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INTRODUCTION

Pulmonary fibrotic disorders are characterized by inflammation and a pathological
buildup of connective tissue in the lungs and include such conditions as interstitial pneumonia,
acute respiratory distress syndrome (ARDS) and idiopathic pulmonary fibrosis (IPF). These are

20  chronic, progressive diseases for which there is currently no effective therapy.

IPF is characterized by inflammation, and eventually fibrosis, of lung tissue; although
these two symptoms can also be dissociated. The cause of IPF is unknown; it may arise either
from an autoimmune disorder or as a result of infection. Symptoms of IPF include dyspnea (i.e.,
shortness of breath) which becomes the major symptom as the disease progresses, and dry cough.

25  Death can result from hypoxemia, right-heart failure, heart attack, lung embolism, stroke or lung
infection, all of which can be brought on by the disease.

Pathologically, the early stages of IPF are characterized by inflammation of the alveoli,
followed by alveolar fibrosis. This includes fibroblast activation, expansion of fibroblasts and
myofibroblasts and abnormal deposition of extracellular matrix in the lung parenchyma.

30  Myofibroblasts associated with IPF may be derived from activated fibroblasts, may be descended

from circulating bone marrow-derived progenitor cells, or may result from an “epithelial-to-
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the symptoms of a pulmonary fibrotic disorder.
The compositions of the disclosure include inhibitors of the lysyl oxidase-related protein-
2 (LOXL2), such as, for example, small molecules, nucleic acids and proteins (e.g., antibodies;

20  e.g., an anti-LOXL2 antibody). Pharmaceutical compositions including an inhibitor of LOXL?2
(e.g., an anti-LOXL2 antibody), optionally in combination with a pharmaceutically acceptable
excipient, are also provided.

Exemplary pulmonary fibrotic disorders include idiopathic pulmonary fibrosis (IPF),
interstitial pneumonia and acute respiratory distress syndrome (ARDS).

25 Symptoms of a pulmonary fibrotic disorder can include, but are not limited to, decreased
body weight, increased lung weight, pulmonary fibrosis, pathologic lung architecture (e.g.,
“honeycomb” lung), increased Ashcroft score, increased pulmonary collagen levels, increased
number of CD45%/collagen” cells, pneumocyte proliferation and expansion and increased
leukocyte number in bronchioalveolar lavage (BAL) fluid. Symptoms can also include, for

30  example, increased pulmonary levels of one or more of the following molecules: LOXL2, a-
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includes, but is not limted to, the foll ow ng enbodi nents:
20  includes methods for monitoring a subject’s response to a therapy for treating a pulmonary

fibrotic disorder in a subject by measuring levels of LOXL2 in a sample of pulmonary tissue
from the subject, wherein decreased LOXL2 levels are indicative of amelioration of the
pulmonary fibrotic disorder. Levels of LOXL2 can be measured by any method known in the
art; for example, contacting a sample with an anti-LOXL?2 antibody, detecting formation of a
25  complex between the antibody and the LOXL2 in the sample, and measuring the amount of the
complex formed. Additional measurement methods include detecting levels of LOXL2 mRNA.
Methods for mRNA detection are well-known in the art.
Also indicative of amelioration of a pulmonary fibrotic disorder are decreases in the
levels, in pulmonary tissue of, for example, a-smooth muscle actin (a-SMA), transforming
30  growth factor -1 (TGFp-1), stromal derived factor-1 (e.g., SDF-1a or SDF-1p), endothelin-1
(ET-1) and phosphorylated SMAD2.



1. A nethod for the prevention of a pulnonary fibrotic disorder in a

subj ect, the nethod conprising adm nistering to the subject an inhibitor of
t he acti woyoafoetee | ysyl oxi dasebrel ated-2 protei n (LORCZ)US2010/046242. The
met hod of enbodi ment 1, wherein the pulnonary fibrotic disorder is selected
fromthe group consisting of interstitial pneunobnia, acute respiratory

di stress syndrone (ARDS) and idiopathic pulnmonary fibrosis (IPF).

3. The nmethod of enbodi nent 1, wherein the inhibjtor is a nti body to
LoxL2. 104 Arkerditiahe presetsgiotRineiudsynkp dy ﬁotﬁwt%{ﬁ tbeg(g)ﬁ%%r i ses heavy

chai n §aQUENGES as set forth in SEQ ID NO:1 and light chain sequences as
set forth in SEQ ID NO 2. 5. The nethod of enbodi nent 3, wherein the
anti body i d.a huariwddoatht ipboydytion of a pulGonadiydibnetiddisbrdér iemisoblientetie 5,
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fos t heatteatarRM (1@9xe2pul monary fibrotic disorder in a subject, the method
conprising admnistering to the subject an inhibitor of the activity of the

| ysyl oxi d@ser elTaeeeptBodeiomehadimneroXt pherein the pulmorgry fibuietigdishestgr fselected
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nmet hod of enbodinment 7, wherein the inhibitor is an antibody to LOXL2.

10. The method dheanssrsl ofembodimgpdy wihgreimide Amibigrsdy ar tithody &sLR&d?y chain
seguences set i i i . i ’ set
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qu' o 022706/'.3CT/ |‘Asrzn(gzgh%/d (L)lr6t élétlreatment of a pulmonary fibrotic disorder in a subject, the
method comprising administering to the subject an inhibitor of the activity of the lysyl oxidase-
related-2 protein (LOXL2).
8. The method of embodiment 7, wherein the pulmonary fibrotic disorder is selected
from the group consisting of interstitial pneumonia, acute respiratory distress syndrome (ARDS)
20  and idiopathic pulmonary fibrosis (IPF).
9. The method of embodiment 7, wherein the inhibitor is an antibody to LOXL2.
10. The method of embodiment 9, wherein the antibody comprises heavy chain
sequences as set forth in SEQ ID NO:1 and light chain sequences as set forth in SEQ ID NO:2.
11. The method of embodiment 9, wherein the antibody is a humanized antibody.
25 12. The method of embodiment 11, wherein the antibody comprises heavy chain
sequences as set forth in SEQ ID NO:3 and light chain sequences as set forth in SEQ ID NO:4.
13. A method for reversing the symptoms of a pulmonary fibrotic disorder in a

subject, the method comprising administering to the subject an inhibitor of the activity of the

lysyl oxidase-related-2 protein (LOXL?2).
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erbodi BRSO AT R0 VﬁB]i%Hei}(i?‘ieﬂﬁ B4 s giver of B4 gellagant r om
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syndrone (ARDS) and i di opathic pul nonary fibrosis (IPF). 24. The
conposi ti oR0of dirsaakitheshef e2dhodihertd Bnwhéreini thévkonptom is sn anrvreased lewelyoftone
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wher eiepdethelimh{EFbddynd shasphenviatid- 2 AR i body.

21. The method of embodiment 13, wherein the symptom is increased leukocyte

number in bronchioalveolar lavage (BAL) fluid.

20 22, A pharmaceutical composition for the prevention or treatment of a pulmonary
fibrotic disorder, or for reversing the symptoms of a pulmonary fibrotic disorder in a subject,
wherein the composition comprises an inhibitor of the activity of the lysyl oxidase-related-2
protein (LOXL?2) and a pharmaceutically acceptable excipient.

23. The composition of embodiment 22, wherein the pulmonary fibrotic disorder is

25  selected from the group consisting of interstitial pneumonia, acute respiratory distress syndrome

(ARDS) and idiopathic pulmonary fibrosis (IPF).

24, The composition of embodiment 22, wherein the inhibitor is an antibody to
LOXL2.
25. The composition of embodiment 24, wherein the antibody comprises heavy chain

30  sequences as set forth in SEQ ID NO:1 and light chain sequences as set forth in SEQ ID NO:2.



27. The conposition of enbodi nent 26, wherein the antibody conprises heavy
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met hodf5*esheginmeats. 31, wherein the pul nonary fibrotic disorder is
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and the LOXL2 in the sanple, and ring the amount of conplex that is
forrnec?.nd"thf)’%m'1 (ETﬂg?‘ndsl'H]gg)sﬁﬁ?rma%edﬁgmodi nent 33, wherein the antibody

conpri ses hgavy 1¢abfps&AYEBESTbAEmeRI2 QhER ﬁ‘leﬁg&)ﬁ!o% N%ére?s@@_léuﬁ(%}te chain
sequences as set fortﬁ in SEQ ID NO 2. 3035. The thod of enbodi nent” 33,
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and | icghiprisiagi N sequences as set forth in SEQ ID NG 4. 37. A nethod
for nmonitoring a subject's response to a therapy for treating a pul nonary
fibrotic di sordéd),obtdipingatspaglecdipyhneiatytissue from the subject; and

(b) determining the levels of LOXL2 in the sample;
wherein an increased level of LOXL2 in the sample, compared to a control sample,
20  indicates the existence of a pulmonary fibrotic disorder.

32, The method of embodiment 31, wherein the pulmonary fibrotic disorder is
selected from the group consisting of interstitial pneumonia, acute respiratory distress syndrome
(ARDS) and idiopathic pulmonary fibrosis (IPF).

33. The method of embodiment 31, wherein the levels of LOXL2 in the sample are

25  determined by contacting the sample with an antibody to LOXL2, so as to allow the formation of
a complex between the antibody and the LOXL?2 in the sample, and measuring the amount of
complex that is formed.

34. The method of embodiment 33, wherein the antibody comprises heavy chain
sequences as set forth in SEQ ID NO:1 and light chain sequences as set forth in SEQ ID NO:2.

30 35. The method of embodiment 33, wherein the antibody is a humanized antibody.



5(a) obtaining a sanple of pulnonary tissue fromthe subject; and (b)
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for use 30in t? preventl on of a pul monary fi brotic disorder.
a complex between the antibody and the LOXL?2 in the sample, and measuring the amount of

15  complex that is formed.
40. The method of embodiment 39, wherein the antibody comprises heavy chain
sequences as set forth in SEQ ID NO:1 and light chain sequences as set forth in SEQ ID NO:2.
41. The method of embodiment 39, wherein the antibody is a humanized antibody.
42, The method of embodiment 41, wherein the antibody comprises heavy chain
20  sequences as set forth in SEQ ID NO:3 and light chain sequences as set forth in SEQ ID NO:4.
43. The method of embodiment 37, wherein the treatment comprises administering, to
the subject, an inhibitor of LOXL2.
44.  The method of embodiment 43, wherein the inhibitor is an antibody.
45. The method of embodiment 44, wherein the inhibitor comprises heavy chain
25  sequences as set forth in SEQ ID NO:1 and light chain sequences as set forth in SEQ ID NO:2.
46. The method of embodiment 44, wherein the inhibitor is a humanized antibody.
47. The method of embodiment 46, wherein the inhibitor comprises heavy chain
sequences as set forth in SEQ ID NO:3 and light chain sequences as set forth in SEQ ID NO:4.
48. An inhibitor of the activity of the lysyl oxidase-related-2 protein (LOXL2) for use

30  in the prevention of a pulmonary fibrotic disorder.



WO 2011/ 022706PCT/ US2010/ 046244 49. The inhibitor of enbodi ment 48,
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|d|opdARl&Dpudnbmaﬂycmubmqmnﬁﬁbm$EXHﬁﬂ 62 The i nhi bitor of enbodi nent

6Q5 wher el %6t he "Ilhrf]: q}llgtnttor of embad mentt 55) dlYereln the 1nh%1tor is an antibody to LOXL2.

57. The inhibitor of embodiment 56, wherein the antibody comprises heavy chain
sequences as set forth in SEQ ID NO:1 and light chain sequences as set forth in SEQ ID NO:2.
58. The inhibitor of embodiment 56, wherein the antibody is a humanized antibody.
59. The inhibitor of embodiment 58, wherein the antibody comprises heavy chain
20  sequences as set forth in SEQ ID NO:3 and light chain sequences as set forth in SEQ ID NO:4.
60. An inhibitor of the activity of the lysyl oxidase-related-2 protein (LOXL2) for use
in reversing the symptoms of a pulmonary fibrotic disorder in a subject.
61. The inhibitor of embodiment 60, wherein the pulmonary fibrotic disorder is
selected from the group consisting of interstitial pneumonia, acute respiratory distress syndrome
25 (ARDS) and idiopathic pulmonary fibrosis (IPF).
62. The inhibitor of embodiment 60, wherein the inhibitor is an antibody to LOXL2.
63. The inhibitor of embodiment 62, wherein the antibody comprises heavy chain
sequences as set forth in SEQ ID NO:1 and light chain sequences as set forth in SEQ ID NO:2.
64. The inhibitor of embodiment 62, wherein the antibody is a humanized antibody.
30 65. The inhibitor of embodiment 64, wherein the antibody comprises heavy chain

sequences as set forth in SEQ ID NO:3 and light chain sequences as set forth in SEQ ID NO:4.



63. The inhibitor of enbodi nent 62, wherein the anti body conprises heavy
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set forthwOnroSEQR1B NO 2. 64. The inhibitor of enipodiusesw/oé244 wherein
the antibody is a humani zed anti body. 3065. The inhibitor of enbodi nent 64,
wherein the antibody conprises heavy chain sequences as set forth in SEQID
NG 3 and |ight chain sequences as set forth in SEQID NGO 4. WO

2011/ 022706 CT/ US2010/ 046244 66. The nhj bitor of enbadi nent 60, wherein the
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endot helin-1 (ET-1) and phosphoryl ated SMAD2. 68. The i nhi bitor of
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Fi gur OWs ave Gurse ‘o prev tion study.
Di anordgotheldi-¢ aEe- 16 and pmspa(suymédsstm ed with saline (Group 1); asterisks
indicate animals treated with 15 bl eomycin on Day O (G oup 2); and circles

|nd| cate afBmal dhsriehibisetd@mppeimeny 69 ixein t%?n%}i%ary is inceeapesdeviracpte
Somﬁgﬁﬁepﬁﬁgﬁch%zah;eﬁ?ﬂ lgtJa glﬁgL T%(ae weekly with anti-LOXL2 anti body
e

ure ows aVerage ukocyte nunber in BAL fluid from
(I eft-to-right) saline-treated animals (Goup 1), bleonycin-treated
animals (Goup 2) and h 20 were pre- and
post-treated with anti p YoWs sections of |ung
anal yzed b3f‘1%mln§?1|8'w§ taQ&}agéTB&W \Velgf?trov%r ﬁﬁ%{lﬂe @F&féllﬁe\%ﬁﬁbﬁ‘ sthidy. SMymdrat t
panel s) and LOXL2 (right panel’s). "The upper panels show sections from
ani nmalisditate evrehl \anltrrtaltbﬂr@mw'mtlrn saling (Bneupbbdystdiske elicaiGmompls 2jeatetl veth ower

el s . show. sec from.ani mal treated with ble a o pre- and
Bgs t- %rleé)g%yéw 0 ﬁy QEWOWP ‘ﬂlfcfeﬁ 4 cate animals pretrea?gal w1tﬂ anti T‘%)?ILZS P
antibody, treated with bleomycm on Day 0, then treated twice weekly with anti-LOXL2 antibody
(Group 3).

Figure 2 shows average leukocyte number in BAL fluid from (left-to-right) saline-treated

animals (Group 1), bleomycin-treated animals (Group 2) and bleomycin-treated animals that
20  were pre- and post-treated with anti-LOXL2 (Group 3).

Figure 3 shows sections of lung analyzed by immunohistochemistry for a-smooth muscle
actin (a-SMA, left panels) and LOXL?2 (right panels). The upper panels show sections from
animals treated with bleomycin and antibody diluent (Group 2); the lower panels show sections
from animals treated with bleomycin, and also pre- and post-treated with anti-LOXL2 antibody

25  (AB0023).

Figure 4 shows average area of LOXL2 signal in sections of lung from animals in Group
1 (“Saline”), Group 2 (“Bleo:Vehicle”) and Group 3 (“Bleo:AB0023”).

Figure 5 shows average area of a-SMA signal in sections of lung from animals in Group
1 (“Saline”), Group 2 (“Bleo:Vehicle) and Group 3 (“Bleo:AB0023”).

30 Figure 6 shows H&E-stained sections of lungs from animals treated with bleomycin

(Group 2, top left) and bleomycin + anti-LOXL?2 antibody (Group 3, top right). Magnification is



25 (AB0023). Figure 4 shows average area of LOXL2 signal in sections

of lung fromanimals in Goup 1 ("Saline"), Goup 2 ("Bleo:Vehicle") and

G oup 3 (WBleun/aBee23") . Figure 5 shows average area/uskoia/o&ems si gnal

in sections of lung fromanimals in Goup 1 ("Saline"), Goup 2
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inlu e ,,f £om cont nimal§ ("Saline"), bleonycin-treated ani mal s
(qél eg%]%ﬂ AC]%’@? alﬁa ﬁlhﬁ%f)g qlrpég?ﬁed with bl eonycin and anti-LOXL2

anti body ('Hih@e- %%%e&tldﬁ aSh o thel p&seR@d $01G PRI @y-immunohistdcHethBr$0
shows relative |evels of p-SMAD2 in bleonmycin-treated mce, that were al so

treat éd swﬁphs el lvhmfr@m agimdls trepedwith bideonyin( (303, top llféﬁta)ld dleogyeiant r ol

anti b Lefit) t b 0 i.0
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26Q. epbmls treatpbwiBblaomypinngrpgei-k aﬁgtﬂg@cyt( lse-AB cbﬁtShewn dnhthgal s
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Figure 10 shows relative levels of p-SMAD?2 in bleomycin-treated mice, that were also

treated with either an anti-LOXL?2 antibody (AB0023, right) or a control antibody (AC-1, left),
determined by ELISA.

25 Figure 11 shows sections assayed for the presence of endothelin-1 (ET-1) by
immunohistochemistry, in sections of lungs from animals treated with bleomycin (Group 2, top
left) and bleomycin + anti-LOXL?2 antibody (Group 3, top right). Magnification is 20x.
Quantitation of ET-1 signal in lung sections from control animals (“Saline”), bleomycin-treated
animals (“Bleo:vehicle”) and animals treated with bleomycin and anti-LOXL2 antibody

30  (“Bleo:AB0023”) is shown in the bottom panel.
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30 ("Bl eo: AB0023") is shown in the bottom panel. WO

2011/ 022706PCT/ US2010/ 046244 Figure 12 shows representative inmages of
| ung sectwonsigRaioned for type | collagen (green) and CPEP/USe@d)46244

Magni fication is 20x in the upper panels and 63X in the |ower panels. The
two left panels show |l ung sections fromanimals that had been treated with
bl eonycin ("1U Bl eonyci n: Vehicle") and the two right panels show | ung
sections frFQm animal s that had been 5 %@gat ed with bl eonycin and anti-LOXL2
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initiation g}lr@f14éﬁ19W58tf§S%r?1@%ﬁtﬁ8ﬁ{unw%v1n&gf)@é?mﬁr%ﬁw gontrol animals.
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recei \éﬁdbc'bdid' (€Bleo08-10f afdRodRhimd XL _&ﬁ%@t@?ﬁle@ﬂﬁy&ﬂﬁ%&tm&ﬁ tfﬁi_lﬂ axd RgeivEY €l S al
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bl eompahdl shéwah rpnésehfadite fadon Goi V/HArvEW RDEsan€ kdkeni2a} 48ChdueNEte@finidlatdsh
control anti body ("Bl eo-ACl1l") and from animals 22 days after bl eonycin

t PRat PEARURNreREREN 8B éaw%@ft%wle@ny% afministritiens shewangathickanigg of thedpa
antib Qgé/ue(éhﬁlvﬁﬁédﬁ?éggqéﬁg damé@@. 798 Wifa2 Z)Ql@é? o2 %Qésgﬁltggéed'lung section from

a bleomycin-treated animal that had received injections of the control AC-1 antibody, in which
lung damage has progressed. The bottom panel shows a representative lung section from a
bleomycin-treated animal that had received injections of the anti-LOXL2 AB0023 antibody,
25  showing reversal of the lung damage caused by bleomycin treatment and normalization of lung
architecture.
Figure 16 shows Ashcroft scores from control animals that were not treated with
bleomycin (“Saline”), from animals shortly after being treated with bleomycin (“Harvest Rx”),
from animals 22 days after bleomycin treatment that had received twice -weekly injections of a
30  control antibody (“Bleo-AC1”) and from animals 22 days after bleomycin treatment that had
received twice -weekly injections of an anti-LOXL?2 antibody (“Bleo-AB0023”).
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CA. Pul nonary Fibrotic Disorders

DETAILED DESCRIPTION

Practice of the present disclosure employs, unless otherwise indicated, standard methods

and conventional techniques in the fields of cell biology, toxicology, molecular biology,

25  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.

30 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,
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5Pul nmonary fibrotic disorders are characterized by inflammtion and
fibrosis of the Iung parenchynma. The etiol ogy of these di seases has not
been est abi2shiext270and prognosis is generally poor. CurreaTiusompolemnary
fibrotic disorders are classified into the follow ng groups, arranged in
order of their frequency of occurrence: idiopathic pulnonary fibrosis
(I'PF), nonspecific interstitial pneunonia (NS1P),respiratory
bronchioljtis-assocjated. interstitial lung dji sease, 10desquanative

i nt er SY5% ¥ark. ﬁibmdﬂ%{od&w@@@;eﬁfeéhwggrﬁ,z&Héurﬁr?é &%Wﬁlaégﬁe Bganual of

| Nt €1 §ialfel lehRRRUTRN kicioANnh YOS oG, JdM (e N, bBhO.RAG WRkEs (hbiRbas Acut e
respiratory distress syndrone (ARDS) has al so beén identified as a

pul nonaEyzymdlogy.i’ AcdiaswicPeess, San Diegdddht i onal pul nonary fibrotic di sorders

i ncl ude scl erodernma-.associated |ung fibrosis and fibrotic danage as a
sequel ae o %@PB%T%F%@CQBS% fonms of pul nonary fibrotic disorders include

desr eased %ﬂﬁoﬂ!ﬁ% gBfoticidior@as 8¢ chivlBeMRId infIRMBHEBR and®fibABLsiof dcdng
fibroblasts or fibrocytes, presence of fibrocyte precursor cells (e.ﬁ.,
)]

cel | s pareachysndr Begsetipdegy mhagse dirdases hpsie ibpen estatdishesd. and prpgaedhistesatra

(1 ncl udi ng%al v%ol ar, thi ckeni ngy: oliferati nsion of pneunpcytes,

r .ang, e
and hdina) ol TR nmof s, ELedctialiiti e SRl AdpT BERME Baties Aheidy

st r uctitlbRleAbHthair Rt ERY WF 8}curiened: €dispathic Pulrageiny FibMslsIRNdnatipsrifiicr ease in
t he nunber of | eukocytes in bronchioal veal ar | avage fl ui d. ] Mol ecul ar
synpt énsrsgtialienpaaipyy NP regiiatary bragiofiit-pesasiatediipfersiial lagedisgise.one or

e . i iLAS: . - . i - |\/A) ,
PR i malid: b BOARRIS profRicrs FoAERE BrdRGLE CEYRebAE) (sor-
1 a), paturoomh, ahdymplbdyécimerstdfiad ppShreidif 8).IP).e Adotehedpimtoly (Efresk)syaddme
phosphoryl at ed SMAD2.. 25] nvol venent of | OXL2 in pul nonary fibrotic
di sor 283)565% has alsgﬁﬁﬁlﬁ%t}fkﬁ:ﬁ agf Hgﬁﬁ%naﬁi’ B‘E@tlé@SPFQﬁlh patients with pul nonary
fibrosis revemdchabHaRRLSahrENPHiSSHER I @fidd irddedinadbdociated lung fibrosis and
hi st ol ogi cal | y-defined stages of IPF. LOXL2 i1s particularly s%rongl y

expr edieatid dunthigs eas sesbooi atredidvgscul at ure and in regions of matrix

Bt ive ToBEL A ERg SRR T dAGi e ot add) R GeRE T "
2011/ Q2 6765 kISSOARH BB 8 ZbfotMateiiirocytdst Besétce bEMbrbcOMPENPIR 881IQR. sar €

correlated wth sites where al pha-snooth nuscle actin %Wi SMA) is expressed.
SMA i selis thay de@ress botdtPéanticdliaperuitmermal lukg aphisacturg (iheludingrakvestarf i br ot i ¢

s uucT g RDTRI 9RO BRI Sl PARLELLS LABhTRY” PP
(" r eactshu®f)scprewTReNiEgeneral lung structure and architecture), increased collagen levels and
20  anincrease in the number of leukocytes in bronchioalveolar lavage fluid.
Molecular symptoms of pulmonary fibrosis include increases in the level of one or more
of the following proteins: LOXL2, a-smooth muscle actin (a-SMA), transforming growth factor
B-1 (TGFp-1), stromal derived factor-1a (SDF-1a), stromal derived factor-18 (SDF-1f),
endothelin-1 (ET-1) and phosphorylated SMAD?2.
25 Involvement of LOXL2 in pulmonary fibrotic disorders
Examination of lung biopsies from patients with pulmonary fibrosis reveals widespread
expression of LOXL2 at all histologically-defined stages of IPF. LOXL2 is particularly strongly
expressed in disease-associated vasculature and in regions of matrix remodeling and active
fibrogenesis. LOXL2 expression is also detected in reactive Type II pneumocytes of fibrotic

30  lung tissue.
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5In Iight of the overexpression of LOXL2 in fibrotic |lungs, and the
co-localization of LOXL2 overexpression with sites of fibrogenesis and
fi br obl aswoaetiozatoson, the i nventors have determ ned thaCcTiuskéloiogéen of
LOXL2 is an effective nethod for preventing and/or treating pul nonary
fibrotic disorders. Myreover, the inventors have determ ned that inhibition
of LOXL2 reverses the synptons of pul nonary fibrosis, including those
menti oned above. Thus, 1% in contrast. to othe t hods, ichﬁgl ock,

arel i or at e OPTCRYEVHIGE OpHOFesQicHT PESIBY F"FFd%‘PéﬁeIFt Hith sites; Wherealgat-Agasthand
comogitRNBAGSMPRET cRfielel. 3RFAR d MalkkPOPIcEvRRaKbRABIALs, [ihRihakd & | ung
tissue and can therefore be used to reverse the course of pul nonary

fi br othalmdiksefdgeotid syé. Trisd deprinygre s@nzgsned LN L2 sefibiotr ding, tissiweappeamo

"l ysyl oxj.dase:t e me" refers.to a nenber, of a famly of 15proteins
chat ) beReur Rl TtBE R TRt v Galrneti e die i o lps. o

I ys§i ne and Iﬂlﬁgﬁwﬁhé/&dﬂ&ﬁr&%bﬂ%mX@ziﬁﬂ firbc luig€ AAY ﬂ{esdoolﬂcélfzaﬁﬁrpbf dyl

| ysine to peptidyl -a-am noadi pi c-6- sem al dehyde (allysine) and the rel ease

of st di@rb-daEareipreyivanvith sites o fibeagangsicanditbroBlat aglevntivar g inventopohaveC=0C=0

1 CH CH2- CH2- CH2- CH2- NH CH- - CH2- - Q +NH3 | +02]1 +H202 25NHNH 1 |
pept | GSTTPYET AEBERNT RN oo DA R e R e B et e
ext r agalrhetady figrotieridoyders) EMoRDI eV B ihfentak hagedetaninegl tstihRibitda ofhe

al dehmgg dues ofS al It ySi nfe zflr e rreact iS}/Se‘ ancgl_ canO sepont aneousl % condense
with EIVELpes the sumatdmpsofpalpendry fibeosisy wislpdingtfoserimentivged pbiiend hys
cqb! agePoAIRERWIES rﬁe?hgcfgf Whith IbIcﬁ:Q%hlélI(I?ﬁtje lop prevent progression of pulmonary
fibrosis; the methods and compositions disclosed herein actually promote healing of fibrotic lung
tissue and can therefore be used to reverse the course of pulmonary fibrotic disease.
Lysyl Oxidase-type Enzymes
As used herein, the term “lysyl oxidase-type enzyme” refers to a member of a family of
15  proteins that, inter alia, 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:
20 I I
C=0 C=0
I I
CH-CHQ-CHQ-CHQ-CHQ-NHQ +H20 > CH-CHQ-CHQ-CHQ-CH:O +NH3
I +02 I +H202
25 NH NH
I I
peptidyl lysine peptidyl allysine

This reaction most often occurs extracellularly, on lysine residues in collagen and elastin.
30  The aldehyde residues of allysine are reactive and can spontaneously condense with other
allysine and lysine residues, resulting in crosslinking of collagen molecules to form collagen

fibrils.
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WO 2011/ 022706PCT/ US2010/ 046244 Lysyl oxi dase-type enzynes have been
purified fromchicken, rat, nouse, bovines and humans. Al |ysyl

oxi dase- twpeoszytees contain a common catal yti c domai n, paparsexiooed2ed y 205
amno acids in length, located in the carboxy-term nal portion of the
protein and containing the active site of the enzyne. The active site
contains a copper-binding site which includes a 5conserved am no acid
sequence cqgntaining four histidine residues which coordinate a Cu(ll) atom
The act | ve LSRY@xide s Ay Res BAVE S5 PyrHEshiror Ghiske 13t TEY S BPUBEHY f or med
by '”th'hﬁﬁﬁé._e&}lhfsf 1 sgmgéee@ge LiAkRICoREIIES Ao ¥ath)Ee B0daid, dppOainag { 999 due
(correspondi ng g lys314"and tyr349 in rat |ysyl O0Oxidase, d to 1ys320 and
t yr 355niimo huidsin lengtly | loondddiashky carfitry - seyehp@tisupf e pditeig ant eontymosy the

residue.that faorns the Q cofactor is also cqonserve ] I I

Gox date wse Ve Dyade. ThraSRienib ot draperanasne ik ARE Bel®ans er ved
CYyst eicBfseiRell MBS acivhibGilRnBAEdntAhiRBFSur sHdMR: kaaRRLWIAEh 8dorfiin¥@ bl f i de
bonds. The catal ytic domain al so Includes a fibronectin binding donain.

