CATALYTI C DOVAI NS FROM LYSYL OXI DASE AND LOXL2 CROSS REFERENCE TO RELATED
APPLI CATIONS This application clains benefit of United States provisional
appl i cat iwo 2bio/023@1/ 235, 776 filed on August 21, 2009, tRreTdissabosapre of
which is hereby incorporated by reference in its entirety for all purposes.
STATEMENT REGARDI NG FEDERAL SUPPORT Not applicable. 10 FIELD The present
application is in the fields of enzynol ogy and nol ecul ar bi ol ogy.
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The present application is in the fields of enzymology and molecular biology.

BACKGROUND

15 Connective tissue provides a framework in which the cells and organs of the body
reside. A primary component of connective tissue in vertebrates is the extracellular
matrix. The two main structural constituents of the extracellular matrix are
polysaccharides, which form a gel-like ground substance, and fibrous proteins embedded
in the ground substance. Two of the most common of these fibrous proteins are collagen

20  and elastin. Collagen fibers are formed by self-association of collagen fibrils, which are
themselves assembled by the cross-linking of triple-helical collagen molecules. This
cross-linking is catalyzed by lysyl oxidase (LOX) and related enzymes (“lysyl oxidase-
like” or “LOXL”), all of which contain a catalytic domain capable of deaminating the &-
amino groups of lysine and hydroxylysine residues, resulting in conversion of peptidyl

25  lysine to peptidyl-a-aminoadipic-d-semialdehyde (allysine). Allysine residues are able to
condense spontaneously with each other, resulting in crosslinking of collagen molecules.

The involvement of the extracellular matrix in various pathologies (including, for
example, fibrosis and metastasis) has become increasingly apparent. See, for example,
WO 01/83702 (Nov. 8, 2001); WO 2004/047720 (June 10, 2004); WO 2007/126457

30 (Aug. 11, 2007); US 2006/0127402 (June 15, 2006); US2007/0225242 (Sept. 27, 2007);

US 2009/0053224 (Feb. 26, 2009); US 2009/0104201 (Apr. 23, 2009); Csiszar (2001)



30(Aug. 11, 2007); US 2006/0127402 (June 15, 2006); US2007/0225242 ( Sept.
27, 2007); US 2009/0053224 (Feb. 26, 2009); US 2009/0104201 (Apr. 23,
2009); Cswezar1/022601) Prog. Nucleic Acid Res. and Ml ecPCBiusk0o10/@192 32;
Kirschmann et al. (2002) Cancer Research 62:4478-4483. Since |ysyl oxidase
and |ysyl oxidase-like enzynes play a key role in the formation of the
extracellular matrix, by crosslinking collagen, they represent inportant
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15  domain. Accordingly, the present disclosure provides:
1. A polypeptide comprising the amino acid sequence of the catalytic domain of
human lysyl oxidase (LOX). (SEQ ID NO:1)
2. A polynucleotide comprising a nucleotide sequence encoding the catalytic
domain of human lysyl oxidase (LOX). (SEQ ID NO:2)
20 3. A polypeptide comprising the amino acid sequence of the catalytic domain of
human lysyl oxidase-like 2 (LOXL2). (SEQ ID NO:3)
4. A polynucleotide comprising a nucleotide sequence encoding the catalytic
domain of human lysyl oxidase-like 2 (LOXL2). (SEQ ID NO:4)
5. A polypeptide comprising the amino acid sequence of the catalytic domain of
25  murine lysyl oxidase (LOX). (SEQ ID NO:5)
6. A polynucleotide comprising a nucleotide sequence encoding the catalytic
domain of murine lysyl oxidase (LOX). (SEQ ID NO:6)
7. A polypeptide comprising the amino acid sequence of the catalytic domain of
murine lysyl oxidase-like 2 (LOXL2). (SEQ ID NO:7)
30 8. A polynucleotide comprising a nucleotide sequence encoding the catalytic

domain of murine lysyl oxidase-like 2 (LOXL2). (SEQ ID NO:8)



7. A pol ypeptide conprising the am no acid sequence of the catal ytic domain
of nmurine lysyl oxidase-like 2 (LOXL2). (SEQ ID NO 7) 308. A pol ynucl eotide
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catalytic domain of human lysyl oxidase-like 2 (LOXL?2) as set forth herein (SEQ 1D
NO:4), that does not encode sequences of human LOXL2 outside of its catalytic domain.
5a. A polypeptide comprising the amino acid sequence of all or part of the

15  catalytic domain of murine lysyl oxidase (LOX) as set forth herein (SEQ ID NO:5), that

does not contain sequences of murine LOX outside of its catalytic domain.

