI S mor TBE TREORGRIAE |

N- gl ycosyl ate uring passage 't apparatus to yre a 50 kDa
pr ot eiGly, AleGhs€dnetéBrd,nt o the extracellular environnment. At this stage,

the protein. is catalytically inactive. A further ¢ vage, between Gly168
and Asp 1631Xi) ﬁmﬂiﬂﬁcéagf@%a“& 4 éﬂﬂb@&ﬁ S LPASIEHE 955\23’113%’ lgs %h%ﬂﬁi (N
gener ghgs the mature, catalytically active, 30-32 kDA enzyne, releasing a

18 kDa propeptide. This final cleavage event is catalyzed by the
met al | oenddpronivaseidp cogainirggenydB pil gteiprasesting gfdek pndvbhias bone

DL L, P ek i LSS R RS BB B o
subseqy ekt ¥ SEMVAE art and can be made generally without altering the biological activity of
the resulting molecule. Those of skill in this art also recognize that, in general, single amino acid
substitutions in non-essential regions of a polypeptide do not substantially alter biological
activity. See, e.g., Watson, et al., “Molecular Biology of the Gene,” 4th Edition, 1987, The
Benjamin/Cummings Pub. Co., Menlo Park, CA, p. 224.
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[ 0066] Potenti al signal peptide cleavage sites have been predicted at the
amno termni of LOXL1, LOXL2, LOXL3, and LOXL4. The predicted signal

cl eavage wpen/@mIbet ween Gly25 WO 2010/ 091279PCT/ US20C0/u32@85B3and GLn26
for LOXL, between Ala25 and Gln26, for LOXL2, between Gly25 and Ser26 for
LOXL3 and between Arg23 and Pro24 for LOXL4. [0067] A BMP-1 cl eavage site in
the LOXL (LOXL1) protein has been identified between Ser354 and Asp355.

Bor el . (2Q01) J. Biol. Chem 276:48944-48949. Potential BMP-1 cl eavage
ot t o5 D972t her |Fy§9@d]16%3éagfem¥%}w@ TESF YIRS Y WhOHIBELHPHFEYMEE 8% ased on t he
coNsensip, SLALENG e/ ol RVP: 47:0060Y86 {1998f RAUdAGENSI, 3N P! B LS, Dei ng at
an Al a/ 3Qy-Asp sequence, often followed by an acidic or charged residue. A
pr edi @8&h0BVR-(20@3)edeagso so-oevned USA03/0053225c@debRth200®end Gl 447 and

Asp44s§; in (S . site may yield a mature peptide.of simlar size
t o o SORERT A 2t et Br oo dp uhicE Bt RoRER it gk et e

w thin LOXMOng;mgﬂlyggsim_t nitdd Asp570. Kimet al. (2003) J.
Biol. Chem 278:52071-52074. LOXL2 may al so be proteolytically cleaved

anal od8@Bly to tMedwathesrof hesybexidassftyphenzy®xs irfciudelbpthngrdivaiosy @pemists)didn i et
al . (ZQI%%itocr%?cn%{ O|§IES§S') %%:c%i(s%g_séll(squ b% 9801I61811 Fg{iett h QL POSE3 Osf It href present
di scl oSUre’ > the'&°8r ysyl “oxi dase- ypeg eﬁzyrrﬁ'o encon‘p%sseys' al P"fi ve of

t he | vaibagingonit,dh@dul@osnzay Be sdedtifediB g aeteabiaie, if aFdt ArSfbuad GHMAS § Byl
functional fragnents and/or derivatives of LOX, LOXL1l, LOXL2, LOXL3 and
LOXL4 oxkige-Sppshames: atheyeindf indinghiay peguredaide compgundeis g candiggte grdujatsy. t o
cat al : 1, Qg I i i , t) : ment or
dor v T REREBELORL Bt colivl cab B S BT LBl B IHBE MR P Te
enbodicarditse campounelt daarbalcohtergdeiith aolysyd eixidast-type enetnad, asd abidlegsdl a60%y at

| east 70%. at | east 80% at |east 90% at |east 95% . at |east. 99% or 100%
of it STHREyd oyidacatyPe ARG 31xPd: ¢ egBRtynd thal e ahs bolasselaatiniy oh e

functi ; i 8 i onservative
ami nola |181X1E15%g??{%%2%1§§8 %Wlﬁla?agsdgggfs}{lgﬁgﬁe n% g?lgr\llé pdl%glﬁﬂ?’dg sequence)
t hat dompoundthbisicdmtes albiglogikalexctivigt afl ykysd axadasetxpg.enFyree tsemmmhbibooserthat | ve

am no acid substitution' refers t roupi .0f am no acids.on the basis of

cor t iAo Bm B et R o Belbi AT i it ep Bt hab mmon

St I UCtel{bRBimeHM, Qs BEoRRle pAsHuBEor Ouped into those with non-polar side

chai ns (&hyci ne, al anine, valine, |eucine, isoleucine, nethionine, proline,
i

phenyl[807hi ne arkdhermethedsHanidentityirgemedlulptorsrafHntyd exidpest trpe shayenes fiadlyds
(serin hr eonj a aqi,ne tam ne.. .tyraosi d st.ei.n nd those
i 11 bSO SERRAT o IR By e O Y R R i
aci d angyrhéssinddis$ig)ng dhe@i dripe biol@idah actadiiciorchmbhadenitig ofikie@tls.c si de chains
i ncl udes phenyl al ani ne, tryptophan and tyrosine,. Fbteroc¥clic si de chains

t
are presarpunihthar dter e biplegisplastsity aneharicsaristr nethevigtihindhe gty 8i¥p of ani no

o0 5 SRR LRI o 5,6, DRGSR hesgyien o e
2010/ 081239 RCEX SRR BANIZ33E3e enzymatic activity (e.g., deamination, peroxide production),
levels of lysyl oxidase-type enzyme, levels of mRNA encoding one or more lysyl oxidase-type
enzymes, and/or one or more functions specific to a lysyl oxidase-type enzyme. In additional
embodiments of the aforementioned assay, in the absence of contact with the candidate
compound, the one or more biological activities or cell characteristics are correlated with levels
or activity of a lysyl oxidase-type enzyme. For example, the biological activity can be a cellular
function such as migration, chemotaxis, epithelial-to-mesenchymal transition, or mesenchymal-
to-epithelial transition, and the change is detected by comparison with one or more control or

reference sample(s). For example, negative control samples can include a culture with decreased

levels or activity of a lysyl oxidase-type enzyme to which the candidate compound is added; or a
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di stingui shed fromthose with | onger, non-hydrocarbon side chains

(met hi oni ne, proline, phenylalanine, tryptophan). Wthin the group of am no
aci ds wi twochavyexfopol ar side chains, the acidic am no CIras2¢1a9pzIse i C
acid, glutamc acid) can be distinguished fromthose with basic side chains
(l'ysine, arginine and histidine). [0070] A functional nethod for defining
common properties of individual amno acids is to anal yze the nornmali zed
frequenci es of am no acid changes between correspondi ng protei n%€ f

horo! GYBYS YGHYRAFYRE ANSEHATLYSYEXIgaseaiRe PRzy e agE kit Hel® (9F FHEYD | £ of
Pr ot elyigll MfditidiPo FRAMMIROMYBIAN SHLUnbolihhIsdudO OMaR ARRNSES.

groups of amno acids can be defined in which amno acids wthin a group
are prefaearieved ofya lysydsixidast-epefeoryronarcanotabted with hamdidogawsiponod.elfs, and
therefore haye si.m | ar .inpact on overall protein structur chul z .

schi rigreednpraE e hafy b R gbres i et B e Ry ah B R b oS oups
of amifR|Asidavitet a N REBEBFRIYAYrhY. &hd cSiHRsunltiHdeftifiQr aseNBodNabhsfra can
be identified: (1) am no acids containing a charged group, consisting
of G dysyhspidajeytgpe apzymendagraringtion)of avhicisr teicgspourd kiatiaggyator or an

posi ti.vel y-charged group, consisting, of Lys. -Arg.and H s,  .(iii).amno acids
ont ai i RE P AISST o SR RE PRy P AT et PP Bt it s By

am no cagipdsnd; @Rl Redigredtrtitdr QRRL| SucHROU Best 6DMS lefredtRd tiaf cdif@und wh 1@t Tr p,
(v) amno acids containing a nitrogen ring group, consisting of H's and
Trp, o©oxidase ¢gnzymaligpétyiiei ds containing a [arge aliphatic non-pol ar group,

COrL 0%, AR ) oy AR R CONLIITG 2
cont airedonghidanslypds welbsd dehody foupell cdnse sid ey yofatiSessay Ihidentypnodidators Gy,
A a, g u 9 n ande ePr T esc%/’éxc? am'e no ﬂgl dsinct%Qtaﬁi ning an aliphatic group
consi 1’33’}1@ igpsevipe enzymes py de ¢d ahoye-de Koy (x) amino acids
cont aiga7eg a hy @k BARURHCRNSE 8 Tys Pilox@lasS®YpedddydiBkan be assayed by a
number of different methods. For example, enzymatic activity can be assessed by detecting
and/or quantitating production of hydrogen peroxide, ammonium ion, and/or aldehyde, by
assaying lysine oxidation and/or collagen crosslinking, or by measuring cellular invasive
capacity, cell adhesion, cell growth or metastatic growth. See, for example, Trackman et al.
(1981) Anal. Biochem. 113:336-342; Kagan et al. (1982) Meth. Enzymol. 82A:637-649;
Palamakumbura et al. (2002) Anal. Biochem. 300:245-251; Albini et al. (1987) Cancer Res.
47:3239-3245; Kamath et al. (2001) Cancer Res. 61:5933-5940; U.S. Patent No. 4,997,854 and
U.S. patent application publication No. 2004/0248871.
[0077] Test compounds include, but are not limited to, small organic compounds (e.g.,
organic molecules having a molecular weight between about 50 and about 2,500 Da), nucleic
acids and proteins, for example. The compound or plurality of compounds can be chemically
synthesized or microbiologically produced and/or comprised in, for example, samples, e.g., cell
extracts from, e.g., plants, animals or microorganisms. Furthermore, the compound(s) can be
known in the art but hitherto not known to be capable of modulating a lysyl oxidase-type
enzyme. The reaction mixture for assaying for a modulator of a lysyl oxidase-type enzyme can
be a cell-free extract or can comprise a cell culture or tissue culture. A plurality of compounds
can be, e.g., added to a reaction mixture, added to a culture medium, injected into a cell or

administered to a transgenic animal. The cell or tissue employed in the assay can be, for
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[0071] Thus, as exenplified above, conservative substitutions of am no acids
are known to those of skill in this art and can be nade generally w thout
al tering wheotwmohzygi cal activity of the resulting nol eceCe/USIHose33sd skil l
inthis art also recognize that, in general, single amno acid
substitutions in non-essential regions of a polypeptide do not

substanti ally alter biological activity. See, e.g., Watson, et al.

"Ml ecul ar, Bi ol ogy of the " 4th Edition, 1987 The Ben am n/ Cunmi ngs
Pub. G3AmPigesPRrieiyl kel @lung Colh o 135S o1 B DL IHE B AUBIO TS eégfa

[ 0072]p'r:%{at@£’éﬂ1! El'hﬁﬂﬁh cbﬂ‘ BPédﬁBJohﬁﬂlsé %E@é SbeR8ed YoM o R3-HARE LYREeRDZY MRS, See,
e.g., Rucker et . Nutr. 67:996S-1002S (1998) "and Kagan et
al . . JoO7sd! | . B|S@&¢Iahm8®06£ﬂe (kﬁ@w(l 2008 )persSe ekidled i the aovineprod8:iR @8] 0053224

Feb. 26, .20 d US 2009/.0104201 he di sclo ures of

\(mu ch S&“FEmP% r&‘f“éﬁjtoﬁg entily 8?%3%@%@5‘@?% Sp‘i%tz fﬁ%’%}f Orgrtaiegh ﬂl asa

OXi da?t?s‘yl yRidag! 3/ é@%yh@oﬁkm%éﬂﬂnélu@é tHer‘h‘.é -@iébﬂ@ﬁﬁetﬁd@i% wmeynes i ncl ude
both activators (agonists) and inhibitors (antagoniSts), and can be

sel ectraflonyzagspenydes yadisplyedfromqhagninscassed by aﬁfmltmér%mﬁswammsmg an
nodul at or be idepntifie to a
| ysyl R éhszggtrece ok eer‘rgg &%@ygl?ﬁﬁlf b| 0164725%£§Csc%?%gﬁ 9%1 ound

i's a gangbtHat fmdmlo@hfbﬁnat@ﬂ li6madek WE p@l?ﬂbﬁsnﬁm}bﬂﬁz@am aCs@Hdbﬁp[fbatr(l’ngedl out
on such a_can |date nodul ator. Alternatively, a candi date corggound can be

cont acf&ig hire ﬁyrahfrsy@gl|u81@gupaa@élth0w@hén§wg dhd- Batgitdio @i at834eWQi ty of
the | I

bi gl o)gglé)élasl 9%%%?‘\“ bZH? ()@%Z'Mf@nﬁ,l? oxXI gapszyr{fé;gg%eg%g?%alt‘%ﬂa& %glu{l ge? 5 tOf)f a

| ysyl (axi, dagst bmpeseetypg/myn@mm ek lsyppoat is coasht ddatminedadestian bf bagi cal

activit of a l oxi dase-type _enzyne is an inhibitor of the enzyne. In
cert aitdths ﬁ%’ddii?félzi’gdyfrﬁ r,J\E‘}l“‘é)“Flétf,;‘? tsirecsetvity is deamination; in additional

embodig@ys, it g spﬁhegimfdste;&aslygdf Q8 u&&%ﬁﬂié@t&%nm&@@amege i dentifying

nndulators of | ysyl ~oxi dase-t nzy s include incubating a candi date
conpoummbraneasupepits tat ¢anrte uscthqamdnnn@ylogl bindmgrtgaedd 9fsypolppeptids ef tnqu@t

enzy S an one or r i.,ol.ogi cal act. t|es |st|cs
of 1 hae gommsST SoHpB TR B e e SR i anEr Dy U o

char agyigr 831391 Ligh&dsG8édtFict bytshen bk sl Sehfdiat alduRtorfeflik prakin opf
l'ysyl oxidase-type enzymes. Biological activities that can be assayed

i ncl udetereplo pndesans selecteddor fugthpiigsinge ndyrmethed san dlve by uged, tpr exeraplei f9at i on,
Per O L ARG 8ng [RYENE oRltelARHLonHAAERES LURS, SPAITE SEYPhSe @ FNA

encodi ng one

f unct iRua$ges PEOTH EMBC(DJ ald yi(MLliﬁWi ada%mtai;gpzﬂ)ee (PR FEBS Ladd379: mal 26.
enbodi nents of the af orenenti oned assa in the absence of contact with the

candi d9989] c onpoK8, 9%/ Fd 48 Hescaibenistdities) mngé&forée‘:ﬁePWg ilibguigs ofgqmplexes
h
char acf&reé’dn‘g}o'ug%sz @Jnvgllgcég%érsﬁjgg‘gﬁgyle%téq% eﬁ‘jb% OIF cﬁP t@‘?édn\fiet Xlng to %r a}{%\égmze a

oxi dase-type actTvity can a cellular

funct |polypspmma @sts megmlat teoeptoIc Hﬁrmiomglex,es HpSLtCh gibraales tmnpﬁmmwm:hd under
transition, Hﬁsen rraltoelthll an5|t|o

Ehe change is
det ect'®&d abtﬁg Ef‘& SHPRHSIEHE IRt FB ergeY anfié?t Wé@S@BH@Féﬂt s). For

exanplg,difieidhibye S/ %1&%193' Médl@l@ahdm tHAR (R GUl M 'Ec?s1£h1ff§‘th%§&@rﬁ§l@9
| evel s or activity of a |ysyl oxidase-type enzyne to whi t he candi date

conpognuitains agddgpdyundhavang M\Besked Pr@ete7 TRCTISR @t@b@@t@émreveal at least one

step in the synthesis of such a compound. Other methods for identifying compounds which
interact with a lysyl oxidase-type enzyme are, for example, in vitro screening with a phage
display system, filter binding assays, and "real time" measuring of interaction using, for

example, the BIAcore apparatus (Pharmacia).
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culture with the sane anount of |ysyl oxidase-type enzyne activity as the
test culture, but w thout addition of candi date conpound. In sone

enbodi mrerwe,20p8pm7at e cul tures containing different |evelCs/uskoia/ok3ssyl

oxi dase-type enzyne are contacted with a candi date conpound. |If a change in
bi ol ogi cal activity is observed, and if the change is greater in the

cul ture having higher levels or activity of a lysyl oxidase-type enzyne,

the c ound is identified as nodul at or of a | ysyl oxidase-type enzyne.
Det er A0V on oAl f%@?t%fv%caa%waﬁfal FeCOANGE VI BEGHeSRE Lo R Wi tor  of a
lysyl ;@i - - t ' by the
ysy 1@8&&1@?§&1vh%?§?a®ﬂ}’§(§%d”iﬁmb¥l§rsﬂaﬂ%%(ﬁi@% Sfé 'rilﬁgisct)ﬁ@asgrl?ﬁ%éfr&?&ek BAkER by

conpound, or nmay require further as ates he effect of the
conpouyetypeptideysyl oxi dase enzymatic activity. [0075] Met hods for obtaining

I I i dase-t enzynes, ejther, bi ochem cal | r reconbi nantl as wel |
as motf for Ahetapiing ke Sl sl Do g e o IPEReTS of
lysyl t@xicdaffeticyRIRNEYp&Rides Manshd ReddeRRMEgued b KNSWMRrdtd bgoar t .