Fi nal lajom.akheddtive sie pldo serfaian e dysyitiosglrquinpng (5T Qneofagtestformeszy cyt oki ne

receptor_ dgomain, cont eii ni ng, four cysteine residues, I Dresent ip t
igtramolecular'covalent mIkag lﬁetweena RIS ag a tyrosine residue{c ITespandin oly% 4
cat aIy I C domal n. spite € presence of tnese conserve edl S, e

di f f era@@tyrByS i raoh das@daky,Rad eNRYIEBarkianr3d6 id hansh i3gub-shad). f T Beqidice
anot her, both within and outside their catalytic domains, by virtue of
r egi on8rednding Be feRting (Rsidus thay Eoradhe il Roroddier is algueprservetggmong 1yl nenber

ofjpt hiozcicf(agééuf?é EH%)II%L)Z ViR ataf R&IohRH ALSEL RIS fe@%ﬁé%h%i (&?tgiar‘l\ség',ésiéll}éﬁy |

oxI das ; al so-known as protein-lysine 6-0

pr ot eiwhith pardcipate dx yhgeforntationddf dioe dibuifidedenddeBim cwadlytigJomain alsdXaclsdsa e. g. ,
Harris_et al.,. Biochim Bjiophys. Acta 341:332- 20344 (1974);_ Rayton et al.,
3. Bi dibroneqifbingg: dompin pEinglliy pgjamiag add sFUCRGIINIAL toAKAVHRIRCRDRY (1976) .
Addi t i optnel ¥&BtorRShARS Sok i SIREY FREINES dRUD REFHLAL Ith AL /LU REHain ThES e
prot ei hs have been dubbed "LOX-li1ke," or "LOXL.™ They all contain the
comoespitathy preseiemditiesd esiseitwd de gibisy éheahteleat/lys Wiomidase-tygpa zymanésgean be

ivigy. tl fi different | |. oxi dase-t 25 k
£ 45 xR e AL Bsgbos vt esd e of e RSR Eerbap PRI oL oo "
l'i ke ﬁégbﬂ&%@%nﬁak&me%a%ﬁﬂb adid $&ueRed, dase-li ke, " "LOXL" or "LOAL"),
LOXL2 (al so denoted "LOR-1"), LOXL3 (also denoted "LOR-2"), and LOXL4. Each

of the genddiedhgtankmieriohehis fapalydoffemayaps tolhed yalates parhelaraoygized nay hvssl r esi des
o0, & 81825150 P8 o SPE AR 0,000 L Bl B 5. B 0P
oxidoreductase (deaminating), or LOX. See, e.g., Harris et al., Biochim. Biophys. Acta 341:332-
20 344 (1974); Rayton et al., J. Biol. Chem. 254:621-626 (1979); Stassen, Biophys. Acta 438:49-60
(1976).
Additional lysyl oxidase-type enzymes were subsequently discovered. These proteins
have been dubbed “LOX-like,” or “LLOXL.” They all contain the common catalytic domain
described above and have similar enzymatic activity. Currently, five different lysyl oxidase-type
25 enzymes are known to exist in both humans and mice: LOX and the four LOX related, or LOX-
like proteins LOXL1 (also denoted “lysyl oxidase-like,” “LOXL” or “LOL”), LOXL2 (also
denoted “LLOR-1"), LOXL3 (also denoted “LLOR-2"), and LOXLA4. Each of the genes encoding
the five different lysyl oxidase-type enzymes resides on a different chromosome. See, for
example, Molnar et al., Biochim Biophys Acta. 1647:220-24 (2003); Csiszar, Prog. Nucl. Acid
30 Res. 70:1-32 (2001); WO 01/83702 published on Nov. 8, 2001, and U.S. Patent No. 6,300,092,

all of which are incorporated by reference herein. A LOX-like protein termed LOXC, with some
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30 Res. 70:1-32 (2001); WD 01/83702 published on Nov. 8, 2001, and U. S

Pat ent No. 6,300,092, all of which are incorporated by reference herein. A
LOX-1i ke woaveia2210er red LOXC, with some WO 2011/ 022706PCT/US3n00®2046244
simlarity to LOXL4 but with a different expression pattern, has been
isolated froma nurine EC cell line. Ito et al. (2001) J. Biol. Chem

276: 24023-24029. Two | ysyl oxidase-type enzynes, DmlLOXL-1 and DnLOXL- 2,
have been |sol ated from h| | a. Although all |ysyl oxidase-type enzynmes
shar e SHN L @é%'w .Weg fynt ?’?Pé’iﬁ“zé?@ég@nd]i‘zf‘sfbél?n PPBIRddHem Bt £

parti e &htYih B LHeioh1 RM MO b%ﬂ‘ PRI 4P910089. THE 1 Bxﬂd@étt Eé have

ami no-term nal extensions, conpared to LOX. Thus, ile hu pr oLOX
(i.e. Dmh@&hrlami@ntms{?ahambqonmm fyomdbrotwp}sliagnal sequence cl eavage,
see bel ow) nt aj 417 aning acid residues; LOXL1 contajins.574 XL 2
contai ne. 648 TouEkEE M3 R aTHE S rauireE e bomioun eSHus o9 v The!
ank no-difdr iR bné &M RASparki&Rhrdy inlthdik Smaddtelfdthrec PRt aTHe fRMILOMEPERk&EnOT t he
scavenger receptor cysli)el ne- r| ch (SRCR) donmi n. These donai ns are not

pr esemave arnmxe@mnal@xtepswsmnm@rﬁdu ta &k e Thusu while humae p@tpezLOX (anhsthenbr ane,
or ext race'l s?atlon rrdu t rrlgttglspsna saénl(iienaéle%leléngvf\:n teq)e Ic%tn r%ld iR ndi ng
in a nu SECrere N Pe&E ]t rl protei HWE® ¥onenest e at” FE@%Q) Nat .
Str UCTamdeﬁﬂuesGLQZ&1?c%3ta1rﬁa$7akLOML2aﬂontaﬁrﬂsm) LENMBQ Gl)ntaiﬂs-ﬁ@(lﬁd Ltﬁ(ll#ﬁ13 I'n
addition to_its SRCR domains, LOXL3 contains a nuclear |ocalization signal
in it<$oBRNMdSPerni nal region. A prol i ne rich domain appears to be uni que to

L%Ll Mol %{thlﬁtthﬁ} amﬁl%qgl?fﬁmﬁl rQ SO dﬁ_fx;?}éLé\ﬁﬁcﬁLﬁ%ZL ?L&n‘?ﬁ) re

various |ysyl oxidase-type enzy rin their glycosyla
pat t erofithe sEhssiger @eqgttorn dyeltbnmmcaﬂ (§R(m)fdfoﬁram dheng domeink ysyot preiselase LO)ébe

enzymes X 20MRNA i hly expressed in the hear | acent a,
testi €F l@iﬁgl é)lﬁélyméﬁtﬁ Ak %1 PrGtetra fignagmirang, of ﬁétr'«}fﬁﬁ? HP DAY i ver .
MRNA fp%teﬁik' B abKlolvd & rﬁ‘éﬁ?ét@ ?%& l'anJnQ?n PhAGEH R sedib RGN ré?fl:?t%f otJ’ﬁ@”
l'ung, "and pancreas and, simlar to LOX is expressed at much 1ower |evels

in t héldheasste amd (19RNarSimestBial. 6: 28993) SakakiBiral.. (1M B0 Y1:1606¢182.

LOXL2 t he ut | t d oth
o gand Y fu Slitn SR B R L ORER pbit & ule B B B i e brai n
and | iawffio-tet@ulafl fidee - A prihe 8lchdonfalP@heardt to Bk GhiquEhenDXZ14 MARR%: 12944.

LOXL3 mRNA is highly expressed in the testis, spleen, and prostate,
moder é@QQ%) chﬁr@s@eﬂh)isnf\ﬁﬂ d647r230- 2§ﬁdThQ)t’are)U;§ fysybexidpse-typeenzymes alsaher eas

hi gh | of observed in the liver. Huang et al. (2001)
Matruf? ﬁth%é%%%ggﬁ R?g“'k“? ‘and Ki virikko (2001) Biochem J. 355:381-387;
Jour dan Le-Tsau¥ dBtritaltion @ROWifferCamong af 14l 3litlal§pe AsAigds O MutandlOX ( 2001)

30Matrix Biol, 20:487-491. WD 2011/022706PCT/ US2010/ 046244 The
exBr es8RYA iahtehbr exprssstdiribnbedst Plagentyitestisr g, Nigusy|ang uiceas dut paritahlyy mes

190; 010000 i LYk PN ATy R DN p a0T Ty FROb ROk NR, aflgfe T AT

(1978)hefdt,dong, Nad pancheachind SimnilatUSA.(K, iR 94fre 29d 9t midulosien ldvelsSathe lebinaind
( 1994)livgri. 0121hn$ o1 al B 138§5y T Bzol:;eg'heng:o 0 7117397&?7}15531 fevels of LOXL2 mRNA are
expressed in the uterus, placenta, and other organs, but as with LOX and LOXL1, low levels are
25  expressed in the brain and liver. Jourdan Le-Saux et al.(1999) J. Biol. Chem. 274:12939:12944.
LOXL3 mRNA is highly expressed in the testis, spleen, and prostate, moderately expressed in
placenta, and not expressed in the liver, whereas high levels of LOXL4A mRNA are observed in
the liver. Huang et al. (2001) Matrix Biol. 20:153-157; Maki and Kivirikko (2001) Biochem. J.
355:381-387; Jourdan Le-Saux et al. (2001) Genomics 74:211-218; Asuncion et al. (2001)
30  Matrix Biol. 20:487-491.
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5 and Kimet al. (1999) J. Cell Biochem 72:181-188. Lysyl oxidase-type
enzynes have al so been inplicated in a nunber of cancers, including head
and neck wearrosrvo22tbadder cancer, col on cancer, esophageaCTasp@ens@nd breast
cancer. See, for exanple, Wi 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. 10Thus,

al t hough the |ysyl oxidase-type enzynes exhibjt so overlap in structure
and functi Jﬁi,e cERRS PTRA oY HEEeit o heuiEeRR YR At aa e PR SRR inv 1

[ ©SPeGhsch @ RIBUGHHL Bee! RF cLURNP! Raach QT IR P AR RATPAS: 1D 3RE.AGRI st the

catal ytic domain of the human LOX protein do not bind to human LOXL2. Wth
r espeMuawakivmat. i(69)1) iHephado gyddnl 162 pld 78 pbiegdiat at ar9g8) Bobcddhdt Aol Sfi. LOX

caused b el & M bl bEisen SrabBoUbaian Bt B G SHRST 258 o1
Chem 23 RikABET( 195897 CBI D90 e12: Bl 1- 14200} DOUEOSGho erkPires hABALIReA22.

Al t hough the nost widely docunented activity of |ysyl oxidase-type enzynes
i s t hempk¢ated ingmugtbes péedricpis, ingkidig heed pedieerki oaness| Bladsen canedr, sp@sicaneer,

outside of the cell. there is evidence that Syl | e-type gn s al so
oar i1 exotgtal fark €t S Fadclr MUCRICRHBR W@l ONAT GRS, FRHITS 2
are reneyiGorbhigt e/SBNROOYSY Padivl. RASEALIMN € sBRZV OS] )78 gLl i@ AeNR-LTPI1EZBI ON.

Li et al. (1997) Proc. Natl. Acad. Sci. USA 94:12817-12822; G anpuzzi et
al . (200&yirsghmping al. (REPR) Grreerdy3s92:4658%46483.n addi ti on, LOX has been
reported t i Gl I I i i . AP t.racel | ul ar
2PV £ oo TR B HELAS) RESLEAGH: rlyReF LG Shone B0sp 1R 0R b

fi br olftasios, @bl hanadistifct susate aoé fitiohazawels Withabspe¢tlt® 3bhctat farx Bi ol .
14:727-731; Nel son et 25 al. (1988) Proc. Soc.. Exp. Biol. d. 188: 346-352.
Expr e SERBHleoferEantbedics r%l%edia%alaétet e gRfalyti %@P%ﬁhfgbw%gg&raﬁegl daeet

ster il t%%ﬂlaﬁid_)gfz.1WithTﬂé|Epe€Eto%9ctioﬁE ﬁ%ﬁ@ﬁ&ﬂ-reﬁi&%ﬁa& tz(r%@t@éhel@ﬁ&gof NUC| .
Acid Res. 70:1-32. Recent studies have attributed other roles to LOX in

di ver d&Xappaags todie 1¢thalctt pagitsmah naise, deheedas it hiefragngly atusem po semeoy

P aadi eRs e BTN + i 051 GrieosEl e FRGR B By oDt Al no
acid %qg@@‘gf;we@p&@;@@ﬁjyjolzmgmgnti cal to a polypeptide expressed or
translated fromone WD 2011/022706PCT/ US2010/ 046244 of the follow ng

sequences: ‘BNRutiChsBacH vadd p desumentcdvafigRy of INANSOGdEse-1y pe-enARNGS 1S §55875;

T s B0 R B B IS
AAAS 9 3Kk 1ylsyt Exia et tgpd iy il else pheidiparnih aafunleKof mttatuTRinr lpysythseox Felase

(hLOX) 5preproproteln. Exenpl ary di scl osures of sequences_ encadi ng
| Y8y caxinplgsBere e repAity Hab sapelyay! axifdseige enornes iegulaisesae BXRIgssHRNA- ef

se0os o GERSHI Y POPER VR0 L OB b1
GenBar2d b BEBL1-A6282 dh addifdKI1GX hal beandp @}l 4 oixlisnlyside cesiinesriiNAstone 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; Nelson et
25  al. (1988) Proc. Soc. Exp. Biol. Med. 188:346-352. Expression of LOX itself is induced by a
number of growth factors and steroids such as TGF-3, TNF-a and interferon. Csiszar (2001)
Prog. Nucl. Acid Res. 70:1-32. Recent studies have attributed other roles to LOX in diverse
biological functions such as developmental regulation, tumor suppression, cell motility, and
cellular senescence.
30 Examples of lysyl oxidase (LOX) proteins from various sources include enzymes having

an amino acid sequence substantially identical to a polypeptide expressed or translated from one
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10 deposited at GenBank/ EMBL AF338441; AAK71934. 1. The primary
transl ation product of the LOX protein, known as the prepropeptide,

cont ai ns wo2ngraek7osequence extendi ng from am no aci ds 1PRT/USIMOS4RIHgNal
sequence is released intracellularly by cleavage between Cys21 and Ala22,
in both nouse and human LOX, to generate a 46-48 kDa propeptide form of
LOX, also referred to herein as the full-length form 15The propeptide is

N-glyc syI ed. during passage through the Gol gi appar at to yield a 50 kDa
pr ot 2 ich (e AUV L8P DAty ﬁifé:n@)%lelf ACEN U AMOAAT MRS I ntﬂ?ﬁ@ st age,
the prs%@w A&B%%M@'1LhﬁéllA>’s78%§@tAx921ﬁ3f br HIEUAChRBYRO], ARGI0G6H 1GLy 168

and Asp 169 i n nouse LOX, and between Glyi74 and Asp 175 in human LOX,
gener anRNA; BEOTA3 L), AAHMSa[MHmRINIy BCRTIA3E2; BAHS’Z%SRI.)A emzNrieM&idb@asi ng a

ot Peonabpn ol daenps Bt Bpe RmBBYRRRLFETk it BrER RaiRia gyddd

mos phesgnstbeilr otein-1 (BVP-1). Interestingly, this enzyne also functions
in the processing of LOX's substrate, collagen. The N-glycosyl units are
subsequent [Exemplry dicloporest Seaue®¢@mdm@ﬁYSyé exidhsealiieezyineearepaialayesen

pred| at the r m ni X1 4

pr edi ctC?%Lsfsgerr]lg av%é@ %ﬁfp Oéléedaartlgp b %B@%?@aﬁ%{%&ogéll %Pg{%XLl,
bet vveemedkba&ﬁbﬁﬂﬁl\@, defusittdht (B@)Baak/HMBmm%lyQ@X@Bds Seodéd bpmRNXL3 and
bet ween Arg23 and Pro24 for LO MP-1 cl eavage site in the LOXL1

pr ot eidPerAEd Bb@%B%ﬁMBW%ME@#@&l ,éﬁé LAYpBE s enpeged byenRAIA  (2001)
JoBi Qiego?@ @Z&ﬁlﬁ%@i 8453 tzgmdﬂb -1 cl eavage sites in other
ase-

| ysyl ype enzynes een predlcted based on the consensus

sequence fd?he@@mﬁhv?eranmtem\mg@ct of the &€X bagenskremah g3rthe p@xrdpeptidg, at - an
Al a/ d y- Asp sequence, often foIIowed by gcplggadlc or charged resi due. A
S|

or odi CPRGIBRPIAAL AN < ENUWEI TP ORIn 1¢ t s sigppl sequence is released
2011/ GRgakOfdTcl) PeRIARRALEIIPERI Rlpddih RAFOSRAGRINUALAGRSRI@BO al Lhi S

site may yield a mature peptide of simlar size to mature LOX. A potenti al
cl eav ggeerstletaedré%ﬁ kiBA\Propepiads fatts of LOSq talsbireigred tharein @XiE, fuldengtle formesi dues

A d As 2003) J.. Bi al 278: 52071-52 LOXL2
3 o PR R By EeSied! tyifUe et By ey 8 e R VLR Sd kD e
LOXL fpadtbiny theRde?&id 1ifRb 8- exsédllular @hviddnnked@O0A} (HiRRELY, tHRGSrotefiBis 1657- 1666.

As expected fromthe existence of a common catalytic domain in the |ysyl
oxi da§étab§¥1}§éﬂ§em29tﬁ@s A fithes elgienge cbeswean{alydos andi\pll 6930 nbse kO énd of t he

P ST e Pl 0195 a3 el 0 RSP ERISRR S o
60- 704DA Sn@bﬁaefel@di-rﬂgm D ppopeptdedd hdsCﬂilIﬁil Bleavage event is catalyzed by the
20  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.
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
25 and GIn26 for LOXLI, between Ala25 and GIn26, for LOXL2, between Gly25 and Ser26 for
LOXL3 and between Arg23 and Pro24 for LOXLA4.
A BMP-1 cleavage site in the LOXL1 protein has been identified between Ser354 and
Asp355. Borel et al. (2001) J. Biol. Chem.276:48944-48949. Potential BMP-1 cleavage sites in
other lysyl oxidase-type enzymes have been predicted, based on the consensus sequence for
30 BMP-1 cleavage in procollagens and pro-LOX being at an Ala/Gly-Asp sequence, often
followed by an acidic or charged residue. A predicted BMP-1 cleavage site in LOXL3 is located
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10For the purposes of the present disclosure, the term"lysyl oxidase-type
enzyne" enconpasses all five of the |lysine oxidizing enzynes di scussed
above (LOXQ200M121706LOXL2, LOXL3 and LOXL4), and al so eneompsssies4dunct i onal
fragnents and/or derivatives of LOX, LOXL1l, LOXL2, LOXL3 and LOXL4 t hat
substantially retain enzymatic activity; e.g., the ability to catal yze
deam nation of lysyl residues. Typically, a functional fragnent or
derivative refains at | east 50% i.ts lysi eOX|dat|onat|v|ty I n
sone @ﬁ%&ﬁ?@gm@ angd é@ﬂé@iﬂfﬂ%ﬁsmpg%ﬁmw&myw PAPRYE Regids Alsialal €20 609
at | e%%&m%i@xa I pRétial @Qa@a atied ﬁ)@%tl\/ﬂgq(%%asaatlso 1@@1%&168@&1{%11{’%0')&@5 betRaeh Or
100% of i1ts |ysine oxi datlo activity. I's also Intended that a
funct |rcﬂmiesfﬁrlafgi9mmﬁ Ap530.1 ey ler dx{20Q3 /. tliz@leCémyZﬁS 27113200 4dBOdRseaywat i ve

am no aci.d subst h respect to the atl i, de sequence)
et dbossiteaubethi@rEed fhasfBRgTn o fotmGubey b e P d
CQHS%EM%HVQkWM(@(mﬂ@%BéIRésUM oes7-16ders to grouping of amno acids on
the basis of certain comon structures and/or properties. Wth respect to

common st r etaxpeged fpinrfbe axistgnceei Q@énrg%@m@lmtw fAerpain i g Lyt Rxidere-fyor ar
si de chains | yci ne a euci i sol euci n t hi
or ot 1 Rk NS ehEs e URE- RyiEeo BRs e otfalfe kR L ol Bl L P

chai nss [osgkd RehighlRcOMRIR, (aBSPRNBGIN 5%y AtradicBodetaé Bsirdeotidsadbayst ei ne)
and those with charged pol ar side chains (lysine, arginine, aspartic acid,
gl ut akiRPreEMatchne0-APEY iphseved M e pigpephidaddmenaci ds containing aromatic

Siife Chal ngof BRI HISRPUARY bk 8 e oshicY BABART, AN LORRDE g or oovel T o

side chains are™p ent 1n pro |ne |st I ne. thin the
gr oup eatomapaskss adldi o elonlyaina bnghznmgwerpz@vh&s stt:ﬂifBedt hizdve g 1.OXY @OX 1w, THHO X2y t

be. i SRR pAMEh LB ot SR Tr N YBRYI ARy sl bDR Gieagt Chstns.

(et higswne, L(W(Eb'L@XLQQE&'YL@&%Q@S%E&H@}@F}Q@HQ enz%taﬁé Qctf\}fﬂ@ group of amno
acids w th charged polar side chains, the dic amno acids’ (aspartic WO

2011/ @BQJ‘I}D 8RAW SABL0VIDMI6R 44 1 el Idsldgetwﬂémqallw dnceemnl begmemtar dgavastved from

FdRet O ahBin a8 Bredanra Py Bt AGNr B S R VB L sme e as

i's t0o@ﬂ@qh\vametréwln@@tn@@dt16@%datflrs@squ@%cm@as@%o%nhﬂl@asago% &NRAg 957D et een
correspondi n Ig{prot eins of 5honol ogous organi snms (Schulz, G E and R H.

Schi r e oPilfic pipitelysioe opdatien #etiSityuct ure, Spri nger Ver | ag, 1979).
Accordi ng. i SHE, BRABES 1 BLRUREL Sl TR A5 SRa6aN, B ASHENSH gt

am no aci ds w ar e or one anot her

i N horphegaiise pdeids sutﬂﬁ@ﬁbﬂ@(vﬁﬁﬂﬂe@pd&ﬁw&hé hﬁﬁdeﬁ}folypépa@d seqUer@¢gthat do
protein structure (Schulz, G E and R H Schirmer, Principles of Proteln
SEPucthgk &t stsﬁwlbg%wr %tallyag act1\9tz/9)TheA%r@brfdmﬁrgV%tafetamlgo £GiA sURItULPAN 43168 s,

the 1k &%WB{L%H Bk I(a{gérlhi s egf'éeriaﬂ?éon%ﬁli‘n DL GBS YA fr¥ldeS URSH T tut ed

for one
respect to common structures, amino acids can be grouped into those with non-polar side chains

(glycine, alanine, valine, leucine, isoleucine, methionine, proline, phenylalanine and tryptophan),
those with uncharged polar side chains (serine, threonine, asparagine, glutamine, tyrosine and

25  cysteine) and those with charged polar side chains (lysine, arginine, aspartic acid, glutamic acid
and histidine). A group of amino acids containing aromatic side chains includes phenylalanine,
tryptophan and tyrosine. Heterocyclic side chains are present in proline, tryptophan and
histidine. Within the group of amino acids containing non-polar side chains, those with short
hydrocarbon side chains (glycine, alanine, valine, leucine, isoleucine) can be distinguished from

30 those with longer, non-hydrocarbon side chains (methionine, proline, phenylalanine, tryptophan).