6a. A polynucleotide comprising a nucleotide sequence encoding all or part of the
catalytic domain of murine lysyl oxidase (LOX) as set forth herein (SEQ ID NO:6), that
does not encode sequences of murine LOX outside of its catalytic domain.

20 7a. A polypeptide comprising the amino acid sequence of all or part of the
catalytic domain of murine lysyl oxidase-like 2 (LOXL2) as set forth herein (SEQ ID
NO:7), that does not contain sequences of murine LOXL?2 outside of its catalytic domain.

8a. A polynucleotide comprising a nucleotide sequence encoding all or part of the
catalytic domain of murine lysyl oxidase-like 2 (LOXL2) as set forth herein (SEQ ID
25 NO:8), that does not encode sequences of murine LOXL2 outside of its catalytic domain.
Also provided are expression vectors comprising the aforementioned nucleic
acids and/or polynucleotides. Such expression vectors optionally contain promoters (e.g.,
T7 promoter, T3 promoter, SP6 promoter, E. coli RNA polymerase promoter, CMV
promoter, SV40 promoter, PGK promoter, EF-1alpha promoter), transcription
30 termination signals (e.g., SV40 termination signal), splice sites (e.g., SV40 splice sites,

beta-globin splice site), ribosome binding sites, signal sequences (e.g., immunoglobulin



207a. A pol ypeptide conprising the am no acid sequence of all or part of
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present disclosure also. provides: A pol ypeptide conprising the
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t he cat atapalydc donainef bhmhwkBX, 2@xc cpitapetagpind eglisd pugifwadomtagi(e 6., SEQ
purlfécaﬁjggﬁhﬁg (e.g., SEQ 151D NG 10). 11. An expression vector
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or all of a pronoter, a drug selection marker and an origin of replication.
2. The expression vector of embodiment 11, further comprising any one of, any
combination of, or all of a promoter, a drug selection marker and an origin of replication.
13. A polypeptide comprising the amino acid sequence of all or part of the

20  catalytic domain of human LOXL2 that does not contain human LOXL2 amino acid
sequences outside of its catalytic domain, further comprising one or more of a signal
sequence, an epitope tag and a Hise purification tag; for example, a polypeptide
comprising a signal sequence, the catalytic domain of human LOXL2, a myc epitope tag
and a Hise purification tag (e.g., SEQ ID NO:11).

25 14. A polynucleotide encoding a polypeptide according to embodiment 13; for
example, a polynucleotide comprising sequences encoding a signal sequence, the
catalytic domain of human LOXL2, a myc epitope tag and a Hise purification tag (e.g.,
SEQ ID NO:12).

15. An expression vector comprising the polynucleotide of embodiment 14.
30 16. The expression vector of embodiment 15, further comprising any one of, any

combination of, or all of a promoter, a drug selection marker and an origin of replication.
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and a His6 purlflcatlon tag (e.g., SEQ 101D NO 14). 19. An expression
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cont ai n nmuri n2l.1A0xelzpentida sompiising the amino acid sequence of all or part of the

15  catalytic domain of murine LOXL?2 that does not contain murine LOXL?2 amino acid
sequences outside of its catalytic domain, further comprising one or more of a signal
sequence, an epitope tag and a Hise purification tag; for example, a polypeptide
comprising a signal sequence, the catalytic domain of murine LOXL2, a myc epitope tag
and a Hise purification tag (e.g., SEQ ID NO:15).

20 22. A polynucleotide encoding a polypeptide according to embodiment 21; for
example, a polynucleotide comprising sequences encoding a signal sequence, the
catalytic domain of murine LOXL2, a myc epitope tag and a Hise purification tag (e.g.,
SEQ ID NO:16).