[0076] The enzymatic activity of a |ysyl oxidase-type enzyne can be assayed
by a maabple. plosdiufing plereoisparciio de . DRovneacadsp fa nabmaeqdueringeaminp agidssge be

assessed det i ng r i tat i n roduction of hydrogen peroxide,
o TR PPk e W5 B Ry RRE PR miine (Y P RRR B0 | agen

cr osslbenkdonghrated ihly aPepEdy toieese®likhtdifoiniiidaaMeoscap@ahitmaycied losagdasi on,
cell growth or netastatic growh. See, for exanp Trackman et_al . (1981)

Anal . TENGYHheRPar 95ihe D6 EmabpolKBRRIHE o Bot s (NTBIYN (K195) Resvsly Reit'. SH339-85%. 649;

(oa7y0ticer meuPings i@t B aiEhe MR dh E heaRbBl tf &1

61: 59321 BP4dd rddiddes Mad eptpthe, redultiQd iBdd sabutlinldioB. of Rati@nborale Bl ip6B/inhe@iylene
publ i cation No, 2004/0248871. 20077 Test conpounds_incl ude, but are not
i mi t et of ansahphptiehpami Bancsiep 6LATES BiapolymerpdGaol-¢ 7 roberaircdise havi ng a

nmol ecuyl.ar ' ' jds and

or of ot eoqkREL ahAbURERs SRElbec AR AN offef ST havD e B SRR S

chem &hbhhy (19961 BrshardBioph)3 Bésobbalkogi 224:837-p3hduced and/ or conprised in,
for e e, sanples, e.qg., cell extracts from,  e.g., plants, aninmals or

mi cr odPUH 5o Tepidaiaigios ,O%Pﬁlé)demdﬁﬁdwi OFASDEPK AAMG AR Br ¢t but

hi thengQqfiel bl RN Rer g@}ﬁﬁ'@!nﬁnﬁhc TBSB] Ao AP Brahi¥Sthlou@kisHaRSsi t oy RRid8NZ Y ITe.
The reaction mxture for assaying for a nodulator of a ['ysyl oxidase-type
enzymalkydatiobefodlowell by teséeg ek theaetultorg @arpovody pigs doatheiebinding 4ndr e or ti ssue
culture. Aplurality .of upds, can be, e.q. ded.to. a reaction .

it g Ry ety ot SRHRAR T Jhe Shelion dohin d oAU PG oGRS ed 1o
a tranpasis hadbddBldescHbed CSLd, fexhinpRUO@EM! 0WO8) MeHheiABEsMokaR be, for
WO 2010/ 091279PCT/ US2010/ 023359 exanpfe, a bacterial cell, a fungal cell,
an i nS6¢1228€)3¢ and Dpsiaré bY%) ik Medy Gleermrdt 109r/ 18e [Hurthermye.reetheeecel |, a
human Gl L0t SANCOTRII RS, F: 85, ARL At ned, fr.om; 2. nenahunmn, Lransqent.e

ani mal". flbgbofléi SVEr A eEhgdY” A K howa 18 Thie Bbgrson SKi B G0 The ar t
for predte icl&ﬂgrﬁﬂﬂpe%@iﬂ@ﬁﬁinﬂ@c Imnitgerd oftIyai beRlatcoadtisint Rbse @oapBindenian ng
specific affinit¥ or a such as _a I%syl oxl dase-type enzyne. These

et hodS: et B iRk 6L 106 iy S e G Sl P ndom 26d pept | des ar o
mob a1 econe Al SREPENGH (B FLIL b GERETFA BRI HRAR “0. o

No. 5,n2d8wdThatimindo dichretiviappf waivh bictogitdl patypeptadeslis furhet é&scidbeddo) g/grer s

oot oo SR ek ior g 651 & Fpnpcine Rifndhs TG R LR 08 BB 070 and vo
92/ 10%&8|€%@ lé:i@@@iﬂ; i M%greq@byﬂﬁf@a e PAREARLES WM 40R1 B5-| ARelg@efeCept or

e.g., a lysyl oxidase-type enzyne) and the support is scanned to determ ne
t he | QW7 dnootWesaBkirmacol. tShe  49b\2 1 PSntnd Ylulbljy h9P8) bimgeary/. thiotHae:.
recep?grﬂ_ggggg]The synt hesi s and screening of peptide libraries on

conti 6u§ cell ul ose

[0086] It is also well known to the person skilled in the art that it is possible to design,

synthesize and evaluate mimetics of small organic compounds that, for example, can act as a
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menbr ane supports that can be used for identifying binding |igands of a

pol ypeptide of interest (e.g., a lysyl oxidase-type enzyne) is described,
for exanpwe,2oiwmpokz7aner (1998) Met hods Mol . Biol. 87: 25P8%/USkéigarsiso
identified by such an assay are candi date nodul ators of the protein of
interest, and can be selected for further testing. This nethod can al so be
used, for exanple, for determi ning the binding sites and the recognition
notifs jn a protei terest. See, for, exanple Rudiger (1 ENVBO J.

16: 15@&1%70%1%% %Iygﬁﬂg BedaseFosEnZpRRSFPEPRAMPI ¢t hps ivefi%escms%b

98/ 25 ggﬁﬁ:og‘?ﬁl%ét%%f adct&diRBalib iRt hQds: éfﬁ[‘leﬁ%f %%Eﬁ‘lgmh'np Eﬁ’tﬁ%&ﬁmﬁ conpl exes
for conmpounds having a desired property e capacit goni ze,

bi nd thyltidugaedi dgeriazestangealsyqpepted piotenr in ¢ysotoxicityll Binhr(@0ePtloMedThkem.
conpl4§§% k%7such | i braries conprise a conpound under test, a tag recording
at | eddt7%r step in synthesis of the conpound, and a tether susceptible to

nodi fi T[O@S?'] on by Taels@RQLESf tHOlyE P xedasdPelche@hédin®e ARt REDRY guide tsed to
signify that a conplex contains a conpound having a desired property. The

tag caplepeordefaaerbdatos sndeforwamé@ssmdh@()ﬁcébs,lmptlﬁ@ B@ymtdhélslrra?tlgf amgych a
conpou ods for identif.yi ounds_ whi i nt
vy Dol SRRl Ghra i WP R PR A BB S BT ] ©

di spl ay sﬁ}tﬁétﬁ:%ol%bdlé%athblﬂditm@r aERaYyIs as aangandr aﬁistratb,ntﬁn@ia §)b.l1|"t1hdiig>r afe
interaction using, for exanple, the Bl Acore apparatus

2010/ G??P%PCF/MSQ@}@FB?ZQBBQH{WQW ¢-8+ Faglemap hts /¢ lmn H@Véiﬁé 88 22ﬁ4-
/ d
accor %6@9 fjplﬂize fﬁaﬁg%ﬂfuﬂe@&o%& @@%@%Q%ﬁ Bf’stﬁf‘ctdré(%ﬁ&it%gg%%g)i sts an

|nh|b|tors antag ni'sts ZYyNMes or
pol ypepidases;pe [eﬁﬂﬁﬂds/hnnﬂ:)h@erfalpmﬁdaamg apq)rdﬁniatesqumpmwlpsogrﬁmsm@wzawmw of

| ysyl | dase-ty z netl ogs of M netic
pept i AN oSS E Junilran PR Drer dardnprest WaBeEE e ighuc

ster e%o’%féﬁﬁg 8f pioten fd?dlﬁglcﬁﬁpb@ﬁéeqsfor fhe 'E:oﬁ&%}rﬁﬁf?clna}’alﬁp&l'éfgehe Qnﬁ%@@f aglifly; see
e.g., Tsukida %1997 Chem 40: 3534-3541. Furthernore; pro-mmetic

conpo rpepﬁ;@ apdrprifeini stmlgtup@rMDegb (180D . M pBiod 247 995l RaBensif (¢ dwiat | onal

proper e lost u on remva 0

Doy Rt B T:30%s. Dottt S8Ry Rrsaf b Soikist e Bt sices, on

[ 0083]1W6ﬁ@ﬁse®§$%yﬁfé% tﬁ&ﬂﬁfefdé@MtH%gﬂﬁﬁtdnd%lﬂ&@f)dr&}%ﬂ 8isih® comp@epor at e
achir am no acid residues into a peptide, resulting in the

subst iasustEd Waﬁ-‘rheafﬁr@emmﬂmmt%y ppRsidersequnpcesn d agsina 61 98+) Wwwﬂwﬁv &:1dHai n.
B 5 9. 7
aﬁgfz)gggsg%lg% a y?t@&s ’ilg ﬁl§81 gfgpsrgtezﬁ ar{%ﬁéi[lg& rX ge£ﬁa%/déq§een %eslélr i bed.

Zhang}ki@&@?@Bﬂﬂ@h@ﬁiS&Ldﬁh%$22ﬁ®$3lﬁbmﬂunﬂm2@®832?ma3wl’B@@Bé&PGDlﬂde
m metics of a nodul ator of a oxi dase- tyBe enzyne can al so

i dent |1f3»@ui%a,b0t(ﬂ1%86§ﬁrwqfvéwsw r§9§é hnAEgsEs e'efﬁw%qomﬁha|abqwﬂo¢eéﬁliﬂaf§l

t hrou I yI t| QW%% sul ting
conpogﬁgaﬂﬁ&§§ﬁ§%$ggp%ﬂgfgf |ﬁg re%ﬁlrmuno g%?% L%nggjpﬂggz&%bthods
for t ipeptidenainadtics thaafichctiow aomopelptotrsjdrthmu\atycxﬁ allysydvoidhsttype bigmieces have
been i bed. See, . for Cstresh, 1996 Met hods. i nmol ogy
267 290054 qn AR 255 By Vg O R G bus SOB0F T e ML HeRhors, a
three uﬂbé?ﬁﬁétitﬁr@%hﬁ’&qf th%ﬂlﬁhﬂtbp&f PR &)n%é’tl'd% H{h@ol@r @aﬁlp‘éﬁtﬁ@l%ﬁlblltﬁ?sy !

oxi dase enzymes can be used for the design of peptide m netic inhibitors of
IysylO@xnbas61®mthMBynﬂ$Msa)@i@@ﬁylBuﬂhmmndynﬁyz@&wﬂﬂesaxmzeaﬁneRutenber

(1996) ffB N ] 1ower subs T concen]tratlons 5'l'l:’he apparent Ky, is increased in the presence of a

phage

competitive inhibitor. Uncompetitive inhibitors generally bind to the enzyme-substrate complex
or to a site that becomes available after substrate is bound at the active site and may distort the
active site. Both the apparent Kj, and the V.« are decreased in the presence of an uncompetitive
inhibitor, and substrate concentration has little or no effect on inhibition. Mixed inhibitors are

capable of binding both to free enzyme and to the enzyme-substrate complex and thus affect both
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[ 0085] The structure-based design and synthesis of | ow nol ecul ar-wei ght
synthetic nolecules that mmc the activity of native biol ogi cal

pol ypept iwox0iog9iaret her described in, e.g., Dowd (1998) pRatuse@oBeissechnol .
16: 190- 195; Ki eber-Emmons (1997) Current Opinion Biotechnol. 8:435-441;
Moore (1997) Proc. West Pharmacol. Soc. 40:115-119; Mathews (1997) Proc.
West Pharmacol . Soc. 40:121-125; and Miukhija (1998) European J. Bi ochem
254: 433-438. 086] 1t is . also well known to the person skilled jn the art
that b ﬁt@teplaggms% d fagalgie ?@thwtysWﬂnh%m%ﬂaﬁalhéwgwwespﬁ?lﬁle%aﬁ%gf ‘?S‘fxegrral |
or gani6hi6RR W RAR hichainhitiQk bﬁ?&@%ﬁe £fAnZ{rhe %ﬁbs@rate\@mplex w1th equal avidit
2010/ 091279PCT/ US2010/ 023359 substrate or Ti1gand of a l'ysyl oxidase- t?/’pe
enzynand kEdnbiera o affe¢tedbyg sibsene desanirbech. t Iﬁam c@ngettUD/@sehltntme gemalm
hapal gsi n _exhi bi ted si rriI r. fi CLenc n I n antagoni.zin

ol 11 Qi oRsets Aot Bloibs L e PR B Gerar e o S B b8
(1998)ed foNB@mpld) &1Bet ékhl%@@@f%&%prd 0087] The structure of the |ysyl

oxi dase-type enzynmes can be investigated to guide the sel ection of

nodul at or s l’slltdwdz@ for exanple, small nol ecul es, peptl des, peptide

m neti nd antlb |es ruct ur al erti.es of th S omdase type
enzymgg n hel p laempoﬁilf/neﬁastﬁp 8%?09535%#%%% 0X1daseet58él I}lzé/mte at" bind to,
or funatib&ty. as addlhb@’:l@dlbo&iﬂﬁlﬁlw ah entitudyds AginpdifoRef thefactiviey sfeclgpfior of , a
| ysyl OXI dase-type enzynme. See, e.g., Engleman (1997) J. din. Invest.
99: 22@xidasotype epgfmexanpl e, fol di ng si mul ati ons and conput er redesi gn of

str “Cgbﬁéﬁ Mot i TS Qbg h¥sH! LIRS SibY Irﬁ%r%gg?so e o ns&é@ﬂé@%@%w&

appropriate conputer prograns. SZEews

Hof f mbindid®&deht (Hatmlmnprlsé.ppéptldBlsmhcesIé 26 Vori IO reglonyeyti@rcesyuhle |sperdfiadly
protelnC{oIdln can,be uysed for th for ti onal andgelf getic analysis
bifd AW g‘ﬂ 138

of det if gRitRTY [odeat 1§ vse ’Eilclf ga Wﬁg qilggesi MSIVEISBi ol .
247: 99psnb@ibAal FREBOMES §1ﬂ§g§ﬁlg Ady lengﬁﬂnoﬂ\&‘ljonaﬁérﬁ bodie{P p§1§rcﬂ)ﬁal ABBL@RY | at e

programs can be used for thé identification of sites l'ysyl oxi dase-type
enzy nmédgman hatibaditse haoaniggd dntibodian dbinsgre atmltlhdcﬂlng npagtiodessdiabmiierg conput er

te h I t F
e R i AR N e S M S
pept i dpsitcdrs seds ¢hb had FabDrso @@ Rl tRe Y}' ExHAGIE fhié d(eé@e%%ol%%féﬁlh&ﬁblty%%e tBE@ANS .
22:1033-1036; Wydak (1987)", Ann Acad. Sci. 501: 13; and Pabo (1986)

Bi ochéhiwan 9nt11®d5 Yg:fers gmantibpHiss ﬁelgtalnirg ssavericaeel Hunemm arign. £isesps fefastiblsed
o B AR 58 GATa RS G {18 iy e N B ERR AL B BhopTAA ©
nodu

nol ecu and pepti unction as ors of the

acti Vlnﬁ(}lecﬁlﬁe e j)ryé&yﬂt onky thase taiifodshzy WEninjd) QBBhAGgdnithdifiict Bira wfman (iysy!
oxi dase-type enzyne can be a conpetitive inhibitor, an unconpetitive
i nhi bldpésrnotanc}ﬁcs?éhf RrAfysion of a’éﬁ‘boéheﬁé‘hlté%ﬁpetl tive inhibitor. Conpetitive

i nhi b of t e%@%@&g@dﬁ nﬁfi&g;@éncﬁs\%hgﬁft{o}{ Jr9Q f§1ll'ge?1?ﬁ?£1ﬁrboﬁ gl |y bind to

theatlv site ower su rate co icentrations.
The appanpgle! thKlvhiigeni bindieg sedariabld legioproé adnlt-éength antibodpeExdmples ofrrtntlbodiy)r

Unconpetitive in S er a ind to eenz nme- suhst r at X or
to o BReueptare tcie S0P S il by fapmetibdiioc T ¥ SHbodt S Pt e
site apshsywy,dlStiay. B(#0h205E1DYSD; ShER-chBRldAibog, ﬁ@ﬁ@ﬁl@@tanmlﬁ%e&ﬁ% Vimex ar e

decreased in the presence of an unconpetitive i nhibitor, substrate
concennfibadigrfolaed fromtangbody fragredrite cRapeim digdstibh of ariboNiex @cbdund:ﬂ tiiot or s are

e e e
site, and a residual "Fc" fragment, a designation reflecting the ability to crystallize readily.
Pepsin treatment yields an F(ab'), fragment that has two antigen combining sites and is still
capable of cross-linking antigen.
[0092] "Fv" is the minimum antibody fragment which contains a complete antigen-

recognition and -binding site. This region consists of a dimer of one heavy- and one light-chain
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substrate binding and catalytic activity. Non-conpetitive inhibitionis a
speci al case of mxed inhibition in which the inhibitor binds enzyne and
enzyne- sienar®17onpl ex wi th equal avidity, and inhi bi Pconseeomeissaff ect ed
by substrate concentration. Non-conpetitive inhibitors generally bind to
enzynme at a region outside the active site. For additional details on
enzyne inhibition see, for exanple, Voet et al. (2008) supra. Antibodies
[0089] I n certain enbodi nrents, a nodul ator .of a |ysyl oxidase-type enzyne is
an ant'fHgly doPAIndAdEr BRBCOEHES AP e RIS EnS %ﬁ}sgaaﬁy}gwréﬂ%thﬁﬁﬁﬁ Bireof DRS¢ he
act i Vi ¥a@fvafiab ¥ ainflase 18 Y& theSMZYiBen-bRARRIAS oHRAPOEELfhe TSV €7 M
"anti body"” neans an 1sol ated or reconbinant pol ypeptide bi ndi ng agent that
conpr idsmer. fegtecae]y abeisir €E3R( eandier, antigeri-binHmgrspepibcitysedhe muie)ly t Hatvever,
specifically bind an antigenic.epitope. The termis.used . in its.broadest
bnse ki sieRATEar abUer oF St Bhar Vaims Sbtredi e it BF P engt n
nmonoclanrRy spRBificerLitige RO a¥ Choalityad td DRl nd BiHARALHSM hiRAisR St a wERNI zed
antibodi es, chinmeric antibodies, nanobodies, diabodies, nultispecific

ant i ba#fity than goes tht eise F fragmenti bodi es), and anti body fragments incl uding
but n Lmted tag.scky, Fab, -and Fab2. so.long.as they.exhjbit t desired
bi ol ogV 8 Mace ity ForfiasiRRta R in PR e Bt SR b oaidlEe

cont aireditgs, sRpsanamsdodtaihoNme 1ight Giath arRIXBEftst EOHstdn08sin bin& CPRNoftEBeavGDR
regions, and does not inply that the full structure of an i nmmunogl obulin
nol ec ¢h@inp&ab frag@ants weig griginally ehvervan follkoipe Raraimfligestion qf 3an i &aBf f ect
in a i@, Ladu ' f L PR ifself).
[ 00017 AR Rafs e fr iR 20 BEmbATHERal ENHTARHE Shidn QGRS RMSE, by
f or exathelcarbokhecramitusge thedtheady nigrin CHjalonal, éndeding oncodr morfeulykteinesnfybim

anti body. Exanpl es of antipody fragments inclyde Fab, Fab', F(ab').2, and Fv
frag nélaﬁy @}tl%gﬁggwaﬁ gegion. éfégh Temenboatain mla%%fer%&m%moe@ggﬁa(r ?}red%l%% Eng.

8(10) : - - 1.Si Y £ - ' ific
L1 b g o B e bodi es

pr oducesbadyo Habewlliicdike dasignagon-hoirenaiard ab risapmemtssin vdath dd cyHaipe résidagtent s,
each w.t.h a single ant, gen-bi nding sit and a residual "Fc¢' fragnent, a
Gaci gt it inSaftioBrt i pede R s Afiorios, Ging B ied S8t of o TR et
yi el dgradlsdk@dwn. 2 fragnent that has two antigen conbining sites and is

still capable of cross-1inking antigen. [009@" Fv" is the m ni mum anti body
f r agmd®@94hhi ch ddst hghwhalnéo@gﬂr@bedlah(m@@mg el ifonbn yaysdtebisianidiepigs si t e.