Within the group of amino acids with charged polar side chains, the acidic amino acids (aspartic
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(1) am no acids containing a charged group, consisting of Qu, Asp, Lys,
Arg and His, (ii) amno acids containing a positively-charged group,

consi sti nyoah11n2g706 Arg and Hi s, (1i1) am no acirds2@ofi@sni ng a
negati vel y-charged group, consisting of Au and Asp, 15(iv) am no acids
containing an aromatic group, consisting of Phe, Tyr and Trp, (v)

am no aci ds containi ng a nitrogen ring group, consisting of H s and Trp,
(vi) am no acids containing a large aliphatic non-polar group, consisting
of Val®cid; glytamig agidgcan edlstlnguls&l%l PIERPOV AR PHC bneiH (B ne- SIRiYRR 437 pol ar
gr oup,hlSQﬁHl%5st| ng of Met and Cys, 20(V| ii) am no acids containing a
smal | -resi due group, consisting of Ser, Thr, Asp, Asn, Ay, Ala, Qu, Gn
and Pro, A func(iona) rratﬂnqddoadc;fdsngmrhmomprrg)eatesaf ipliradnad agrisuidsonse st i ng of
Val , 0.acids co lnln a hydr oxyl
gr oup aB%‘Pfé‘? @’F nﬁﬂn%}fzegéﬁ%ﬁfﬁﬁlefﬁf am%}r*‘r?gfﬁzhaﬁ? é‘ﬁfﬁ“i @Féﬁp%g §£r vative
subst ifbHiol SYd%s @Ifgaﬁlfﬂn@ PS@fl A%, 3 enkROMNSERrrhdIOBEn@pleS b ﬂ’ﬂotehmsirﬁk!tﬁrear t and

can be made gener al without altering the biological activity of the
r esul tSPHYLeD @rbagl, é97 hdéseordingsRish¢h analyshs, greups ohhwinorasedtsgan pe defiead inj n
gener al 1cﬁs2|1rpl Q aCI%tS q aCI IduSUbStI'IC L I lcé)lﬂs I stllguCged O%SO%nEII!IO #er m IOl%rO]FO 8LS a
pol ype FHE a6 Mot Vs s?ﬁotpﬁfff?/ lI’ogl Ccal activi .

VAt s Oproteiins, adnd,theréﬂ@keelﬁ}dﬂe&[mlﬁlr(ﬂn?@c}t oﬁfov'éfhﬂ Iﬁ?@tﬁﬁh "truétulﬂe (S&hﬁllzo(} EJ@Qﬁ7R Hhe 30
Benj am n/ Curmi ngs Pub. Co Menl o Park, CA

2011/ @hvmsp@mesmpéﬂmw&mcwre Sppagera\ﬂ%rilat& é?%%) Aﬁ%rﬁlmttpéms E§&L di ng

I I ge
NPy, BEEEate RSUALEIRSer 8o Byifuay BUASRlontlny fpver ABRMAR 0 672,

See alasotheiocanvieadertifietied St at es pat ent application publicati on Nos.

2009/ 00532 4 Feb. 2009 d 2009/ 0104201 {1 23, 20

di scl osure 16\?1?‘%%5 %ﬂnéal?lﬁéér%gﬁﬁgﬁgéwuByc@F’éﬁ’éé gfnpéié’ ASPdits: ng)ﬁﬂff Hisors of
the activi t(M) zﬁﬁmb%@i}ﬁg cOXthRaRes ﬁcysﬁ)c?ve‘égg a'?‘%'eh%l group, colfQSlilearan g, Rfs ddagRctivity

of lysyl oxidase-type enzynes inclu activat ors “(agoni sts) and
| nh| bi t or s ({liaptmagoaidt @nfaiEng a nagatiyvel ysdlaegdegtolpy culssls’qglgazf \Qﬁu ned pspf

Zm ngnglvﬁ FX%HQE z!é:EcEsOc(rg)ﬁwgerﬁggﬁ B”l?)ﬁ%lgc rngu% gén%{s ng §ap ng(:a '[lyr an f I ed by

(v) amino acids containing a nitrogen ring group, consisting of His and Trp,

(vi) amino acids containing a large aliphatic non-polar group, consisting of Val, Leu and
Ile,

(vil) amino acids containing a slightly-polar group, consisting of Met and Clys,

20 (viil) amino acids containing a small-residue group, consisting of Ser, Thr, Asp, Asn,
Gly, Ala, Glu, Gln and Pro,

(ix) amino acids containing an aliphatic group consisting of Val, Leu, Ile, Met and Clys,
and
(x) amino acids containing a hydroxyl group consisting of Ser and Thr.

25 Thus, as exemplified above, conservative substitutions of amino acids are known to those
of skill in this 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

30  Benjamin/Cummings Pub. Co., Menlo Park, CA, p. 224.
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10 Iysyl oxidase-type enzyne; wherein, if binding has occurred, the
conpound is a candidate nodulator. Optionally, additional tests can be
carried owD20n/eemh a candi date nodul ator. Al ternativel yCTAISc@ndicat e
conmpound can be contacted with a |ysyl oxidase-type enzynme, and a

bi ol ogi cal activity of the |ysyl oxidase-type enzyne assayed; a conpound
that alters the biological activity of the Iysyl oxidase-type enzyne is a

nodul ator of a.l syI i dase-type 1 yne. Cenerally, a conpound t hat
reduces a BiobPYY ?/ ‘éxlfni“iﬂowe%ﬁfglagﬁ XlS?(%ecféﬂ%f‘eeftZ)‘/B’és Shgyne Ruckgper al.

i nhi bic{6yg) O, e /i MFR7:996S-10095 ARG KERLDOIS. (Qbo (}dﬁ@fenfyfoﬁﬂeM%@%%s of

t he act|V|ty of T'ysyl ‘oxidase-type enzynes I ncl ude incubating a candi date
conpotbed alsn ca-oseletl Loitet! Sratesomutina ppplivgtiom putdicanor Nos.909/00x3 2124 Eeb. 2ppe

of -1 nevedl e IR TP ERUS T grit dEdaRipdig BBy o1

char agé@rdnsd h&e@f the cells in the culture are potential nodul ators of the
activity of a |lysyl oxidase-type enzyme. Biological activities that can be

assayed i ndVloddatdresof theaepivity 0f§o§yh@ﬂdaaedap¢ emzymesr oxi de product i on,
arrrmn! a pr (i\? t?:ltgrr% of ! eevz?cltl%tOf é¥ S1yo|X1 ase a3 eentz%rggs El@ﬁﬁ%bthl a%ylezl%tgrsOf
encodi ng a | ysylooxI dase-type enzyne,  and) ne Or more functrons specific

to a l(ygonlistgxhdagebitorP@neiRalive), ahd cadté tdievial by2siend ogidie ot scréhidd®says.
af orenenti oned assay, in the absence of contact with the candi date

conpodh@ne eRBogRENGMadslEOH Y] rgidentificddy determaring ¢f aleptcopparBtbigfs K13 cs are
cqoprel pe
R e g e S L i A
such alsod'imlzgomt@mmnaltjneldﬁimnhlstestemmlhaejanadd-mmorrescﬁna:&mdaiatet maddator.on, or
nmesenc -to-ep ial tr S|t|on and the change is detected by
conpaﬁqgw W%asﬁwp ¢ GRIPROBICBRDE SYMEREG At raéﬁ%‘/ég§1élﬁi?rté?% FRZYERSr ale%mm e,
negat 'bYcﬁoﬁ@éltaEﬁbltf@frmE%?‘s P&Hdés@%;&%z?m%%sta%cﬁ aVMoHObogf%&&ﬁé@l?éﬂs hevel s of a

| ysyl oxidase-type enzyne to which the candidate conpound is added; or a

VO 201)10‘10212371016@@3/ oShe 13(3&1)@6@%4 tepd enzymew 2 motlhletos afre lﬁwquﬂaseftypeysyl

Oé dase- t e en as the t uIturbe(51 buH m%t?o%% gﬁﬂ}tl f candi dat e
hpo&ﬁay YeﬁﬁBHﬁPﬂ’é a § ‘;S%?P&té BRIFY A 286 Bnt &P i Ryt 3fP8rent
Ievel%ngﬁn@mhmgmhbp&kQQgeahxgg enzyne are contacted with a candi date
compoun If a cha@gf in biological activity is observed, and if the change

i s greater Qthertrhethedy afudentifgog mpdnlagie pf theaeti wityost lssylpggﬂlasq:t,symaeefmqipe

F;g lm‘?%c)%}l% 1n8191 1 gn%aﬁcﬁditg g&bgunﬁqna t 0 cu Olg% \Aﬁﬁt?{%unrg ?Iﬁt o% n”f‘org Il f é’)lclggtsgh

acti vaypbren@ymamanmgatgxlﬁgmneﬁxfr Aotk W$olbgiox i adasi€icd ymamafeyﬁ&sm&yhéa&uappar ent
fromthe phenotyfe i nduced by the conpound,  or require further assay,

subh &<mpouadt thy 1%%816&1?leélcalm‘ctltfmé%6r%mtleﬁf %h‘?é?eE%EVhﬁF‘illélfééﬁ \n t y of
one or,fefi& &X&Mﬁto&)ﬂf%ﬁtﬁ/}{ Bf g@ﬁgm ca S%QMEI a9 I?le olgﬁtc?' A Pgie!

oxi dade- type enzynes, either b|o 'y or r I na as we
nethodeahmwatekhﬁeubtumemﬂadyﬁmegnHMKm,ﬁasmMemﬂxwdemimhynmnﬂpkﬂnakm,of the

ot e o o PR SR I S RIS P Fohs BSal Dy e d AR R bo
assay eddRY ofe DR uRd AL §HRIRYD dT5H18dRIasd Qe @ff e[n ad¥Rbhaloxi dase

enzymatic activity can be assessed’ by detecting and/ or quantitating
p2bdduetibodinudnthyfthe gorempationediassayanmrthei absanico nf cqmwt@nthethdemdd@te by assayi ng

: %\Sllagle OXI d c{ ItI(l)enonaenocri/n%)orre %Poll(l)gqgﬁ glct%;l esss(lrlcgh Icﬂg’acterlst}3 arrE:E (%%r%iatgcpw(iﬁ hf!vlél:i ar
or activity of one or more lysyl oxidase-type enzymes. 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

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

decreased levels of a lysyl oxidase-type enzyme to which the candidate compound is added; or a
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capacity, cell adhesion, cell growh or netastatic growth. See, for
exanpl e, Trackman et al. (1981) Anal. Biochem 113:336-342; Kagan et al.
(1982) Mawb.20BMRyTe6l . 82A: 637-649; Pal amakunbura et al . PCZAB2)10Amek4

Bi ochem 300: 245-251; Albini et al. (1987) Cancer Res. 2047:3239-3245;
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. Test
conmpounds include, but are not limted to, small, organic conmpounds (e.g.,

I
or ganitIHEMEELINE STRAITMARN LT RBYEEXIFEIe- (RS GHYMSET WK 4SS BY vafftPubbout
2, 500 ,Bkion @ngirﬁ'icpatca&hﬁiﬁouﬂﬁ. B & BfbodiRen@X@PRLE: cultifes %Qﬁ@ﬁ'iﬂkddiﬁ%rent )
plurality of conmpounds can be chemcally synthesized 250r mcrobiologically
pr odudecalsarid/lgsyl ositasd-g@d enzymd o cextactpdl &vithsanpdlidste cemgoynd elf la cbxigeant s
from e.qg., .plants, anima|s or. m croorgani sns. Furthernore, .the conpound(s)
can bR AR B B an R gk oy R o B LAt EBT IFGuat | ng
the agydyybkiMaRltype SHle, MeicHAPSnAYREIGRENKABs a HARAUEADS IR ach Y BF @bfs?I
assaying for a nodul ator of a |ysyl oxidase-type enzyne can be a cell-free
ext r adKidgse-typa coarpe- i IBeternipation efuvhathas ty canpoynd ical aativator Ar g1 mhiditor 9f of

conpounds . 30can be, e g., added to a.reaction m xture, .added to a culture
oo uk AP SRty e O5Poraff PTG o ) G SRRl b

cel | fiaytregsitefuehipl By siidh dshee@®s @) TR0t Hathe f:@ﬁfodf@ on the enzymatic activity
2011/ 022706PCT/ US2010/ 046244 exanple, a bacterial cell, a fungal cell, an

i nsectof e8¢ pr mgrelysyl OpidasectyPerenzynaesnamal i an cell, a primate cell, a human
Slleral ot O B e A B AR © P atet ng
and scemertimatlyaasgeell asxnethbésfor oeli dénire fiyd eoypatiodsah avidogtifypeaduldters of

et hods? 51ty B NHETRIF e e hOE O DRV AATToR GEBL] des ar e
mob | zed o R B o B S AT Rt e

No. 5,d¥2gecuk0Bethods. d?mobmpla,dipm aclilascomyinate estivaly dan be assessd bfy dpektmer s

i bilized on a. soli u t.(e.q., a,"chip") are synthesi,zed usin

OB o i RE G gine SudfucBOf BPAgr & Sisirdie. SRisforkd i, 3G T 567 18076 ana 10
WO 92/a§@9&%-1y§ﬁ@oiimﬁm dnhl&@oﬂ@e}i Ws§liﬁﬁ§%%9 By %?etaﬁdiﬂg dehurr idhaled rec eptor
(e.g., a lysyl oxidase-type enzyne) and the support i's scanned to determ ne

t he | sepacityncedifadhedied, cell gravib oe betastéia erdwihp Ok rfer exapipiel i Ingcknwinten gl.
r ecept he nt,hesj &,. T i n f j i_brarbes. nti nuous
P (%81) Bn%%yocthem. il%?ﬁ?’g—?) ! a?&gaélneg 8? (1%@9\){62}? Ellné%mgilr ??&6%9—6%9

cel | ul*ose’menbrane suppor e ‘useé ntiTying binding

| i gan®zaladfakampataypeRtR0R) alal. Bienhes! 3€0e245-258 Alsyiler 4b0oxddasentsrgesenzyne)
is described, for exanple, in Kramer (1998) Methods Mol . Biol. 87. 25-39.
Lit§andd 12d8n2iPi Edmpih ¢yéH 280D 4sway Besebb-andit-aet® thddintent Hios 46P78A# apd ot ei n
of int : : d 1 er testing. This nmethod can al so
be usé§$' d?ug ﬁ%ﬁg?B?%?ﬁg§§§§h%%gﬁghgﬁzﬁbinding sites and the recognition
notifs i n deprangionndf inclutlertas bre nSeBmited ko, smalplganRudingeund1@%7) orEANBO J.

dascr PSR Iarid e et OB ER R S bbi ) 1IN 2A0GPAL G Basopsy

proteins, for example. The compound or plurality of compounds can be chemically synthesized

25  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 the activity of 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

30 canbe, 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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conpounds having a desired property, e.g., the capacity to agonize, bind
to, or antagoni ze a polypeptide or its cellular receptor. The conplexes in
such | i breipizesl/emepri se a conpound under test, a tag reeordisegoateieast one
step in synthesis of the conpound, and a tether susceptible to nodification
by a reporter nolecule. Mdification of the tether is used to signify that
a conpl ex 25 contains a conmpound having a desired property. The tag can be
decoded to reveal ne step in the synthesis of suc a conpound.

Ot her SKEPRSHR backsrial a%lhtai flwaﬁgeléaﬁﬁa?ﬁb%elkwe%e IfE &F amwm

OXi daz)%rﬁaw@eue%}iﬁﬁn REI8 or EB coRRARPbEbe bBlaMbd FBNSEASGEM Mgh %ﬁs@elﬁc 9!?1%91?
di spl ay system I'ter binding assays, and "real tine neasuring of

i nt eract i orbeusnhgethbds are kaowh éq tlterperth Akitieé irathp artgfousroRhng amticadening\O
2011/ 227gEPCT/ tUS1ﬁ01tO 046244 é f? thotds an be u]/s g in

accor d4AEE WItH Y HE" V&%@ﬁ?“‘tﬂsélé%%?%“ SN TP ERElisy Ht SYEPAYSIEE and
I NBI bityRr s,k ag8Resh&h&ds ihyayd lﬂfgh @?s%ﬁiytrﬁaﬁod?ﬂlz\yﬁﬁﬁﬁ rddofn@ledtpRptides are

pol ypepti des. Anot her approach It) he synt hesi s of nodul ators of [|ysyl

oxi daskesplaypé frienyphags ang sqr@enqdéyaffmﬁlmhr@matﬁanap@s ughg pepringedizedfegentpic

pept i anal anp| st| utin

stere%e w?ﬂﬁ?& Qﬁ?%gﬂgl@l as d?ﬁ Iga? “&?‘g 51}22 48€rrr|1 %né) }zlaeﬁ‘la 05%}} ’ds; see
e.g., cEﬁllbiﬂadﬁla( [iB9¥ips ot pd‘l@ﬁders(ﬁlﬁﬁﬂﬁbﬂfk@d353‘&oﬁééﬂppoﬁqre§gh@.r‘mfpe) arpr o-m metic
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25  contains a compound having a desired property. The tag can be decoded to reveal 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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It is also well known to the person skilled in the art that it is possible
to design, 30synthesize and evaluate mnetics of snmall organi c conpounds

t hat, forwexampl2e7o6can act as a substrate or |igand of &Ciryusgéiooxézdase-type
enzyne. For exanple, it has been described that D WO

2011/ 022706PCT/ US2010/ 046244 gl ucose m netics of hapal osin exhi bited
simlar efficiency as hapalosin in antagoni zing nultidrug resistance

assi st ance- ociated protein in cytotoxicity. Dinh (1998) J. Med. Chem
41:981- 987.1311?%58%@@8%98@ B5rusehin NG,y s A BB fé?fi%%f‘sto Ei

I nvestigak&d/aboniay hASidhNS P hRES IR éfqgrsﬂ%giﬂa?é—@g@ er sdrelh@f exanpl e,
smal | nol ecul €s, peptides, peptide mnetics and anti bodi es. Structural

pr opemplypsptofesa | ysyl oxi dase-type enzyne can help to identify natural or
synthetic npl ecules that bind to r functiop as a.ligand, substrate

b1 ndi g partgerapter aBeprsteStel s G5 GO e B o S,

e. §., nERmieARogsl&Deptides. WinfbticlpRYESE analFuelEh-te2Rderale@ibyerr@RAMplef 0Ol di ng
simul ations and conputer redesign of structural notifs of |ysyl

oxi dasebstyyngistererisgmass, icaR-deingacidsrfee datuilipcayping pmiza i¢H AT & F

progr e ki 96) 4Fr. i 25: 286-299: Hof f man ( 1995) Conput .
hont . BTG 7T Sl L0 AESNE 0% SRS brot B el S8 Pe used
for thecopsurfied b ia@aplidead detdliget drfoamioy sl (Fomditichath & hgodbeptipda and
protein structure, Monge (1995) J. Ml . Biol. 247:995-1012; Renouf é1995)
Adv. EXBOvaledpaipbihe ogzgmabpalyeeptidpp dems eisatNachgg (L) RasvilbBenfsBH33%58 7 he
idgntificatyo f sit on, lysyl i -..15 . L. Nt er act
wibh 11 ganduold i Rye S B S AR Reuh b 1R SREH T Ry S R 67
conpl eskdiedlinto AGRplidlS rSEHENE GRe. suﬁﬁﬁﬁﬂidiﬁof(abﬂaéboﬂdﬁmyr}@?&ﬁétﬂﬁsnéﬁrﬂiﬂs%fllﬁ0-
Additiqnal.i%siens for the dei%%n of protein and peptides are descri bed,
for extppatie Ghainpdiangrige1d899) Hpprehatrs 386109- T amdipepotiviaeptidormgnetishdak
(1987)., /A . i k= 13: i ! y

55: 5085887 yhan PRt FrlppreCtl olich Y@t NEeA JE e AEREN Y, o
20analBjs@zmc Biophes. Reed dnonyn.@24:327{33¢. preparati on of organic nol ecul es,
pepti des and ptide mnetics, that function as nodul ators_ of the activity
oﬁgone or  1HEPBS artico e aa et @rlyyragidase-type enpgymeiin isodye 13?nt{§wﬁ>b§y|
oxi dagges {MRRR Mééd‘lﬁjcﬁ%ﬂinﬁ%c%oﬁl%%?&ﬂaﬁ li¥@rib ORI hQheccRly U RARIERALIAdNE

i nhibitor, a mx inhibrtor or a non-conpetiti've inhibitor. Conpetitive

i nhi bifolbovgeddfyt testirtgetharestlting tompdursls ma. §.afartheit wndinp std ahmpnelsgiahll y bind to

the active.si a are nore.2beffective at l.ower substrate. .

conc oty oTeah Ta e e S T of beu B Re e RLER Bitgpriey have
conpetpebi ¥&cHPEH. ek Ofor X RENENStickh, (€990 M &hdBrin FaehRsa) 26721002 3Darddhe
enzynme-substrate conplex or to a site that becones available after

sdBst Mareeri($9%0 ieprat MedheClaon. idy 89T tde Faiderragre ot @rasrdimensgondandler site. Bot h
t he ap

uncompBRraFyE kAR o e B B et E0RBR ol paFr Bl SREE FeTlo Fegesiy
ef f ectof @Bptidehhibietic @ihibibrx @€ theralbtiBityt Off sheai @nore lysyl oxidase-type enzymes. Rose
(1996) Biochemistry 35:12933-12944; Rutenber (1996) Bioorg. Med. Chem. 4:1545-1558.
The structure-based design and synthesis of low-molecular-weight synthetic molecules
25  that mimic the activity of native biological polypeptides is further described in, e.g., Dowd
(1998) Nature Biotechnol. 16:190-195; Kieber-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 Mukhija (1998) European J. Biochem. 254:433-438.
It is also well known to the person skilled in the art that it is possible to design,

30  synthesize and evaluate mimetics of small organic compounds that, for example, can act as a

substrate or ligand of a lysyl oxidase-type enzyme. For example, it has been described that D-
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30 capabl e of binding both to free enzyne and to the enzyne-substrate
conplex and thus affect both substrate binding and catalytic activity.

Non- conpewOtzbue2emhki bition is a special case of nmxed WOI/US2010/046244

2011/ 022706PCT/ US2010/ 046244 inhibition in which the inhibitor binds enzyne
and enzyne-substrate conplex with equal avidity, and inhibition is not

af fected by substrate concentration. Non-conpetitive inhibitors generally
bind to enzyne at regi on qutside the active site. For additional details
on enzg%fésq HHPBH i oRlesin pOHbItsdptlar efiypighcygs hapalogin ap 8yageisiag For

eNZY Mg, 184GE réfsAl abdf ¥l SiBRE rgx&,@n ﬁﬂéyy&s,aci_téwbﬁﬁlea@%m MedSLRSH! at es
(e.g., collagen, elastin) are nornmally présent 1n vast excess in vivo
(conmpdd&1t®W7t he concentration of any inhibitor that can be achieved in

vivo), nonconpetitive jnhihitors are advantageous, since inhibitign is
ndependent TBRULIT 4bE Ve dhioatace e R A ¢ Bat b Tedted o 8e be pefuieh
enpodioiBHdalatdrs BRAUs 0P Exhpld, dn¥a3lihoRKi1EA$EpdER PRy MEmbicsad aRGbRBLY . | n
10addi ti onal enbodi ments, an antibody is an inhibitor of the activity of a

| ysyl Sewicaias repepéesan 2yl oxidase-typgenryat daahelprio idanéify eatwiat aintindsdy” neans
an ts %&Eceu?es%atrb%?aot%bb nant; QolypeRth ds%bsbtlraqd,lb?%li aoent. & hat, comprl sesppept i de
sequences (e.qQ., Vart 8bie reglron eqUencesS Ut gpeC|P|caI?y I nd an

ant i gepiyCogidhdeope enAythet &ed) d. &, BEEEmM (1999) hr@adeslessongesantospesi fical |y
covers 15nmpnocl onal antibodies (including full-1ength nonocl onal

ant i b&yreBly; folding simyrations And pRyBPES! reAgmgolHur tyid inedifs albyarioxisahtebodi es,
o Qpecnpy At o e o BN RondAI ARG il S BREL LGP DO AR, Lot o

Fv, sQBwS6RSS; Hiatharr(18D5) Coape. Eab2Biosa. 1h6g5-639.t Gempenchinbilélitehe piesinr ed

bi ol ogi cal activit The term " human, anti body" refers to antibodies .
cont aifPidHg B he&tESr Hie uimatera)ppd ersseciicaatysis of defgied pipEdn apd Rpth CcDR

regi ongyc@Rd MOSR (1995)IMRlY. AiDAbaT095f 181D, RELHET 1Y) Al anyl MRRUNGGL. obul i n
nol ecul e be present, only that the antibody has mnimal i1 nmunogeni c effect

in a BIAST-45. . Appropiss programndude ustdfqptimdidentifoation ofsites hodiyed oxalast-sel ) .
An_"antibody f t" i ti f a full-length.antib f
o R R e R
Exanplgiscadipl@né th9heplid AGaBaices. 254 s8ih W AT 3w hidiBe thods(R 1 4-220. a88difi¥nal

fragnments; diabodies; |inear antibodies (Zapata et al. (1995) Protein Eng.
8( 10) systesy forgngesigs aof gpireteinraid peniidds hovgespibas firegampledn Beimyi(5Pai fi ¢

anti badi es faer fr oA i Yk I . Papai n di gesthe. f i.bodi es
o odudde e S adnet e B DR oA TR P dghamds 1 LA RO RLLEY T EIRED o
each \u980) BiadhaglseyD3t 393 M NThagesaitd ebtaiasd frant s abbial désbibedfstagient , a
designation reflecting the ability to crystallize readily. Pepsin treatnent
yi?81 denalyeas cap hpuyerkfphgrierthe preaaralas of Qigamis mesCopsntidphepdsiapide and i s

still GARAR! §alhunfi SR thodUlfiBa Ad AFVity of one or more lysyl oxidase-type enzymes.