23. An expression vector comprising the polynucleotide of embodiment 22.
25 24. The expression vector of embodiment 23, further comprising any one of, any

combination of, or all of a promoter, a drug selection marker and an origin of replication.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows expression of the catalytic domain of the human lysyl oxidase
30  (hLOX) protein by HEK293 cells transfected with the phLOXMCD expression vector.
Analysis of six stably transfected cell lines (numbered 23 through 28) by immunoblotting
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15 number of stably transfected cell lines (indicated by a number at the top of each lane),
with each lane containing material from approximately 1 x 10° cells. The right panel
shows an immunoblot of a polyacrylamide gel containing samples of undiluted growth
medium (15 pl Neat CM) from each of six cell lines (indicated by numbers). All blots
were probed with a primary mouse anti-Hiss antibody, then reacted with a secondary

20  HRP conjugated donkey-anti-mouse antibody. HRP activity was revealed using the
Chemi-Glow® reagent (Alpha Innotech, San Leandro, CA). The processed catalytic
domain has a predicted molecular weight of 31 kD.

The lane labeled “+” in the left panel contained a protein containing a Hise
sequence, to serve as a positive control for the anti-Hiss antibody.

25 Figure 3 shows expression of the catalytic domain of the murine lysyl oxidase
(mLOX) protein by HEK293 cells transfected with the pmLLOXMCD expression vector.
Analysis of five stably transfected cell lines (numbered 4, 9, 12, 18 and 19) by
immunoblotting is shown. The left panel shows an immunoblot of a polyacrylamide gel
containing samples (15 ul) of undiluted growth medium (neat CM) from each of six cell

30  lines. The right panel shows analysis of soluble and insoluble intracellular fractions from

five of those six lines, with each lane containing material from approximately 10° cells.
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starts with "one" at the nost N-term nal residue shown and is_ not
necessar #qcgrdapce with the ClustalW2 program provided by the European Bioinformatics

Institute (EMBL-EBI).

Figure 7 shows an alignment of the amino acid sequences of various polypeptides
20  in the present disclosure, including only those that derive from human. Numbering and

legends are the same as those used in Fig. 6.

DETAILED DESCRIPTION

Practice of the present disclosure employs, unless otherwise indicated, standard
25 methods and conventional techniques in the fields of cell biology, toxicology, molecular
biology, biochemistry, cell culture, immunology, oncology, recombinant DNA and
related fields as are within the skill of the art. Such techniques are described in the
literature and thereby available to those of skill in the art. See, for example, Alberts, B. et
al., “Molecular Biology of the Cell,” 5t edition, Garland Science, New York, NY, 2008;
30  Voet, D. et al. “Fundamentals of Biochemistry: Life at the Molecular Level,” 31 edition,
John Wiley & Sons, Hoboken, NJ, 2008; Sambrook, J. et al., “Molecular Cloning: A
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NH NH
20 I I
peptidyl lysine peptidyl allysine

This reaction most often occurs extracellularly, on lysine residues in collagen and
elastin. The aldehyde residues of allysine are reactive and can spontaneously condense
25  with other allysine and lysine residues, resulting in crosslinking of collagen molecules to
form collagen fibrils.
Lysyl oxidase enzymes have been purified from chicken, rat, mouse, bovines and
humans. All lysyl oxidase enzymes contain a common catalytic domain, approximately
205 amino acids in length, located in the carboxy-terminal portion of the protein and
30  containing the active site of the enzyme. The active site contains a copper-binding site
which includes a conserved amino acid sequence containing four histidine residues which
coordinate a Cu(Il) atom. The active site also contains a lysyltyrosyl quinone (LTQ)

cofactor, formed by intramolecular covalent linkage between a lysine and a tyrosine
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Despite the presence of these conserved regions, the different lysyl oxidase-type

enzymes can be distinguished from one another, both within and outside their catalytic
10 domains, by virtue of regions of divergent nucleotide and amino acid sequence.