20101 60135 ERPEeS oty B b6 o R P SIS kP wa bl g Rl B, ™
associaalih®icid béquieBces f tHeiiScoa o @iaid. Aepehdihg bhéhd dmige aGidRSq@hceatihe

vari abl e domain_interact to define an antigen-binding site on the surface
of t h&owtpndogiaireef theip heavyichgiapymmpeglobliorRg be gatiarcddadiveg amigs ey

spect 81 foh 1006, B¢ IoRRAka LOMR YR i URD o8 3iNOLA AT haARLgadamRi n. (or an

i sol at fegi on ‘conprising on ree of the s specific for
an ant(isggpgs)has., idiel, apGL.i b3t kGletyghiané gkl bi nd anti gen, although at a

| ower [%Jg] nity t"glaﬁ%leq&eﬁn lgxbeore‘rs]lgxlf'rzglti \éd; rg mngrﬂg comprise the Vg and Vi, domains

of antibody, wherein these domains are present in a single polypeptide chain. In some

embodiments, the Fv polypeptide further comprises a polypeptide linker between the Vy and Vi,
domains, which enables the sFv to form the desired structure for antigen binding. For a review
of sFv, see Pluckthun, in The Pharmacology of Monoclonal Antibodies, vol. 113 (Rosenburg and
Moore eds.) Springer-Verlag, New York, pp. 269-315 (1994).

[0096] The term "diabodies" refers to small antibody fragments with two antigen-binding
sites, which fragments comprise a heavy-chain variable domain (Vy) connected to a light-chain

variable domain (Vy) in the same polypeptide chain (Vg-Vi). By using a linker that is too short
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[ 0093] The "Fab" fragnent also contains, in addition to heavy and |i ght
chain variable regions, the constant domain of the light chain and the
first comsDanto/dmerai n (CHO of the heavy chain. Fab fragmremtus2ew0e3359
originally observed foll ow ng papain digestion of an anti body. Fab’
fragnents differ fromFab fragnents in that F(ab') fragnents contain
several additional residues at the carboxy term nus of the heavy chain CHL
domai n, jncluding one or nore cysteines fromthe antibody hinge region.
F(ab' Y2 affl%@w@e@mﬁp él?%t“t%@%%% 91 g HRRE Sh31ei Ao mAEs R IR CH  hE! W&Bi on,
by di sil £driifle/RONGS, doARG VST BBk} a&aﬂf:}Iﬂhex@@basgtﬁngt)ghgbgééﬂé@gdgg@&w di gestion

of an antibody. Fab'-SH is the designation heréin agnents in
whi ch Rihleodissstre adibtioredly desbrd dbr exvenpans ERMO4DOFaWS 9B/é &t 6 laanfdriddlingrrol

gr oup. h em cal. coupl,in . [ y fragments are al so known.

[ 0094]° qe(ﬂgﬁggfocc&gflﬁgm"g%ma_&%%hoq%gg'(%‘g nogl obul i ns) from any

verte 20@7? speci/Qs"isAnePeartbol P ReshetRat BASLQH 1Mol @88 kdpattt&d adizdr t ypes,
cal | ed kappa and | anbda, based on the am no acid sequences of their

const agrovasadions a compenrdl plitortuigbenyiionaealc i (Corepapgei ©f its hatuiid e v rasmzent

domai n_of. t.heir heavy chains, | nogl obul i ns_can he.assigned . to.five major
ol ags 41 iR Y FBHCL aod RHORBITRE QR bR BREAE YRl o b ey

di vi dechbobintensd)ag lidfs&bartibsay ARSified €1)do grdagdthanl TG by haisht of &ebody @Al , and
| gA2. [0095] " Si ngl e-chain Fv" or "sFv" antibody fragnents conJ)ri se the VH
and Videisniied dy dhe bownpsehod. e einple meye thigPRinky weiehpl@klemtdegitea si ngl e

ool yp . . R ' . t her
conpr?gfeﬂscgeglt EA;@;%&S% P’éschl i ﬁﬁg%%g%tma w{e}tg%mtaLgIe]\l}E‘(Y%agg Q[’}B odrlral ugltljge\’/\ggéﬁyenabl es
t he shye bha §pnmng bep sheaemaa, sit (30 6d hsreogdeneitaby pejetechiopbivrags (dor SRSRAGEW of
SsFv, sea Pl uckt hun, in The Ph r,rracol-%g% of, I\/Rg cl onal Anti bo ieS,,VQJg@ 113
( RosenBtrd® YdHoareslysing capifipise videlefegton OBRRSIC PHC ObBOCR§BIN 1'9§4) |

[ 0096 dfierit s Eﬁilﬁﬁwhﬁﬁfdﬁ &t 8itfoolQ i® S8 Wit RRLE R nddt ROME Bhse ¥ 1E4L¢ byo
antigen-binding sites, which fragments conprise a heavy-chain variable
domai rofybhent ohthecnebodys rmturplgdmvirohment widmoabé gredorailmcdridin) embodiments ane

pol ypeptide chai,n.(VH VL By, usin a'LJE)i nker that is too short WO
D010y GOl EuE R e ¥SA s e b AN B SPT 5Pbet vean the tvio domai ns on
t he s3pgsghai n, 1hbemeemBbiiteatsCarl AltiRdy 101 RahdniMdtdhtib&® SGONRIBARHBONY.
domai ns of another chain, thereby creating two antigen-binding sites.

Di abodiweanized antibpdieonluily huae inmeanoRbUERBHptipien] MMtERIN0E YOGH: revigyes

o S RGOS S AR o I B L ot o

and sepzbRicgd nandudian species (donor antibody) such as mouse, rat or rabbit having the desired
specificity, affinity and capacity. Thus, humanized forms of non-human (e.g., murine)
antibodies are chimeric immunoglobulins which contain minimal sequence derived from non-
human immunoglobulin. The non-human sequences are located primarily in the variable
regions, particularly in the complementarity-determining regions (CDRs). In some
embodiments, Fv framework residues of the human immunoglobulin are replaced by
corresponding non-human residues. Humanized antibodies can also comprise residues that are
found neither in the recipient antibody nor in the imported CDR or framework sequences. In
certain embodiments, a humanized antibody comprises substantially all of at least one, and
typically two, variable domains, in which all or substantially all of the CDRs correspond to those
of a non-human immunoglobulin and all or substantially all of the framework regions are those

of a human immunoglobulin consensus sequence. For the purposes of the present disclosure,
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recovered froma conponent of its natural environnent. Conponents of its
nat ural environnent may include enzynes, hornones, and other proteinaceous
or nonpr ovei2oe®mrs sol utes. I n sone enbodi nents, an i seCatusdoianei3dbody i s
purified (1) to greater than 95% by wei ght of antibody as determ ned by the
Lowy nmethod, for exanple, nore than 99% by weight, (2) to a degree
sufficient to obtain at |east 15 residues of N-terninal or internal am no
acid guenc by use of a spinn n sequenator, or (3).to
homgiﬁ@apve‘%m&@%leélcé’&ﬂ%M?g‘fdé‘§fr’§n1{“€gg° uhl@, ap )S“&IIIEI%FV’ F@Bulé%wwz
nonrergﬂﬁgmggggqﬁﬁﬁﬂgsm%@IQHQ%QQQBﬁQQth Coomassi e blue or silver stain.
The term "isolated anti bod i ncludes an antibody in situ within

r econth0ORAt ceIH&phsnmnecaamﬂﬁdsmamabocqmpnmﬁmﬂamfap@ﬂoanfmbody S natura
envi r onnent not be es rtaln enbodlnent |soI ant i body
o br vanelbhuia Stuuat Biod EEk Tt SR bBA GoBBRORYRe S, ment o,
an antekpagh, Joﬁlegemnﬁgg@%t@mmm 5315 RiBEHMRdhnan k!, poske) Ndmsszggs 329;

anti bodi es i ncl ude hunan |nnununogﬁo ulins (recipient antibody) in whi ch

r esi dded Prastiml Q9D drpv e it ancy Bielt ﬁﬁﬁ@ﬁg regi on (CDR) of t he reC|p|ent are
repl a resi a CDR of non h man, speci es nor. tih

such i@ﬁr@is l\q‘%{ﬁ(}ds frorg] Bt hav non egti) ree ag%g%ol I Cl eart ?’JI% P%rlaﬁ and
capaCIhhmamEBalamutIm as alesioﬁrﬁbﬂmmﬁo a@aramm ift®&dgeed iAterit ﬁebn Agtukdeaditgs are
chimeric i mmunogl obul i ns which contain m ninmal sequence derived from
nonhu®&A-Mumin P%Iﬂnrh?mapr?émﬁ@ﬁﬂﬁt!iﬁ%@%éEFLfEfF?@é§feéfﬁé (@ BCAMPATPT HAPTY i n
the v : '€ I ergn.ni ng

e S I DGR T e R il i i g
|nnun@gmnpmlhmnaﬁﬂuﬁephmbegmﬁynﬁﬂkxﬂmpdhdmmgnmmyxhhﬂamﬂkﬂsﬁGMm&xaHmmanlzed

anti bodi es ¢ | so co [ esi s that are found neither in the
reci pIV@WECYénSY B@HS}WHBE Qlﬂsr?ﬁgfqe%ae%ﬁl?eé forst %WPR“CQ% SreeRsss of
cert a'hﬂnﬁﬁ*&ﬁ%d@/ﬂts%e t%r E‘Mﬁﬂﬂé ZJ%ﬁIesaé?taIZ b%}‘a Cﬁf@ﬁm§ﬁ§ez%}b§&;ﬁﬂfah@|vleﬂlo%§én of at

| east one, and typically two, variable domains, In which
subst a&nth &1989) Stibnasf230HS 3EDRS6 cOceadipghd stah ‘hiooseized" altlhomehmxrhrde

{ ose B B Phitunof BV DBreah i ishifan B ¥RR SpiRsBageg ° e
pr eserbrighls ab@atis bV 2BIRLRALS AREE A QgdSn? fUMTRAbA AdmARkpRAd es

can al so include i munoglobulin fragments, such as Fv, Fab, Fab', F(ab')2

or ot Herersan pgbadipientsi hwmz@e@mbﬁ@@%ar@fhumﬂlabbmde@ in [\m@gqomf‘eCﬁBrmm zed
ant I b a ornt i I n const ant
20 oA AR GATRD B0 R AR TR Con
Jones agtilogdus sﬁt&Q&&bd&ﬂ&hﬁﬁl@ocﬁ&Ke%ZZnﬁﬂﬁ m@oeﬁimaiamlbeﬂle@l (1988) Nature

332:323-329; and Presta (1992) Curr. . Struct. Biol. 2:593-596.
[ 0010090 hods ff&m%mmhpci%@anrﬂiwmrﬁﬁu%ﬁt IObééﬁr@&led?yewkrrﬁﬁmgP displig art .

Ge”ergibka)h S AT &detﬁﬁki%?ce t B%Iezi’ﬁéﬁorl@[a ne?%gse A hﬂﬁ%"l

intro Into~it ronIa sou i's non-huna uman am no
aci d r22i8ueOtkarenahddsrfor la’epﬂm%dummnaﬁoﬂqcrmmr drtibodie$ dentesdrited diydids ¢r athi ch

o MR B A chT D AT ABErBES AMET &1 1S C4at RGP T et ho

of W ni&y)ang.,smwpriegrss-95.by substituting rodent CDRs or CDR sequences for
the correspondlng sequences of a human anti body. See, for exanple, Jones et
0p02] R edhmeamangibodiks ¢anshepmadednydintfed ey ermat 1nahm€(ﬂ<§1®$tﬁ IQziignce

239 1 34 1536. A rdin ni zed" anti i.es ch imeric
ant bg’iﬁ“&e AEnETIRGE. £ Piigh n HHERCETRRR GRS P odREN R edrif bRl than an
| Nt ac tpaiagdr ¥@ipRR EindeiRaidl. N@orlaRMmidlaéd ChRAgONuhlAg a6@bsESRENE DY
sequence from a non-human species. |In certain enbodi nents, hunmani zed

anti bagplssrved ewhighsloseliitessawlesshatneshindimaspin dhRspasts. Hebilingngenept | onal | y
sone f r r st angous
S ARRYSRE S0y AL AMES  PRBcRURS VSt By 1 BEICHBES (bl QnBRAL

[ 00101] . bluPaentaNdsi HO645,8687; (5@545@%05 569,82 B IExCH 26E 6;633)4&5@,@61 (b)156 tisd imghphage
di splay librarjes, Fbo enboom et al é}Qié? J. 381; Marks et
al . (f9ying scigpific PR ation oM igE ¢f o (EID? %E%fimf)@gy 59@6%T7r8ﬁ§19?&han
nnnoclonal anti bodi es are described by Cole et al. (1985) "Monocl onal
Ant i bodi es and Cancer Therapy," Alan R Liss, p. 77 and Boerner et al.
(1991) J. Immunol. 147:86-95. [001 Human anti bodi es can be nmade by

i ntroduci ng human i mmunogl obulin | into transgenic animals (e.g., mce)
in which the endogenous i nmunogl obul i n genes have been partially or

conpl etely inactivated. Upon imrunol ogi cal chall enge, hunman anti body
production is observed, which closely resenbles that seen in humans in al
respects |nclud|ng gene rearrangenent assenbly, and antlbody repertoire.

R o - o~ ~ 2 a2 A NN~



WO 2010/ 091279PCT/ US2010/ 023359 Lonberg et al. (1994) Nature 368: 856-859;
Morrison (1994) Nature 368:812-813; Fishwald et al. (1996) Nature

Bi ot echnovogy101091845- 851; Neuber ger (1996) Nature Bi ot e®maiSogy/01385826;
Lonberg et al. (1995) Intern. Rev. Imunol. 13:65-93. [00103] Anti bodi es can
be affinity matured using known sel ecti on and/ or nutagenesi s nethods as
descri bed above. In sone enbodinents, affinity matured anti bodi es have an

ffinity which is fi ti . ten ti t ty ti
mor e, Lobeier ol (e Sianye AR S0 Miairion (D) Yeire P08 e | bRy gaer al 1y
muri ngy (8de) Z\chi‘z?r@'éiotegl%}lggé%grlm%r-@l!; ZI@&b@fgeP&'l{?@? NbuPEBWR HRolbPE14RE G ed

anti body 1 s prepared. 4] An anti body can So be a bispecific antibody.
Bi spediohbergantid. bW5e &1rameRen doeivomalI:68893. may be human or humani zed

ant i bagdi t hat haye  bi ndin ecificities for at | east di fferent

ot 1 oAl " AbEees P BSTRRS bt e ke SRR ng bR et f o5 can
be di neGhQH ak AedcWBedhbdver @Mtorhy SMbodileHRSETihMP tha@HEY MfbodRE hhfe AV finity
different epitopes on a single |ysyl oxidase-type enzyme. [00105] An

ant i bodychais fiedimias s chdierten Amespr @mpo twrantymehpimetco Al gdt emespicinore

I mmunQcon| tes .c rise ant i;pody.(e. g. y .Lysyl oxidasest

M L R R e R R e L

I MuNeeRnj ughatte fatiréd snibeaRprégaréd) anti body conjugated to a cytotoxic
agent such as a chenotherapeutic agent, a toxin (e.qg., an enzymatically
act i va0Qd] n of Agnttiberluran 3lsmbmt bispecafie antdodyn BHRECIBE pefilbpdiesiare r agnent s

t here I i I i : i alfge e An
ant1 oty RapPaAd PR bk bERARR arfood S LAEAREBMAIAL Rlina Ik

pol ypégqist ge diffesent apigenpelnahe prepar caseuthantwp diffqreptbicing speoifeitidaabn bé nds t o
that particular p pepti de or epitope w thout substantially binding to any
ot her dasftgﬁ&ﬁ%@%&nb&%&ﬁ%ﬁ&%ﬁ%ﬁ% of 19 t&&fﬁ%%ﬁ%bmw?ﬁ@} 2 8R8%Snt i body
of thqysg,[ gsiafe-JhSEARaisr e specifically binds to its target with a

di ssoci ati on constant (Kd) equal to or lower than 100 nM optionally | ower

t han 10000%] opt iZonaitibpdy esdisclosedrheteimbin dpt bomainhpuharaejugataaduch 5 nM
optionally lower than 0.1 nM .optionally. |aower than 0.01 or optionally
e ot B PP ARSI BRRY GE S il B oA SagymE ey Riea 1 By

ot her ¢t@mmmdleamd, ishaty IR eflndnfinb o el f t aftentitde§, 37C or
42C. [800f07]lfr:1 cerst ain en«g‘?ﬁ% rreﬁts, :511n@tf'atﬁrj':%’fabod;r/1 of Ctoﬁgﬁﬂr gsentl d?scl osure

bi nds coajugpied & a eip@xsrageeisyrings & rhamotherapputic apenisa WKieat ol opeywatedalsvage)

ina laXt?xyel togfﬁi o%%gté}iXIPFun%Qf ¥ﬂﬁt, o% Ql%%l%PXrigin, or fragments thereof), or a radioactive
isotope (i.e., a radioconjugate).
[00106] An antibody that "specifically binds to" or is "specific for" a particular
polypeptide or an epitope on a particular polypeptide is one that binds to that particular
polypeptide or epitope without substantially binding to any other polypeptide or polypeptide
epitope. In some embodiments, an antibody of the present disclosure specifically binds to its
target with a dissociation constant (Kq) equal to or lower than 100 nM, optionally lower than 10
nM, optionally lower than 1 nM, optionally lower than 0.5 nM, optionally lower than 0.1 nM,
optionally lower than 0.01 nM, or optionally lower than 0.005 nM; in the form of monoclonal
antibody, scFv, Fab, or other form of antibody measured at a temperature of about 4°C, 25°C,
37°C or 42°C.
[00107] In certain embodiments, an antibody of the present disclosure binds to one or

more processing sites (e.g., sites of proteolytic cleavage) in a lysyl oxidase-type enzyme, thereby

23



WO 2010/ 091279PCT/ US2010/ 023359 effectively bl ocki ng processing of the
proenzyne or preproenzyne to the catalytically active enzyne, thereby
reduci ng wheomawi2wty of the |ysyl oxidase-type enzyne. PCOQBO@Poe33sert ai n
enbodi ments, an anti body according to the present disclosure binds to human
LOX and/ or human LOXL2, with a greater binding affinity, for exanple, 10
tinmes, at least 100 tinmes, or even at |east 1000 tines greater than its

bi ndi ng. affin to other lys oxi dase-type enzynes, XL1, LOXL3,
and LKl b@fé@]leschswa S t%{%ﬂfoéﬁwlﬁf‘o%@r%eﬁ“ﬂdm*?do the %a??éy X @ftve

di scl Qaurfe AN MubhDER defviRy bR 1y QKb dane: t%eoelz epgyme but also reduces

or inhibits uptake or Tnternallzati on of the syl “oxi dase-type enzyne,
e. g., [00H8i] nt egdn nertrt ambodimentshar ar(tfblotlulaeaorqhegaptherpsesemt disobaseietsindSech an

anti body c , for exa bi n | ul ar trix teins,

ol | aainos SEEb e niar oS b ereecoih ks edfif B b POLRRES iy

r ecognéa&e1 dyEybs, @Kb&@asﬁiéay@ﬁ)%ﬂﬁﬂdﬁ%@eat&ndlaﬁlﬁgbIﬂdQ@dfﬁHit?EEJ SRS 19sylel ating to
antibodies to |ysyl oxidase- I;ﬁpe enzynmes, is provided in co-owhed U.S.