An inhibitor of a lysyl oxidase-type enzyme can be a competitive inhibitor, an
uncompetitive inhibitor, a mixed inhibitor or a non-competitive inhibitor. Competitive inhibitors
often bear a structural similarity to substrate, usually bind to the active site, and are more

25  effective at lower substrate concentrations. The apparent Ky is increased in the presence of a
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

30  capable of binding both to free enzyme and to the enzyme-substrate complex and thus affect both

substrate binding and catalytic activity. Non-competitive inhibition is a special case of mixed
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WO 2011/ 022706PCT/ US2010/ 046244 "Fv" is the mnimum anti body fragnent
whi ch contains a conplete antigen-recognition and -binding site. This

regi on cowmeistigzofoca di mer of one heavy- and one |i ght - ehaius2maniebl e
domain in tight, non-coval ent association. It is in this configuration that
the three CDRS of each variable domain interact to define an
antigen-binding site on the surface of the VH VL diner. 5Collectively, the
si x CDRs, confer antjgen-hindjng specificity to the anti body, However, even
a si ngMubiigpiinmpyhichd ‘frﬁﬁhwli%gmélﬁ e?@mea%né&nwne-rsuwarﬁé@n@gew%m@aﬁ AYGEH y
thr ee ,afi {6 ish % (IPRE-SPEEY bltksth@coRRnaRidI€Rdn-BaRpLReaRibitd¥ oL RriIEOINi Z€
and bind antigen, although generally at a | ower afFl nity than goes t'he

ent i r dirfstofenagmnent a regloa Sufady’ the natgreesnte. &bsadditoertahdetsils omeregthietintohitioo heavy

and |ight. chain vayiabl j.ons, t he const.ant  domajn.of the |ight chain
and ¢ HE FPTSRTBln o8t GdAlih S(ieido FoF SLRETHGHGY CHATNY| PR FaRH Y Seher o
or 5gi Reldsy nRRREEMRH kO d. %Nd]ﬁg@@}l@?dsﬁnﬂdrg ﬁﬁﬁhﬂ? REseaninantd &xeek.in Fab'
fragments differ fromFab fragments in that F(ab') fragnents contain

sever dforapried foghaFoncesirgfipasofany intabisc tha xgn beachicngd iopivehaomeeapetithai n CHi
domai oy, gk Ul 9. A0, OF, FRLEGHSLELNES LT am Lhe antibody. ipge region.
F(ab')%h ragmenat Cortoarn 1wo™Fab Jfflrag nt s ol ned, near Thé i'nge
15regi on, ntijodidsf i de bonds, and were originally observed follow ng pepsin
di gestion of an antibody. Fab'-SH is the designation herein for Fab'

fragments ihceaie Bbpdimepts: amodulatsiofiadysy] ovAaeHEPCHIMErt AAMNHIRY. Bear a
f | . - . forre ; |
B T e

vert elenayme.speci es can be 20assigned to one of two clearly distinct types,
cal | ed kappa and | apbda, based on the am no acid sequences of their
constant déHais gherﬁgbngF% BHbpehe ra?ﬁnﬁ&na%ﬂlﬁei%rqr&‘é BN RofweBdRs  ant

domai Ry 0f; i hOSidel loBuli : i maj or
c1 s R i R R B e

di vi déband ant antigaiic lepissres Thiesermypeasgd indtsghroadegi@ensel apdpedifGBly dogy&4, | gAl, and
I gA2. 25" §j ngl e-chain.Fv" .or ."sFv" or "scFv! ti.body fr nt. onpri se
e viroheaepR uhamre bt feblperiner T nllouaS i NeRARERGRREE i n'a
si ngl @upRRhYRERdideheRatied dMibsQRE AR dMBBbdies, hAfododidROdNRRREs de furt her
conprises a polypeptide |inker between the VH and VL donains, which enabl es
t he smyultigperidicrantihediefelzig duspseifigentibedi¢syrandrantibedy fsagraintgincldingbut gt ew of
sFv, Pl t hy0, N aar 0 ocl I t jes,. vol. 113
(Rosenfed Y AL SR Fglggﬁ(%% gsﬁ?ﬁé‘%r Wit o) %Né‘fa‘v%gr%@ep%wg’@%’.% (1994) .
VO 20534082 7TDEREM YR 04wod ¢ drefers to anfibediteedntaidingBegliedses ofefugiag obigins mal |
anti body fragnents with two_antigen-binding sites, which fragnents conprise

a 2Reapycaph rpovuble agnduasid PR ragipnse pithdres dat ingply that fstfuld sanduigniiaan e
donai iQ.t j ' - ' . -1 hat
s todmgvet Pl LRoRETE (TR IA o ol M mind it AL SER b
t he darmimsa (ae.edded moethdtice thaiprodactidn &f dneibodinptocmeify.ary domai ns of anot her

chain, t herAenb'yang g 3;[ frgg%én\@pcoan%rlls%seg i)grltlr(])(rjllo?% fﬁlll—tleei\l?g'th antibody, for example, the

antigen binding or variable region of a full-length antibody. Examples of antibody fragments
25  include Fab, Fab', F(ab'),, and Fv fragments; diabodies; linear antibodies (Zapata et al. (1995)
Protein Eng. 8(10):1057-1062); single-chain antibody molecules; and multispecific antibodies
formed from antibody fragments. Papain digestion of antibodies produces two identical antigen-
binding fragments, called "Fab" fragments, each with a single antigen-binding site, and a residual
"Fc" fragment, a designation reflecting the ability to crystallize readily. Pepsin treatment yields
30 an F(ab'), fragment that has two antigen combining sites and is still capable of cross-linking

antigen.
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D abodi es are additionally described, for exanple, in EP 404,097; WO

93/ 11161 and Hollinger et al. (1993) Proc. Natl. Acad. Sci. USA

90: 6444- oX02011A2706sol at ed” anti body is one that has beenTiusembiofiized and
separated and/ or recovered froma conponent of its natural environnent.
Conmponents of its natural environment may 10 include enzymes, hornones, and
ot her protei naceous or nonprotei naceous solutes. In sonme enbodi nents, an

i solated antibody is purified (1) to greater than 95% by wei ght of anti body
as deter m nkd Byle PN @tﬁefi&ﬁéagr_n%rwlé%aﬁ%t@{w ABPBPIIIGOBEPEHAPB Nt

(2) toua -ﬂﬁ@ih%%ité?fﬁi‘s G cdrRisRIral dimdf of §RHeady? ah8 ShEHER-QhinNaAbM nal or
internal amno acid sequence, e.g., by use of d spinning cup sequenator, or
(3) t clohanigdrghi,inpnivpvgent assaatioop s esihss (oafiguratiSDBaPheiE)red SIMReof gagbluci ng
or nonreduci,ng canditions,. with detecti.on onassi e u r silver

ot ai . VoHE PR EIeh R ok o B U RRO BaN RSoRS e S hi n

r e onigidIRBd vl lthSsix SIDTEEcoAterlafBSdn-BINGIng QPRGN toQhe At oaNt HBREVerSeveataur al
environment will not be present. In certain enbodiments,” isolated anti body
i s prepaledriaplegomagn i apawlyed Viios diiregions cepprising solyghieppbtiestntBRsan

anti body.is.a humani zed antibody or a.hu .ant i body... 20 Humani.ze
ant | bomal refaf diEEGRT R BT bR oot MR b AL B L en e KRS 3ha wh c
r esi dugsed afinathan apéaiesh@eF, dapeent. ni ng regi on (CDR) of the recipient are
repl aced by residues froma CDR of a non-human species (donor antibody)
such as rmElE’é, Froatragmeptats eontis, iiyadditgondedicreyanshlight £haip pyriable faginsy” and
capaci : - : es are
oD o oS dorRHTRF IR, OLATE 1l R At AR B (CTHA R R R o
25 hurfah fragngnegieobdotiginall y blesened folloveing peppie dipesticar « anaadbety. drabmarily in

the variabl e regions rticularly in the conplenmentarity-determ njing
r egi oggag@@méf?eq fFpra 5ih NagweRts Hkﬂl@gl?@l@@ ?rﬁg%lﬁ’é%?%a%V%ﬁ%ddﬁfOWﬂ;ésﬂﬂ%n

i”"Un%ﬂh&QﬁhﬁQy%ﬁﬁn&ﬁQﬁ@%ﬁﬂmbycﬁﬁﬁEﬁﬁQBHH&ﬂ9&%&ﬂﬁ£5&?&nﬁ&%&§H§§msh%ﬂpniZed
anti bodi es can” al so conprise residues that are found neither 1n the

r eci pitemantindy bogy regen. | i ab’hdrigmpots @dtaBDRvoFalf fragreents joirdquesn deshingan

3Qcertai.n enbpodi ts,. a hunmani zed anti body .conpri ses.sybstantially all of
25T eaBuion, P et R Sekios PR T E Gl e R Rt R SRR 4B

subst antibadyl WaBl $H QS thRiesi nGRIiLERIAL fhEnidhesif whll the cysteine residue(s)
2011/ 022706PCT/ US2010/ 046244 of a non-human i mmunogl obulin and all or

subst @htheadongtagy donggfing hear 4 frapruiplrgeovr gPhes chandcalisouplings o anfihedy fragments

inwun%giﬁgyt%ﬂmgonsensus sequence. For the purposes of the present
di scl osure, hundni zed anti bodi es can al so i nclude i munogl obulin fragnents,

such as Fv,Thedlightfhbins" & @libpdieo (imditi@globoling EmDami engbsitdSRMbde taelse of
anti bodi.es. 5The humani zed anti body can al so conprise at |east a portion of

arVi misrigrpddpens af vendeaht diptingt bipet.called kappp ang |apnbdaabased om themipo acid

i mmun i 7. I = ( 2 2-525;

R cchiahangy Bind st (EHARE SipehBESaghe MingRbuIRE LB ki

St r uctdomBirodf. th&r b&B3+586ins,Mrinoglobolinheaneieiazsigigedrto ivh mmgor Amssedodghh dgDar e
known_in the a Generally, a 10 h ni zed . antjbody has one or re am no
acid r[%@i I&E’e%nc{ W’&&Hééﬁr?lrﬂféhqs? Ty 3’%%5“ S ec{ g y“ibé%ﬁ%‘ﬁ ?ﬁmw?%ese

non- hypan REXNRAECTSEGL 9sAdugs 18he. often referred to as "inport” or "donor”
resi dues, Wwhich are typically obtained froman "inport" or "donor" variable

défrai n. For'Seghngiag) FhiuerenFy atri "set ¢ antibed yplsrgnomtech e sethhd ¥hikhyd ¥ecording to

iy ST S TR e

embodiments, the Fv polypeptide further comprises a polypeptide linker between the Vi 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
30  Moore eds.) Springer-Verlag, New York, pp. 269-315 (1994).
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15 human anti body. See, for exanple, Jones et al., supra; R echmann et al.,
supra and Ver hoeyen et al. (1988) Science 239:1534-1536. Accordingly, such
"humani zew0 2anti2bdi es i ncl ude chineric anti bodi es (U SPCPAISeI/0MR44
4,816,567), wherein substantially | ess than an intact human vari abl e domain
has been substituted by the correspondi ng sequence froma non-hunman
species. In certain enbodi nents, humani zed anti bodi es are human anti bodi es
in which sogqe CDR 20 resjduyes and optjonally sone franmework yegion. residues
are substi _tﬂ‘?’é?fnb 1hadiegpeederp I“b?ﬁ%lﬁ%tﬁ’@gﬁémgm%*é Wi WQ&@HEC%L\&"%M%

(€. 9. WHIM frAGnEROSHhANR!a 1RALY-BRdh $3dable domain?vp'?&rﬁgétb@ﬁﬂé ﬁ%ht%ﬁinal so be

produced, for exanple, by using phage displa I brari es. Hoogenboom et al.
( 1991 )vadablddbmaisi (M) in2BF s884 polivbeptisle ehaial(Vu{Vi99 By wdinghdinkeBihat is t@@has61.

Cth hods. f i | onal .anti hodi. d i.bed. b
Col'e. &8 S P BiskE st O SRt g SHTE Ch e AR Hdpigs o Py SRR
Li §S, tRe cofplaméntBealonlinedf adbthet AP khelebyl FFEMNR two Jalﬁa%e%fbi%émg Hhaan

(6]

anti bodi es can be ‘made by introduci ng hurmman i nmuno ulin loci into

t r ans dainbadiesrirpradditignally desaribed)for exantiile in ERet 064339 BItd B 1il Hnhanddiidbogdrn
genes ha art i.aj | I etely Jpactivated. Upon i mmunol ogi ca
ARk R L MR e TR

chal | I's observed, which closely resenbl es

that seen iAn hsuI®B8" intibaly isrdePERhas bécnGledlifig a0€ Bepat A& irRINGEBRIVered
assenbly, and anti body repertoire. This approach is described, for exanple,
in WD ePPRENsRICTY 1Rl oyiespgnt. (G asnpapshis of ithgatural eavisngeEat My545  806;

5,869, : . 633, : . | Centifi
ouBPT aliRe chebipgs, hefnorts i it Spfidechd Br ncilforb gl S8 LI ESR PO ber o
et al enbb@BMdntdNah ot @BBIbBEGsABAificMsHrtb Sodatdr HRA)5MNRY wetshB6BaR DB 1S
Fishwald et al. (1996) Na Bi ot echnol : 845-851; b 1996
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| munQlifficledit BPoBiAin at least 15ABLIRQAY RE teb@haP8r @Afdhd iabynd R Y Eé‘q@eﬁb%', 2 '690Wn

sel ection and/ or nutagenesis nmethods as descri bed above. I'h sone

enbodiuwsent sspiadihg nup sequenatoredr @nta hodogseinbe gelrelatophiresis (dg. chDS P AGRE

tipes or, nore, ten tines. or .e, twen .dnmes or nore,. or thirty.times or

e CRAR EREnE T R R P POAeeLRRER SPPy s PHe or ish it HRcken,

humanitz el ies1aBd BREodly" GRS &R akt A} O WRE WItRE r8dHntReh cki$s, BinePaI1684kt one

An anti body can al so be a bispecific antlbodg. Bi specific antibodies are
¢b

nmonoc comapnens afitheayptibed yruriuralomvignmantzed] nohbe bredénds In prataithemkodimgaisng
202l LA RLRL b 352, Bl FLARERYLRET. 7 e present cose, the
oxi dase- t y e s@nZ yiesdin@ntst n dwtbody i £hmeniniafl dneipedy e Rursangit®ody sy
O)él()daSHeu-ntlz%lFi)zeed antibodies include human immununoglobulins (recipient antibody) in which residues
from a complementary determining region (CDR) of the recipient are replaced by residues from
a CDR of a non-human species (donor antibody) such as mouse, rat or rabbit having the desired
specificity, affinity and capacity. Thus, humanized forms of non-human (e.g., murine)
antibodies are chimeric immunoglobulins which contain minimal sequence derived from non-

25  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

30  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
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15 enzyne. An anti body as disclosed herein can al so be an

i nmunoconj ugate. Such i mrunoconj ugates conpri se an antibody (e.g., to a

| ysyl oxiwesetozpmeenzyne) conjugated to a second nol eceCE/USsuol4@@34 a
reporter An imunoconjugate can al so conprise an anti body conjugated to a
cytotoxic agent such as a chenot herapeutic agent, a toxin (e.g., an
enzymatically 20active toxin of bacterial, fungal, plant, or animal origin,
or fragnments thereof), or a radioactive isotogpe (i,e., a_ radioconjugate).
An antt 6_@893%1&9 1m§51eeglp[>@éﬂ e i %Fg%%tanteﬁlw of dirlurme woikgrRIgNpAF B8 ar
POl YP&RbidfaflimfinERbbARPeRReAuP Uchbfldl For A MRSRH Gieint Hrif dilipkukl nds Lo

that particular polypeptide or epitope w thout substantially binding to any
ot her hpolaypeptitt®dars cpo hipp apfudte mapinoglpdulih fragoess 28emboblv, Fabht Kgb',ditab’),

anti body _of the present disclosure specifically binds to its target with a

di 5506t BIFbAEEAMAHEE R3S EaeRO a8t T oner t han 100 nM  optional 1y | ower

thgn 10 nMTHeRubRABE ¥ndEdE®cak AR cdmPiVie AREdsONBbAIYN bOWEIMmMBASEISbBinNM
optionally lower than 0.1 nM optionally lower than 0.01 nM or optionally

| ower congiantgeDos (el typigalihdaf efravhumpamiroeioghbiulian bedh deryexagpky Jorrals! alor

or a2 8o Toseer Rk BReR su LSRN S e et P boay

of t hetipr.agestrudi. Bed0X89985b6Nds to one or nore processing sites (e.g.,
sites of proteolytic cleavage) in a |ysyl oxidase-type en%ms, t her eby
ef f ect i vel WMethedsdonpumppieiag sphduarn pRbgsliesevie impsvipiil the ar 66AY e 2 0 t he

capal yhhGal by a&%%%agpﬁé/@no}e%{iﬁ%cig AU 0 hef ABACh Vit F¥m] s Hf‘e thagy!
oxl dase-type enzyne. n certain enbodi nents, an anti body according to the
pr esembnchiuaahodhee tvnAdsndnanhinoacidlréXdiies wid dftem rgfeeatl €5 abiimpgonyoafdonoi’t vy,

for exanple, at least 10 tinmes, at least 100 tinmes, or, even at |east 1000
i mes TGHGEL e R A tinlgal@t PRIFIAGD P 0 HGAPRIST o o y&ypblg dppaie Ky ne

enzyn%§amﬁleghumé1@3tiohg%§-ﬂye p&@ﬂ‘&d e@{éﬁtiﬁ%ordliﬁg ©8h¢ Bletho@ WP R ALS co-aN
anti body according to the present discldsure is a non- 10conpetitive

i nhi bitakerof by hebstaitiag yedeot @DRiswir GPR fequenges yor thx telassgondipg segpeyare of & n
CE tain enbodli%l nt Cfan ant i bgldx acicgr di ng% %o %he r ezent di s(ﬂ(o ur e binds
odtst dEPRATRaE Yk dORBIIRIT IS o gLy 16 RESHMRYLY Bndinrd 2 Nemgev el n
enbodipent BIgsRbcigtel 23065330696 dAREorth gl Sudd BE BRIzl SElBoMeiRivads to the
SRCR4 domain of LOXL2. In certain enbodi ments, an anti-LOXL2 anti body that
bi nds chimariscangheRas doraPHesNG. Ap19.58rd Wherrin pantangisllnleapihae eppuadt hipgan
variable domain has been substituted by the corresponding sequence from a non-human species.
In certain embodiments, humanized antibodies are human antibodies in which some CDR
20  residues and optionally some framework region residues are substituted by residues from
analogous sites in rodent antibodies (e.g., murine monoclonal antibodies).
Human antibodies can also be produced, for example, by using phage display libraries.
Hoogenboom et al. (1991) J. Mol. Biol, 227:381; Marks et al. (1991) J. Mol. Biol. 222:581.
Other methods for preparing human monoclonal antibodies are described by Cole et al. (1985)
25  “Monoclonal Antibodies and Cancer Therapy,” Alan R. Liss, p. 77 and Boerner et al. (1991) J.
Immunol. 147:86-95.
Human antibodies can be made by introducing human immunoglobulin loci into
transgenic animals (e.g., mice) in which the endogenous immunoglobulin genes have been
partially or completely inactivated. Upon immunological challenge, human antibody production

30  is observed, which closely resembles that seen in humans in all respects, including gene

rearrangement, assembly, and antibody repertoire. This approach is described, for example, in
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15inhibitor is the AB0023 anti body, described in co-owned U S. Patent
Application Publications No. US 2009/ 0053224 and US 2009/ 0104201. In
certain ewbadivents, an anti-LOXL2 anti body that binds POTiUS2018RER44 domai n
of LOXL2 and functions as a non-conpetitive inhibitor is the AB0024

anti body (a human version of the AB0023 anti body), described in co-owned
U. S. Patent Application Publications No. US 2009/0053224 and US

S st I T SR e PR ) oo
upt ak%@éwiingfsamﬁﬁé FithicRoRf MaP& Jr %BY1092¥ W?MBZ%tg?%M@ﬁS?(B)%);Vi a

integrin beta 1 or other cellular receptors or proteins. Such an anti body
coul d,Lonhbergexahpl ¥4) Bunae 868:6366r&O¢ I Nladriaon (O ) NaproBe8:BE-8tE| Fishwald e

ot anet 19788 e il TRl SRR sl s BOSP I i 0 BRI es 1o
| ysy! Ruidasas bvae ey IRy ke, BiANhstets a0 owned U S, Patent Application

Publ i cati ons No. 2009/ 0053224 and US 2009/ 0104201, the disclosures of
whi ch are iAntibegics aarele #inite frafuwnd Bsiigknewe sqiention sad/opmuthgsagsisungigods as

anti bodi e o. |l ysyl oxi daset.ype, enz s, .their . ..manufact ure,. and .their use.
90 20575 Dst Gates et SRR RR P Brasktf HuuSRR G I SRl SuudPisc o
of | ysitl tidndsdaseoré YOt LBZ YiBsreARTdn$Ef®es or more, oMbdty GinkObr hBreGhan that of
inhibition) of a |lysyl oxidase-type enzyne can he effected by

. . S . .

down- tgtirding aptikodyr(@esrdly mrripg sahbits ghiCkep; Bemanissigfaman) Ephhehich e
Fﬁ@”SQﬁ&B&EQHﬁkMQG bkﬁg§hationali5level. One such nethod of nodul ation
i nvol ves the use-of "ahtisense ol i go- or pol ynucl eoti des capabl e of
sequence- spacaritibodp cardilsrgben bispecifiidiAitiorlan Bispegific emitadiiasguramoysasldnal, and
oxi dase-type enz L i ndi ng of an antisensge ol]gonucleoti (or
ant i s &My} e&}q%rﬂfﬁg@mza%a tﬁ%ﬂd&@d%t%%e Ql}l?lggge?ﬂﬁmw B EEH B ARTTERd 1 0
the enaypa! ¢ HeGRAMRAE L, thdGvdWibtEied Eﬁ)ﬁdin%t&g@&ﬁéihé@ & FNBREed ¥ o I N _
certain Cases, formation of an antisense -mMRNA hybrid can interfere with
cor r ecliffgphtilgiyhgxidhse-type hnzyasesor tb eo diffdsent epitopentoactsindlahysyli onddsetypeget

7 ., Suitable for translation, is reduced or elimnated. In other cases,
bi'Adi f1§“8F<-an anti sense ol i gonucl eoti de or ol i gonucl eotide anal ogue to a

target MRNACANbBEEYLHkCIORdhereiPYarSilsd bEadindhaResughieP8se® bi ndi ng,
thereby preventing translation of the nRNA. 15Antisense ol i gonucl eoti des

can compringeompgatas\eempaise puantthody des.s tobulysyl, oxedage-typereayyearona e to RNA,
anal ogues ,sugh id cl el Ci P Qf..m -t he

or cced g HeRF B0k EaP Ehin AR CEb A ol R R Rl o g
MRNA rohfgguke o HeitofoRR dgeirysath i Z elsbntdthgapuitic agéitdesxar @.4 emsensiahlially
intracellularly than ot her tépes of ol igonucl eoti des and ol i gonucl eoti de

anrfl odelys toxy &f baglariplefingain PPk OF adMs) oB%ipr esfEagmentbesph goualivatti e s

i nsi de el ladisiongoyest ors designed for this purpose. This approach may
be useﬁ%ﬂFg%géxéﬁ%?Q;gﬁﬁeﬁ attenpting to target a nRNA that encodes an

abundant arnkh dmibgdy thaetkppeifitdiybinds to"” or Addpdcifintal” € paticuer @ailyoapside anabe
taken i nto account when designing antisense oligonucl eotides, including:
(i) sGPHPRS Ukt PUPEHER Yﬂeytlflﬁglstﬂ"g Hhynds @ ﬁ@t P%{gﬁ‘gﬁr XRF@H@%Pr thitope

SOl ubigitioi sblstahdialt @RAihb kY 2R0GhESIol v Tblides 0By btBRESIdpE! & sdtic! eases;
(iv) aﬁilit@ €§ ﬁzﬁétrét% t%e cell Zgﬂ%énb?ane$&£ﬁd %%)pwhensused to treat
aR5 or garbod menitnan totdasliytof the present disclosure specifically binds to its target with a

dissociation constant (K4) 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,

30 37°Cor42°C.
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Algorithns for identifying oligonucleotide sequences with the highest
predicted binding affinity for their target nmRNA based on a thernodynam c
cycl e thavoaotouetos for the energy of structural alterarcons20m/obaeuh the
target nmRNA and the oligonucl eotide, are avail able. For exanple, Walton et
al. (1999) Biotechnol. Bioeng. 65:1-9 used such a nethod to design

anti sense 300l igonucl eotides directed to rabbitl3-globin (RBG and nouse

tumor necrqsis factor-cc (TNF cc) tr cripts. The sa research group has
also r eport’éélertt%%’?mgﬁ‘émgﬁgsr SLHodEP &etpyeseflt 415%1?%%‘?155 s {fgyne or more

2011/ %2&%9@5&4&%291%&%@ feagieataed) haopuatephidase oA ddyee_model

targe human’| act at e dehydr ogeriase A and B and rat gpi30) i'n cel
cultu re&eptn\(n%eljloelhhg ptdcessingofadhapsenzginie agsemocidyns tb tied eatidytidalg tastivegai nst
es . usin oligpnucleotides made by

th diff tt t
bot b SRESBSER GHodhatsHsEE Rt bR 1SS e G a8 Sl n addi t1 on. - several

appr oaches [f @¢rtHf smBbiinEnANh MG hbddadial td Gk PRGYnfisc3RaE Bihds to human
ol i gonucl eoti des using an invitro systemare avail able. See, e.g.

Mat vedyX kR with a grnggﬂalnmag o8} o eximpl oy el 8mas 16 100 times Agr even

antlse I nucleo el O t he pr nt |s | osur e ncludes a
polynuc 5%ﬂpgg%nws§ﬁm yﬁﬁé (ﬂ aﬁ% 5oﬁgw55$§t éggt]%ﬁmzﬂn? 6’ des, for

exawpmgn(uggxﬁennglgoaﬁuqlﬁL4betmeen 15 and 20, at least 17, at |east 18,
at least 19, at least 20, at |east 22, at |east 25, at |east 30, or even at
| east 40 nderesin gabodigisats, an pEIbpAYes@slinge be pﬁépgﬁrﬂml@afq i8@ '9Aal ogue i s

ahpe t ?@ it 1nf?1'bltP13/5)f" thdL 48 ly(lg: a@tlwt foq’rarﬂfﬂrl gQMQi )},? EH& ure on the

basis 0 se co enent ar i ivo glca condi ti ons,

wi t h @mbieNknaiec ani Iamgaaalylay&ythng)(d) d&q&esteypdlscﬂﬂ@&f@nd@o@sﬂe itEcac yticQKinZain
15Ant|§ense ol.i onucleotlde accordlng to the g{gpent di clos¥ge can be
expr eS$4 ¥} ORILCHIRT 817 Kc EIC%‘BH%F‘PB dimegts M 4itidrdy 2g9rging & the greseitssye.

Oot i on@dcl dureBiRIES SHOTROR4 B BTYAIIEREE. FRAMANLERbIEMERR alntieidoRY 2an
i nduci bl e pronoter, such that expression of antisense sequences can be

swi t chetibaly thatcbidsfro e SREBH Idommaint ofISUEL.2 Apd émnaon&ﬁslayloamonmnsee

ol.i,gon ot.i hem cal nt hesi nd a rectly to
o Or bR B BALTRABOR, e Rybte F e 5, P S Bt v R iGhoEE o

Ant i ses ¢S BRONIIS99Y4 zh}ﬁi'SU!; ©009/0134201 9@N&IrAld ab&fimBhd mryan@cmm%.nasudys ense

design algorithms and a wide variety of oligonucleotide delivery systens,

t her etiyatbrslsite Ay SR{dedeonaigofiLeRyly2 aid fupctignstape nantcom@e@te\sq lghlbaﬁﬁlslthﬁpl ement
antise t apl S| 0

Do OB ABERAE SRl R o ABUDS PRI B SRR BELONNBL MR
see, fAprheXtﬁjﬂll’Lﬁ)llCM(ﬁlhﬂ\&ﬂwom9m05&224 andAn$ e@IeE4Pechnol ogy: A Practi cal

Ap8l’ oach, O%Io%gl?y, szg Ia\r{teltl;osdlyta){:cgléhensgsto t}il-egpgrgsentsggcl:llosu?l:\lﬁ\otaonn?y tF)\)ll?llflds to a lysyl
oxidase-type enzyme but also reduces or inhibits uptake or internalization of the lysyl oxidase-
type enzyme, e.g., via integrin beta 1 or other cellular receptors or proteins. Such an antibody
could, for example, bind to extracellular matrix proteins, cellular receptors, and/or integrins.