Pat entoxajapt- t}@atehe)ﬁn@ublg’l [.3:3,¢ WLQG’@QIL@QB‘EM (February 26, 2009)- t he

di scl of i ncor.por at ed f erenc Pol vnuc) eot s for
mooul JO0I9EY o pr cutiophTy T FGUGR eF st S ERSEaTB TR GRLbEs e &

[ 0011 1ydVbdxildadel §Pe &SRRt hMo irgthiicdd dri 1@Hﬁblt9ﬁptaké Menier@xﬂz@taﬁﬁoﬂty@@sﬁn zyme can
be effected by down-regul ati ng expression of the |ysyl oxidase- type enzyne

at ei tFERSE-HPC LB Figpt VidHEELTHrbets hASPAes @Halar FRSgRIOTs QypEotsieh SHEt Hod of
dul bl
nmodu %hf?&héi éé\éie%iélifcﬁ% .@?n dﬁfhd% ﬂﬂé&ﬁ% gtg}n%%e% aY?%%ht%?sI 5{1&9& capabl e

of sequenc In enco
oxi dasetegiype enzyne. [00112]B|nd|ng of an antlsense ollgonucleotlde (or

anti S?&?ﬁO? | gorllilg(gn% atr;/ gr?tlbaérc]haéls Ct)lgalil r cotgrcl)lze lysyl oxidase-type enzymes, and additional

disclosure relating to antibodies to lysyl oxidase-type enzymes, is provided in co-owned U.S.
Patent Application Publication No. 2009/0053224 (February 26, 2009), the disclosure of which
is incorporated by reference.

Polynucleotides for modulating expression of lysyl oxidase-type enzymes

Antisense
[00111] Modulation (generally inhibition) of a lysyl oxidase-type enzyme can be effected
by down-regulating expression of the lysyl oxidase-type enzyme at either the transcriptional or
translational level. One such method of modulation involves the use of antisense oligo- or
polynucleotides capable of sequence-specific binding with a mRNA transcript encoding a lysyl
oxidase-type enzyme.
[00112] Binding of an antisense oligonucleotide (or antisense oligonucleotide analogue) to
a target mRNA molecule can lead to the enzymatic cleavage of the hybrid by intracellular RNase
H. In certain cases, formation of an antisense RNA-mRNA hybrid can interfere with correct
splicing. In both cases, the number of intact, functional target mRNAs, suitable for translation, is
reduced or eliminated. In other cases, binding of an antisense oligonucleotide or oligonucleotide
analogue to a target mRNA can prevent (e.g., by steric hindrance) ribosome binding, thereby
preventing translation of the mRNA.
[00113] Antisense oligonucleotides can comprise any type of nucleotide subunit, e.g., they

can be DNA, RNA, analogues such as peptide nucleic acids (PNA), or mixtures of the preceding.
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a target nRNA nolecule can lead to the enzymatic cl eavage of the hybrid by
intracellular RNase H In certain cases, formation of an antisense RNA- nRNA
hybri d cawmoi2ntoeoizmpe with correct splicing. In both casesy/ush@omessser of
intact, functional target nmRNAs, suitable for translation, is reduced or
elimnated. In other cases, binding of an antisense oligonucl eotide or

ol i gonucl eoti de anal ogue to a target MRNA can prevent (e.g., by steric

hi ndr anc ri bo oma?sg%ndl ng, th reby prevent i nq transl ati on of the nRNA

[00113} Pﬂlgglﬂgr OHAFHORDA BYES ?%&’FFXC%%PF% amgNoypelegle iyt feot i de
subuniyhyigidized &1%%}{11&@&1&8%1@'}@% s mf?fﬂ@e'ﬂﬁ&ﬂ%héy&tﬂeﬁg RERLIIS kAL L

aci ds (PNA), xtures of the preceding. WO 201070 B S 518 023350
RNA olangohgmhetﬁohdesnaﬂmgum aThiscen bt adinteraaspd byewreshlr@ RIAgdigomiRitbtides ecul e,
but the Xeg];l di zed ol i onu Ieohl des are hess st bntr | 1 ul ar{y t han
ot her lw%e usstg ESFﬂﬁ%fl &ﬁﬁe BEPURGon ’élaQBIEOF O A8 can be

count Qﬂﬁaﬁta& Fﬁnﬁ%ptﬁ@%ﬁﬁ AR Nolbh 0 bh @By & @&In'dﬁllﬁ%nﬂ (fdﬁ\re@ p%@deln using vectors
desi gned f hi's purpose. This approach may be use for exanpl e, when

att emwmg] t 0 t drdfétional eeRNmctatigns @%b@déke@ntmﬁwmea@dﬂgmnganmw@@b

pr ot ei Addi t nsi der atd ons be taken into account when
st o RgMAROtCEn e eI o BRRET Fel i3 B o (R Bl M BT Pleci Tici 1y
i n bi RAIuBPity ; whker; (@l g&bﬂﬁ;angemmtraé lahdl eﬁt@dc@blhlht fineldabesval, Babilifyl tbi )
stability against intra- and extracel|ular nucleases; (iv) ability to

penet P§RrahEe call megtyiies prd Vaﬁdle(leayedméwah@b@rg@@smr@ togifityy ganl sm | ow

t oxi ci 0011 wth
t he [g esﬁ preg%lg%%ghib !r;ﬁﬁeﬁt iFi n%h}j ?Iéo@ﬂe% @8@;%@%%@%& ase g%n a

t her rrtbnigmnmfmﬁfmﬁy cﬁdmhetih aatrgemmRNAt Bastdbn hhl&rmlodyrgsymof:ycslé thac hevoahts dbit the at i ons

in both the tar ol i ot| reaallable
exanp|CBTSNRF 5% Girtan erat{%@g@wﬁ. {gﬁﬁh@% fgﬁgo et dus §YFE]H‘{’]§ met hod
to de?f'oQQxa?Hiﬁlb SWQI%@n aldp! Q(Q@Q%'lﬁ%ebk’rﬁo? B%béz%%?q égseeasﬁa{ 4 ?r%tlﬂJdQQ'deéBBG) and
nouse tunor necrosis factor-cc (TNF a) transcripts. The sanme research group
has alaatsenepaligcadclbdiadtestdiectadtd sibbis 8-dalttin VRBG) ahd mausotualor negetie Etced-o

ol i gonucl eoti des agai nst three nodel target nRNAs (human | actate

dehy dbYEPRSENECTERY Breasdenerraicatihizsoyp has IfPPthﬂdtth%téhfi)?rﬁVé’éﬁe@F%l&% ?lve in

al nos argets in

t wo cte{?tﬁdntal;}gge;lg%e% %h%%gu@ﬁ %%lg%ﬁélgtstg%gi Spél e& g{lﬁ\? ghfuk%%ﬁg%nécl eoti de
chem slehydrsgenp0A had IB‘larﬁlddl gp1e0) m&teuenahreqp@\red&ﬁeeeva‘ iaraldestiafrcasey. dihdh

pr edi Ctl ng efficienc r@e 1%pem fic oli gOI’]Uﬁ| eotid using.an in vitro system

S

are avainad (ests aggnst REROL BERRS Bytvg)ce (‘ﬁf@@@)‘&hﬂﬁlpﬁﬂl@%ﬁsﬁfé‘&‘hnol ogy

16: 13 s;lp% ﬁ)thl[)gtg%iiy)ﬁfﬂ&ﬁhé\%ﬁ:&ﬁ@trglsl gonucl eoti de according to the present
e

di scl I ncl udes™a
[00116] In addition, several approaches for designing and predicting efficiency of specific

oligonucleotides using an in vifro system are available. See, e.g., Matveeva et al. (1998) Nature
Biotechnology 16:1374-1375.

[00117] An antisense oligonucleotide according to the present disclosure includes a
polynucleotide or a polynucleotide analogue of at least 10 nucleotides, for example, between 10
and 15, between 15 and 20, at least 17, at least 18, at least 19, at least 20, at least 22, at least 25,
at least 30, or even at least 40 nucleotides. Such a polynucleotide or polynucleotide analogue is
able to anneal or hybridize (i.e., form a double-stranded structure on the basis of base
complementarity) in vivo, under physiological conditions, with a mRNA encoding a lysyl
oxidase-type enzyme.

[00118] Antisense oligonucleotides according to the present disclosure can be expressed

from a nucleic acid construct administered to a cell or tissue. Optionally, expression of the
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pol ynucl eoti de or a pol ynucl eoti de anal ogue of at |east 10 nucl eotides, for
exanpl e, between 10 and 15, between 15 and 20, at l|least 17, at |east 18, at
| east 19,weat2010am$17920, at | east 22, at |east 25, at | ea®CTABR010/028%eN at

| east 40 nucl eotides. Such a pol ynucl eotide or polynucl eoti de anal ogue is
able to anneal or hybridize (i.e., forma doubl e-stranded structure on the
basis of base conplenentarity) in vivo, under physiological condi ti ons,

with a nTRNA encoding a |y oXi d se-type enzyne. [00118] Anti sense

ol i gorfadseast %eaégncg&b%d-‘roarrﬂ@e4‘bv%rh @dpsiBledrpmaies PP HRERPER IR SERPIEEEed from
a nucligdfendG dn $ERWAEMET orPHid It Rl LLBDIRWR. SRldmBvely Dei¥&se SH% dRRRblYes
expression of the WD 2010/ 091279PCT/ US2010/ 023359 anti sense sequences i S
cont r chh ke clhrynlaadly nutesizbd apt aiminstereddicdrtly tah celk pr esse,on paft ofirfoi sense
sequences can switched on and off in a cell or tissue. Alternatively
ant i s&RTBPISHT FRUEH TGP Be chenical Iy synt hesized and adnmi ni st ered
directipo11®p a celdiiseselidchfo®gy s RaAld t}féfgenélﬁﬁorﬁéﬂﬂ'gllﬂ?ac@hrﬁ?t@%ﬁﬁ&%?é-‘&és?g@l'
conposi tion. [00119] Antisense technol ogy has he generation of

hi ghl yleetithmatnd awidesense dedisgrciiogide delivesy ayntenas, Wietkbyeapblatg these of

ol i gonug¢l| eot t hereby enabl | ng t ho ordi nary skill
" CnRpEY ek ade it B R ST R Rl s EE s et S oot o or

downr eiguinadeli@ing X RpresssdrosT kb whineyiens e Uet aegitiofrinfagtdiddnoRking b Qft¥aideon
relating to antisense technol ogy, see, for exanple, Lichtenstein et al.

" Ant | $ehselogrckRdPHEEMpAC, Brgesiean engpr datisense @ffh@PH’ngh‘i\\Pé?féicﬁly Press,
1998. dch %@%%SW%@;Z ﬁnot her method for inhibition of Iysyl

oxi dase-type’ enzynes i s interference (RNAi ), an approach which utilizes
doubl e- st r sdndeidRétrakd RiVit er f eri ng RNA (si RNA) nol ecul es that are horml ogous

to a and lead to its deg dat|on Cart hew (2001) Curr.
Cel | . t[@‘ﬁﬁ% %t@a@e Wofféﬂim&ow Wy ¥l oxidasestype eP%‘ig??dF %lw%er C@p

procesRNAiN ah Qgpﬁcohé}?@vhéh @Bz HoTBlel s‘érah@éd%lﬁ%tefrﬂ%ﬁng R'NA ARRA) $iRRuldsn IOUt
doubl e- st rande (dsRNA) 1s digested into 21-23 hucleotide (nt) small

i nt er fteatiareghdRMAsg qusitRhlE Eot MR Nadnidyledsl totitsalegatlitom. dfarbewe 200 Grentyérinof t he
RNaseeéI I fzgﬁdﬁ%ﬁ%ﬁdoubl e-strand-specific ribonucl eases, which cl eaves
doubl ﬁé? \ n an ATP-dependent manner. |nput RNA can be delivered,
édMZiSFt |y ®NXiiederch@ s §@€19Ta (& oVdtdpiSrocdayC GEGS iR sklpeayrugs event s
degra e the RNA to 19-21 bp dupl exé r@m&mRNA each wth 2-nucl eotide 3

over hdgiged apithaiatiséien éttepanput(d@@blz)st qd RIS (AsRIEAN st digeead. intp2 152%.- 232;
e nStn%lclgotgg &%)snuﬁtlﬁ{e%eﬁgg Rﬁ% (%%As) probably by the action of Dicer, a member of

the RNase III family of double-strand-specific ribonucleases, which cleaves double-stranded

RNA in an ATP-dependent manner. Input RNA can be delivered, e.g., directly or via a
transgene or a virus. Successive cleavage events degrade the RNA to 19-21 bp duplexes
(siRNA), each with 2-nucleotide 3’ overhangs. Hutvagner et al. (2002) Curr. Opin. Genet. Dev.
12:225-232; Bernstein (2001) Narure 409:363-366.

[00122] In the second, effector step, siRNA duplexes bind to a nuclease complex to form
the RNA-induced silencing complex (RISC). An ATP-dependent unwinding of the siRNA
duplex is required for activation of the RISC. The active RISC (containing a single siRNA and
an RNase) then targets the homologous transcript by base pairing interactions and typically
cleaves the mRNA into fragments of approximately 12 nucleotides, starting from the 3’ terminus
of the siRNA. Hutvagner et al., supra; Hammond ef al. (2001) Nat. Rev. Gen. 2:110-119; Sharp
(2001) Genes. Dev. 15:485-490.
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[00122]In the second, effector step, siRNA duplexes bind to a nucl ease
conplex to formthe RNA-induced silencing conplex (RISC). An ATP-dependent
unwi ndi ngwofzoto®12P RNA dupl ex is required for activati orCofUSdie/0RI3SC. The
active RISC (containing a single si RNA and an RNase) then targets the
honol ogous transcript by base pairing interactions and typically cl eaves
the NRNA into fragnments of approximately 12 nucl eotides, starting fromthe

3 terpj f the, si RNA. Hut t Ha 2001
e LS SIS ot 35t B B TSR0 200

2010/ %M@%%sb’%%@léﬁ@%@@@ziz@&lﬁ%w3 :501 585506 B@&&ﬂﬁzﬂf@ﬁﬁm%fle@ﬁ e al so
described i n Tusch Chem Bi ochem  2: 239-2 (2002) Nat .

| mrundliop/@s.50974.9935:1aritd. Brant | (2002) Bi ochem Bi ophys. Acta. 1575:15-25.

[ 0012 xerrplar strate fo hesi RNAI Ie. e sui taple for
se vl DOTaRe  oF eidietint 8k Fow oor SYMheis o R S Msfecul®p yEHRIC R Bk u e
enzy Mpyeseft di1GaA) al RGBS SR lly@}lil%x[tﬁwtﬁ)@ QHENRE ifeWast fh%aaﬁipfbfpnhda%ﬁl&l@r t
codon for AA dinucl eotide sequénces. Each AA,~ plus the downstream (i.e., 3'

adj aceépquengodewisitisamiod s stirs codsadpiad @Qu@ecp@@émueace% iBRNAAYaPlstthei t e,
T Oe Bl [ B Rl PO BN LA TSGR ROEA Rhpd e, Byad '

untr ansl a T0n

conpl exesin dvagiretiend £ preferiddl, bindelp g e thtathﬁn@ [rRMraﬁEldQﬂ wedieds@ TaRyypt £X.
Tuschl f§2001) supra. It will be appreciated though, that si RNAs directed at

unt r afd Eﬁeand/@rgtr%ﬁbﬂtleaﬁnmtw qeEnpidesdniyiateriese WE bisliie ofdhon&NAt ed in t he

case t X t ed about
90% d\e@ggéelgfsc%a?é 1 ul ar&%@-})w g’]—ﬁbg ;ér?cg?t%@?ﬁfglﬂgtﬁgt&?%ﬁo? ein |level

((vwww. alitbctodh acm’m‘ahelafeﬂlrd*glbm/ Qh/aBdbdehffatiive, Dbe twes démoﬁstlracddentheadaset ar get

sites i.s qbt as. descrjb bov ce th otentj al

t ar getwlgeretl%él??é%ﬂ%%%?té ?JOUE% 03 §6Pﬁ%§é gﬂﬁfﬁi’%ga %Qggﬁe&ega& N phyman,

mouse cefi@hr GRPHH m%NA'Qn@co%ﬁﬂHéﬂﬁﬁaoﬁhlﬁ&l%Qin gefit ware, (such as the BLAST
software avai |l abl e from NCBI at “www. ncbi. nl m ni h. gov/ BLAST/). Potenti al

t ar get(wsiw.asbiohabméxréhlivitn/N7Yittinbarkiinch arvel dgptantiabatpet siods olfaisedjuences

5 |if t t ed t | at
For s kRiavey Apese aimee ey PR e T e P oBe el R W e G ¢
cont enkn@fictdd@Has@%E HRGRAN, SBAWN ratt Qeté) ?uﬁﬂ% & s@fub &t d1\eBne Rt JHBEH L i(i@haeNe
silencin conpared to those wth content hi gher than 55% Several

t ar getthss LASTsafiweee availetle &emeNORY at e W eabgnkn. @fh quéBIpéﬁgét Pgtentialftaiget
Vel Ul SRR B TRBLURR) ey S BhichRe uRilig @ negative

contro conj unc can i nclude a

sequer[(t@lw]t h tf@laﬁﬁgﬁﬂg faug:dteéquedaescz@enmtddu aarterapla&stf@ssﬁRNA%lﬁtheb@t | acki ng
significant honology to the genone. Thus, for ex a scranbl ed

nucl ectlegEdsegisamseapinglyie BpsNgA thigy ﬁéC GRent aﬁﬂt?\?? a@w heen glpskn todte mPEpl ay
T SRS AR AR AR R LA R IR 2 O

t he present tra rom expressi on” vectors \ihi ch can
faci | iSeatrel mt@bl;l&sexm)beseslecmm abng the 1eigfiNAf meaargetrg'epe for@maleationt. riaatbeee: | nt o

AR T YR TR S TR T
car ryisiaNf¢hn 4RMR% a sequence with the same nucleotide composition as a test siRNA, but
lacking significant homology to the genome. Thus, for example, a scrambled nucleotide
sequence of the siRNA may be used, provided it does not display any significant homology to
any other gene.
[00126] The siRNA molecules of the present disclosure can be transcribed from
expression vectors which can facilitate stable expression of the siRNA transcripts once
introduced into a host cell. These vectors are engineered to express small hairpin RNAs

(shRNAs), which are processed in vivo into siRNA molecules capable of carrying out gene-
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WO 2010/ 091279PCT/ US2010/ 023359 specific silencing. See, for exanple,
Brunmel kanp et al. (2002) Science 296: 550-553; Paddi son et al (2002) Genes
Dev. 16: %0-208@1917aul et al. (2002) Nature Biotech. 20: POPABO@D/0Y3s5EL al .
(2002) Proc. Natl. Acad. Sci. USA 99:6047-6052. [00127] Smal | hairpin RNAs
(shRNAs) are single-stranded pol ynucl eotides that form a doubl e-stranded,
hai rpin | oop structure. The doubl e-stranded region is forned froma first

sequence .t hat is hybridi zabl to atarg S e, .suc a
pol yndBFalt Fitrac@8c oar-igr %@ﬁ@ ﬁ@@*ﬁ ﬁzq(gﬁ@ﬁr%we@e 5%"*?;0 P or LOXL
MRNA) paldiséh S&8eRh25 BIHENGE. 1681953 COAR LI OBRY NER - BB iddn! 20: 5@?90‘@”0‘3
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i ncl udes the polynerase-111 RNA gene pronoter W|th a well defined

t r ansd99129i onal axRIsysian afrsHR N Arseviinae 1o plaginghedctarpami e dmgjowdd thitye
i h
Consecg}ltla%/ne%ﬁ%%l@(t)eggt yﬂe%ﬁgar\%’g‘g{nértaseglﬁgﬁ?‘ﬂ]ﬁ rﬁétexaér e%'éprﬁA TG0t et

transcripti ct’iIs ¢C ovmn & second urrdine (of

the fiawgorgicsicefdr bisertibg of eddiicas eacbdsghe @EENA yhceh dhﬂi@rlpthﬁermmatlon
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por ti @olyoh) ailvRiAe team@etiof siggal foatheRNAosoendisnigfiacd ks ihe pokjthiasiditeypet,
enzyne), separated b hor t sg& r froma s cond se%éence co ri sing the

.a s
rever 48d NEPREM S B%lcﬁﬂ)é chepyeg eficnd epagy qdé’sr{ﬂ“%q e%‘faﬁﬁ% oSN ds

back nérﬁé?h@ Uor JVQFH%% nﬂh‘%%&bl@%d%ﬂiw Wieh 1M3nSithr 18 Heast 8% MRS of
i nterference 131] Anot her suitabl e si RNA expression véct or

encod@gnti;etm;@RhIﬁd aﬁddntmm;me@pmk\]ﬁbr expressing ShRNA in mammalian cells are described
in the references cited above.
[00130] An example of a suitable shRNA expression vector is pSUPER™ (Oligoengine,
Inc., Seattle, WA), which includes the polymerase-III HI-RNA gene promoter with a well
defined transcriptional startsite and a termination signal consisting of five consecutive adenine-
thymidine pairs. Brummelkamp et al., supra. The transcription product is cleaved at a site

following the second uridine (of the five encoded by the termination sequence), yielding a
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under the regulation of separate pol Il pronoters. Myagishi et al. (2002)
Nat ure Bi otech. 20:497-500. The si RNA generated by this vector also

i ncl udes wof20we9tirgm di ne (T5) term nation signal. [001B2TAiSBNA®2335hRNAS
and/ or vectors encoding them can be introduced into cells by a variety of

nmet hods, e.g., lipofection. Vector-nedi ated net hods have al so been

devel oped. For exanpl e, siRNA nol ecules can be delivered into cell using
retroviruses. livery of s using retroviruses can provide advantages
in cetfpsIPS Mhichpisable ﬁhﬁe@R N@S%@Fﬁl%l Roersi WE@ e oBRIERGIRatERL . uni for m

and i m@ﬁiﬂa@% |9éq§§lc@§{osoe Plhs&isdlifto shRROKaHE QWNed Gftb ksch PRERSusl thﬁ! t'he§ 2002)
BMC Bi ot ech 2:15. [00133] Recent scientific publications have validated

t he efw'ill@ncycatafa tsamsd:rlp; homprleiogl lalfest%qmdedommnﬁmﬂaacmlaqmrﬁm oihinBINA ng

tar get MRNA expr ve cl ear denmonstrat ed, t he thefapeutic
ot ontHER (6 SRR NATECTNES 1 H YRR HSPE U HRG TSR LN AP aise ¥r8$*

i nhi bigkdRA sbduchd ESmpritiREMS devthdeltoipRahdrt bS tHe Mt dgucnbl Cohd fe@l\ﬂtlﬁ%

(2002) Nature 418:38-39), H V-1 infected cells (Jacque et al 02) Nat ur e

418: 43BnA3Pf foldebagk oalitseld ke Brmeesten- loon srugtuse, vshlch edors Rhﬁfécuyelﬁ@rence
21: 60%&R2€ﬁ8) and |l eukemc cells (Wlda et al. (2002) Oncogene 21:5716-
5724 ods for nodul ati ng expression of |ysyl oxidase-type enzynes

[ 00 1340(mqq her matdied seitablodRN éxpedsida vieetoebnddte Asehbe/arddyan@ferie kIRIVA
oxi dase- tyﬁe enzynme i.s to nodul ate the expression of its encodi ng gene,

| eadi ngdeid mgelratlpwéﬁe@a@ﬁe Pl proysRpigess Mu@gishi 4f yil.i(ROQfa A iex gti¢éet-on i s

d i f
B e e L e i L
[ 00135]gnar. exanpl e, ollgonucleotldes t hat bind genom c DNA (e.g.,

by Ot TOEERer T SN A PENA 0B sEome Hios BOTicromeThpapoabIbedagy s O
LT ans GekRYIPheridSr bY PSEARAL VI PHREARSA B afhs Rololid X ddatsaddy e

enzyme. |h this regard, the use of so-called "swtch back" che
I | nki rgample, iBRN¢hmatecoles gmhmd@wtxedenuo@cbgsnmge@rca/np@ftsy@nhvne/ otsikNAh on one

rand on one.strand of |tsdta et. an t'l rp) uri.ne seqvue el on th other
ot 1 andsPR NGRS o wt A SRR IR D BT e SR MRl ey i hene
usi ng etidigNuGiRRtdnd eSinfeantadl B18ds frkiablcCikabclbases: cdllbe DRPe @X e H oa?
bi nding conditions with regard to ionic strength and pH [00136] Modul ati on

of trdméeBigeifoml.3t1% | ysyl oxi dase-type gene can al so be achieved, for
[00133] Recent scientific publications have validated the efficacy of such short double

stranded RNA molecules in inhibiting target mRNA expression and thus have clearly
demonstrated the therapeutic potential of such molecules. For example, RNA1 has been utilized
for inhibition in cells infected with hepatitis C virus (McCaffrey et al. (2002) Nature 418:38-39),
HIV-1 infected cells (Jacque et al. (2002) Nature 418:435-438), cervical cancer cells (Jiang et al.
(2002) Oncogene 21:6041-6048) and leukemic cells (Wilda er al. (2002) Oncogene 21:5716-
5724).

Methods for modulating expression of lysyl oxidase-type enzymes
[00134] Another method of modulating the level or activity of a lysyl oxidase-type
enzyme is to modulate the expression of its encoding gene, leading to lower levels of lysyl
oxidase activity if gene expression is repressed, and higher levels if gene expression is activated.
Modulation of gene expression in a cell can be achieved by a number of methods.
[00135] For example, oligonucleotides that bind genomic DNA (e.g., regulatory regions of

a lysyl oxidase-type gene) by strand displacement or by triple helix-formation can block
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exanple, by introducing into the cell a fusion protein conprising a
functional domain and a DNA-bi ndi ng donmain, or a nucleic acid encoding such
a fusion woavwvae1274 functional domain can be, for exanplP€I/t$2010/023359
transcriptional activation domain or a transcriptional repression domain.
Exenmpl ary transcriptional activation domains include VP 16, VP64 and the
p65 subunit of NF-KB; exenplary transcriptional repression donains include
KRAB, KOX and v-ergA. [00137]In certgi n eﬁgﬁgi ments, the DNA-bi ndi n% domai n
por t i $FNHFIPSGRHIerePY BieyANtHiEsarGisiPR 0ha Syt eritase SRy @e D) K8iHgM8onai n

that Ri0gssd-EhiRl "H6@dh @acgea%nﬁemﬂhkg%, f WiieY bn QEJ%&iﬁ%Fchbfé’l%c@%}Ei’&% or its

regul atory region. The DNA-bi ndi ng mal n can either naturalTy bind to a
sequempolypatinostraidaon angened eneodsmapdaofliissyigetmuddadsmdpppec eqvgyne qnathe i t s
regul atory region), or can,be .engi heered to so bind., For exanple, the

N byt S5 ol el drBBebi b RAaTE FufoRSTLAaT Py UeREr FAg. pr ot el n ¢ ha
regul aigsn RXdiasSE Mg artl SN Iba X Haesy bYRRdiEE BRI dodiiRhl WathYegdidl®

DNA- bi ndi ng domai n can %e engi neered to bind to a sequence of choice in or
near aonigsyinggxiumbid-t ype gene or regulatory region. [00138]In this regard,
t he zi fhnger -hi ndi.ng domain ks,useful. inasnmuch_as it is.possikhle to
engi nddf136) 127 NI AR ST o R ok S 3P PSS BnB b be bPRETIR 5 e
f i ngerexhhpldi Bgindoaading GReTHel 8BS fO§16n ProtdP emptifag b ifM@EbnAtdodidi®isa M || er
et al. (1985) EMBO J 4:1609-1614; Rhodes £1993) Scientific American,

Febr ud?yA-taglisg donpig, oppysific Agd epeasliyg b a fusipn preteiy. Afusstingredomaie fi nger

I's about p3GoAN 1@%%&%&}&13&03@9&&%{& £o tir?j)pftrglﬁglgptﬂ]ﬂa?fe?ﬁe%igh 08fhhfig am no

aci d residues. Structural “studi es have denpnstrate at e canoni cal

( C2H2)Exeinptar{ irageriptiodal hictbanbaidosainsindheteady Bhte 81P64 (ahé kit pas sabineit of NET n

whi ch general ly contains two zinc-coordinatin st eine residues) packed
agai nst: §HCTAP) arr%lé‘flilwoel@lefﬁ@‘rea%l?lyd%ﬁpairvff%l@ Rk&YoKAY ot fidMating

hi sti qp@7]esi dygedraih ORL3hELRC tHe TNIRKIndiRE LHHEinER M fbiCaN AR & &lsid?H2 zi nc
fingers (i.e., those in which the zinc ion Ts coordinated by two cysteine
and t woothings i dequenceespedifice N Ardndiog doanimrthgdlindsiinor h¢angepese #Poding a lysyl
2010/ 091279PCT/ US2010/.023359 such. as,.f anple,, C3H zinc, fingers (those
i RERES S o S ERTBRRY iraida By INRaEEYE HeTE FaSTbee il one

hi sti thiferoreehciiRd afdltheba géMeCentdbdlBE R $ysiyt b;ga@seltppé_f\éuzf,hle_t(laﬁitﬁegﬁlato@yl i's
coordi nated by four cysteine residues). Non-canonical zinc fingers can also
i ncl udegiompgecanrbognigiiiergd taps hivdaEpuexantpdg. thendNAchisdimigsomain ¢andrej ataieed s

o2/ o5 7rdst fat JREu s 1S5 hdeoBRE) HBBHIAY HRhTHSRussg8Es Eonn40) i ne
fi ngerAlbirmdively, he DN Asbifding lemeingian ®e kagint@ed emsind (0 0¥euekierd ich@ice in or

specificity, conpared to a naturally-occurring zinc finger protein; thereby
al | owinggf & eylowiiess-tideigshe o regilatory fegé:  bi ndi ng donmi ns engi neered to bind

to a ce of ' : : P : 23918%19 ure

Bi ot e ﬁnol.ﬁ.l 20: f%gl-]%le%?rdlba gm%{ﬁﬁa‘%e? :ggéﬁdn%ﬁ(ﬁﬂl g\?gu%#ué’clﬁem (?ls\lgttll - 340;
| sal ampoetiblalto er{g2fx2i yinkldingereprBientsec bimol to ail P DOSE s@fmOnceSeEghbicet Aadine {i2g01)
Curr. i.n. Biotechnal. 12:632-637; .Choo et al. (2000) in. Struct.
Bi ol . b%l.ﬂﬁgﬁ?rﬁ%.CO@HBF%_é)é‘Fioﬁaloﬁ%%lﬁﬁé‘é‘g?rr?&“ﬁt&@%s- e’é‘f’_é’l%%ﬁ)iéﬁbéd to,
rati ong|c0derd19NRAGES Y BII39YSieh NREEmOfic SITRLBLLS! 56-85EC1S. PReFBNHASS3 242,

[ 00141] Rati onal design includés, for exanple; using databases conprising

t ri pl diyp{cally.cqusanigle pinetiingeiis labatti3@ens pe aadcimdergibl ancdhdontaidsifdur zinge f i nger

am no acid sequences. . in which each tri.plet ar quadrupl et.nucl eotjde
s e AR S R e R e W B e e G S ol

fi ngere,mhizaf HigoAmbhechRdihé 64 Bta tHceRl (BEIdQH 2 BURAHMPBIIAEL SORUARCRtadRe, for
exanple, U S. Patent Nos. 6, 140,081; 6, 453, 242; 6,534, 261; 6,610,512;

6, 746 88gincaoREBNGYE cysepegeskdins) rackglaginmt anjalgha pelixe(gengply Feutingg two

Publ i cat i NOS.. 21 0 , 2004/0197892; 2007/0154989; 2007/0213269;
and | %@grcﬁgfcmgaﬁgﬁ%%gﬁénﬁgrg,%%%%?'cati on Publication Nos. WO 98/53059 and WO

2003/ (0®1B96. Zinc fingers include both canonical C,H; zinc fingers (i.e., those in which the zinc

ion is coordinated by two cysteine and two histidine residues) and non-canonical zinc fingers
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[ 00142] Exenpl ary sel ection nethods, including phage di splay, interaction
trap, hybrid selection and two-hybrid systens, are disclosed in U S. Patent
Nos. 5, 7890288;09%7925, 523; 6, 007, 988; 6, 013, 453; 6, 140, 266/US6(0180233359;

6, 242, 568; 6, 410, 248; 6, 733,970; 6,790,941; 7,029,847 and 7,297,491; as
well as U S. Patent Application Publication Nos. 2007/0009948 and

2007/ 0009962; WD 98/ 37186; WO 01/60970 and GB 2, 338, 237. [00143] Enhancenent
of binding specificity for zinc finger binding domains has en descri bed,
for eXdffpfeloriyampls; BT (frosgim w@sﬂg@éﬁ@q 1054 C%@aﬁwg AHET onal

as pecrc?st@ifne #ditfich LAOSHe HUHIRERLIANG) ar @hziﬁceﬁngﬁ:?st gﬁ&emwchfth@%e idd faker
sequenctes, are disclosed in U S. Patent No. 6,479,626 and U. S. Patent

Appl i catidomtddipi fooatysennd\esidRG)3NOLX90@Bcal Sew falgsp dibatse ietludd thoddln

2010/ 091279PCT/ US2010/ 023359 (2001a) Proc. g ad. Sci. USA

98: 14 -l%h%*h?mWB&F’éloé er ﬁ?‘n “(Yﬁ%&iﬁﬁr%%ﬁ"&&e 1&15"&\&1%%““1\%‘@%? O%Pftﬁlﬁﬁﬁl%: 1437- 1441
and Qo0 Ra48 Besid R0 144 &4t e 0248y 203 %uws'e beoya8d ©fs F003/0208$8OY EhB,
conpri si ng engi neered zinc finger DAN bindi ng domains are found, for
exanpl2803} n U S. Patents 6,534, 261; 6,607,882; 6,824,978; 6,933,113;
§4'.7 16 824.anddEj§20 719. &98145]Additiona

6, 979, - 7,013,.219: 7,070.9 ,
e ooty 7+ O idd hact pibihe ditvaids S tetagind0y fo BfRaliote) bRaHED] Y

i ncl udpedifi¢ifye teEpavl age nasiasly-cetiitiap 2o fifger G@Ren;aheroby dldvaggkiat ory region
that controls expression of the gene. Exenplary nethods for targeted
nut agEABYTUStioR Pheing fiagesbinsling dpmang epgingessdg bindyed seguca ohaliticeanttealer

oSSk CHes ) PPNy BB 035 LB gl oo

For nulBibdhems 704311 8- S4anidalnwut @s(200 1 eslawviird Bioreatina@nl9:656-660; Segal et al. (2001)
Curr. Opin. Biotechnol. 12:632-637; Choo et al. (2000) Curr. Opin. Struct. Biol. 10:411-416.
Engineering methods include, but are not limited to, rational design and various types of
empirical selection methods.
[00141] Rational design includes, for example, using databases comprising triplet (or
quadruplet) nucleotide sequences and individual zinc finger amino acid sequences, in which each
triplet or quadruplet nucleotide sequence is associated with one or more amino acid sequences of
zinc fingers which bind the particular triplet or quadruplet sequence. See, for example, U.S.
Patent Nos. 6, 140,081; 6,453,242; 6,534,261; 6,610,512; 6,746,838; 6,866,997; 7,030,215;
7,067,617; U.S. Patent Application Publication Nos. 2002/0165356; 2004/0197892;
2007/0154989; 2007/0213269; and International Patent Application Publication Nos. WO
98/53059 and WO 2003/016496.
[00142] Exemplary selection methods, including phage display, interaction trap, hybrid
selection and two-hybrid systems, are disclosed in U.S. Patent Nos. 5,789,538; 5,925,523;
6,007,988; 6,013,453; 6,140,466; 6,200,759; 6,242,568; 6,410,248; 6,733,970; 6,790,941;
7,029,847 and 7,297,491; as well as U.S. Patent Application Publication Nos. 2007/0009948 and
2007/0009962; WO 98/37186; WO 01/60970 and GB 2,338,237.
[00143] Enhancement of binding specificity for zinc finger binding domains has been
described, for example, in U.S. Patent No. 6,794,136 (Sept. 21, 2004). Additional aspects of
zinc finger engineering, with respect to inter-finger linker sequences, are disclosed in U.S. Patent