Exemplary antibodies that recognize lysyl oxidase-type enzymes, and additional
25  disclosure relating to antibodies to lysyl oxidase-type enzymes, is provided in co-owned U.S.
Patent Application Publications No. US 2009/0053224 and US 2009/0104201, the disclosures of

which are incorporated by reference for the purposes of describing antibodies to lysyl oxidase-

type enzymes, their manufacture, and their use.
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Anot her nethod for inhibition of the activity of a |ysyl oxidase-type
enzyne is RNA interference (RNAI ), an approach which utilizes

doubl e- stwarrdad2gmeal | interfering RNA (si RNA) 30 nol eculPes/ush@/oades

honol ogous to a target nRNA and lead to its degradation. Carthew (2001)
Curr. Opin. Cell. Biol. 13:244-248. WD 2011/022706PCT/ US2010/ 046244

RNA interference is typically a two-step process. In the first step, which
is terned as t he |n|t|f\t|on step, input dsﬁwls di gested into 21-23

nucl eot i de fohmuclgegides foreduating expugssiqry p OXigaseibun §nZENet ne action of
Dicer, a nmeghgs,of the RNase Il famly of doubl e- strandspe0|f| c

ri bonucl eases, whi ch cl eaves doubl e-stranded RNA in an ATP-dependent

manner. | npModiBRNA (egn itlebitieh) ofer lyslyl caxidgse-tygerceryrhy corbeffecedthyalvsgene or a
virus. Successive .cl eayage events degrade .the RNA to. 1

(51 russeut e ples Hon ShiYE el Pt chGoaF Acsitper esrogbprdior rnitBugty ° cur
Opkn. 1&RNeDne Bt mdiBo28PmEddatiBEmRsed the (LD an NG bBgd Ut p3BAncibdes! N t he
second, effector step, siRNA duplexes bind to a nuclease conplex to form
the 1@aRble virgaeengespeashicbindingorif @MRNRM gapscriphenspringadend entdasmivpadi ng of
t he S|§NA duplex is required for activation of the RISC. The active R SC
(cont ai rﬁ'ng a single si RNA and an RNase) then targets the honol ogous

transcript Biydibgseapaitise@ dlizbeideiidens: afidedsy pligaiuckotlieaussueh® TRNA i nt o
fragments of approximately 12 nucl eotides, starting fromthe 3 termnus of

t he sit4RRRt mB{Nﬁ/@@]ﬁé\ale &n }gad to gﬁﬁpéquqm@g@@f the hy?@@bﬂ)ntlﬁa@llulqéy\l asGen.
10441 2 g
T e b A D e T

Cul | empﬁd@ng)n tNah casesmbnoimbe :.0b Atad Iinctiond] BrgantlRN R GAtatBe fmhmrrslatﬁbm ffhys.

Act a. 75;15-25. A xerrpl ar trate for. synthesis of RNAi nol ecul es
sui taﬁ? cpdpr %}ggmeaeah t@erpqaééeﬁ%n eay é&aa%%née oligonugleptide ‘HroélgB’P“‘ﬁ%lde

act i Vighy @ d A m® ﬂ@éﬁp& afk (ERZY E RirdParn A dsBfe PRRAQD kAL TRNA
sequer?ceoglg?/msat rlé%ammoi‘Nthe stgrt (%gdog&?gr }AA di nucl eot |ede élggguenctgys Each

AA,  plpventies dowlisione@athe(mRBA. 3' adjacent) 19 nucl eotides, is recorded as
otenti al ite. Target sites i

DBFerred ATIEES S By ERIS RS R h G Pa RO P eioF Sl DHe - CuTrScaB e a

MRNA, BNUBI[ RNAL hAd18& 1Rk is@dh dsPeblidd hRiei6 QTR ENER), oF B x thifts F H@fﬁedéﬂinfg llll‘ml ng
of the 25si RNA endonucl ease conpl ex. Tuschl (2001) supra. It will

appr eoligewylaohidergiermiataeresiaRiord pdix with e taraet nRNAansleatledbut disi lmhs’b@@ﬁedal SO

at_tna ool RLe-CRER ERATMAR) Pl ot neS BB BB AR el Ui ar

GAPDH ohighifuciivtide angpbgicel Thaskah bebesthtpuatebn ek@usling RNA oligonucleotides inside
(v, anbl on.comtechlib/tn/91/912. htnl ). Once a set of potential target
siPes dicsll gpingivaelars designerd fnadhip pb@aseabﬂuéapﬁrﬁ%chsré@u%‘&éé for exaverlporhsht i al

tar get,§.Ahfn R) e EHnRN R R BRIARY érf&lﬁmggrﬂ%{h? r&\?\\}a (?te{ne 9., human,

nmouse, ra usi ng a sequence al i gnnent uch as the BLAST
Addltlonal considerations can be taken into account when demgmng antisense

oligonucleotides, including: (i) sufficient specificity in binding to the target sequence; (ii)
solubility; (ii1) stability against intra- and extracellular nucleases; (iv) ability to penetrate the cell
25 membrane; and (v) when used to treat an organism, low toxicity.

Algorithms for identifying oligonucleotide sequences with the highest predicted binding
affinity for their target mRNA, based on a thermodynamic cycle that accounts for the energy of
structural alterations in both the target mRNA and the oligonucleotide, are available. For
example, Walton et al. (1999) Biotechnol. Bioeng. 65:1-9 used such a method to design antisense

30 oligonucleotides directed to rabbit 3-globin (RBG) and mouse tumor necrosis factor-o (TNF o)

transcripts. The same research group has also reported that the antisense activity of rationally

32



WO 2011/ 022706PCT/ US2010/ 046244 software avail able from NCBI at

www. ncbi . nl m ni h. gov/ BLAST/). Potential target sites that exhibit

si gni fi cawO 2bovmkgy t o ot her codi ng sequences are rej eeCeadS2@uakdziiyi ng
target sequences are selected as tenplates for si RNA synthesis. Selected
sequences can include those with low G C content as these have been shown
to be nore effective 5 in nediating gene silencing, conpared to those with
G C content higher than 55% Several target sites can be sel ected along the
| engt el5Fted RS efldﬁe%ém%ﬁhre@mf@éﬁ% TTRIRS Hatady oeiis GRYTBETIE e

sel ectad pSnfdNASap 130 NRARE KRuE Prb ¥l effelti HSIRIhHst GRRIC thhRNnc NEGAL LY ©

control si RNA c£n i'nclude a scetﬁuence wth the sane nucl eotide conposition
as a tagsinstghiebldjffdrent thrgetkiimgvscahntypéscantg dl@ooidestides ntade bgbénthine. Thus, for

exanpl e, cr anbl nucl eoti de 10.sequence of the si RNA may be used,
provi &EBSH%PE’(‘TB%Eaﬂ?&%oaﬁéoﬁ?tgipag"h‘i}le@ﬁﬂ%ri cant horl ogy to any other gene.
The si RNA nRLEgiHbESe®rall PPriAcRSEBE d&li SA OH Fedidiin D&TitIARS S dpb&ecf rom
expression vectors which can facilitate stabl e expression of the si RNA

t r ans @ligpnuscleptides wsing yuigodido syptam areriystlatde| Pee, TigeMatyeyn st ¢/ &F93eNgiveer ed
to ex .etsghnsrroal I1 h§7rpli|:} RNAs (shRNAs), which are 15processed in vivo into
Ssi RNA r’r%ffecgllegg ga aél 3 81‘ carrying out gene-specific silencing. See, for
exanpl e, BrAmmaRiskaepligbmaieotide QE:d)dide teihe praddft &b saSincidaedi son et al
(2002) Cenes Dev. 16:948-958; Paul et al. (2002) Nature Biotech.

20: 50p0bmgelesiideqr polyqueisgtile majeguegiat leagdfducisptides fonenangodrt eml0 snal |
hapr pi ] (TR g liyn } t

B o A e T e i LA s b RS

f or medt fenatrdlaof ¢veatat Regu@muelebtidds. iSsichy polydiucadtide drpofynihalegide satpgeadse,

such as. a pol ynuc] eot i de encodin | ysyl. oxi dase-type enzyne (e.g., a LOX
or LORPE thRpgal _ahlaﬁﬁldé@c(bﬁd&;@qqu%@&-%% of B PB YR 085% he first
Seque%ﬁlgle'ﬁlf@ltafritbsih VvAduRRe BRGiSIBELENGREiHLAL, With AR £ Sdduffpdedsyiegi on;

whil e the un-base- paired |inker hucleotides that Iie betweén the first and
secondxglagitipe esz g, mga IHAKopil®XIehp 25structure. The doubl e-stranded

[ t . of t h Tpri tricti d I
FQdogni 1 onLiPise OREQTRGAUHE: Bear e B e o i Bu? CHGET Ot Fated BOBhangs.
such agcikichRidasRk@naamirdifere@ X AREIE or FssudlUOPUSKAMNFNGSres\Wdh o tHBkiSe¥BY be
variation, stemlength typically ranges fromapproximately 15 to 49,

appr oxpgrenedsyis gontradled by ag pirugibilorpogiofer] Sich ghag BXprgsipeosh apbislsy s@ueness 31
can be switched on and off in a cell or tissue. Alternatively antisense oligonucleotides can be
chemically synthesized and administered directly to a cell or tissue, as part of, for example, a

20  pharmaceutical composition.

Antisense technology has led to the generation of highly accurate antisense design
algorithms and a wide variety of oligonucleotide delivery systems, thereby enabling those of
ordinary skill in the art to design and implement antisense approaches suitable for
downregulating expression of known sequences. For additional information relating to antisense

25 technology, see, for example, Lichtenstein ef al., “Antisense Technology: A Practical
Approach,” Oxford University Press, 1998.
Small RNA and RNAi

Another method for inhibition of the activity of a lysyl oxidase-type enzyme is RNA
interference (RNA1), an approach which utilizes double-stranded small interfering RNA (siRNA)
30  molecules that are homologous to a target mRNA and lead to its degradation. Carthew (2001)
Curr. Opin. Cell. Biol. 13:244-248.
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30 bp, or approximately 21 to 29 bp, and the size of the | oop can range
fromapproximtely 4 to 30 bp, for exanple, about 4 to 23 bp. WO

2011/ 022'\6RCTI/1282010/ 046244 For expression of shREawSawhiericel | s,
pl asm d vectors can be enpl oyed that contain a pronoter (e.g., the RNA

Pol ymerase 111 H1-RNA pronoter or the U6 RNA pronpter), a cloning site for
insertion of sequences encoding the shRNA and a transcription term nation

si gnal a stretch of 4-5 adeni ne-thym di ne base pairs). Polynerase
11 prom)t ot SNA A GUREFTENGS/ s hepieal e tvo-ssepeptorfed {1 RRSEH SR WhY 1% PFde B and

ter m nakihQsh Skg, ‘%r?put %E&@NNI@ ol egeEtE@Hﬁ& Q!«%%ukl%dfdeo@i s@xﬁ)ﬂ 1hé!rﬂeﬁn RREA

termnation signal for these pronoters is defined by the pol thymd| ne
t r act ,(si@MAS) gobhabiynby thepictips of lymen almc;mbﬁr@ﬁﬁecR]}iastedH faﬂmdysédomtdeﬂmwmkaled

uridine. .Cl eava at t 05|t gener.a

ooy boBisi RRRR R M BRRe deBieatRRALRR a0n i 4tk B8R slet. Bpguas
Addi t iRN&lcahBé H@lﬂr%ré‘doé geﬁﬁé&ﬁ%ﬂ\gaﬁlﬁﬁh&‘geh@oﬁﬁm lﬁf&cé‘s@ivls%le@(r@ge%@ﬁﬂ’sl bed
10in the references cited above. An exanpl e of a suitable shRNA

expr esisgigee ﬂ@(ﬁl‘dﬂ\ tp §91@$@IPERPMX(SHSlIQBéh@aﬁeWIth ﬂcnucleséld@ 81 everhgmges. whi ch
I t he def
B NN R e Y N

conse@gbl ve adeni ne- thym di ne pairs. Brumel kanp et al., supra. The
transcription product is cleaved at a site followi ng the 15second uridine

(of the five ﬂ@rﬁ@eﬁgﬁt@lh%eﬁ, RN A duplsressied rmycleage @cpraplﬁzg tyfarmgh’cri pt

h tid
oul; nEISRSHELES ALY, RIS Php AT Biehoentth P ThaBl S GORNAaRHEL RO | de
vect omrequieh fbﬂmtlvhtﬁmyofwhé RISen€haiciva RIS@r(smtmpmgmcsm@h ismgA and arr RNase)

sequence co ntary to a ortl n of . a nRNA tar encodi ng
a | ysypendgigg "E%gae P RIOBAS AL ﬂ@@pﬂi’?%& RAIRg Ingeragign a%fba@éaaﬂy clsares Becond

sequengeNAdaRRIY Infinfofid ?grorxﬁi{%@elzcl%@oﬁﬁ&%taﬂfn teign tHel PleSBALEIGR. The
resul ting transcrlpt fol ds back on itself fo fmgma stem | oop structure,

whi ch srlﬁ‘dlAatHaEVdanr dt . evfpeq;:aharemORNAG J/.. (2001) NatAllot . Zdil@-dbP:eShsiriRAR01)
eé ressi on H)4 fg%des sense and antisense si RNA under the regul ati on of
8 Eh evi B ters. Myagishi et al. (2002) Nature Biotech.

20: 497 500.RNAEarkl &M gengetbadaisbhiescritRa i Tugths @00NEC KR BiBcAdy €
thym dine (T5) term nation signal. 25si RNAs, shRNAs and/or vectors encodi ng

t hem @%b Rluflew (98) Nat dnwendls3597-299amddbgnib {20081 Risbem.Bigphys. Acta,
| i pof 91%’75;9@-25\,/“" or - nedi at ed net hods have al so been devel oped. For exanpl e,

An exemplary strategy for synthesis of RNAi molecules suitable for use with the present
20  disclosure, as inhibitors of the activity of a lysyl oxidase-type enzyme, is to scan the appropriate
mRNA sequence downstream of the start codon for AA dinucleotide sequences. Each AA, plus
the downstream (i.e., 3’ adjacent) 19 nucleotides, is recorded as a potential siRNA target site.
Target sites in coding regions are preferred, since proteins that bind in untranslated regions
(UTRs) of a mRNA, and/or translation initiation complexes, may interfere with binding of the
25  siRNA endonuclease complex. Tuschl (2001) supra. It will be appreciated though, that siRNAs
directed at untranslated regions can also be effective, as has been demonstrated in the case
wherein siRNA directed at the 5° UTR of the GAPDH gene mediated about 90% decrease in
cellular GAPDH mRNA and completely abolished protein level
(www.ambion.com/techlib/tn/91/912.html). Once a set of potential target sites is obtained, as
30  described above, the sequences of the potential targets are compared to an appropriate genomic

database (e.g., human, mouse, rat etc.) using a sequence alignment software, (such as the BLAST
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si RNA nol ecul es can be delivered into cells using retroviruses. Delivery of
Si RNA using retroviruses can provi de advantages in certain situations,

si nce retwowbriAl22el i very can be efficient, uniform andPCrusdiiawed2zys sel ect s
for stable "knock-down" cells. Devroe et al. (2002) 30 BMC Bi ot echnol .

2:15. WD 2011/ 022706PCT/ US2010/ 046244 Recent scientific publications

have validated the efficacy of such short double stranded RNA nol ecules in

inhibitjng tar et nRNA ression and thus have ¢ early enonstrated the
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obt ai ned uethﬁ RCotgteey N ReEdh sFIRpHg © caf {3? e %ﬁ%sexplteﬁ%?%by

ext en%&%rs%ﬁl@lﬁ Bsh Gendid LapR e%lfe&lér?&ath@ STRNA %h&n%@srcﬁl@g tirRnEBifko a
20Modul ation of transcription of a gene encoding a |ysyl oxidase-type
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t i Si f DNA- bi
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tional activation domains incl ude

repressi on donai n. transcr

VP16, 19PE8-WidPaHe! pia r&ﬁbﬁ%we BBraih. MESRBS08xewp! @r (2002 alvocr Nt iAswdl
repre%§1Q%.q%nﬁ5 cl ude KRAB, KOX and v-erbA In certain
enbodidfent’s blndlng dormai n portion of such a fusion protein is a
sequence- s el hatrpDNANBIs T RIGA shan@kingle hatindddsigyriud]eotideraniit farrg@euisiacodi ng

) ys%ltrar?cﬁldd}?‘aslfp-m loop structure. The double-stranded region is formed from a first sequence that
is hybridizable to a target sequence, such as a polynucleotide encoding a lysyl oxidase-type
enzyme (e.g., a LOX or LOXL2 mRNA) and a second sequence that is complementary to the
first sequence. The first and second sequences form a double stranded region; while the un-base-
paired linker nucleotides that lie between the first and second sequences form a hairpin loop

25  structure. The double-stranded region (stem) of the ShRNA can comprise a restriction
endonuclease recognition site.

A shRNA molecule can have optional nucleotide overhangs, such as 2-bp overhangs, for
example, 3' UU-overhangs. While there may be variation, stem length typically ranges from
approximately 15 to 49, approximately 15 to 35, approximately 19 to 35, approximately 21 to 31

30  bp, or approximately 21 to 29 bp, and the size of the loop can range from approximately 4 to 30

bp, for example, about 4 to 23 bp.
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type enzyne, or in a regulatory region of such a gene. The DNA-bi ndi ng
domain can either naturally bind to a sequence at or near the gene or

regul at oryoregimnijosor can be engineered to so 30 bind. Fom/uSzanphedd t he
DNA- bi ndi ng domai n can be obtained froma naturally-occurring protein that
regul ates expression of a gene encoding a |ysyl oxidase-type enzyne.
Alternatively, the WD 2011/022706PCT/ US2010/ 046244 DNA- bi ndi ng domai n can
be engi neered to bind to_a sequence of chojce in or near a ne encodi ng a
lysyl oxi dASES¥RIpEIA ARG Wihia celéyalaamyt Yoty b otmelay §atg@ﬁé%m fn this
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struct ures. ler. et al..(1985) E 4:1609-1614; Rhode 1993
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coordi nate y three cysteine 15resi dues and one histidine residue) and C4
zi nc fi ngerfn §xahgdeof nsuiablelshRNA @ipnessioarnvectsr palUitHRIMgDligpedging, liey,st ei ne

resi dyes). Non-canonical zinc finger n_also include those in which an
ami no e%ﬂa, Wmewﬁwﬁawﬁk&%@éq PRvBFaN-LF FH A ens dberetev b apst] GHEEDT ¢ hese

zi nc- ¢RALHRBhAINGERS e RrmRRRoR si@nal BRIAHLF A3 ohsHe|i¥ve2rien AR mAIRE US
2003/01088§b (June 12, 2003). Zinc finger bi'nding domai ns can be ‘engi neered

t o hawyeira Bnumhelliiampiengl.&pm. fihei ttapscrijBioo pngbrced cleaved atat dtedbllgwiog ther ri ng

bitR A BareRHE (GO rbarae b Dyl e G R Sr o st e v
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(2001) Ann. Rev. Biochem 70:313-340; Isalan et al. (2001) Nature
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encoding a lysyl oxidase-type enzyme), separated by a short spacer from a second sequence

20  comprising the reverse complement of the first sequence. The resulting transcript folds back on
itself to form a stem-loop structure, which mediates RNA interference (RNA1).

Another suitable siRNA expression vector encodes sense and antisense siRNA under the
regulation of separate pol III promoters. Miyagishi et al. (2002) Nature Biotech. 20:497-500.
The siRNA generated by this vector also includes a five thymidine (T5) termination signal.

25 siRNAs, shRNAs and/or vectors encoding them can be introduced into cells by a variety
of methods, e.g., lipofection. Vector-mediated methods have also been developed. For example,
siRNA molecules can be delivered into cells using retroviruses. Delivery of siRNA using
retroviruses can provide advantages in certain situations, since retroviral delivery can be

efficient, uniform and immediately selects for stable "knock-down" cells. Devroe er al. (2002)

30 BMC Biotechnol. 2:15.
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25i ncl ude, but are not limted to, rational design and various types of
enpirical selection nethods. Rat i onal design includes, for exanple,
usi ng datwibasam2emapri sing triplet (or quadrupl et) nucl ecTiu$eoismgizences and
i ndi vidual zinc finger am no acid sequences, in which each triplet or

qguadr upl et nucl eoti de sequence is associated with one or nore am no acid
sequences of zinc fingers which bind the particular triplet or quadrupl et
sequence. See, for example, U S. Patent 30Nos, 6, 140, 081; 6,453, 242;

6, 534, 261; l%e,cenfé?ls&tzf?fc Bl}b%weel%@g{w% Y@w@}e@sﬂﬁ ef-sfl,ce%?f%fsf;l Slwrb%efl,béeﬁfanéf%.
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2011/ 022706PCT/ US2010/ 046242 2007/ 0154989; 2007/ 0213269; and | nternati onal

Pat entthepputic poicotial Rdibli¢hcrablieomeNalsar eOnHB/ BBIRE haabekn\WHIi2600 B)r 0ril6Hi€i6n in

ybr 1 8C LU BEOH AR Hocry e (eSS B 4P el BAna U Pl s,
5. 389,581 51925452250, 081398300 8rds3 e 4BRingS AOPTEY.

6,242,568; 6,410, 248; 6,733,970; 6, 790,941; 7,029,847 and 7,297,491; as
vel | ddrcogdie 25608t 60A8 picelatkanmic pellh (Wddd ol NG02) 29074 aBCHI9AB 6alvid4)-
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6, 824,o%?cﬁse-ﬁfp%%ének%g;su_én@Zi%péée‘%ﬁen? oP P rft@hellx RfBafdteanbld@3rdR&i AN,
7,220, 719. ddi tional nethods for ‘nodul ati ng the expression of a
| ysyl teljamevangipe capzynien dnclysdexidisgétpednnynaghbribsirsgard thébese affsot he gene
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pH.

20 Modulation of transcription of a gene encoding a lysyl oxidase-type enzyme can also be
achieved, for example, by introducing into cell a fusion protein comprising a functional domain
and a DNA-binding domain, or a nucleic acid encoding such a fusion protein. A functional
domain can be, for example, a transcriptional activation domain or a transcriptional repression
domain. Exemplary transcriptional activation domains include VP16, VP64 and the p65 subunit

25  of NF-kB; exemplary transcriptional repression domains include KRAB, KOX and v-erbA.

In certain embodiments, the DNA-binding domain portion of such a fusion protein is a
sequence-specific DNA-binding domain that binds in or near a gene encoding a lysyl oxidase-
type enzyme, or in a regulatory region of such a gene. The DNA-binding domain can either
naturally bind to a sequence at or near the gene or regulatory region, or can be engineered to so

30  bind. For example, the DNA-binding domain can be obtained from a naturally-occurring protein

that regulates expression of a gene encoding a lysyl oxidase-type enzyme. Alternatively, the
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Ther apeutic conpositions conprising conmpounds identified as nodul ators of
the activity of a |lysyl oxidase-type enzyne (e.g., inhibitors or activators
of a | ysywoaxriidagmet ype enzyne) are 25al so provi ded. SuelTasaposiduons
typically conprise the nodul ator and a pharnaceutically acceptable carrier.
Suppl enentary active conpounds can al so be incorporated into the

conposi tions. For exanple, inhibitors of LOXL2 are useful in combination
with a sger0|d antibiotic ar anti-ne EU?StIC for treatnent of a pul nonary
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damage and reversing the progression of a pul nonary fibrotic disorder.
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adm ni St e in vivo, normal dosage anopunts can vary from about 10 ng/kg to
up t o agEiethes/thay %fﬁtemmfémstlldmys wéisgmedofprﬁm@f these zdrgycoordipatengaipiless. about 1
jiaglk / day to 20
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adm ni stration, severity of disease, etc. Dosage anpunts can al so be
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t or nDre per ose, for exanp out
n’g/ k 9/ad q2@()2) dNatr i 1@ b deyhranth ROt 1 35004 ; Pgléd(g/aid@@OI)oﬁ@ORa@/B{g/MmS@O 358040;
gl kq a(ljnse% atZ (28'(91) Nature Biotechnol. 19:656-660; Segal et al. (2001) Curr. Opin. Biotechnol.
12:632-637; Choo et al. (2000) Curr. Opin. Struct. Biol. 10:411-416. Engineering methods
25  include, but are not limited to, rational design and various types of empirical selection methods.
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

30 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;
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ng/ kg/ dose, or 1 ng/kg/dose to 10 ng/ kg/ dose, or about 15 ng/kg/dose. In
one exanple, the dose is about 15/ ng/kg adm nistered tw ce weekly. The
peri ods oVotnmavemwat can range from for exanple, 2 weelkST/B20w0okeqd4 4
weeks, 5 weeks, 6 weeks, or nore. When a nodul ator of the activity
of a lysyl oxidase-type enzynme is used in conbination 30with a steroid, an
antibiotic or an anti-neopl astic agent, one can al so refer to the

amoun A0 TSt G bS8 Rt Han Pt SFDiF Do ObPeHbAD 146240

agent gehasé esdino bipd/§foki on of pul monary fibrotic danmage, whether
adm ni stered in conbination, serially or sinultaneously. Mire than one

conbi nat i orExempton s@mtmtmﬂh@dscmnhidmgt phegcapmp]tay,aatehy:tleﬁ frepthybed svlactiaous

B s Povud SR oelri S it A RafiFRon b B oMLz e R ot e

Fok a gdetaished, 140466n @, 0, 391 T6ai2|12('568h%r4116%80@'7@>§|9790 Biolil ongnamd7
t echni ques for their adm nistration one may refer to the detailed teachings

her ei @ndm9&r49ﬂraa}§ vl dsUld Sk Batertiudpplsaeen B@bl@ytlmwps woyﬁow@@mngt on's
Phar S 7 5 t al., "Goodman and
AR i n@%ﬁ%&ﬁé \)ﬂggrg{@é?(?a%grfs%é T " Meaawt 1, 2005

Uni ver si t y BahaiideghebCofBindiag lsllibcilfﬂ:lt@hbf ade hﬁﬁ‘ér&m{cﬁﬁ? dc)malnRBzﬁﬂ @h @BscrfBB@
Sci ence and Practice of Pharnma }h/} pincott Wllians & WIKkins 2005 and

Uni verf8i ¢xpmpfe, rth SEantds. 6, ﬁ% 9 %S&EF phi %Ooéédédqhtlonaﬂz@ﬁme&tqf incinger
Prlan'eH%Féeer &Y (BiACLER hnkérps@h %a}é'chéa iU Ip8tRE N 2008.