No. 6,479,626 and U.S. Patent Application Publication No. 2003/0119023. See also Moore et al.
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[ 00146] Ther apeutic conpositions conprising conpounds identified as

nodul ators of the |evel or activity of a lysyl oxidase-type enzyne (e.g.,

i nhi bi t orwoab10209y78yl oxi dase-type enzyne) are al so propCaas20180e3359
conpositions typically conprise the nodul ator and a pharnaceutically
acceptabl e carrier. Supplenentary active conpounds can al so be incorporated
into the conpositions. I\/bdul ators, particularly inhibitors, of |ysyl

oXi das e enz for exanpl e, mbi natjon, wt

ot - 350138 B Mideta. $5° 88 Bl e o hiRake it seiBl Prstmilgd tshbe ng
from mvg@qmﬁuglagﬂdqno #osgadi ngly, therapeutic conpositions as disclosed
herein can contain both a nodul ator of the level and/or activity of a |ysyl
oxi dag@0tddpe endypmberaduthibronghe nscarfdioge pioteimgambprising @gdiceiedrraic finger

enbodi ts,.th euti c. coppositions.c i se Iy effective
anoun 'béﬁq%%iﬁ F’BF argfop refi}(émp%hi‘ﬂ@;gp ; V%tigzgﬂ;ﬁ %@gﬁ%x' daset ype
enzy mg, gaut73d @, mtngor@tmr}ssen 7801BI219Ngi(00SNUC 7ag8RL4 aadd 20Dg 1g0NMpPOSI ti ons
are admni ni stered separ ately fromthe anti-angi ogeni c agent. [00147] As used

her ei H00k43¢ t er rﬁddamhméﬁlpd&mrlnyo@w@gﬁhwwmof adysyt exiflescttypeeayment "

refersto unt._of at tlca t that V\/nenamnlst red al one or

[ cont s AR e fns s BEARTH ke 205 of PV IER R R PhRLGL SRR ot

(e.g. ,ofaqer@ﬁHHExaupllarmetaohwmmrgétecammwghmmsﬁfgl filBibn prstEinaSompiNih Rt €,

rodent, cow, horse, pig, sheep, etc %1 is effective to prevent or aneliorate

the dinsel§as dogien R %l&eﬁ@d&%rfég N ACBAIN AR PUVEIEEsOr cmmmeriadedti cal |y

ef { el ARl J ALl 3065 b0eha! 2BIRHTIATOL: haoogomRRURA, sufll cient to
Aol

resul artla roration of sy treat nent,

heal i ng, prfermmﬂatmnspkltsammi rmaﬂ»fmﬂﬁmanel evant msdl cal condi tion, or

an in i te of treatnent, healing, preventjon_or anelioratio
such W%‘fm oglél?@p@\f}wzr@mm?%%@me%%mmwds CFH%‘FCL%%B?@IE%PﬁPf the '

ef f ect i(pbi I ivity
o o 1 o B e i R PR NSy R R REL ) e
ext en@rwdmawvmlfedt Rechdi@esdions typicdydemprianthesnodalasdr ander pharmadeuscdiliyer i ng
fromthe L sease or d| order ‘1[‘0014 8] The therfgﬁuti C co?r:tg tt g?ns di scl osed
her ei ACGPECIEY T F’FEP‘@FY% V8 COPRYS 8" B PR REL CE P ESul t i ng from
neovagerpatitidat 'MBdul@t@Fsof)ﬂhBﬂhﬂy irhibitd?e R PRYE b:Gadsk My érﬁ?ﬁﬂsé’s@ arReml," of a
modul ator (e.g., inhibitor) of the | evel and/ or activity of | ysyl

oxi da§@nqulp@kemwmbm@tl@nwmnmtl-@m&@gqne%mens t¢ Wdﬂ@fd‘ﬂrcﬁtlifmﬁat@flbfqtm otic
damage vas yl z l,ar
degen edr {é%ggéllrets gﬁro%{%ﬁ AP at"f‘ér’heﬁ’i‘%cr?gﬂgg eraﬁgut c%%{)ﬂ%sg’éfl%ysqdlgﬁg%s%g

enzy Mietesn edh cntdidbety a&ﬁ@ﬁdliter athé hﬁdlyaﬂdﬁora.dlm’lfy stelyed dxidavé-wpe engymal
dosage anounts may vary from about 10 ng/kg to up to 100 / kg of manmal
body we&fl @ﬁ@ntmangfﬁg@n%gena alp, adﬂtswnék@aﬁlrﬂd@m%db%raﬂeqﬂp gpw@;vggyn& @mypise a

ng/ kg/, kg/ day
o, 10 ey Rebl IRele SROMh R SR e B R A Doty
wei ghttyperanay@e dfut ddmonecsitaiatn antj-asgivgeni¢ ygeat, add sl&:acsmpoeitmns eQd4R)iVhed a
nmodul ator of the |evel and/or activity of a |lysyl oxidase-type enzyne is

used SAPACYRY IR SR a8L08a NS H8F1tangi ogeni ¢ agent, one can al so refer to

the thesrpeuti cald e@hbRAL Qe O8GeRhedtRE1 ¢ BFRIRRLIRIAN W EffediSe bhRunt”

combi ned anounts of the nodul ator and the antiangi ogeni ¢ agent that result

i n redefetsi toran@anilntmfcatthcragm%emtehulwhengtdﬁnmatﬁmé@mglInacwrzbmatmn wvdmet her

admi ni st conbi nati on or ,sinmultane e than on

conb AEPTG B EPEGRBRT R st e G pet iy el pubBifat S Sl

[ 0015@hMah iafihsal ARG ALRCKIHh4t6 Fod &GNS ihbiseNSig e, @%h)ms gEfe&ivie@b plevhtior

preparati on and use are known to those of skill in the art in i ght of the

pr esenmelipgigd bs diseasergpdigiog et Hiel pseRrpssean Qfghfmils@aaet Aherapthsicatbic offesgive al

conpo I I fer to the

det ai ldg%é ﬁrl]t%leﬁ%gerg Fohtﬂgt aqﬁlo%%t Pthﬁ gl\?o%tﬁfj?]fp% Eﬁt tgﬁrésgﬂ 119 Afi %ﬁb? fexts such

as Re rinfefibakios onﬁnpfameut g catatSenheing, frévdntied or iﬁh850ra66mlﬁ£ he rﬁéva'mk
"Goodman_and G | man's The Pharmacaql ogi cal Basis of Therapeutics,

M Gr aiPadiqal conslifgnn. oy pR ifsredre i rafe of satqreng healing, RresRRYQ| aﬁfrﬁhgra(t@wf fuch

"Rem ngton: The Science and Practice of Pharmacy," Lippincott WIllians &

W kins, 2005; and University of the Sciences in Phil adel phia (eds.),

"Rem ngton: The Principles of Pharnpcy Practice,” Lippincott WIllians &

W ki ns, 2008. [00151] The di scl ose her apeuti c conpositions further

i ncl ude pharmaceutically



acceptable materials, conpositions or vehicles, such as a liquid or solid
filler, diluent, excipient, solvent or encapsulating material, i.e.,
carriers.woOhendotapriers are involved in transporting tR€eT/U8N10/023359

2010/ 091279PCT/ US2010/ 023359 subj ect chem cal from one organ, or region of
t he body, to another organ, or region of the body. Each carrier should be
"acceptable" in the sense of being conpatible with the other ingredients of
the formulatiopn and not injurious to the patient. Saone exanpl es of

ot er CANLUGRY oh tepesasaply eéé%YFaf’r%H]é Gt-iT R3304 AB A of e P el SNURE I ude:
sugar St iHedt A JIARI AL leHERRE VAN WO Re PUREENRES diHER, AfenSREResst ar ch
and potato starch; cell Lﬁose and its derivdtives, such as sodium

car boxy et diydaseced disdrdseandetibeydf the hauined euiderth gefedh whodiecaae et disedepowder ed
traga . malt; gelatin; talc: .excjpien such as cocaa but.ter and
SuppodPIB) o de Hirficuls S SR EhBINES Rere R siQudRT e o b oi 1
sesangipbtic dadhdo¥ SesBitlng st ReMiakciaiéatioy PR @inkly, 8k MeRipsutiUg RfR&IR opyl ene
gl ycol ; polyols, such as glycerin, sorbitol, mannitol and polyethyl ene

gl ycolamosst’eaf ¢ medpdtone. getihyibitel) ehthe leved aed/pysctiviy obe &ysyhegpadasehipd er i ng
agent s, , SHCA A% RAPES| %&1@%9&84& 150 z’%‘%é‘br%hg arrﬁ%mr*égﬁﬁﬁﬁ’x dg; alginic acid,
pyrogen-tree water, i1sotonic sallne, nger s SRaRe e{nhyl al cohol ;

phos phabeasbuhifigitios Odudh hOB&uredingti@iulat @8gdnexdtion C Popatantple wehshances

enpl oyed i n pharmaceutical formulations. Wetting agents, enulsifiers and

| ubr i datibibor of @dysyh exislass-iyRs PRAYINYA 1s dppRtihasly And t 8ilyiih agmanisigted in ggonel| |

as col ari i j liavori ng
and poPPhAcEAE R SR8y PRy J0TEAR BRGLA O Ry dod? e Cent i n
t he covggsiol s per{ 9 o2 bAneslBaiboaspagikeby td80 pigdddily, optihhls ubeutr ) at es
to kits for carrying out the admnistration of a nodul ator of the |evel

and/ oigdey/dayi to 20 ane/ke/lyws poO tleikeddoa -te B engding/dave or Ame/kgddayatopdong/be/dagie

present disclosure relates. Kits.for. carrying out the conbined

R nseinaesiiolt g RolliFaiehf i BradthiabRrihaPetittal 589 % "2 1 ysyi

oxi dageot4ppe enaynen amdd@atodof treadd@l AREBE £tiREFBE a 1)sHl GNGaseTPRA IRk is a Kit
conprises an inhibitor of the activity of a |lysyl oxidase-type enzyne

f or nmulusgdeid GORbaNaYIRA FHHEICELANICHIZIQRERIC AgRNt, @it Gagfdiol rpfes enthaitharargutieallyeast one
anti - %ﬁg!f‘t?\%ecﬂ)'sg ofBEL %Hﬁh fl,swlﬁgﬁ isthe !:CB}H&HE& ?ﬂloﬁ) ts Epﬁle%&dul/a!téryanafth@adt' syl
oxi dase-type enzyne, formilated as appropriate, 1n one or nore separate
phar maagiviérdahgqnt e€paratit oansedudt@Midd Iibidre: danagd lrashitong feor nel@tasaidaryzaneh,hods
can be adapted. according to the sjte(s). and degree of fibrotic danmage.
Exerrpnﬂwﬁwra THIV TS A TP RS, ST 58 RN %é\é%@dfla% PESQTNHIRBI& £ or
par entcgﬁ&lntlggmsr&iaﬁ%éﬂ{eir%uti@dlﬁ.effeici davenous, intra-arterial, intra-ocular,
or subcutaneous adm ni stration, 1ncluding formnmul ati ons encapsul ated in

m cel I[@@150] i posdmemusphamageutichleasgposiipssihmebte(latques dorattein peeparation pod aseed

w thin bi oconpati hl . coati ng. desi d for s|l.owrel ease); i.ngestibl.e
o mura e ST sEnSR B APt BEFE piSen b uE. TR heunbdingnie
oi nt MBpttsbl@PpehreRtSogieNEofipdsitioh LaTMESHNIRRS FGUREr Adminhalignbie magradsabs and
sprays. The dosage of the WD 2010/091279PCT/ US2010/ 023359 conpounds of the

di scl dhadasailgd) tbachingy hersos mdiighgmepbe frathex suppienzante ddentexts sychods Remeingiead f or
treatngnt, the tivity.f dmi ni st ered.conposi ti t he .general health
of Ct he i beR St el HRs 8B & G PO M D S R o ke o,
[ 00154hhimadiigidabBadis 6NDdhpeatits, MdRaw P300S, AnsiveleisE of thedcleacsiin ar e

del vePrhielgdelphia (eds.), “Remington: The Science and Practice of Pharmacy,” Lippincott Williams &
Wilkins, 2005; and University of the Sciences in Philadelphia (eds.), “Remington: The Principles
of Pharmacy Practice,” Lippincott Williams & Wilkins, 2008.
[00151] The disclosed therapeutic compositions further include pharmaceutically

acceptable materials, compositions or vehicles, such as a liquid or solid filler, diluent, excipient,

solvent or encapsulating material, i.e., carriers. These carriers are involved in transporting the
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| ocally. Such local delivery can be achieved, for exanple, by intra-ocular
injection or by application of eye drops. Adm nistration [00155] For

t r eat mrentwof2omwizypdal neovascul ari zati on (e.g., AVD) wPCh/usSRé10/o23369 s of
the activity of a |lysyl oxidase-type enzyne (e.g., inhibitors of LOX and/or
LOXL2 activity), any nethod known in the art for delivery of substances to
the eye can be utilized. For exanple, direct injection into the eye can be
used for. delivery of an inhibitor of the activity of a |lysyl oxidase-type
enzyrré}l‘trné?thh?m ! iR one et s8R Aty rdyale aaethier PEERROAREIPR SH{C Doy

cert aif} R ERAE: (RAISbe BRcdptibidiih Ae Rhisd itbel RV @mANGeQitAGE Vel an%‘i’édi@lté ¥sy!
oxi dase-type enzyne (optronally 1n conbination w th an angi ogenesi s

i nhi bitheformskéobehdmdt inmrioni ®ahe gatient. oS ¢rheexaniplesoefsndtemads which caddeérnve enal
errbodiﬁents, t opi cal %% i ni strat ihgcp?. of an inhi gi tor Olf t he | evel and/or
act i viPPg IACCWIG) KA RO SRITT a7 18T SUAS 26y SIURATANE SUTRY eye can
be batshgshel,vudh 89+ k@RHCAALRLID RarcBNcdIRHsBlah@its Orivai®ed, QY@ asaBELAT
activity of a |ysyl oxidase-type enzyne, or an inhibitor of the |evel

y
and/ orcagperympthyl esfilulpse. eyl colkilasesmdiophelopgaopinte; pawdpied tiograaht el n a

sol ution 0. pe tsed, as, ey & Al oR% Al LRGN, ikt NS GYEl aad)pryactivity
of a Igysyfl’ oxv as%-]tly’pe enzyme can arsé adni niSter &d sys?gm ca?]ll’y,

provi dedoBe®bil 8atflonter oQNGeithé aill Aivelodacda viltdna seyteandd; sljesls, sacieano (or
accept abl e) extra-ocul ar side effects.. [|00156 Nucl ei ¢ acl ds encodi ng

ant i - IPyesylensglyrabeohels, b BLlysFinatnybigr] napniilphandypolyethylsng glycels edeby syl

oxi dasge-x : i S DERNA L :

opti oﬁgﬁ %speghe}q %é(:ég%lsr}d?é%géaﬁ%&a?g@%r a {/@%E%@ ’tsi nurrbr%{rgno 18{1/% a X\}(Ze?:%hgr s are
known aiumihhe ladtgxidenalgide ngd pgyrogan-fressester; papaniaviling SR fge éxdhaiont ethels,

her pesyi ruses, poxyiruses, retroviruses and |lentjiviryses. [00157] One cl ass
of redditBPha sebie Pff%@m%wi_ WA oBHOT 6o BBIUE B O HBgeni ¢
par VO?E&@&C@MPf&&%&ﬁb%.eWe&h{%e Sr Rt MBAer dhdMW¥rzhnts @ieh A€ SoddliR 141841 ved

froma plasmd containing the 145 bp inverted termnal repeat sequence
f | ankisnidate and amaggesnen eprats s wnll easdetingageffs iddaentgaeneoatmgrgtets, and
stabl e transgene deliv due to integrati.on i

to.
5010/ GH TS PRy IEI5 O e pY LT TRl B s D AP ey 418 PripECr s Tl B ReSHH ai ned

usi ng if HeScowftiBbnsyst em Wagner et al. (1998) Lancet 351:1702-1703; Kearns
et al. (1996) Gene Ther. 9:748-755 [00158] Addi ti onal adeno-associated virus
vehi cll@@152hc| udenmthyer senest 9ithe preserg disglosgre rglaten o Bits fps coppying gut thei neri c AAV

Ser o 50 o e B BB DRV G PO
Another aspect of the present disclosure relates to kits for carrying out the combined
administration of a modulator of the level and/or activity of a lysyl oxidase-type enzyme and an
anti-angiogenic agent. In one embodiment, a kit comprises an inhibitor of the activity of a lysyl
oxidase-type enzyme formulated in a pharmaceutical carrier, optionally containing at least one
anti-angiogenic agent that is not an inhibitor of the activity of a lysyl oxidase-type enzyme,
formulated as appropriate, in one or more separate pharmaceutical preparations.

[00153] The formulation and delivery methods can be adapted according to the site(s) and
degree of fibrotic damage. Exemplary formulations include, but are not limited to, those suitable
for parenteral administration, e.g., intravenous, intra-arterial, intra-ocular, or subcutaneous
administration, including formulations encapsulated in micelles, liposomes or drug-release
capsules (active agents incorporated within a biocompatible coating designed for slow-release);

ingestible formulations; formulations for topical use, such as eye drops, creams, ointments and

gels; and other formulations such as inhalants, aerosols and sprays. The dosage of the
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Combi nation Therapies [00159]In certain enbodi ments, treatnent of

condi tions characterized by neovascul ari zati on involves adm nistration of a
conposi t iwo 200/exer i bed herein that inhibits the | evel pamdisesiome3ssyity of
a lysyl oxidase-type enzyne, together with adm nistration of a second
conposition that inhibits angi ogenesis. The conpositions can be

adm ni stered sequentially in any order or concurrently. In certain

enbodi ments, both conpositions conprise antibodies. In other enhodi nents,
bot h &8%8%@%06&6@ '%wﬂgwyﬁ&ar@ag it%I&@eéF?é‘bﬂ?%%j‘V%rﬁttyioéél&ﬁ Regd 1o st |

furt Nt £IRR dhdRAh Gy PR LHTPREHD thgoRiBh! B8 $efrRHNM6f @OLLGEEH0dI NG an
anti body and the ot %er conprises an anti body pol ypeptide. In enbodinents in

whi ch otliee comnqrosticnis ovedl kanownad thendksltedragisaas pol ynucl eoti des, a single

pol yn ide (e.qg., expression vector) can be used that encodes both

Doy o 150 FEatuito PRy fe e S e b Rl et s i s

an antihcaMEGSua@niocRaRYiverytah BE h&tisveaf fo'frfékz%n%]}é Ah8-RVRE hﬁéﬂti%n%@llzger cially,

for exanple, under the frade names Avastin(r) ‘and Lucentis(r). wever, any

ant i - VPAcagian opexpydrepn be used. [00161] I n additional enbodi ments, an
i nhi bi tor of, angi.o eonesi s can be a small RNA nolecule, a ribozyne, a
tripl ex-forAfﬂ 1% ¢ acid or a transcri ption factor that inhibits

expr eg§60133] of a PdECEatgrACf Bo/ide ndovasthlSizadah €nk., NOMDYwh Tnh3bitors EXAVPLES
Exanpl e 1. Muse nodel of AMD [00162] Laser-i nduced phot ocoagul ati on of the
r et i n&ivithefcelysyl@xilasgytps corime (e, BI04 Qb geq/oslQxXé A ACHYItYAM®Y Thi s
treat i e 1 ' r ks

neovarsﬁgél} %dr]?fz!)gﬁ %é&l%g& rﬁglrl%}y;o?g?@h%g%utg ﬂtq% t ngg)fsghpg%ck?% bIroodr 1\f/:’essel S.

I n t hidéreorddgektion intd chorpe conbenasd foreleliotrylof aolxgabiverdf tlaractipity of 4 lygel days

Rk ¢ SBIUAR-1YPE SO0 ik Gt AN 4001 TSI LSS aMeioaN Gt oven
L e e
in combination with an angiogenesis inhibitor, see below) is injected into the vitreous humor. In
additional embodiments, topical administration of an inhibitor of the level and/or activity of a
lysyl oxidase-type enzyme is used. For example, the eye can be bathed in a solution containing
an inhibitor of the level and/or activity of a lysyl oxidase-type enzyme, or an inhibitor of the
level and/or activity of a lysyl oxidase-type enzyme can be formulated in a solution to be used as
eye drops. An inhibitor of the level and/or activity of a lysyl oxidase-type enzyme can also be
administered systemically, provided an effective concentration reaches the eye and there are no
(or acceptable) extra-ocular side effects.
[00156] Nucleic acids encoding anti-lysyl oxidase antibodies (or any other type of
inhibitor of a lysyl oxidase-type enzyme, e.g., a ribozyme, siRNA, shRNA or microRNA) can
optionally be encapsidated in a viral vector. A number of viral vectors are known in the art,
including parvoviruses, papovaviruses, adenoviruses, herpesviruses, poxviruses, retroviruses and
lentiviruses.
[00157] One class of recombinant viral vectors is based on the defective and
nonpathogenic parvovirus adeno-associated virus serotype 2 (AAV-2). Vectors are derived from
a plasmid containing the AAV 145 bp inverted terminal repeat sequence flanking a transgene

expression cassette. Efficient gene transfer and stable transgene delivery due to integration into
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present exanple, the degree and extent of inflammation and fibrosis, along
with the expression of |ysyl oxidase (LOX) and |ysyl oxidase-like proteins
(LOXLs), wo2ntvezdre (choroid and retina) after | aser pheCoasaguoloaissodn, was
assessed. [00163] For these experinments, male C57BL/6 mce, at 8-10 weeks of
age, were acclimted at 20+2C, relative humdity of 55+5% and a 14 hour

| ight/ 10 hour dark cycle, for at |east five days, then certain of the

animals were subjected to | aser photocoagul ati on, whi]e other anjinals that
di d ndke gEomIvE {h%énfﬁﬁtsflﬁ%ar@ﬂbéaﬂilwsm BAEROT SR NRENRiGH e 8 D)

[ 00164) 505 380059803 RELADe: AT AGONEEEANRS1164d.280 Wi th an intrapeitoneal
injection of Nenbutal Tm (60ng/nl) and the pupils were dilated wth topical
adm ni[80¥581i on dfddiiopl adehFms{dSmy¢dndijus vEhicks ilUudesA MY ergymsddSv.th8an
Argon | aser 2nm. at. 9,,.12, and 3 o'¢c 0si t1 in _each reti usi ng
2 O enf S SRR yRls S endass de AR L BRT hon B30 e SEdeint it on
at an aﬁﬂ%ﬂ}iei@fralﬂﬁaf(ﬂ\g,%ﬂc&nﬁl@nﬂéﬁ@aﬁg%AVl\%&or@aﬂtvéru@eci?f the Bruch's _
menbrane was confirmed by production of an air bubble at the site at which
the | aser HKaumbisationTherhpiesnd only sites at which a bubbl e was observed
were i ed in_the.ana is..[00165] Five imal,s that had undergone | aser
o e JOLSECS ac P 1 Caif e DR E s PR PRI R lee B0 bred cont rol
ani malngovdselagidioy $0& 160 Adbetisehtion of a\empdsiassal& safibeirhepdin tiae amgsitsahé on,
three injured aninals and three control animals were sacrificed at each
time poichind/prastisiy af & Iysih erddaseiErceengn@ei tPeetber Wwigh adipipisgiationpk? geand on.

I medi : : S AN t . I and
ot e R e B e R R e
phot oceggtdeabr concgrrentpy,. latcepaiaknmbbdinimtd, buth donpesiiohntsynprivaantiseties dn
analysis of the extent of |aser-induced jnjury, inflammuation and fibrosis.
Ti ssu@_tlf%P@H%&n&nﬁ?%@@%@@%mwﬁ ﬁofzr%lﬁa%mﬁw iOdift ded in
par af fe, fiher SRS Binkdn®, 8FELD it%rc%rrg#fses PBAYh RIS IR bRl ﬁ?ﬁ%u‘%&? and the
hemat oxyl in and eosin to detect the | esion5; other secti'ons were tested for
CD45 lothes lcgmphsesiamanfibodrystobgieetiils t nyembtodineeds avkich He apegrositions are

i nfl amyati.on, .and sepagrate secti.ons were stained with Sirius Red an

Tr1 Bt SEi A pabB0RR s e SR i 2 Befesto o LT T REEs wer
obt ai ned cwtddds Bo®ShigbitdBger Z1 at a magnification of 10x and a resol ution
of 1292 x 968 pi xels, and photographs were taken with a Zei ss Axi ocam M C5.
| maged0¥0¢ nor gheeidti embpdiments) yiy wdibifor Af Fgiegened8BANIofit WEPE antirdy.

soft 2d et i t tgta [ f i t wr e

ar eas 0 PHS of RECHBE TN BTN o PR hD Lot eE phPFuleiPla Bt PATRERS see
bel owand &nderitie® c Blodidh @t enyt iei- VEGEt dnGibodf cdnte dsed.al | esion area positive for
WO 2010/ 091279PCT/ US2010/ 023359 t he particul ar marker under study. Data
were a0816Jied wilk pddtigral smbedingents, an yhikitar ehpngegangeis ean besy HPalhRE¥udent

R e e S AL

phot oeepgsdiad ooNVEGHgEnonSekay . . 4J.8nBHatént No. 7,067,317.

EXAMPLES
Example 1: Mouse model of AMD
[00162] Laser-induced photocoagulation of the retina in mice, leading to CNV, was used
as a model system for AMD. This treatment induces ruptures in the Bruch’s membrane, induces
neovascularization, and forms scar tissue that seals leaky blood vessels. In this model,
inflammation was previously observed for up to five days after coagulation, and was followed by
angiogenesis with a peak at day 14. Rakic et al. (2003) Invest. Ophthalmol. Vis. Sci. 44:3186-

3193. At even later stages after photocoagulation (3-4 weeks), fibrosis was observed. In the
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two fromthe photocoagul ati on group on days 14 and 28, and two controls at
each of the four tinme points) were used for analysis of |ysyl oxidase nRNA.
For nRNA woaby#i9s379f resh ti ssue (choroid and retina) wa®Cruszen/o233s¢i qui d
nitrogen and stored at -80C until used for RNA extraction (below). Exanple
2: Lesion detection [00168] All eyes were exam ned histol ogically, using
hemat oxylin and eosin (H&E)- stained sections. Three | esions were detected
on each eye that had been subjected to |laser freatnment. An exanple .is shown
in Fi QUiseNtexampigrhicalegreeane exirhedfi laﬂar{l%&@gmﬁbro%&W%\&%&WKB{%OH

subj eclredyl OxillARYNOR) %h@?ﬂ?mﬁﬁz{s)é—lfkfér rSES (LOXY SHKPGY S (BOKEH andROSS)
presence ?s I ndi cative of Inflanmti gn. For this analysis, antigen

r et ri eftat lasaphomadagrdadnf was &Bessechut es at 95C, and rabbit serum was used as

a bl ocki agen ections were inc avernjght at roomtenperature
i ST s B ERT oy & 7 260 B RL & DBI<eks FEBI Yehe. fol | o ng
day t hecighiteles: maneC | BaHbah&didy R 58+ 9%t AVl4aioad i s R HouR Bhdk-dyéle, RRhi body
(Dakocytomation) at a 1/300 dilution for 45 mnutes at roomtenperature.
Sect i denst e dayshden erstadt obibd anigialyweresgiecipd to Rs@yphpep{gudationnwhilgretheTSATM

NEL704A) at .room t er at.ur and washed with TNT washing buffer.
st reptUrdt bR RS E o Bt RN bbb BESB Ry S vs i1 ut e

1/ 50 i[@0Mgd] ki ng Fouph&beodeQRtidR]nide wdegirrethefizednfitpammatiapsitoned ifjeandn dfat ed
by determ ning the area of the section exhibiting CD45 | mmunoreactjyity and
expr ed¥imRytal hi O0ne/mlyaddempunils vere dited yithtopisd adginiptision &6 16epicdhr eas” wer e
det er m St J Fﬁ{; f OO (N .Tge S this

anal yg?lggfiil%lzi Eglgggnﬁﬁﬁérﬁgla eu g}égl?étsrggf{e@seer[ér ese ta-{?i 1%%&'?% %%%%

I mrun@oeisions inidayh veaiva abiag nsddhniprdelinttyesttec. dhedaseHeaesee for a MOS saroad i on, as

evi denced. by CD45 i reactivity, was apparent in |aser-treated eyes as
ear | y HERRR a0 gy o RErPy puda i SR BTN G it e
remai Regdr; Mro@Qh ¥R hn 91 bUBYIS aftthe it8RCwHith M 1aser WE been aimed, and only
2010/ 091279PCT/'US2010/ 023359

sites at which a bubble was observed were included in the analysis.

[00165] Five animals that had undergone laser injury were sacrificed on days 4 and 7,
along with three uninjured control animals. For analyses conducted on days 14 and 28 after
photocoagulation, three injured animals and three control animals were sacrificed at each time
point.

[00166] All animals were sacrificed by cervical dislocation. Immediately after sacrifice,
both eyes were enucleated and choroidea and retinas were dissected. One animal from the
control group and one from the photocoagulation group, at each of the four time points, was used
for analysis of the extent of laser-induced injury, inflammation and fibrosis. Tissue for these
analyses was frozen in 4% paraformaldehyde and embedded in paraffin. Seven um sections
were cut. Sections were stained with hematoxylin and eosin to detect the lesions; other sections
were tested for CD45 levels (by immunohistochemistry) to evaluate the degree of inflammation,
and separate sections were stained with Sirius Red and Trichrome stain to evaluate the degree
and extent of fibrosis. Images were obtained with a Zeiss Imager Z1 at a magnification of 10x
and a resolution of 1292 x 968 pixels, and photographs were taken with a Zeiss Axiocam MrCS5.
Images were morphologically analyzed with Zeiss KS300 software. This software was used to
determine the total area of the lesion, to measure areas within the lesion that stained positively

for different markers (see below), and to calculate the fraction of the total lesion area positive for
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by day 28, they had approxi mately doubl ed. See Figure 2 for exanples of
stai ned sanples. Figure 3 shows quantitation of CD45 | evels on days 14 and
28 after wagerviomj7ary. Exanple 4: Fibrosis [00172] Thi n ®€TiSen®/023365¢ ai ned
as descri bed above, were stained with Trichrome and Sirius Red, then

anal yzed by m croscopy. Exanples of Trichrone-stained and Sirius

Red- st ai ned secti ons, at days 4 and 7 after laser injury, are shown in

Figures 4 an 00173] The extent of fibrosis was. scored quantitatively by
det er rﬁl%li’arﬁjc‘t %rén%f ERUISICT $HEY-s BBt Ve é%YWthﬂbStEB?t}céée]ns%tf%lF%l SRY VAt

expr esRind shlteft ?%es@fd}%&@@ﬁ@&@sﬁﬁplw@ Loh&! sRiIRRah ()td?sew&%%bﬁ’é}der&'i eas were
determ ned using the Zeiss K5300 software. [00174]Results of the
guant istasisticlydighificant.r eveal col | agen deposition (indicative of fibrosi s) in

non- | -t reat e Inla ure col |.agen deposi ti on

obser JU8HGThy " Botihe Fn e A (et e The B DR s B B ARG s B

af ter tyBiftony thephdiceOAduBARA r&MLISdH0NL RN eE, 4nd tBCORASIS a€ éhrcﬁ'égme%ﬁﬁs 7 and
14. Col |l agen | evels at day 28 were approximately equival ent to those

obser \igep mlntdhve@msed:fog@n@lyes ghbywgl alsagé%N/éleB@rsm ala'ctlyselay?@smtlaﬁud 7, and
Fi gur e dEOItI n, a s. 1 0 ned from

two. s S SHA B RS Bof PRI Bt PR ot AT R cour

r api dleytradtioar(bélag@r i njury, increases to an apparent pl at eau at day 14, and
| asts at | east an additional two weeks thereafter. Exanple 5: Lysyl oxidase
expression [00175] RNA was purified fromfrozen tissue (see Exanple 1) for

anal y (LOX) and |ysyl oxidase-related protein (LOXL)
transc%}l Bﬁfev?‘egmﬁ)&%g%ﬁglll?eti na and choroid fromeach nouse eye were

pool eqoomss; pendedl eyes Wde exanhinéd higt@tbg&?taﬂyhuﬁﬂgherﬁﬂ@iﬁndnd@osin (H&E)-

13- mer capt oet hanol| d.honogeni zed with a Pol an hel d | ectric
homog &HiFErSeCtiga; il %‘Eﬂeg‘%ﬁl%ﬁ WS dpfestrd PRERF LS %E%%%V fsd tR{aser accor di ng

to the. Rk aghWkehpR it Sbwaiigns 1( Q agen, VaI encia, CA). Eluted RNA was
DNase-treated with IAn’m on rDNAse | according to reagent specifications.

Example 3: Inflammation

[00169] Thin sections were also subjected to immunohistochemistry for CD45, a
leukocyte marker, whose presence is indicative of inflammation. For this analysis, antigen
retrieval was conducted for 20 minutes at 95°C, and rabbit serum was used as a blocking agent.
Sections were incubated overnight at room temperature with rat anti-mouse CD45 antibody
(1/100; Beckton Dickinson). The following day the slides were incubated with a biotinylated
rabbit anti-rat antibody (Dakocytomation) at a 1/300 dilution for 45 minutes at room
temperature. Sections were then developed using a TSA Cyan 3 System (Perkin Elmer TSATM;
NEL704A) at room temperature, and washed with TNT washing buffer. Streptavidin peroxidase
was used at a 1/100 dilution and cyan 3 was diluted 1/50 in working buffer.

[00170] The degree of inflammation was quantitated by determining the area of the
section exhibiting CD45 immunoreactivity and expressing this as a percentage of the total area of
the lesion. Areas were determined using the Zeiss KS300 software.

[00171] The results of this analysis indicated that no leukocytes were present (i.e., no
CD45 immunoreactivity was observed) in untreated eyes. However, inflammation, as evidenced
by CD45 immunoreactivity, was apparent in laser-treated eyes as early as day 4 after laser

treatment. In laser-injured eyes, CD45 levels remained roughly constant on days 4, 7 and 14 but,
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[00177] Level s of nmRNA for |ysyl oxidase and |ysyl oxidase-like proteins
were determ ned by quantitative reverse transcription/polynmerase chain
reacti on WORMORAR)79 Reverse transcription and anplifi caPCoruse@amei3sns wer e
performed using a Stratagene Brilliant Il One-Step Core Reagents kit
according to the manufacturer's instructions, using 100ng RNA tenplate in
WO 2010/ 091279PCT/ US2010/ 023359 each reaction. Priners and FAM BHQ 1 probes

for target NA e designed usin eacon signer Tm software (Prem er

Bi psoMY,dap&gsthN b anpay X EviEF PIGSS e@e;ﬁlg?rf’ 2P OB ARG BP0 N  or
pri ”Erﬁglﬁé‘g sBds BMnkieftioR'oP 0e$:s 1NHE &P%\%@%@%@%%@t@ﬁa@& Hﬂ'fa?pmbes and
primers are presented in Table 1. 2010/ 091279PCT/ US2010/ 023359

[00178] Primer/ probe sets were validated for specificity for their target
rrRNAsfé)% iri %jtepr.o sj RNA knock-down experinents and were tested for their
anpl i f20RIed: FbEoSiSenci es using dilutions of cell |ine RNA expressing

noder @I 729 hi ghrhiieyRlisnObblagleaat dBRNOSI attive 8k ére Gladteyvigf TASR¥PE @ahd esponds
to a doubl |£§ in the amount of anplicon during each cycle that occurs

dur i ngpititeRedy thenanalyadd phaseossbpy hExamples ¢of Eaghromesienediand SimpdRadesul ts in
a 10-fpol d .increase in jhe unt of .anplicon every 3.32 | es. Efficiency
B R e S e e S R

sem - lfo@E3i t hm The eateat aiibrost evraH%d‘ﬂrétﬂqﬁahﬁt@ﬂv@]?%yﬁet@hﬁliﬁglﬂMQtr@Q)ngeﬂer at ed.
Percent effici encyqﬁE) was then calculated as follows: E = (10-1/sl ope-1) x
100 [ oectiegjerhbitiigAallrgdattiiBingane cxpieseiedisor aderceptigaef thsrteBbarsepkthger e

deter iagd ARaP&ere determined using the Zeiss KS300 software.
[00174] Results of the quantitation did not reveal collagen deposition (indicative of
fibrosis) in non-laser-treated eyes. In laser-injured eyes, collagen deposition was observed (by
both Trichrome and Sirius Red staining) as early as day 4 after injury, and collagen levels
continued to increase through days 7 and 14. Collagen levels at day 28 were approximately
equivalent to those observed at day 14. Figure 6 shows collagen deposition at days 4 and 7, and
Figure 7 shows collagen deposition at days 14 and 28. (Data obtained from two separate
experiments.) These results indicate that fibrosis occurs rapidly after laser injury, increases to an

apparent plateau at day 14, and lasts at least an additional two weeks thereafter.

Example 5: Lysyl oxidase expression

[00175] RNA was purified from frozen tissue (see Example 1) for analysis of lysyl
oxidase (LOX) and lysyl oxidase-related protein (LOXL) transcript levels.

[00176] Retina and choroid from each mouse eye were pooled, suspended in 700 pl
Qiagen RLT buffer containing B-mercaptoethanol, and homogenized with a Polytron hand-held
electric homogenizer. RNA isolation was performed using a RNeasy Mini kit, according to the
manufacturer’s instructions (Qiagen, Valencia, CA). Eluted RNA was DNase-treated with
Ambion rDNAse I according to reagent specifications.

[00177] Levels of mRNA for lysyl oxidase and lysyl oxidase-like proteins were
determined by quantitative reverse transcription/polymerase chain reaction (QRT-PCR). Reverse
transcription and amplification reactions were performed using a Stratagene Brilliant II One-Step

Core Reagents kit according to the manufacturer’s instructions, using 100ng RNA template in
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>90% [00180] Test nRNA | evels were nornmalized to nRNA | evel s of ribosomnal
protein L19 (RPL19), and results were expressed as fold regul ation of
relati ve woposgwizm i n | aser-coagul ated retina conpar ed PCO/USed 101023569
expression in control, nontreated retina. Results were based on averages of
two experinental (4 retina + 4 choroid) and one control (2 retina + 2
choroid) aninal for each tine point. [00181] The results of the mMRNA

anal ysis (Figure 8) sho t hat xpres ion of the |ysyl oxidase gene (LOX)
o | nEREnEaEy diirkeis e b /gMchéI@ 390 bes Lgrrtaiget MEAA MRareiSnPhRTRREECOMN t he
| evel DafendFASHEARABHAIdr A ARELEAYRAE SR RSRLY EthAhufihsbr 11 2
separat e exper| ment whi RNA from four experimental animals and two
cont r dil00aM ﬁulpslnmsamk%Oﬁﬂ‘é domprobc;sc MNwleotidy seqieneks of egmdbe3mndptiererd aser
phot ocoa ulgtl %?1 |ncr eases in levels of NMRNA for LOX, LOXL1 and LOXL2, at
day 4 PAFRY ﬂlh]([) “were al so observed (Figure 9). [00182] Additi onal
experinents have shown that levels of LOX and LOXL2 renmain elevated in
phot ocoagul ated eyes for at |east 35 days after photocoagul ati on. Exanpl e
6: Inhibition of LOX and LOXL2 activities reduces fiborsis, inflanmation
and neovascul ari zation associ ated with macul ar degeneration [00183]1n this
exanple, the effect of treatnment with antibodies to LOX and LOXL2, in a
muri ne nodel of age-rel ated nmacul ar degenerati on, was assessed. In
particular, effects on fibrosis, inflammtion and angi ogenesi s were
investigated. Anti-LOX anti body M54 and anti LOXL2 anti body AB0023 are both
described in co-owned US Patent Application Publication WO

2010/ 091279PCT/ US2010/ 023359 No. US 2009/ 0053224 (Feb. 26, 2009) and in
co-owned PCT WD 2009/ 035791 (March 19, 2009), the disclosures of which are
i ncorporated by reference herein for the purposes of describing these

anti bodies, their nethods of preparation and their nethods of use.