The di‘stl osed era eutic conp SI tions I nc e phar rraceutl cally
accept6a@9e62ﬁaahér{j 3l Batere e‘rpphsattdnd?whoatlone‘ﬁm (20@3/0$19ﬂi3a§eaallso Mucde erralsol id

car i 2l orfieNefidad), S A BRI b sropa e bl RIHE e i Sa e ¥l at or

from qney 68.92a8m. 1041 efn%WV@bl%?)éltSbe body, to anot her organ, or region of the
body. Each carrier should ‘acceptable” in the sense of being conpatible

wi t h t he otHuethei degribsdinghe Bseaff ftlfhen pterod e prrsirgehgnaeredrjingrfinges DINA-t he

t. .S I t Leh
s e Sy e cepb i arenplr ey S RiPuSEn2ahlT eI 4629 Bose,
gl ucos3and 38 ¥IOFBD; ZQﬁtsazrwherswomqh761%3@9aran§t7@agh19nd potato starch;
cellulose and its derivatives, such as sodium car boxyrret hyl cel |l ul ose,

et hyl cel | didsktéonaharetes tﬂr@g@ué?é@géh%expp@meroéa1Y&th>§d@ﬁ¢ttﬁpe erelyme gel at i n;
talc; 1 Accﬁeota%gket% 61&12%%%16%? e(ft?rglp ftﬁyé\ene or%?glr S%'ul?aﬂ&s Ir%gl'ox tﬂ%?églﬁi‘olé) %:Xp%essis :_I]{Ch as

peanut Ol oi’l

and soygearne) Exergblylﬁ}orhStho&sJiblﬂ targeted mmdgemelsglswgcﬂumoppmtehe coripiidindls
gl ﬁcerl n, SOI’bI tol, mannitol and polget hyl ene gl ycol; esters, 25such as
1

2Hy| nyrleaseslogin adan enginsereddON Achinding dpmain; aseypigyiteelsfor sxampladnthgnesi um
hydf Ot flic Apfication publications 2005/0064474; 2007/0134796; and 2007/0218528.

Formulations, kits and routes of administration

Therapeutic compositions comprising compounds identified as modulators of the activity
of a lysyl oxidase-type enzyme (e.g., inhibitors or activators of a lysyl oxidase-type enzyme) are

25  also provided. Such compositions typically comprise the modulator and a pharmaceutically

acceptable carrier. Supplementary active compounds can also be incorporated into the
compositions. For example, inhibitors of LOXL?2 are useful in combination with a steroid,
antibiotic or anti-neoplastic for treatment of a pulmonary fibrotic disorder. Accordingly,
therapeutic compositions as disclosed herein can contain both a modulator of the activity of a

30  lysyl oxidase-type enzyme and a steroid, an antibiotic and/or an anti-neoplastic agent.
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al um num hydroxi de; al ginic acid; pyrogen-free water; isotonic saline;

Ri nger's solution; ethyl alcohol; phosphate buffer solutions; and other
non-t oxi cwoanpRebe substances enpl oyed i n phar naceut i ealr/ysoswioketi ons.
Wetting agents, enulsifiers and |ubricants, such as sodiumlauryl sulfate
and magnesi um stearate, as well as coloring agents, rel ease agents, coating
agents, 30sweetening, flavoring and perfum ng agents preservatives and
antioxidants can al so_be present in the conpositig

2011/ 022708PCFUBIE 0 4899 4t efaPe“UCAH}SFﬁ%%UVSs"‘B@GPt (ﬂf Fﬁﬁ%ctlar SEOHEL dFRE osure
rel at §§ af Qkhicor faQﬁerQié’u'ﬁX laBhe Pt WhE aéﬂmlﬂh‘%ﬁ raﬁﬁﬂs %P 1rpéon%1HBﬂ)‘ﬁ| WitiPhndtfiert he
activity of a lysyl o -type enzyne, XL2 1 nhibitor. Another
aspectthayfipauhe agene s@eateltitsalepsusubjace(ead. ,easmamrrlail sls:hfas ra h(umarnyur ragloodtuntahe

conmbi ned adm,ni stration af a nmodul ator of the acthyrey a ¥ﬂy
oxi damet‘?j‘ﬁ}éChe?fzﬂy%n%\tﬁnm °Nt 1 CHINGTSC AR TieBR-i€Lc- biF SHREY Ve 8 PRYSR Ust i ¢ agent .

| n50nQnRIBAM (B Aisca® bhditioR TP HeSRSeradtidn it 8iQ8as@br tNev@sd prékte¥sidh ofithky sy
oxi dase-type enzynme (e.g. an inhibitor of LOXL2) forrmulated In a

phar maéssate cathespenticatly e&p@tr\@rrhllsr: jurthented¢rn |tmtjlamm4>leré§f thgrremposndpufficient

ant | bltg Eésﬁlt t1n fufﬁﬂ(;rlpaﬂ ?B aIS gona QF afméltt(gngl%geu(g! agr]nenst ﬁel%ﬁilg g)rre\%tn deTn | \C/)g?yor

nore separate pharnaceu IC8. prep ornmu

et hodsetianitibg ofdrptieda @icdl Behditon, beasintRas) inaid o @ghi@end Gedlidg, brotic
damage. Exenplary fornulations include, but are not |imted to t hose

Sui t alPreyenen prapesiiositan of ghethranditions o, therapeutically plagstiveamaryt ofi 4 r avenous,
di
| 1" - b6kl & imhlviof ﬁg @gg&?\ﬁty nﬂa el?%@@?@?%@@ ﬂfg{m W iel %thq a?@@%ku I ng

formulati ons encapsu rug re e capsul es
(act i déscageortdssordesoaxparsavieadhs wi thei diseasdoratiampat arl @zecefahd aganiesi syffedng or

sl ow-rel eas é? i nge trgle formul ations; fornulations for topical use, such
as eyé“H?EB 1*%%@& SOrqHoj nt nent s and geIs and ot her fornul ati ons such as

i nhal ant's, 1agrESH S egmg@ﬁfi‘é(rﬁ -distRe 8 R8RAErO fisdetErot OR P %ecﬁjmﬂglﬂf@orotlc
drsclosure w Il vary according to the extent and severity of the need for

treat mlamtage al‘rcereacmngrtlueypmgreshen atapwinsmeryetbrooniesider. ofgcordieglyemer al heal t h
of .t he ,su ect ot her ¢ der at.i on he s%rhleg arti san.

RIS B R S R e T O SR i el'i ver od

| ocal |o)€1da§e e eRByrhé el APUORPDREAN BE anTdiSunt that RO @Atk @Fs8 Bl an
i nhi bitor o?mLCMfE cgﬁﬁbe adn?nrstered by i nhal ati on, and Egﬁulrgge

f or nulfdrotirdamaga. Ber edminkd. sthenélae bOXRErinkybie1 iy ap ﬂntrianslalanQ the adikpdy isd
el | vSiahiAlbnm, [9h AdGalELYElsofhs HIREORBINILLOT AOR: Byl BgeakbKs -

t her eby "reduci ng nposrtron

del i veif ynanHf ol pGlight 6 mved pereal, foeeaedyie\uesut If @8/keMayl 3 mbfkeplagh the use
of various nedically inplanted devices including, but not 25[imted to,

sfent optohliysbhet ]é}09+g/m/d&3aﬂw Wenglkpldey.edOme/kgitml tatlilong/kg/dpeetrilon or
R AT N R T A R
are egtaRiLehRE, ivelifffAideaRNelcCOBIEIRMBLAY cREAISH Be ad¥iinistdrcdlathAhdnbodi es
daily on a schedule of once, twice, or three times per week in an amount of from about 10 ng/kg
to up to 100 mg/kg of mammal body weight or more per dose, for example, about 1 pg/kg/dose
25  to 50 mg/kg/dose, optionally about 100 pg/kg/dose to 20 mg/kg/dose, 500 pg/kg/dose to 10
mg/kg/dose, or 1 mg/kg/dose to 10 mg/kg/dose, or about 15 mg/kg/dose. In one example, the
dose is about 15/mg/kg administered twice weekly. The periods of treatment can range from, for
example, 2 weeks, 3 weeks, 4 weeks, 5 weeks, 6 weeks, or more.
When a modulator of the activity of a lysyl oxidase-type enzyme is used in combination
30  with a steroid, an antibiotic or an anti-neoplastic agent, one can also refer to the therapeutically

effective dose of the combination, which is the combined amounts of the modulator and the other
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A nmonocl onal antibody directed against LOXL2 has been described in co-owned
United 30States Patent Application Publication No. US 2009/0053224 (Feb.

26, 2009)wothim2ambi body i s desi gnated AB0023. Anti bodi esTh@eimg4@4heavy
chain having the CDRs (CDR1, CDR2, and WD 2011/022706PCT/ US2010/ 046244
CDR3) of AB0023 and having a |ight chain having the CDRs (CDR1, CDR2, and
CDR3) of AB0023 are of interest. The sequence of the CDRs and intervening

framework regions of the variable region of its heavy chain is as follows
(the S8EidpAtSUYHD ISR BIMGTRY Icjagnagfiuhqthgi @sninigtered in
VEVIERYBl Bl YT ACHHE YL 0GB B Y B S RO L EKORREOR cap e
EW GVI NPGSGGTNYNEKFKGKATL TADKSSSTAYMQL SSL TSDDSAVYFCARNWWNFDYWEQG TTLTVSS
( SEQ ltiery@utiyalAddieciiomal heavy chain variable regi on amno aci d sequences
havi ng 75%K9LIHN§§ 80% or nnre,.QO@bq% g?ne, %SW or more.. or 9% or nore
homol ogy t o’ %688 PHIRIGF g ORIROSI PSR LEE 95T @%@ﬁﬂ?ﬁ&@ '8F AHHEERs and

I ner «@BivA%o tHoROBIKIIK i @EANS 1i9ht Ik MRtdnliselob@e] PBr Pllethil® lidigRbf chai n of
t he AB0023 antibody is (the sequences of CDRl1, CDR2, and CDR3 are
under Ishitahdg pharmacological compositions and techniques for their administration one may refer to

MRCLAEFL G LVLW PGAI GDI VMTQAAPSVYSVTPGESVYSI SCRSSKSLLHSNGNT YL YWE :
oL N T L D BB VNP EN P PRI S <
( SEQ IPRafkicentiAddtith@lal 7th e@NO8Sh Birihtyiakd @RFGob&BaDMBTIMAn’adind sequences

having)?S@bor more, 80%or nore, 90%or nore, 95%or nore, or 99%or nore
homo! &ggmeasolreal Basicrt Thgrapeatiss” Mcsumwddll, 2005, Unigigrsity olidie $6icaFsri8 of t he

ahgve ' td ) : I | : [ |

R L R T G O e S S R R L R S
20 (FaRilkias, 208081, UinereixgafrthaSyichcavenPhdatlcipitia edely, ‘RendesbgEteeRlindRO24.
Hunanigﬁﬂ ant i bodi es _havi.ng a q avy cgg'n having the CDRs (CDR1, CDR2, and
CDR3) Obf s yrachge: MWO&WFEWS& iti5 the CDRs (CDRl, CDR2, and
CDR3) of AB§Q2tkRfs8d MerdpBh&! &Hipositions further include pharmaceutically acceptable

materials, compositions or vehicle, such as a liquid or solid filler, diluent, excipient, solvent or

15  encapsulating material, i.e., carriers. These carriers are involved in transporting the subject
modulator from one organ, or region of the body, to another organ, or region of the body. Each
carrier should be "acceptable” in the sense of being compatible with the other ingredients of the
formulation and not injurious to the patient. Some examples of materials which can serve as
pharmaceutically-acceptable carriers include: sugars, such as lactose, glucose and sucrose;

20  starches, such as corn starch and potato starch; cellulose and its derivatives, such as sodium
carboxymethyl cellulose, ethyl cellulose and cellulose acetate; powdered tragacanth; malt;
gelatin; talc; excipients, such as cocoa butter and suppository waxes; oils, such as peanut oil,
cottonseed oil, safflower oil, sesame oil, olive oil, corn oil and soybean oil; glycols, such as
propylene glycol; polyols, such as glycerin, sorbitol, mannitol and polyethylene glycol; esters,

25  such as ethyl oleate and ethyl laurate; agar; buffering agents, such as magnesium hydroxide and
aluminum hydroxide; alginic acid; pyrogen-free water; isotonic saline; Ringer's solution; ethyl
alcohol; phosphate buffer solutions; and other non-toxic compatible substances employed in
pharmaceutical formulations. Wetting agents, emulsifiers and lubricants, such as sodium lauryl
sulfate and magnesium stearate, as well as coloring agents, release agents, coating agents,

30  sweetening, flavoring and perfuming agents, preservatives and antioxidants can also be present

in the compositions.

41



The sequence of the CDRs and intervening framework regions of the variable
region of its heavy chain is as follows (the sequences of CDR1, CDR2, and
CDR3 ar e wodertazemd) : 25 PCT/US2010/046244
QVQLVQSGAEVKKPGASVKVSCKASGYAFTYYLI EWRQAPGQGLEW GVI NPGSGGTNYNEKF

KGRATI TADKSTSTAYMEL SSLRSEDTAVYFCARNWWNFDYWGQGTTVTVSS ( SEQ | D NG 3)

Addi ti onal heavy chain variable region am no acid seqguences havi ng 75% or

nmore, 80% or nore, 90% nor e, % or nore, 9% ar nor ogy. to SEQ
ID NO 3 ar ¢'gthes aﬁff%w% apr%%d@@%ﬂl@m@énﬁclfﬂfgzearéyleaew %{%@ﬂce of

the CORS RSN FeNESRg fo?é’l?‘s B)Kdﬁs%gklﬁ@élzgﬁlet Ne. Y00 fnfek, OJ&thfhelt he
| ight chain of the ABOOZ4 anti body Is equenced of CDRl1, CDR2, and

CDR3 asgecuoitthe [piaserd)disclosure relates to kits for carrying out the combined administration of a

DI VNTOTEL Sl SVTPGLPASL SORSSIKSLLHSNONTYL WEL CKPGOSPOFLI YRYENL ASGYP 5
DRFS TRk ERE‘W W@@E?é@ﬁt%édmﬁl%%)anﬁddl ti onal

l'i ght neb@hdlicv@Ehiah %né 88 b&dnRAl, @q{ltae‘éhg)ré@s%ﬁﬁﬁi%ﬁohéﬁ/thé\Qct?\é%cﬁ"a 1?%’1 80% or
nore, 90% or nore, 95% or nore, or 99% or nore honol ogy to SEQ NO 4 are

al so Weﬂaﬁ@é@e epehdng {eanan nﬁnblitorm@k@ﬂalitfpmdyteé @qméh@é@ceutmll Qdliigig

addl t Ioo 1on 1 ucr(g?i allnzlrgéi atvlga{ It ?ﬁt %ermd antlblggc gra z{r{tla rlljf!oelars{a ‘?aé?eh?f fo ategi\gg k region
am no equenc an am no aci sequenc

conpl aﬁpﬂ@pﬁawtm ohelog hird kepgratefhPmaceudic & pﬂd&p&@dtibﬁ@d in co-owned United
States Patent Application Publication No. US 2009/0053224 (Feb. 26, 2009),

the di scl odedomulaancindideliveiy shgsendsican bepdansidicenidang e the steénand degieper ei n
fop t - LOXL2
9 %gflewd%%@ﬁ%% 29&8%@9%@5&%@@ lﬁaugeg'bﬁ a%%umg% be t%?%'sﬁtﬁ%le p

anti bodi es. nostic nar rotic disorders
The i parcasesd admihiC¥dtidnl egeﬁrﬁralpnlnmﬂarm maregxfeiﬁcbdsrmtmmrtbnsls ingra-atiuke| @sed

herein, and the ttendant dec i LOXL2 t hat acgconpani es
nor naISP‘%%JL‘EIUSH“So% HSHBHAP 9;“"’2‘?(@ Oé’@tu igng ‘Eﬂcla arﬁifff inaice Hesn tPQYORS POXL 2

i nhi DigdhQf Fleald §zﬁ)sgle§ edcAsedo @Y ik dtpotaRdl V%@ﬁlﬁ’ attompPb1R cbUf ddsinPyifdponary

ti ssue can be used as a di a nost&g mar ker for pulrmonary fibrotic disorders.
20Ac cotadi- rfgij¢a,%¢) argestdm éumlatmntmrmﬂatmmlfsr topichlursg, fuck sueyd dropndieaatsi ve of

Oqget omtm2n3%h ge Is Ozpndoofther formulations such as inhalants, aerosols and sprays. The dosage of
the compounds of the disclosure will vary according to the extent and severity of the need for
treatment, the activity of the administered composition, the general health of the subject, and
other considerations well known to the skilled artisan.

In additional embodiments, the compositions described herein are delivered locally, e.g.,
20  intrapulmonarily. Thus, a formulation comprising an inhibitor of LOXL2 can be administered
by inhalation, and nebulized formulations can be administered either orally or nasally. Localized
delivery allows for the delivery of the composition non-systemically, thereby reducing the body
burden of the composition as compared to systemic delivery. Such local delivery can be
achieved, for example, through the use of various medically implanted devices including, but not
25 limited to, stents and catheters, or can be achieved by inhalation, injection or surgery. Methods
for coating, implanting, embedding, and otherwise attaching desired agents to medical devices
such as stents and catheters are established in the art and contemplated herein.
Anti-LOXL2 Antibodies
A monoclonal antibody directed against LOXL2 has been described in co-owned United
30  States Patent Application Publication No. US 2009/0053224 (Feb. 26, 2009). This antibody is
designated AB0023. Antibodies having a heavy chain having the CDRs (CDR1, CDR2, and
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pul monary fibrotic disorder. Met hods for neasuring LOXL2 | evels are
known in the art and include assays for enzymatic activity, assays for
LOXL2 proweizniizmeoassays for LOXL2 nRNA. See, for exanplPeT/udniode2$t at es
pat ent application publications US 2006/ 0127402 (June 15, 2006),

2009/ 0053224 25(Feb. 26, 2009) and 2009/0104201 (April 23, 2009), and
Rodriguez et al. (2010) J. Biol. Chem 285:20964-20974, the disclosures of

whi ch are_incorporated by reference herein, in el ntireties, faor the
pur pod PR %&%&Q%i%(ﬂ%@aﬁ ighpghaihRavies e Gy E(?ﬁ%{?t(ﬁ?%{z’i B @%%ﬂ %hi bi tion
of LO%s5028 QLo Aerd PTRORYEL|E ITHKEHRE Ahd REVRIAS HafhbRBAL feSiofll SOMAeEr S
30Pul nonary fibrotic disorders can involve periods of relatiVe stability
punct vatigde giaceltits Iphag emin esulfollows (te segnéyicds oy CBRA/ 6PRAeatchCDR3 are
Accordigg%é good prognostic markers are required. WO

2011/ 0% #PT/ US2010/ 046244 The i nventors have determined that the

oV expessirar 10fs a@Xha Idhvadr d s catranaaieard s 9o rofs pulrmonarys iy retd e

di sorders is reversed by treatnment with LOXL2 inhibitors. As a result,

LOXL2 e IVE G GG I NRES G A A& Aseld YK L Fricghiosii 16 GRa eV HIY Xes s
t he ef jv/en eatments for pulnonary fibrotic disorders, with
decre&%ggkkﬁFLgéﬁgqﬁggéﬁ’ being indicative of 5anelioration of synptons and

| pr ovedifsgResly $hail vaaibie RdgorCainoReldudgudicey Rivthg Z5% obhbld, 80906t more,
anti-neoplastic treatnents, and/or treatnments u5|ng,LOXL2 i nhi bitors.

EXAMPRS orEnaiiep? e pr mpseiel O8fsereneredBmednaydp nEhbeel] pir dkisrrepyided-br osi s i n
(UBr ot o i A5 HMIBE s B EPAEY THERenETH AR ool A In e ABbIAL RO

Phar makolight Ekgin of frer ABQEE3: dhliBbdylikYthe sWddchnesssofdIDR Kl @BRergdrCIHROa’) Current

Prot ocol s Pharmacol . 40:5.46.1-5.46.17. This system was used to study the
ef f ect™®@deiingd OXL2 inhibitor, in the formof an anti-LOXL2 antibody, on the

cour s graitth FRUGARR 18fe d UG I RSIsSs v sharlpt Hatv efs o/ g 1l eesd s wasr igiduced

in male C57B/L6 m ce by oropharyngeal
PGQSPQFLIYRMSNLASGVPDRFSGSGSGTAFTLRISRVEAEDVGVYYCMQHLEYPYTFGGGTK

15 LEIK (SEQIDNO:2)

Additional light chain variable region amino acid sequences having 75% or more, 80% or more,
90% or more, 95% or more, or 99% or more homology to SEQ ID NO:2 are also provided.
Humanized versions of the above-mentioned anti-LOXL2 monoclonal antibody have

been described in co-owned United States Patent Application Publication No. US 2009/0053224

20  (Feb. 26, 2009). An exemplary humanized antibody is designated AB0024. Humanized
antibodies having a heavy chain having the CDRs (CDR1, CDR2, and CDR3) of AB0024 and
having a light chain having the CDRs (CDR1, CDR2, and CDR3) of AB0024 are of interest.
The sequence of the CDRs and intervening framework regions of the variable region of its heavy
chain is as follows (the sequences of CDR1, CDR2, and CDR3 are underlined):

25 QVQLVQOSGAEVKKPGASVKVSCKASGYAFTYYLIEWVRQAPGOQGLEWIGVINPGSGGTNYNEKE

KGRATITADKSTSTAYMELSSLRSEDTAVYFCARNWMNEDYWGQGTTVTVSS
(SEQ ID NO:3)
Additional heavy chain variable region amino acid sequences having 75% or more, 80% or more,

90% or more, 95% or more, or 99% or more homology to SEQ ID NO:3 are also provided.
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adm ni stration of bleonycin. For bleomycin adm nistration, animls were
anaest heti zed and suspended on their backs at an approxi mtely 60 angle
with a ruwwbentimeemer unni ng under the upper incisors. TheCrasgue/oweass hel d
with one armof a set of padded forceps, thereby opening the airway.

Bl eonycin solution was introduced into the back of the oral cavity by

pi pette, and 20 the tongue and nouth were held open until the liquid was no
| onger visible in the M ce were al so adnlnlster

ant i - LOXL2 TAREPHEasE Mbeé?éis Wt NErveBRRSFEN S B YRR S %Peéﬁélﬁﬁloé 2) or
after g8t ARAbLs fleUsd¥oo X amBbey R Hels @mﬁeedwoftélsm nepio, Jlaecﬁﬁ%?é ant i body

is disclosed herein in the sectl on entitled "Anti-LOXL2 Anti bodi es," and
has beedertiesdri bed i n co- owned US 2009/ 0053224 (Feb. 26, 2009), t he

of " de i T S R L R A PG o Bt Bl RPoses
pr sperdrres: sdoxampl e 12 sERmesevdvory ceigudys vy triics stwidyk 21 mal e C57BL/ 6
mce, at 7-8 weeks of age, were divided into three 30 groups: Goup 1

cont ai(AB@ 1B MAk4tal s and G oups 2 and 3 cont ai ned 8 ani mal s each. Group 1

o co SERES RN B b ulB e Mo R Ry s EhE o F BT RoPLontiey o5

recei Wee dr rhhnet D59 ob nexeeryoe 98%0s1 réry Homokayrto @@ﬂﬂl}m@ oae dayprpvided. t o
bl eomycin adm. nistratign, animals in Goup 2 also received |g%ect|ons of

ant' body diAdgéfiRnal BESFOXdaniihedy ?eée@?%dnqlmhé&@ﬂ@ﬁgn%#lualﬁmz H3iaty fent
d
Lubee %}Sleegfe {8, 2EMN Bk FRA AP AL oLlaRRNA D ar@hRhho RideGekhycds becel ve

ay 0.” Four days a day prior to Ieorrycm
adm nitlsd ¢<anplcm¢ntalriﬂiyﬂha|tamlmng3r¢glqms3a1welnwlqseti aotoeaiwngd binilesl S’tgt/ekﬁatamt i LOXL2

ook RO Mo\ 2B e 5847203 B A SR Echban i o
Tabl e jdoorporated bBlrEeRMEd th @Lﬂnfu@étf héMR B aBRiSRL 9f plRtBhPadanfiddR3e. Lot

2373K) was dissolved in 9% sal i ne and was admi ni stered oropharyngeal |y
under smms@yaaommng&h@xﬁfanhmdl@ concentration of 1 Unit per kilogram

body wei ght .ers Kl ee er was adm ni stered by
i ﬁg raperi t(}h%gfe‘slaﬁj ?glboisfi&(o' /prﬁlmgflggihg'&%\oftqz%oﬁ F1¥ PBS to give a
f i nal concemenadren 1@L0l<i2rleizéigm PERbere fbRRR)tiMas dadbséd Bdreiheshdide

intraperitoneal injection. Table 1: Prevention Study Design Goup n Day -4
attendant decrease 1n LOXL2 levels that accompanies normalization of pulmonary architecture

following treatment with LOXL?2 inhibitors, also disclosed herein, indicate that LOXL2 level in
pulmonary tissue can be used as a diagnostic marker for pulmonary fibrotic disorders.

20  Accordingly, an increase in LOXL2 levels in lung tissue is indicative of onset or progression of a
pulmonary fibrotic disorder.

Methods for measuring LOXL?2 levels are known in the art and include assays for
enzymatic activity, assays for LOXL2 protein and assays for LOXL2 mRNA. See, for example,
United States patent application publications US 2006/0127402 (June 15, 2006), 2009/0053224

25  (Feb. 26, 2009) and 2009/0104201 (April 23, 2009), and Rodriguez et al. (2010) J. Biol. Chem.
285:20964-20974, the disclosures of which are incorporated by reference herein, in their
entireties, for the purpose of describing assays for the detection, quantitation and inhibition of
LOXL2.

LOXL2 as a prognostic marker for pulmonary fibrotic disorders

30 Pulmonary fibrotic disorders can involve periods of relative stability punctuated by acute

phases resulting in morbidity and/or death. Accordingly, good prognostic markers are required.
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Day -1 Day 0 2x weekly Day 14 1 5 saline sacrifice 2 8 vehicle vehicle 1
U kg bl eo vehicle sacrifice 3
WO 2011/022706 PCT/US2010/046244

The inventors have determined that the overexpression of LOXL2 that is characteristic of
pulmonary fibrotic disorders is reversed by treatment with LOXL?2 inhibitors. As a result,
LOXL2 levels in lung tissue can be used as a prognostic marker to assess the effectiveness of
treatments for pulmonary fibrotic disorders, with decreases in LOXL2 levels being indicative of

5  amelioration of symptoms and improved prognosis. Treatments can include steroid, antibiotic,

or anti-neoplastic treatments, and/or treatments using LOXL?2 inhibitors.

EXAMPLES
Example 1: Model System

10 Bleomycin-induced pulmonary fibrosis in mice is a recognized, standard model system
for IPF and other pulmonary fibrotic disorders. See, for example, Harrison and Lazo (1987) J.
Pharmacol. Exp. Ther. 243:1185-1194; Walters and Kleeberger (2008) Current Protocols
Pharmacol. 40:5.46.1-5.46.17. This system was used to study the effects of a LOXL2 inhibitor,
in the form of an anti-LOXL2 antibody, on the course and outcome of lung fibrosis.

15 In brief, lung fibrosis was induced in male C57B/L6 mice by oropharyngeal
administration of bleomycin. For bleomycin administration, animals were anaesthetized and
suspended on their backs at an approximately 60° angle with a rubber band running under the
upper incisors. The tongue was held with one arm of a set of padded forceps, thereby opening
the airway. Bleomycin solution was introduced into the back of the oral cavity by pipette, and

20  the tongue and mouth were held open until the liquid was no longer visible in the mouth.

Mice were also administered an anti-LOXL2 antibody (AB0023) either before
(Prevention study: Example 2) or after (Treatment study: Example 3) bleomycin treatment. The
ABO0023 antibody is disclosed herein in the section entitled “Anti-LOXL2 Antibodies,” and has
been described in co-owned US 2009/0053224 (Feb. 26, 2009), the disclosure of which is

25  incorporated by reference herein for the purposes of describing anti-LOXL?2 antibodies, their

preparation and their properties.

Example 2: Prevention Study
In this study, 21 male C57BL/6 mice, at 7-8 weeks of age, were divided into three
30  groups: Group 1 contained 5 animals and Groups 2 and 3 contained 8 animals each. Group 1

was a control group in which animals were treated with saline on Day 0 and twice weekly
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0.9% saline and was administered oropharyngeally under anaesthesia to give a final

concentration of 1 Unit per kilogram body weight. See Walters & Kleeberger, supra. AB0023
was administered by intraperitoneal injection of a 3 mg/ml stock solution in PBS to give a final

concentration of 15 mg/kg. Vehicle (PBS) was administered by intraperitoneal injection.

Table 1: Prevention Study Design

Group Day -4 Day -1 Day 0 2x weekly Day 14

saline sacrifice

vehicle vehicle 1 U/kg bleo vehicle sacrifice

n
5
8
8 Ab0023 Ab0023 sacrifice

1 U/kg bleo Ab0023

15

20

25

On Day 14, the study was terminated and all animals were sacrificed for analysis. Blood
was collected by cardiac puncture and used for preparation of serum. The lungs were dissected
out and weighed. Lungs from half of the animals in each group were used for collection of
bronchioalveolar lavage fluid by perfusion with Hanks’ Balanced Salt Solution. Lavage fluid
was centrifuged and the supernatant removed and frozen. Cells in the pellet were resuspended in
2 ml of 1x Pharmalyse Buffer (BD Biosciences, San Jose, CA) to lyse erythrocytes. Lysis was
terminated by addition of PBS + 2% bovine serum albumin and the cells were centrifuged.
Leukocytes in the pellet were identified by Trypan Blue exclusion and counted using a
hemocytometer.

After lavage, these lungs were fixed in 10% neutral buffered formalin. Lungs from the
remaining animals were snap-frozen in liquid N, and stored at -80°C for histopathology and

protein determination.
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For IHC or IF on fornmalin-fixed tissue sections, antigen retrieval was
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(SDF-1 a/ CXCL12) were obtained from AbCam (Canbri dge, MA) and used at a
10concentration of 1-10 tg/nm. Fresh frozen tissue was fixed with 4%
par af or nmal dehyde .and | HC was perforned usi ng a primary anti-LOXL2
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( HRP) <6ani(HEat) o4 seasaagary anti body (MACH 2, Biocare Medical, Concord, CA)
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n

secondary ﬂvrﬂt};@dvﬂf e feyimadie-firgd tissneurpeliand. auitighn mri@iahmah@cb@wzie iime ( DAB)
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ant i - Gb4H tﬁhsi@ﬁﬁingégméw&ﬁ@&tbﬁgﬂr(T@F prag eadstaélir- D(E’h&) ﬂm@aﬁwrdmubﬁmﬂ for
one hour. After washi n]% a mxture of Alexa Fluor 488éélgreen oat
A RmpEEges

ant i - fasei 10 SF-AERCIE 2 orers aaped gpnydheam h¥sh4pedat 2 bodi es
(%thcgﬁ%ﬂ*rﬁﬂ‘/ﬂ (r)frp%@gig/ngarl sbad, CA) was added and i ncubation was 25

conducte one Slides were counterstained with DAPI, nounted, and
vi ewed in d&réshiouzes ciesveavasified AP prarfortiakiehlde ahd Hmcwas@hﬁxﬁnda wsirg 488

(gr een, jndicati col l agen). an. excitation wavel en t h_of m and an
em ss.a&?%véméﬁgﬁ%rmls%g %lmna}a%d %@S@%&%W@ﬁa %a]?*ilBﬁ“ ;&bexa Fl uor
546 (red i e d iRt @%33} QPft%Jd?t de@foVaVEL RYEH wafh IRPE 8 CkB%l:

em ssion wavel ength of 5 was used. WO 2011/ 022706PCT/ USZOlO/ 046244

For eddédiofl, @(bm:ordane’é tb b@kmdﬂzgegouﬂmwlaaw affialidsarfdroith Badkgeowndt Sriipargs

e tegsted fo a Signal area per field was quantitated using
K/ﬁ Wﬁ%aﬁer}s&&‘?lﬁ% é%l?cto rcgf)( Mol ecul ar Devi ces, Downi ngtown, PA). ELISA
Assay for pEVRREedRleUYBOIHE $aY 8s HAISWIO PRERRY zﬁfbousa wa€hlidddts g Pakfaga (Cel |
Si gnal i ng Technol ogy, Inc., Danvers, MA) containing 1 nmM PMSF, and the

honogeérebatedder 3951@111 i Afterrvashing e h@,@@ryﬂdrs peipKisiaprhidt )aqoaiulgswﬂ@chnﬁawm) .
antibody, (MACH 2, Biocare Medical, Concord, CA) was added and incubation was conducted

for 30 min. After washing off secondary antibody the slide was incubated with

20  diaminobenzidine (DAB) chromogen for 1 min, then counterstained with hematoxylin.

For IF on sections of formalin fixed tissue, a solution of primary antibody (rat anti-CD45

or goat anti-collagen I) was added to the slide and incubated for one hour. After washing, a
mixture of Alexa Fluor 488 (green) goat anti-rabbit and Alexa Fluor 546 (red) goat anti-rat
secondary antibodies (both from Invitrogen, Carlsbad, CA) was added and incubation was

25  conducted for one hour. Slides were counterstained with DAPI, mounted, and viewed in a
fluorescence microscope. For visualization of Alexa Fluor 488 (green, indicating collagen) an
excitation wavelength of 495 nm and an emission wavelength of 519 nm was used. For
visualization of Alexa Fluor 546 (red, indicating CD45) an excitation wavelength of 556 nm and

an emission wavelength of 573 nm was used.
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Results Aninmals treated with bl eonycin exhibited [imted weight gain or a
smal | degree of 10wei ght | oss throughout the study (e.g., group 2).
However, wDeonyeemetreated ani mal s that were al so treat @dTRIS2ML0OAB2RIL3
(e.g., Goup 3) showed steady weight gain (Figure 1). As expected, the
saline treated control aninmals (Goup 1) al so exhibited steady wei ght gain
t hroughout the study. Total |eukocyte nunbers in BAL fluid were higher in
bl eonmyci n-treated animals (G oup 152)_ conpared to_a saline control group
(Group 1). Feggash Yhcthsee treﬁtra%migfwﬁai-ﬁésgggrfr%ﬁkf@,renﬁw PETREET6H (Rias
obser wed, Qﬁ%\éﬁ.egiglﬂhlgeﬁgi SIRGERES i&a‘nﬁ&%edﬁsir@ PREXF By ﬁﬁggiﬂ% CpRYat ot al

| eukocyte nunbers in BA?_ flurd. Treatnment wth Ab0023 resulted in a

r educ t(Mwecofar Dewices \RevmuogtbensPAh t he BAL of bl eonycin-treated animals to

| evel s sin%ﬁ?é to tgfseg@gggrved in the saline controls (Figure 2). Simlar
results we _ econd study (p=0.032). 20Treatment of mice with
1 &nit/kg Muﬁgwweﬂviscﬁoﬁu)%eﬁi)ze&m‘ﬁmﬁii Bhtst (CelllWigtalifig H@@fﬁf&mg%% IS
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archi tectyre v eisﬂgﬁ%&@_g[\,ﬂgb d, as evidenced by al veol ar thickening and
I'on of “pneunocytes

proli Pers primarily Type Il pneunocytes). Anal ysis of
| ungs frompgekydy ani mals reveal ed that LOXL2 expression was induced in
25lung epithelial cells (Type | and Type |l pneunoyctes) and in

i nfiltrati yimplsitespiedsyith blsomyeinasifiiehiiaited Weighbadie oha smak dpgige of Fi gure 3,

upper i o Fi r ) osl.Li - i.n

(30 AR toR RiBlendt BB o Do DOfbE G DiEbmbci TR RS faPGLich

al so pisevehedtwitnABOO23(f g. 0Gronp 80 riywy aal- dteaela twedightigaim (Figugtit e As expppred, | ef t
anel ;.  Figure 5). Aninals sed to blegnycin, that were also treated with
Rboozéf}e %%ﬁ? HF%t)é C%l}@%?]fwﬂ@iﬁf@fryuw OURIPO PR f‘él' s§Fad3 oveng gaindiicsshoyy the "

a- SMApRsitive cells (Figure 3, lower panels, Figure 4, Figure 5). WO
2011/ 022706PCT/ US2010/ 046244 Lung danmage was assessed nor phol ogically
usi ng Ashcriatdl lekorytagumbendeh Brid sfluiSeecrdbigbenhtblemalin-tr¢2088)imals (Group

Pathol,. 41:467-470... Anal yses we conduct by.three,.different individuals,
P naycoBpaRdin e sshsordiret (Epfons i ot St HE neata | ne
contr an%a&pwlaasbs%mr&meeﬁq@gw c&cerdatiohd®f BNBMIEIR 2N hh@g}féf fotfl Q&ﬂ(%_cffté om

bl eomyci n-vehicle treated 5aninmals was 3, and thiS score was significantly

r educ ednpgrstin St LaBlnid. Viremapoonis APROZ Gs@ezdn aFedpgtien ef leulivayss nunfrgs in
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(Figure 2). Similar results were obtained in a second study (p=0.032).

20 Treatment of mice with 1 Unit/kg bleomycin (Group 2) evoked a robust fibrotic response,
as evidenced by increased levels of crosslinked collagen and proliferation of a-SMA-positive
cells (“activated fibroblasts” or “fibrocytes”). Lung architecture was also distorted, as evidenced
by alveolar thickening and proliferation of pneumocytes (primarily Type 1I pneumocytes).

Analysis of lungs from study animals revealed that LOXL2 expression was induced in

25  lung epithelial cells (Type I and Type Il pneumoyctes) and in infiltrating fibroblasts as a
consequence of bleomycin treatment (Figure 3, upper right panel; Figure 4). Cells positive for a-
smooth muscle actin (a-SMA), used to identify activated fibroblasts or myofibroblasts, were also
prevalent in lungs from bleomycin-treated mice (Figure 3, upper left panel; Figure 5). Animals
exposed to bleomycin, that were also treated with Ab0023, exhibited significantly lower levels of

30  both LOXL2 and a-SMA-positive cells (Figure 3, lower panels, Figure 4, Figure 5).
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An i ndependent quantitative assessnment of fibrosis was made using Sirius
Red staining to detect cross-linked fibrillar collagen. Lungs from

bl eonmyci rwonenteeroani mal s cont ai ned | arge anmounts of cr®@s3AISemkad280! | agen
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bl eomyci n igure 7, top antitatjon | ghal are vi ewed under
pol ari zed (L,ugﬁtdam?&f‘dwe%l%%epSﬁ%alprﬂh%oal@éludlﬁn&m%a@ fs%cafm%sinégmeﬁ See

Si gni A mafke er (P (Fosd) Q0BHn. R8T £1:467-094.t RM1y se-g%zel'g’ccgnd%@gd% k@dftaygiebeen
identified as disease drivers in both human flbrotlc  ung 15di sease and in
t he bliebwmgdoals- blmdaat&dstlﬁdybgroep siennﬂeiuonsﬁmogsajfremieammﬂduf tactsaime]co(le 1) is a

" ccaptrop R RS Pet < 1hY BT Arobs P G e Fonie AFacel | s

SDk- 1 a8%haA% Sab B, dn@Qhik @éd’f& wal rsfgﬂiffcﬁﬂt Iﬁ%dﬁ&é@fﬂ%dﬂ@nt&mﬂ AB0923 @RFolopaand
SDF-113. In the pat hol ogy of IPF, la is believed to nediate recruitnent

of t h&dgureRCREuss hiagatabittesureovastdsd igptgredityereatmens ywith ntiek @XLL2anebedi o
20f i br ocyt es, nggqe%lgﬁg%l%\tﬁatcol I a ené%eqqqlb;(lﬁ%u‘%n Jadd ol £ b Ot | %@@sta gEOSee

e.g., Xu, et 4l he

rol e @btclGrod3nkica fibAHar &2RgHNO bﬂ,lﬁlg(s ZMbleEbh&cmRﬁwdramrﬁﬂy corilthédZ Burde?9.
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(Fi gur(mdﬁ:,atltzco@f lueg fiprosia that mspht@is@mm mxm'sutwtpd)lédmwme&hguy te®p right)ent i al
fibrocytes and passibly ot her C yp Tre trre t with AB0023

si gni f9EaHEfgn Pgaa%ﬂéar pEerd 8% @Qi@éﬁg Fghtyindicaty fﬂeaéﬁlal%qeew&wsexposure

(Fi gUIseiSeicalIQRi nﬁﬁﬂ&h@( Qé)a(ﬂfo'lt %h&rv ghushgnal area indicated that the
reduction was s atlstlcall ificant (p < 0.0001, Figure 8, 30bottony.
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top right) in the lungs of animals treated with AB0023 (p < 0.0001, Figure

9, botfewdon Hsmalhpejariioatad bgtlfum,tlrrovveﬂoeém sellst SENOS shisyin ave Srramrppdygsd SVAD?) |
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Respir. Rev. 17:123-129.
Because of the role of these proteins in the pathology of IPF, the effects of anti-LOXL?2
ABO0023 on their expression in fibrotic lungs was assessed using immunohistochemistry.

25 SDF-1a levels were substantially increased compared to saline controls in the lungs of
animals treated with bleomycin (Figure 8, top left), with expression by type II pneumocytes,
potential fibrocytes and possibly other cell types. Treatment with AB0023 significantly reduced
SDF-1a expression resulting from bleomycin exposure (Figure 8, top right). Quantitation of
signal area indicated that the reduction was statistically significant (p < 0.0001, Figure 8,

30  bottom).
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with TGF13-1 in the pathogenesis of lung fibrosis. Analysis by

i mmunohi st ochem stry indicated that the pattern of ET-1 expression was very
simlar twothato2efo6 TGF13-1 in bl eonycin treated ani nal s PCFu$a01e/046244 t op

|l eft) and a significant decrease of ET-1 was al so observed upon AB0023
treatment (Figure 11, top right). Quantitation of signal area indicated
that the reduction was 15statistically significant (p=0. 005, Figure 11
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panel gi\;tlva@@n@rf itm BrEp-128nakag pmhwawweme deteamingd. ben@eélmt ihml)b«yeni traatedv ed

gener al d]f’ g nere Yi ormal i zed
Pcukodyit Eatiih AR B RERrot. GRS TR A ML e LR gy e

t hi ckhbsithoryl NS AD2GN @ﬁedrur&a@@d WHtE xheraeﬁumcelstmlabﬁmdyt eorﬁplzﬁ‘b@fosmld’eed uced
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ofigpt he foll P ssue
vvere reduce \Btééglgﬁf) [ @89%&1% {: l\réi?ﬁ&%%iﬁ%%@lﬁ ar"is*s gr&?ndo(rgﬂeﬂnrg\%@ F}a‘b? %{t:éso :
13-1 (WiBFIGFf)],in elndeitivedeherilof 1pn§MM321samdlabyisrsdxyafrmdmbhmeﬂthéramtrgnndleatechDF-

WO 2011/ 022706PCT, 010/ 046244 1al/ CXClL.12) esul s deponstrate the
ef f ecthaf dhrodtegy of ] ﬁfxmﬁilm @t ¥ery SHRKa &0 fhgf P§%§ﬁ OMYSH reeH es, i n

redUC'aHHna‘-l@(’f%%ﬁrEMl% léf%)Va%H%'s'IgQuﬁé/a'ﬁPH&*F&s%f EWFWEE%&/O J)Bs@f\ﬁéa' on BERBL € 3:
Treatment Stu his study, mce were adm nistered bl eomycin and

al | oweatngend &Aglhl@pl Ipwiprrghér Wdanbragen of sighdraariedicadd that theeedurapn snas
5! - L Geaty s AAnd (P2B03) gl 1GMRG! @NtT POy (AC-1). Study design
One of the sources of the collagen-producing cells in fibrotic lungs appears to be derived
from a CD45-positive hematopoietic stem cell. These precursor cells (“fibrocytes™) can be
detected in tissue sections by co-localization of reactivity for collagen and CD45. When sections
from lungs of the animals in Groups 2 and 3 were examined by immunofluorescence for type I
20  collagen and CD45, lungs from bleomycin-treated animals (Group 2) were found to possess
many fibrocytes (Figure 12, left panels). Fewer fibrocytes were found in lungs from the Group 3
animals that had received both bleomycin and the anti-LOXL2 antibody (Figure 12, right
panels).
Conclusions
25 Treatment with an anti-LOXL2 antibody improved general health (as evidenced by
increased body weight), normalized leukocyte count in BAL fluid, reduced fibrosis, reduced
alveolar thickening, improved lung architecture, reduced fibrocyte numbers, reduced the number
of CD45%/Collagen I" fibrocyte precursors, and improved Ashcroft score in mice with
bleomycin-induced pulmonary fibrosis. Moreover, levels of the following proteins (all of which
30  are markers of fibrotic tissue) were reduced by anti-LOXL?2 treatment: LOXL2, transforming
growth factor -1 (TGFp-1), endothelin-1, p-SMAD?2 and stromal-derived factor-1o (SDF-
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C57BL/ 6 mice, 7-8 weeks of age, were divided into three groups. Goup 1
(controls) 10 consisted of five animals, while G oups 2 and 3 consi sted of
8 ani nal sweaetw02greday 0, animals in Goups 2 and 3 wer @CEASCGIOM4d204
bl eomyci n as described in Exanple 2, except that the dose was 2.5 Units/kg.
Control animals in Goup 1 were adm nistered an equal volune of saline,
using the sane nethods. No further treatnent was adm nistered to the
animals in Goup.1, and they were sacrificed o 14. On day.7, aninals
in G d&ffbéclué@ei%ae resul ek‘&“é?atﬂéleieffﬁﬁt%?ﬂe%%tndﬁgﬁ% MBSkl s i n
G oup o3+i 1RSR1 Y §6tibkli ik 8dRind e @ iand kQkdn AR RO oABABRAaryAfFLAL St rat i on
of antibody was by I ntraperitoneal "(I'P) injection. Adm nistration of
antibodies to animals in Goups 2 and 3 was continued tw ce weekly
concentration and route of

gngn'r ﬁ?fst re;tﬁx(uﬁ‘?‘pqgﬂt @ﬁ%t%(ﬁgﬁg' |e?1 Groups 2 and 3 were sacrificed for
angl ysi s. Theni$tiday, rHies war: AdmifmIR blé&ydin al@ Bl Gwedt to%@v@i@??ﬁln?o’n_aﬂgf eat ment
Study Design Group n Day 0 Day 7 2x meekYy Day 14 Day 22 1 sal i ne
sacr i ffibeesis, then treated with either an anti-LOXL?2 antibody (AB0023) or a control antibody (AC-
1).
Study design
C57BL/6 mice, 7-8 weeks of age, were divided into three groups. Group 1 (controls)
10 consisted of five animals, while Groups 2 and 3 consisted of 8 animals each. On day 0, animals
in Groups 2 and 3 were exposed to bleomycin as described in Example 2, except that the dose
was 2.5 Units/kg. Control animals in Group 1 were administered an equal volume of saline,
using the same methods. No further treatment was administered to the animals in Group 1, and
they were sacrificed on Day 14. On day 7, animals in Group 2 received 15 mg/kg of AC-1
15  antibody (control) and animals in Group 3 received 15 mg/kg of the anti-LOXL2 antibody
AB0023. Administration of antibody was by intraperitoneal (IP) injection. Administration of
antibodies to animals in Groups 2 and 3 was continued twice weekly thereafter, using the same
antibodies, concentration and route of administration. On Day 22, animals in Groups 2 and 3
were sacrificed for analysis. The study design is summarized in Table 2.

20
Table 2: Treatment Study Design

Group | n Day 0 Day 7 2x weekly Day 14 Day 22
1 5 saline sacrifice -
2 8 2.5 U/kg 15 mg/kg 15 mg/kg - sacrifice
bleomycin AC-1 AC-1
3 8 | 2.5U/kg 15 mg/kg 15 mg/kg - sacrifice
bleomycin AB0023 AB0023
Analysis

All animals were weighed prior to bleomycin exposure and then twice weekly until

25  termination of the study.
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2 8 2.5 Ukg bleonycin 15 ng/ kg AC-1 15 ng/kg AC-1 sacrifice 3 8 2.5 U kg
bl eonycin 15 ngy/ kg AB0023 15 ng/ kg AB0023
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30
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At the time of harvest, blood was collected by terminal cardiac bleed and serum was
prepared. Lungs from some of the animals were dissected out and weighed. Lungs from the
remaining animals were snap frozen in liquid nitrogen and stored at -80°C for histopathology or
were fixed using 10% neutral buffered formalin.

The solutions used for immunohistochemical (IHC) analyses were obtained from Biocare
Medical (Concord, CA). All procedures were performed at room temperature. Sections were
generated and stained with Sirius red, anti-LOXL2 polyclonal antibody (Arresto Biosciences,
Palo Alto, CA), and anti-aSMA antibodies (1:250; Abcam, Cambridge, MA). Antigen retrieval
was performed on five um sections of formalin fixed tissue, endogenous peroxidase was blocked
with Peroxidazed-1 (Biocare Medical), and background was blocked with Background Sniper
(Biocare Medical). Sections were stained with primary antibodies for 30 minutes, incubated
with secondary antibody (MACH 2 HRP-conjugated anti-rabbit, Biocare Medical, Concord, CA)
for 30 minutes; incubated with DAB for 1 min and counterstained with hematoxylin. Four fields
from 5 randomly-chosen lungs were stained for each treatment. Area occupied by signal in the
lung sections was quantified using MetaMorph Imaging Software (Molecular Devices,
Downingtown, PA), which measures the area of DAB staining in the section.

Results

Body Weight: On day 22, AB0023-treated animals (post bleomycin exposure, group 3)
had gained an average of 1.34 grams since the start of antibody treatment on day 7, whereas AC-
1 treated animals (group 2) had gained an average of only 0.64 grams within the same time frame
(Figure 13). As expected, the saline-treated control animals (group 1) also showed steady weight
gain throughout the study.

Inasmuch as decreased body weight is a symptom of IPF and other pulmonary fibrotic
disorders, these results show that treatment with a LOXL?2 inhibitor reduces symptoms of
pulmonary fibrotic disorders such as IPF.

Lung weight: Seven bleomycin-treated animals, chosen from Groups 2 and 3, were
sacrificed within 24-48 hour of the administration of antibodies on Day 7. These animals were
denoted the “Harvest Rx” sample. The lungs from these animals had an average weight of 239.5
mg. By comparison, lungs from control animals (Group 1, saline-treated) sacrificed at Day 22
had an average weight of 186.4 mg. At the end of the treatment period (i.e., at Day 22), average

lung weight from bleomycin-treated animals that had received injections of the AC-1 control
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sacrifice Analysis Al'l animals were wei ghed prior to bl eonycin
exposure and then twi ce weekly until 25term nation of the study. WO

2011/ 022’ WO6RCTI/128D610/ 046244 At the time of harvegCI/Ush@od46ras

coll ected by term nal cardiac bl eed and serum was prepared. Lungs from sone
of the animals were dissected out and wei ghed. Lungs fromthe remaining
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animals that had received injections of AC-1 (group 2) exhibited evidence of severe disease with

20  multiple instances of patchy honeycomb lung (Figure 15, middle panel), and had an Ashcroft
score of 5.33. Lungs from bleomycin-treated animals that had received injections of AB0023
(group 3) had an average Ashcroft score of 3.13 (Figure 16). Thus, not only did treatment with
ABO0023 significantly inhibit the progression of fibrosis, compared to AC-1 treatment (p<0.027,
Figure 16), it also reversed the damage characteristic of the lungs isolated from animals near the

25  start of treatment. The histologic appearance of the lungs in AB0023-treated animals at day 22
(Figure 15, bottom panel) was similar to that of saline-treated animals, aside from a slight
increase in the number of type II pneumocytes; the Ashcroft scores reflects this finding.