Anti bodies were diluted to a 3.75 ng/mM working solution in sterile PBS pH
7.4, 0.01% Tween 20 (PBST) and stored at 4C.
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[00184] Thirty-six male C57B1/6 m ce, at 8-10 weeks of age, were used in
this experinent. They were maintained at 20+2C, at a relative humdity of
55+5% wiwb 2a10l91d7our |ight/ 10 hour dark cycle. On day @CTiUs2o1D¥2335€e wer e
anaest hetized with an intraperitoneal injection of Nenmbutal. A 6 ng/m
solution was used and the injection volume (in mcroliters) corresponded to
ten tinme the body weight of the animal in granms. Under anaesthesia, the
pupi | s were dil ated—by—topiecal—admnistrati on of one drop of Tropicol Tm
(froma 5 nmg/ M stock gol ution). Phatocoadul ati on was acconpl i shed using an
argon | aser (532 nn)Ff?tc:aoI age threglbushs |(at 9-, 12- and 3-0'clock) on the
retina using a sljit|danp deki veTy sg'stfgm The | aser was set for a duration
of 0.01 sec at an e@rg;z of§40)2m/\oto enerate a 50 um burn spot.
Production of the spet |®as gonfarngd by>the observation of a bubble,
signifying ruptune |&f t Beuchos renbrang. [ 00185] Ani mal s that had
under gone phot ocoaguy at|/i%on |Wer eadi videl@into three groups of ten. One group
received 0.75 ng|of &ntﬁL(% angi bdgly [4medi ately after photocoagul ation
and every two gays2|ther|&f tgr. |B sgEcon® grloup received 0.75 ng of
anti-LOXL2 ant ié‘o()gﬁ mredi agel y<af [&r |$hotlocoagul ati on and every two days
thereafter. Thé& {hi @ gl(&)bupgre Bi ul of PBST (vehicle) imediately
after phot ocoa%_]r! at|i thereafter. Antibody solutions or
vehicle were a 'nisﬁ)

3

B NG?

&

d|&ve % WD)
r@iﬁtra@er§ lly in a volune of 0.2 m.
[00186] Si x navé ani il (i .[&,. , |@ni pR at did not undergo
phot ocoagul at i wet e (& SQQ n:‘Fudesi he study. [00187] At day 35 after
48 mbs ywere ced by cervical dislocation and
d |and |EnucBeal e aninmal in the anti-LOX
t r eat ment grouﬁ di € onfnla)816 Of t y.) One eye fromeach of the 35
animals was figed_iln" 4%par'af or'na nd enbedded in paraffin. Seven
m cronmet er sectd ¢ons| werje cut an
i nfl ammation, exfent of Sheoyase
fol lows. WO 2810/ 0§ 278PCTEUS
was quantitateds by Eng
i mmunor eacti vi n
t he | esion, asge,
t o i munohi st oghe

phot ocoagul at i @n, ala

both eyes were= ¢ \é%
<
n

185 Q

yzed to determ ne degree of

and degree of fibrosis, as

[ 00188] The degree of inflanmmation
the section exhibiting CD45
percentage of the total area of
189] Thin sections were subjected
vessel
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Reverse prind

CAAGAGGGAAGCAGAGCCTTC (SEQ | GCACCTTCTGAATGT

ID NO: 1)
LOXL1 | GGCCTTCGCCACCACCTATC (SEQ ID

OO0 O OO YW
() —

stry

AGCCAACATTGACCTAG

CAGTGACACCCCAGCCA
NO: 11)

NO: 8)
AGGTCTTATACCACC

ID NO: 2)
NO: 14)

NO: 5)
NO: 17)

Table 1: Probe and primer sequences fo!

Forward primer

(SEQID NO: 13)

=
CATT
g
TGAG
gw :
RPL19 | AGAAGGTGACCTGGATGAGAA (SEQ. | TGATACATATGGCGGRAATEFSENIDS RCPrCICAGEAGATAECE

(SEQID NO: 7)
LOXL3 | AACGGCAAGCTGTCTGGAAG (SEQ

ID NO: 10)
LOXL4 | CAAGACAGGTCCAGTAGAGTTAGG

ID NO: 16)

NO: 4)
LOXL2 | GCTATGTAGAGGCCAAGTCCTG

Gene
LOX
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mar ker, whose presence is indicative of neovascul arisation. For this

anal ysis, trypsin digestion was conducted for 7 mnutes at 37C, and rabbit
serum waswoget/®@s$27a bl ocki ng agent. Sections were i ncuba&Ceasemengdght at
roomtenperature with rat anti-nouse CD31 anti body (1/500; Pharm ngen). The
followi ng day the slides were incubated with a biotinylated rabbit anti-rat
anti body (Dakocytomation) at a 1/300 dilution for 45 m nutes at room

t enper . Sectjon re then devel oped usjng a TSA Cyan 3 System (Perkin
El mer [3@%‘3& NELlfr@_zsﬁfpréA@ FHO¥sE st oy @ecgw&ym%@a_twtﬁn%@%w%@
buf f er;ir A @BLIAYSTh Bx REMRPH AAREY AR BesHIAGTr &Eir%nﬁﬁiﬁ@&i&ﬂ éfHEi_lsQé]esaﬂfh%gCya“ 3 was

diluted 1/50 in working buffer. The extent of neovascul ari zat on was
guant idilatieas df\cel dine RN A exgressine modsatofto higb loett afomgetan RDIASL g GhBikncy of

i mmungreacti vity and expressi this as a percentage.of fhe total area of
the. | 40D GreoreoRrndbiorhdodimg e VBt garabice Bee Benush et Ve e
det er mhbp@nédiRl phARR 0P thetdd®lFREG PR QUM ER s i6 Al loaBRNinti-RRI i thadet er m ned
by Sirius Red staining) and expressing this area as a percentage of the

t ot al agosat effamlison every .32 VOs.1 Effediensa svdssletaiminsd b piotting d v tpmt RNGY i on
are descriped,i ofra ‘jgloEX%ﬂRh?scl a[n%Od]éa%{n];He HEHE S fle LIRSS Analyges are
shown 'n"Figur es 105 °8F gure f& SHows "' Hare e Rmvation, ¥ as asured by

t he CP¢RcepostitieMey @)emsahed dagculRed & fdllowes reduced in subjects treated with
an anti-LOXL2 antibody. Simlarly, the degree of neovascul arization,
neasured by the CD31- posi th 7&l®area-1dx ke | esi ons, was reduced in subjects

eas t 0 ar ea . \ ed | oL
ras 1 E1RFCT | R LEbINA RGBS ANRUARNG (o OUERERhincliThO®) 5 59
anti bod®0é&s (Figure 12). WO 2010/ 091279PCT/ US2010/ 023359 CLAIMS VWhat i s

| ai j S: 1. A t hod f the t t t. of | )
ﬁeg'vg?g‘d@ﬂ i zat i 167t mﬁNaﬁqnﬁa?lgw%mﬁé?éﬁgﬁnﬁﬁ lﬁ%flhgﬁgle%ﬁﬁ&a} Rt b pi ti ng

the agRbYid)Ya@f redultyipdit ftﬁleg@a Q5 FIR Fe LNANARf kdlatPRExBlesiiBh TGSl DaPfladlie
or gani sm 2. The ne I

hod of claim 1, wherein inhibiting conprises
bi ndi mefirafcoarpasdttp el aityvet axpeesbips yi cantiotlawetreatgbrapinat Besults were basgd ofthe net hod

of cl %ivg;‘aé’és 3?‘2%5 %ix;r)]er}rrrl]éantallly(i ¥f|:tin%X-|! 4? gl?oerélldX Bfd erieoéo%itrgl tZs relixg Y |2 c?l)é}oqc’%sa%i !ﬂOX) '
for each time point.
[00181] The results of the mRNA analysis (Figure 8) showed that expression of the lysyl
oxidase gene (LOX) is increased over three-fold at day 4 after laser injury. Increases in the
levels of mRNAs encoding LOXL1 and LOXL2 were also observed at day 4. In a separate
experiment in which RNA from four experimental animals and two control animals was
analyzed at each of days 2, 4, 28 and 35 after laser photocoagulation, increases in levels of
mRNA for LOX, LOXL1 and LOXL2, at day 4 after injury, were also observed (Figure 9).
[00182] Additional experiments have shown that levels of LOX and LOXL2 remain

elevated in photocoagulated eyes for at least 35 days after photocoagulation.

Example 6: Inhibition of LOX and LOXL2 activities reduces fiborsis, inflammation and
neovascularization associated with macular degeneration

[00183] In this example, the effect of treatment with antibodies to LOX and LOXL2, in a
murine model of age-related macular degeneration, was assessed. In particular, effects on
fibrosis, inflammation and angiogenesis were investigated. Anti-LOX antibody M64 and anti-

LOXL2 antibody AB0023 are both described in co-owned US Patent Application Publication
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4. The nmethod of claim 1, wherein the |ysyl oxidase-type protein is |ysyl
oxi daserel ated protein 2 (LOXL2). 5. The nmethod of claim 11, wherein

t he net howof2arordeez79conpri ses inhibiting the activity of Pam/UsngioogEsa? C
factor in one or nore cells of the organi sm 6. The nethod of claim
5, wherein the activity of the angiogenic factor is inhibited by binding of
an antibody to the angiogenic factor. 7. The nethod of claimb5,

(Vearo. U205 e Gubngts e Gndines svnrponnvend doikass ek dfar
endot %b@)athegﬁ&%shrés 3¢ LWich/hré }{Egig[oﬁ)ted by referefce HEMEn @altﬂé)g @t)se%lo@' m 1,

wherei n the ocul ar neovascul ari Il on occurs in a diseas el ected fromthe
gr oup desmibirgg theg anfibadjes, tielianetiodvcfijrepardegemdrthdir mathoAM) ysedilaltibodies

cl ai e (bl 27 igfed BERGhE o e alebt PRV 7c0 8% bretng BPGA om

11. Thadewtdod 4af. cl ai m 6, wherein the antlbodles are introduced into the

eye of the organism 12. The method of claim2, wherein a
pol ynd@0sdi i de élﬁmmslﬁgnalh&aﬁt/ﬁ oeRy at&lpmqebmﬁ?@@ wategisedin @ise of the
organi sm

ooty nisPBpT e IO et Y RO an o o S P AR AR IR Nihe Whot ¢ ne
or ganilighiv/10 MEr2Q804Re1 2(719 BGT0,UB2Q 1010 M&aesthetlzed }4th abhiara@bite@danf clai m
10, wherein the antibody is introduced into one or nore retinal epithelial
cel | s injection of Nembutal ™. A 6 mg/ml solution was used and the injection volume (in microliters)

corresponded to ten time the body weight of the animal in grams. Under anaesthesia, the pupils

were dilated by topical administration of one drop of Tropicol™ (from a 5 mg/ml stock

solution). Photocoagulation was accomplished using an argon laser (532 nm) to place three

burns (at 9-, 12- and 3-0’clock) on the retina using a slit lamp delivery system. The laser was set

for a duration of 0.01 sec at an energy of 400 mW, to generate a 50 um burn spot. Production of

the spot was confirmed by the observation of a bubble, signifying rupture of the Bruch’s

membrane.

[00185] Animals that had undergone photocoagulation were divided into three groups of

ten. One group received 0.75 mg of anti-LOX antibody immediately after photocoagulation and

every two days thereafter. A second group received 0.75 mg of anti-LOXL?2 antibody

immediately after photocoagulation and every two days thereafter. The third group received 200

ul of PBST (vehicle) immediately after photocoagulation and every two days thereafter.

Antibody solutions or vehicle were administered intraperitoneally in a volume of 0.2 ml.

[00186] Six naive animals (i.e., animals that did not undergo photocoagulation) were also

included in the study.

[00187] At day 35 after photocoagulation, all animals were sacrificed by cervical

dislocation and both eyes were removed and enucleated. (One animal in the anti-LOX treatment

group died on day 16 of the study.) One eye from each of the 35 animals was fixed in 4%

paraformaldehyde and embedded in paraffin. Seven micrometer sections were cut and were

analyzed to determine degree of inflammation, extent of neovascularization and degree of

fibrosis, as follows.
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15. The nmethod of claim 11, wherein the antibodies are introduced into one
or nore retinal epithelial cells. 16. The nmethod of claim 12,

wher ei n twe 2polopmrel eoti de is introduced into one or nDPETMASRINNAR33S9
epithelial cells. 17. The met hod of claim 13, wherein the

pol ynucl eoti de or pol ynucl eoti des are introduced into one or nore retinal
epithelial cells. 18. The nethod of claim 12, wherein the

pol yn i de i.s encapsidated in a viral vector selected fromthe group
consi 3@‘#@@5 of a 619&%‘%SEFEF@H“%HOPO@S@RMIF?EQ&PNSWIPH%@& 8 @A iRA r us.
19. Tré@ct%?e*%ﬁ{i)itﬂ{g ebas Eﬁlﬂqﬁnoﬁéﬁﬁfvﬁ:}r@né Q?p@%‘iﬁ%ﬂf‘s‘a‘%% eij&n&[ge Beih¥nLG] £ef bees

are encapsidatedn a viral vectof selected fTromthe grolp consisting of
adeno-thsksion atseldsaribed $n EARWle 3adenovi rus and | enti vi rus. 20. The

met ho laim18, wherein the viral. vector is an adeno-gssogci ated virus
(A J06Tof " 2 Dok el b8h o0 ekl i e Be A RES0PPRT " BPb r e o
adenoRFRAC Wb Rpr¥dehtsis (MiMtive of neovas@darishiién. "BSMRHE afhly6ik atypsBligd¥ish ei n
the viral vector is AAV Type 2 or AAV Type 4. 2%. The mat%lod of

cl ai mvas copdhistasi fer ¥ mdnytes all 3A7ecansrraplit goaymTygsaised ay a Wagking pgend.. Sections 24,
The net hod of CA aim.l, wherein the organismis a n&mlahtibody(l/so%l's' The

met hod 81 "SH 1 34 R HR N S A
Pharmingen). The following day the slides were incubated with a biotinylated rabbit anti-rat
antibody (Dakocytomation) at a 1/300 dilution for 45 minutes at room temperature. Sections
were then developed using a TSA Cyan 3 System (Perkin Elmer TSATM; NEL704A) at room
temperature, and washed with TNT washing buffer. Streptavidin peroxidase was used at a 1/100
dilution and cyan 3 was diluted 1/50 in working buffer. The extent of neovascularizaton was
quantitated by determining the area of the section exhibiting CD31 immunoreactivity and
expressing this as a percentage of the total area of the lesion.
[00190] The extent of fibrosis was scored quantitatively by determining the area of the
section occupied by collagen fibers (determined by Sirius Red staining) and expressing this area
as a percentage of the total area of the lesion.
[00191] Methods for measurement and quantitation are described infra in Example 1.
[00192] The results of these analyses are shown in Figures 10-12. Figure 10 shows that
inflammation, as measured by the CD45-positive area of the lesions, was reduced in subjects
treated with an anti-LOXL?2 antibody. Similarly, the degree of neovascularization, measured by
the CD31-positive area or the lesions, was reduced in subjects that had been treated with an anti-
LOXL2 antibody (Figure 11). Fibrosis, as measured by collagen density, was reduced by both
anti-LOX and anti-LOXL2 antibodies (Figure 12).
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CLAIMS

What is claimed is:

1. A method for the treatment of ocular neovascularization in an organism, wherein
the method comprises inhibiting the activity of a lysyl oxidase-type enzyme in one or more cells
of the organism.

2. The method of claim 1, wherein inhibiting comprises binding of an antibody to a
lysyl oxidase-type protein.

3. The method of claim 1, wherein the lysyl oxidase-type protein is lysyl oxidase
(LOX).

4. The method of claim 1, wherein the lysyl oxidase-type protein is lysyl oxidase-
related protein 2 (LOXL2).

5. The method of claim 1, wherein the method further comprises inhibiting the
activity of an angiogenic factor in one or more cells of the organism.

6. The method of claim 5, wherein the activity of the angiogenic factor is inhibited

by binding of an antibody to the angiogenic factor.

7. The method of claim 5, wherein the angiogenic factor is a vascular endothelial
growth factor (VEGF).

8. The method of claim 7, wherein the VEGF is vascular endothelial growth factor A
(VEGF-A).

9, The method of claim 1, wherein the ocular neovascularization occurs in a disease

selected from the group consisting of age-related macular degeneration (AMD), diabetic
retinopathy (DR) and retinopathy of prematurity.
10. The method of claim 2, wherein the antibody is introduced into the eye of the

organism.

11. The method of claim 6, wherein the antibodies are introduced into the eye of the
organism.

12. The method of claim 2, wherein a polynucleotide encoding the antibody is

introduced into the eye of the organism.
13. The method of claim 6, wherein one or more polynucleotides encoding the

antibodies are introduced into the eye of the organism.
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14. The method of claim 10, wherein the antibody is introduced into one or more
retinal epithelial cells.

15. The method of claim 11, wherein the antibodies are introduced into one or more
retinal epithelial cells.

16. The method of claim 12, wherein the polynucleotide is introduced into one or
more retinal epithelial cells.

17. The method of claim 13, wherein the polynucleotide or polynucleotides are
introduced into one or more retinal epithelial cells.

18. The method of claim 12, wherein the polynucleotide is encapsidated in a viral
vector selected from the group consisting of adeno-associated virus (AAV), adenovirus and
lentivirus.

19. The method of claim 13, wherein the polynucleotide or polynucleotides are
encapsidated in a viral vector selected from the group consisting of adeno-associated virus
(AAV), adenovirus and lentivirus.

20. The method of claim 18, wherein the viral vector is an adeno-associated virus
(AAV).

21. The method of claim 19, wherein the viral vector is an adeno-associated virus

(AAV).

22, The method of claim 20, wherein the viral vector is AAV Type 2 or AAV Type 4.
23. The method of claim 21, wherein the viral vector is AAV Type 2 or AAV Type 4.

24, The method of claim 1, wherein the organism is a mammal.

25, The method of claim 24, wherein the mammal is a human.
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