Immunohistochemistry: Lungs from control and antibody-treated animals were tested for
alpha-smooth muscle actin (a-SMA) immunoreactivity (a characteristic of activated fibroblasts);

30  and for LOXL2 immunoreactivity. These analyses, carried out on lungs harvested on day 22,

showed statistically significant reductions in a-SMA levels (Figure 17), and in LOXL?2 levels
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30 had an average weight of 186.4 ng. At the end of the treatnent period
(i.e., at Day 22), average lung weight from bl eonmycin-treated ani mal s that
had receiwedoimj2ewbi ons of the AC-1 control WO PCT/US2010/046244

2011/ 022706PCT/ US2010/ 046244 anti body (group 2) had increased fromthe
Harvest Rx value of 239.5 ng to an average of 322. 7ng, whereas the average
wei ght of lungs from bl eonycin-treated aninals that had received injections

of the_AB0023 anti-LOXL L body (group 3) increased only slightly above
the HAF\BYER [Ednyapgsdron é\@%?ﬂ?@@{fd?ﬂ%@ (850uP B BTGP ng? ﬁqoahgg-fm. Thus,
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of 3. 1311% Figure.16). Thus, not only did treatnent with AB0023 significantly
i MR biP 3‘?8%8?%8@? sion of fibrosis, compared to AC-1 treatment (p<0.027,
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17), alegree of k@i lefoab Evels of fibrillar cross-linked collagen. The results of these analyses
showed an increase in levels of fibrillar cross-linked collagen in bleomycin-treated animals
shortly after initiation of antibody treatment (Harvest Rx sample), and a statistically significant
25  reduction in levels of cross-linked collagen (i.e., reversal of fibrosis) in sections of lung from
bleomycin-treated animals that had received injections of AB0023, compared to Bleomycin-
treated animals that had received injections of AC-1 (Figure 19).
Staining with Masson’s Trichrome (another collagen-specific reagent) confirmed the
reduction in collagen deposition in AB0023-treated fibrotic lungs, compared to AC-1-treated

30  fibrotic lungs, providing further support for the reversal of fibrotic damage following AB0023

treatment.
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WD 2011/ 022706PCT/ US2010/ 046244 (Figure 18), in lungs from AB0O023-treated
animals (group 3), relative to lungs fromAC- 1 treated animals (group 2).
Furt her nowe,20Hznemst Rx sanpl es from bl eomyci n-treat ed aoirnskeoshawed
extensive fibroblast activation (evidenced by an increase in a-SMA-positive
cells conpared to normal lung), that was reversed in the Day 22 sanples
from ABOO23-treated S5animals (Figure 17). The | HC anal yses al so
reveal ed that [LOXL2 expression was coincident with areas of fibroblastic
foci in Iu#%&gﬂéﬁﬂésted at the beginning of treatment (Harvest Rx sanple)
and in AC lefineatefh h LODGL) fnItile (0 Re altRLWEID ARAibSAREOS2S iR

bl eonyci n-treated ani mal s showed extensive coll agen deposition (evidenced
by an blavonyeasmdicedur@de? of egatdlshabhpg fibdosisoresdtednea sigdiftcap@tdactioont r ol s)

t hat s reversed in the_.Day 2 ampl es from ABO023-t reat ed. ani nal Fi gure
gy ol RE e uitabel B grbe R AROR e RS BiTag o B S BFEolat

Pr @Dty dight 34 bod§ wlight Nh hddGord, kR 1R8I RioA A abthatedEBfbRladtd R Dink Q6 ucliswah as,
for exanple, anti-LOXL2 anti bodies) not only reduce, but al so reverse, |lung
i nj ur yevehy GUdhXLE Hoadf. thatjaecompaniadiABYR 3dreatmant aiypaetedaeydrsedof Bhrotiad
15colkqge&mge(%si&jgﬂd rotcﬁon%PL%pelhﬁhinnrphology: Anal yses of H&E-stai ned
secti onsrunder HYgH naBnl?lcatlongs owed"t hat administration of AB0023 to
bl eonmyci n-treated animals reduced fibrosis in the alveolar walls and
reversed t he expansion of pneunocytes that had acconpani ed bl eonyci ni nduced
fibrosis. 20Col | agen | evels: Lungs fromcontrol and antibody-treated
animals were stained with Sirius Red, and the stained sections were

anal yzed under polarized |ight. Under these conditions, degree of staining
reflects levels of fibrillar cross-linked collagen. The results of these
anal yses showed an increase in levels of fibrillar cross-linked collagen in
bl eonycin-treated animals shortly after initiation of antibody treatnent
(Harvest Rx sanple), and a statistically significant 25 reduction in |evels
of cross-linked collagen (i.e., reversal of fibrosis) in sections of |ung
from bl eonycin-treated animals that had received injections of AB0023,
conpared to Bl eonycintreated animals that had received injections of AC1
(Figure 19). Staining with Masson's Trichronme (another coll agen-specific
reagent) confirmed the reduction in collagen deposition in AB0023-treated
fibrotic lungs, conpared to AC-1-treated 30 fibrotic |lungs, providing
further support for the reversal of fibrotic danage foll owi ng AB0023
treatment. WO 2011/ 022706PCT/ US2010/ 046244
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Conclusions Treatnent with a LOXL2 inhibitor (i.e., the anti-LOXL2

anti body AB0023) in a bl eonycin-induced nodel of established lung fibrosis
resul t ed wo 2atigi2grsf i cant reduction in fibrosis and i n PoE/usaniosc2es
activated fibroblasts, and normalization of lung architecture, |ung

S5wei ght, and body weight. In addition, the reduction of activated

fi broblasts and the reduction in levels of LOXL2 itself, that acconpanied
AB0023 treatnent, pronoted reversal of fibrotic synptons, recovery and
protection of lung epithelia. WO Z6k4/M32706PCT/ US2010/ 046244 CLAIMS What
i s clainmedwgatis claimed is: 1- A nmethod for the prevention of a pul nonary
fibrotic disorder in a subject, the 5method conpri si ng admnistering to the
subj ect an i nhibitor of the actl Vi ty of the lysyl oxidase- related-2

t LOXL2 d . of |
T by et 1'c difaor b method Epuib B Pt oy dbredi g gh R hDEr ot ar

PNSUMKRod %&ﬁrﬁlﬂgeﬁﬂﬁlhﬁﬁe@lhg télt th%tsﬁsj%& SYIARIbAEOH{ ARV (HDly 61 QR Afakk-C
pul nonary fibrosis (1PF). . The nethod of claim1l, "wherein the

i nhi birelatediZsprafeimii@®bdy to LOXL2. 4. The nethod of claim 3,
wherein the anti body conprises heavy chain sequences as 15set forth in SEQ
ID NO1 and |ight chain sequences as set forth in SEQ ID NO 2. 5.

The net hod 20f  clTaemmethodibradlginnl t\rb&reaﬂtﬂel;ﬁﬂimohz&yaibmtmn&owd iamdlédaatiftom
6. The nmet hod of claimb5, wher ei n the anti bod%/ ri ses heavy chain
sequetlesouB copisiag of BHeIRtifH PREENQIHR.NOHE eIy Hx ety RSB UARILY 28d set

fgpth A nethod for the treatnent of a pul nonary
(9000 T R vt

rotic the nmethod conprising adm nistering to the
subj ect an inhibitor of the act|V|ty of the |ysyl oxidaserelated-2 protein

LOXL2) .
( ) 3. The method of claim 1, wherein the inhibitor is an antibody to LOXL2.

4. The method of claim 3, wherein the antibody comprises heavy chain sequences as

15  set forth in SEQ ID NO:1 and light chain sequences as set forth in SEQ ID NO:2.
5. The method of claim 3, wherein the antibody is a humanized antibody.

6. The method of claim 5, wherein the antibody comprises heavy chain sequences as

20  set forth in SEQ ID NO:3 and light chain sequences as set forth in SEQ ID NO:4.

7. A method for the treatment of a pulmonary fibrotic disorder in a subject, the
method comprising administering to the subject an inhibitor of the activity of the lysyl oxidase-

related-2 protein (LOXL2).

25
8. The method of claim 7, wherein the pulmonary fibrotic disorder is selected from
the group consisting of interstitial pneumonia, acute respiratory distress syndrome (ARDS) and
idiopathic pulmonary fibrosis (IPF).
30 9. The method of claim 7, wherein the inhibitor is an antibody to LOXL2.
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25 8. The method of claim7, wherein the pulnonary fibrotic disorder
is selected fromthe group consisting of interstitial pneunobnia, acute
respirat owg 2digemss syndrone (ARDS) and i di opat hi c pul momarsgomwio2esi s
(1PF). 309. The nethod of claim7, wherein the inhibitor is an antibody to
LOXL2. WD 2011/ 022706PCT/ US2010/ 046244 10. The method of claim9
wherein the anti body conprises heavy chain sequences as set forth in SEQ ID
NO 1 and light chain sequences as set forth in SEQ ID NO 2. . 11. The
method of dPai mige MR IR AT HB P 3n8badneRmaRTS? & BeayNthBigdfIuagces as

12. The @RhRPIES IDENSE lnérﬂd]ié%l\gefl%%ﬁ}s\%u%ﬁ&s%%étqw i OBNTDSES:heavy chain

sequences as set forth in and 1 ght chain sequences as set
forth in SEQ I D NO 4. 13. A nmethod for reversing the synptons of a

pul nonary fibrotic diso r .in. a . 10subj ect. he t hod conpri sing
D o ot or g ¢ d e Bl i Sy Al ctibedy e Tetrien g G Bhe it ysyl
oxkdase-rel ated-2 protein (LOXL2). 14. The nmethod of claim13,

wherein the pulnonary fibrotic disorder is selected fromthe group

consi sti ng 18f i rdihemsdthed efi clgmellnviiceein BienEbedyseoinmises jeadly shaie sequepersr ome
(ARDS). a i di L. pul ry.fibrosis (1PE).. . Jhe net hod of

1 o met SRR bER COTRANG TRt S EReT g8 o i@ I NOATe TEHRE O,
met hod of claim 15, wherein the antibody conprises heavy chain sequences 20
as set forth in SEQID NO 1 and |ight chain sequences as set forth in SEQ
ID NO 2. 13 fymethed feipiergiging thectyanripms of faelmanary ot dispelgyinas a

h ni [ . A8 f. chal icn the
P DS SHE RAE comprising admindEring R UIRYBRO R infbALMitke 2B B s and
| i ght Ipdyhbridsequknce® paseis €OKdL1.h in SEQ | D NO 4. 19. The met hod of
claim 13, wherein the synptomis selected fromthe group consisting of
decreased body wei ght, increased lung weight, fibrosis, lung architecture,

i ncreased Aghcr afik SGRSEof dAIRT ERSAR R IHTDRARYn S P HbAIRMidRYE  Seel @R from
i ncreased nunber of CD45/col | agen+ 30cel I's.
the group consisting of interstitial pneumonia, acute respiratory distress syndrome (ARDS) and

15  idiopathic pulmonary fibrosis (IPF).
15. The method of claim 13, wherein the inhibitor is an antibody to LOXL2.

16. The method of claim 15, wherein the antibody comprises heavy chain sequences

20  as set forth in SEQ ID NO:1 and light chain sequences as set forth in SEQ ID NO:2.
17. The method of claim 15, wherein the antibody is a humanized antibody.

18. The method of claim 17, wherein the antibody comprises heavy chain sequences

25  asset forth in SEQ ID NO:3 and light chain sequences as set forth in SEQ ID NO:4.

19. The method of claim 13, wherein the symptom is selected from the group
consisting of decreased body weight, increased lung weight, fibrosis, lung architecture, increased
Ashcroft score, increased pulmonary collagen levels, and increased number of CD45%/collagen®

30 cells.
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WO 2011/ 022706PCT/ US2010/ 046244 20. The net hod of claim 13, wherein the
synptomis an increased | evel of one or nore nol ecules selected fromthe
group comspaiwg2mb LOXL2, a-snooth nuscle actin (a- SMAPCTIUSanSfH@6283 ng
grow h factor f3-1 (TGFI 3-1), stronal derived factor-l1la (SDF 1 a),
endothelin-1 (ET-1) and phosphoryl ated SMAD2. 5 21. The net hod of
claim 13, wherein the synptomis increased | eukocyte nunber in

br onchi oal veol ar

| avage, (BAL) fluid. . 22. A pharmaceutical conposition
for the preédentildH %@1994%%1%{3’%%6%816%@@@ wnrlrlﬁme_fltfw&fgﬁr&&r, or for
[ eVer $haig nidiEuRXTDI0R rifn de RHIFRARLINild ATIROKE2 4 SAHOR mdRlcchcRHRY SH1A)

wherein the conposition conprises an i1nhibitor of the activity of the |ysyl
oxi dasewsfelming@r@wihrfatter pr1((LCKIB2D), sirvenad dphrerdnfactert i CADFy o codpthelix-é

exci pi gnt.. 3. The.c sition of claim 22, wherein the pul nonary

fibroﬁﬁ@JQFE%PH@?EP§m§%f§¥@QE£15fron1the group consisting of interstitial

pneunoni a, acute respiratory distress syndrome (ARDS) and i diopathic

pul monary fibrosis (1PF). 24. The conposition of clam 22, wherein the

i nhi bitor 2. an Tastn frabaimOHd. whepedp e Phiptavhposseisd lakoeytainpmPar in

wherein the anti body ¢ i ses heavy chain sequences as set forth in SEQID
F fa Pivtad Q%g@ .

NG 1 gﬁjc Fﬁ‘?ogﬁaln S nces as set forth in SEQ ID NO 2. 26. The

conposition of claim?24, wherein the antibody is a humani zed anti body.
2527. The caonposition of claim 26, wherein the antibody conErises heavy
p

chai n sequéAces ‘aBhamacqusicelromposition foy P vaiPn ardreieamarha pelfiRsates as
58h I Rehdid Qsorlics é&o?%aﬁ}rsg@gmg:g%g@%%'atﬂu%o&fry bR fRrd PR Slg)edie

synptomis se
wherein the composition comprises an inhibitor of the activity of the lysyl oxidase-related-2

protein (LOXL2) and a pharmaceutically acceptable excipient.
23. The composition of claim 22, wherein the pulmonary fibrotic disorder is selected
15  from the group consisting of interstitial pneumonia, acute respiratory distress syndrome (ARDS)
and idiopathic pulmonary fibrosis (IPF).

24, The composition of clam 22, wherein the inhibitor is an antibody to LOXL2.

20 25. The composition of claim 24, wherein the antibody comprises heavy chain

sequences as set forth in SEQ ID NO:1 and light chain sequences as set forth in SEQ ID NO:2.
26. The composition of claim 24, wherein the antibody is a humanized antibody.

25 27. The composition of claim 26, wherein the antibody comprises heavy chain

sequences as set forth in SEQ ID NO:3 and light chain sequences as set forth in SEQ ID NO:4.

28. The composition of claim 22, wherein the symptom is selected from the group
consisting of decreased body weight, increased lung weight, fibrosis, lung architecture, increased
30  Ashcroft score, increased pulmonary collagen levels, and increased number of CD45%/collagen®

cells.
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consi sting of decreased body weight, increased |ung weight, fibrosis, |ung
architecture, increased 30 Ashcroft score, increased pul nonary col |l agen

| evel s, awo 20nenremsed nunber of CD45/col | agen+ cells. WOI/US2010/046244

2011/ 022706PCT/ US2010/ 046244 29. The conposition of claim22, wherein
the synptomis an increased | evel of one or nore nol ecul es sel ected from
the group consisting of LOXL2, a-snpoth nmuscle actin (a-SMA), transform ng
grow h factor f3-1 (TGHI 3-1), stronal derived factor-la (SDF 1 a),
endothelin-1 5 (ET-1) and phosphoryl ated SMAD2. 30. The conposition

of claim 23g V"hefrh%icemggﬁti@ﬁ( BPLUGM b5 WIRGLR RS EHT RcRUTHIBE Y] Bf one or
bronchi oal veol ar 1'avage (BAL) fluid. 1031. A rrethod for diagnosing a

pul momaery nfdldndsiselectied drodethe ignowgp ®ubijtetg of LGB LABL-hodothomprlesictig (o-CHJA),

obt ai ning. a sanpl e . q u ry tissue. fromithe subj ;. and .

ot or HeAagn iRy EodnaBhb TR r i dhiieb o 12k SBh 10§ 3utbng
ingrquQQ)bﬁ&ghogmogg%gﬁsmﬂkgjya sanpl e, conpared to a control sanple,

15i ndicates the exi stence of a pulnonary fibrotic disorder. 32. The net hod

of claim 31, wherein the pulnonary fibrotic disorder is selected fromthe

group consigting.of interstitial eunoni acute respiratqry distress
Syndrome. (Aos) T doribSiat ol Efig PRoHaTgh ot Eng SRR Ageh I 2 hog of

cl ai mp@mbevesrehdhidaieol @ VBlage BALOMIA. i n the sanpl e are determ ned by
contacting the sanple with an anti body to LOXL2, so as to allow the
formati on of a conpl ex between the anti body and the LOXL2 in the sanple,

ang neasurisjg the m%@ﬂg{)]rt @%%@gﬂ@ga%lﬂlgﬁ&ry ifﬁ)rgtfz:rcﬂ’ﬁgder iR %'su@ggt, AR L

claim 33, wherein't ri ses-heavy chain sequences as set forth
i n SEQohprib@xl and |ight chain sequences as set forth in SEQ 1D NG 2. 35.

The nethod of claim 33, wherejn the antihody _is a humani zed anti body. WO
2011/ 022706PCT/ L@ﬁi@m&mﬁ{%@fﬂ Wﬁ&%ﬁus#roe}%eﬁv‘%gft;wlfgrei n the

anti body conpri %@ﬁdé@é’r&‘fﬂin&ﬁ%l@ve‘i?%‘ﬁ@%@ iﬁ‘%hess%hpié?” h in SEQID NG 3 and

| i ght chain sequences as Set forth in SEQ I D NO 4.

wherein an increased level of LOXL2 in the sample, compared to a control sample,

15  indicates the existence of a pulmonary fibrotic disorder.

32, The method of claim 31, wherein the pulmonary fibrotic disorder is selected from
the group consisting of interstitial pneumonia, acute respiratory distress syndrome (ARDS) and
idiopathic pulmonary fibrosis (IPF).

20

33. The method of claim 31, wherein the levels of LOXL2 in the sample are
determined by contacting the sample with an antibody to LOXL2, so as to allow the formation of
a complex between the antibody and the LOXL?2 in the sample, and measuring the amount of
complex that is formed.

25
34. The method of claim 33, wherein the antibody comprises heavy chain sequences

as set forth in SEQ ID NO:1 and light chain sequences as set forth in SEQ ID NO:2.

35. The method of claim 33, wherein the antibody is a humanized antibody.
30
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37. A nmethod for nonitoring a subject's response to a therapy for treating a
S5pul nonary fibrotic disorder, the nethod conprising: (a) obtaining a sanple
of pul nomaoyotiveswe fromthe subject; and (b) determ ni RgTiuseoloOYE@Us oOf
LOXL2 in the sanple; wherein a decreased | evel of LOXL2 in the

sanpl e, conpared to a control sanple, indicates an anelioration of the

pul monary fibrotic disorder. 10 38. The nethod of claim 37, wherein the

pul nonary fibrotic disorder is_selected fra he group, consjsting of
interstitia pné'i]j‘ﬁﬁﬁ*ﬁﬂé‘_?c{ Hcdtig gt gwnaf;n%f&%@r@mﬁaﬁw VARBBYISHd

i di opat BiGoRlt H NOB 821 15h{ 4RI seqhomes 106 IHHPRS D 8hed:m 37, wherein
the levels of LOXLC2 in the sanple are determ ned by contacting the sanple
with an antibody to LOXL2, so as to allow the formation of a conpl ex

bet ween t he_anti bod d the LOXL2 in the sanple, .and asuring the anount
of compl ex Phat  SeigiemOSuET ikl hGuPoT ol AL OOREIER « he

anti borym&RPribaeie dieakY, tﬁ@ﬁiefhoﬂ%ki@'ﬂi@ﬁlgz as set forth in SEQID NO 1 and

| i ght "chain sequences as set forth in SEQ ID NO 2. 41.The nethod of claim
39, wherein the (ambtdoiayg assmalerfrpatinerady Hpue Biedy thezghipctThied met hod of cl ai m
41, wherein the I body. ¢ ri ses .chai n_sequences as set forth in
SEQ I D NO 3 and (ﬁf‘%eﬁ?mé%%% %@8&%%%&@5’(% i gle FEPI SEQ I D NO 4.

43. The metWieeéinh detahdw Ikcl BHEORIN ih e dafpad, 0BMpare® BP4 t&R ] agplB] st eri ng,

to the subject, an inhibitor of LOXL2. 30 44. The nethod of claim 43,
wher eilffieafes 3namaiorasion; of thgpmepgydiprotic disorder.
10
38. The method of claim 37, wherein the pulmonary fibrotic disorder is selected from

the group consisting of interstitial pneumonia, acute respiratory distress syndrome (ARDS) and

idiopathic pulmonary fibrosis (IPF).

15 39. The method of claim 37, wherein the levels of LOXL2 in the sample are
determined by contacting the sample with an antibody to LOXL2, so as to allow the formation of
a complex between the antibody and the LOXL?2 in the sample, and measuring the amount of

complex that is formed.

20 40. The method of claim 39, wherein the antibody comprises heavy chain sequences

as set forth in SEQ ID NO:1 and light chain sequences as set forth in SEQ ID NO:2.

41.  The method of claim 39, wherein the antibody is a humanized antibody.

25 42, The method of claim 41, wherein the antibody comprises heavy chain sequences

as set forth in SEQ ID NO:3 and light chain sequences as set forth in SEQ ID NO:4.

43. The method of claim 37, wherein the treatment comprises administering, to the
subject, an inhibitor of LOXL2.
30
44.  The method of claim 43, wherein the inhibitor is an antibody.
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WO 2011/ 022706PCT/ US2010/ 046244 45. The net hod of claim 44, wherein the

i nhi bitor conprises heavy chain sequences as set forth in SEQID NO 1 and

| i ght chawo 288¢uenees as set forth in SEQ ID NO 2. 546. Phg/usetthode2af cl ai m
44, wherein the inhibitor is a humani zed anti body. 47. The method of claim
46, wherein the inhibitor conprises heavy chain sequences as set forth in
SEQ ID NGO 3 and |ight chain sequences as set forth in SEQ ID NO 4. 1048. An
i nhibitor of the activity of the Iysyl oxidase-related-2 protein (LOXL2)
for use in the prevention of a pulnonary fibrotic disorder. 49.
The I nhi bi Wl Of el lLLElheldh® HRYAMTBAG dbnffrREORdaGy dhARLHRnte
sel ected fromthe group consisting of interstitial pneunnﬁla acute

r espi rasarfyrtdis$EQID N rdmdrimh( ARDSyequbzaed as shit Gpat mi SEQUDMNMAry fi brosis

(1PF). 50. The inhibitor of claim48, wherein the inhibitor is an
anti body to LOXL2. 51. The inhibitor of claim50, wherein the
angi body cagpri s@s @Ry oftdahius merne 82 iRMbAS: i§ 8thufahizBd hﬂihb%ﬁ@ ID NG 1 and
| i ght chain sequences as set forth in SEQ | D NO 2. The

i nhi bitor of cIa|n150 mhereln the antibody is a humani zed antlbody

53. The inhibit eln th ntlbod ri sgs._heavy chain
cequences 32 a5 Tgfrsfolh B B SR S NS S

fort h ak Bet$bth irDS]E@-IE-NO.3 and lfpht clﬁﬂn sdqlnbllineg @g slefOI’tlhﬁh SHQ IWING:40f the |ysyl
oxi dase-rel ated-2 protein (LOXL2) for use in the treatnent of a pul nonary
fibrotic disorder. WD 2011/022706PCT/ US2010/ 046244 55. The i nhi bitor of

cligl m 54, wgereiy 1%1%1@%%9%& i f&rtf?éng%}(lddx?&’arsg%lat‘e& 23%@%@?))%}5@%%&%

group con3|st|ng of interstrtral a, acute respirat tress
syndr@mﬁw@ﬁﬁmﬁhomnﬂadenmmnmmmnnuﬂmnmmty fibrosis (I PF). 556. The inhibitor
of claim 54, wherein the inhibitor is an antibody to LOXL2.

49. The inhibitor of claim 48, wherein the pulmonary fibrotic disorder is selected
from the group consisting of interstitial pneumonia, acute respiratory distress syndrome (ARDS)
15  and idiopathic pulmonary fibrosis (IPF).

50. The inhibitor of claim 48, wherein the inhibitor is an antibody to LOXL2.

51. The inhibitor of claim 50, wherein the antibody comprises heavy chain sequences

20  as set forth in SEQ ID NO:1 and light chain sequences as set forth in SEQ ID NO:2.
52, The inhibitor of claim 50, wherein the antibody is a humanized antibody.

53. The inhibitor of claim 52, wherein the antibody comprises heavy chain sequences

25  asset forth in SEQ ID NO:3 and light chain sequences as set forth in SEQ ID NO:4.

54. An inhibitor of the activity of the lysyl oxidase-related-2 protein (LOXL2) for use

in the treatment of a pulmonary fibrotic disorder.
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57. The inhibitor of claimb56, wherein the antibody conprises heavy chain
sequences as set forth in SEQID NO 1 and light chain sequences as set
forth in wAQiB2kOs2. 1058. The i nhibitor of claim56, wereraisaomwies2ant i body
is a humani zed anti body. 59. The inhibitor of claim58, wherein the antibody
conprises heavy chain sequences as set forth in SEQID NGO 3 and |ight chain
sequences as set forth in SEQ ID NG 4. 1560. An inhibitor of the activity of

the |ysyl i das ted-2 protein (LOXL2) for e in reversing the
synpt oms of>a pﬁ% Ig 5 (51260 ¢ WREGHEF P}ﬂﬁnoalagsuﬁ rofig disorder is Segecoril The

i nhi bt R orGhAd dﬁ’si@gn m%fe%tﬂlai Qﬁeuﬂwnﬁ‘ép'ﬂéﬁté{ résh%ﬁt@h’ GistHsg QNS mE SARBISECT ed
fromthe group conS| StT ng of Int titial pneunonid, acute respiratory
di st r esd idypaihiopelniodRDS)ib@0@rPH)di opat hi ¢ pul nonary fibrosis (1PF).

62. The inhibitor of claim®60, wherein the inhibitor is an antibody to

LOXL2. 63. The inhibitor of claim62, wherein the antibody

cogpri ses hgavy 1RahKbRQBIRNERS42RAsrefifthe ﬁrﬁﬁl&ﬁbrh@arﬁﬁ@bb@y NLOxand |ight

chai n sequences as set forth in SEQ I D NO 2. 64. The inhibitor of

claim 62, wherein the anti body is a humani zed anti body. 65 The

i nhi bi tor cl ai,m. r he, ant i nprises chai n yences
50 s set 23t ¢ h T SR BT EnfrRRll R R E et R BRI

SEQ | Qs Mpféth 1&@@011)11‘11@212&1@6@6? éﬂdﬁZ&h@éM@Bé’:é’et forth in SEE® ID N@:2i nhi bi t or of
claim 60, wherein the synptomis selected fromthe group consisting of
decreased body wei ght, incr eased | ung weight, fibrosis, lung ar chi tecture,

i ngreased Aghcr ofif. flﬁ.@%&g‘/oﬂ %%S%QCIQH@QQ%%&% ngr‘ﬁguﬂ%&i’ﬁltﬁ)l g?t or of

i ncreased nunber agen+ ce eln
cl aim 60, wherein the synptomis an increased |evel of one or nore

nol ecul es | ected fromt p consisting of LOXL2, a-snooth nuscle
actin (a- s%ﬁ Tﬁﬁﬁ%‘fl%lﬁ?ﬁogglagm% hesEY B ot %)Oﬂye?@prléeﬁ cav s FhaRaugRees v ed
fact or; 14 f(n%lpﬁl SEQaD N@Mtdh%lh‘: Hhaln gé%ﬂiéﬂ()es anke phas Rty IBINRG 4 SMAD2.

15 60. An inhibitor of the activity of the lysyl oxidase-related-2 protein (LOXL2) for use

in reversing the symptoms of a pulmonary fibrotic disorder in a subject.
61. The inhibitor of claim 60, wherein the pulmonary fibrotic disorder is selected
from the group consisting of interstitial pneumonia, acute respiratory distress syndrome (ARDS)
20  and idiopathic pulmonary fibrosis (IPF).

62.  The inhibitor of claim 60, wherein the inhibitor is an antibody to LOXL2.

63. The inhibitor of claim 62, wherein the antibody comprises heavy chain sequences

25  asset forth in SEQ ID NO:1 and light chain sequences as set forth in SEQ ID NO:2.
64.  The inhibitor of claim 62, wherein the antibody is a humanized antibody.

65. The inhibitor of claim 64, wherein the antibody comprises heavy chain sequences

30  as set forth in SEQ ID NO:3 and light chain sequences as set forth in SEQ ID NO:4.
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10 68.The inhibitor of claim®60, wherein the synptomis increased
| eukocyt e nunber in bronchioal veol ar | avage (BAL) fl uid.
WO 2011/022706 PCT/US2010/046244

66. The inhibitor of claim 60, wherein the symptom is selected from the group
consisting of decreased body weight, increased lung weight, fibrosis, lung architecture, increased

Ashcroft score, increased pulmonary collagen levels, and increased number of CD45%/collagen®

cells.
5
67. The inhibitor of claim 60, wherein the symptom is an increased level of one or
more molecules selected from the group consisting of LOXL2, a-smooth muscle actin (a-SMA),
transforming growth factor -1 (TGFp-1), stromal derived factor-1a (SDF-1a), endothelin-1
(ET-1) and phosphorylated SMAD2.
10

68. The inhibitor of claim 60, wherein the symptom is increased leukocyte number in

bronchioalveolar lavage (BAL) fluid.
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