The first member of this family of enzymes to be isolated and characterized was
lysyl oxidase (EC 1.4.3.13); also known as protein-lysine 6-oxidase, protein-L-
lysine:oxygen 6-oxidoreductase (deaminating), or LOX. See, e.g., Harris et al., Biochim.
Biophys. Acta (1974) 341:332-344; Rayton et al. (1979) J. Biol. Chem. 254:621-626;

15 Stassen (1976) Biophys. Acta 438:49-60.

Additional lysyl oxidase-type enzymes were subsequently discovered. These
proteins have been dubbed “LOX-like,” or “LOXL.” They all contain the common
catalytic domain described above and have similar enzymatic activity. Currently, five
different lysyl oxidase enzymes are known to exist in both humans and mice: LOX and

20  the four LOX related, or LOX-like proteins LOXLI] (also denoted “lysyl oxidase-like,”
“LOXL” or “LOL”), LOXL2 (also denoted “LLOR-1"), LOXL3, and LOXL4. Each of the
genes encoding the five different lysyl oxidase-type enzymes resides on a different
chromosome. See, for example, Molnar et al. (2003) Biochim Biophys Acta. 1647:220-
24; Csiszar (2001) Prog. Nucl. Acid Res. 70:1-32; WO 01/83702 published on Nov. 8,

25 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 similarity to LOXL4 but with a different
expression pattern, has been isolated from a murine EC cell line. Ito et al. (2001) J. Biol.
Chem. 276:24023-24029. Two lysyl oxidase enzymes, DmLOXL-1 and DmLOXL-2,
have been isolated from Drosophila.

30 Although all lysyl oxidase-type enzymes share a common catalytic domain, they

also differ from one another, particularly within their amino-terminal regions. The four



residue (corresponding to Iys314 and tyr349 in rat |ysyl oxidase, and to
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kidney, muscle, heart, lung, and pancreas and, similar to LOX, is expressed at much

20  lower levels in the brain and liver. Kim et al. (1995) J. Biol. Chem. 270:7176-7182. High
levels of LOXL2 mRNA are expressed in the uterus, placenta, and other organs, but as
with LOX and LOXL, low levels are 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

25  liver, whereas high levels of LOXL4 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; and Asuncion et al. (2001) Matrix
Biol. 20:487-491.

The expression and/or involvement of the different lysyl oxidase enzymes in

30 diseases may also vary. See, for example, Kagan (1994) Pathol. Res. Pract. 190:910-919;

Murawaki et al. (1991) Hepatology 14:1167-1173; Siegel et al. (1978) Proc. Natl. Acad.

10



LOXL proteins have am no-term nal extensions, conpared to LOX. Thus, while
human preproLOX (e.g., the primary translation product prior to signa
sequence wheauviageg7see bel ow) contains 417 ami no aci d r @sraises/okddxt 1
contains 574, LOXL2 contains 638, LOXL3 contains 753 and LOXL4 contains
756. The convention of nunbering full length 5 ysyl oxidase-type enzynes in
the art starts from"one" at the nmpst N-terminal am no acid residue which

begi ns w,t.h the_s] equence. Wthin their naI regi ons,
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am no-term nal proline-rich domain appears to be unique to LOXL1.
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MRNA i s &efﬁﬂfﬁn)é RXREE RS & clddvBR phRfifal ﬁhen%glp@emones&q PLOSIE ). ppder atel y
expressed in Yacenta and not expressed in the 25 liver, ereas high

level s ofhtrmA78: HARE 14393;0Bsasod dlr{ 200D NaW@ﬁcl uqaaw BIS-H12. (2001) Matrix
Bi ol ;5 20: 153- Qiﬁh(’)uegtl}ﬁﬁ? m%?%@ﬂ’y chrlﬁ%nt(‘:g 91 tzfl%q ox1das )_3@65 en328y]rhe§87
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(2001) MakixidaBb®bf s f&ﬁé&hﬂ&bmdﬂ{mn%nﬁ@&mralaaaldb@trsldb Y eHewRITEfhEredh t he
different |ysyl oxidase enzynmes in 30di seases may al so varé See, for

exanpl e, eWeRysh that box) owtsmswe @égmewla@partli%tegn@ngmer ML EoRaklulast aI

Sci . UsA e Staa s Shutl it rRb & Smvvioh 3 o e TS e

Comm  19&ne&Xpe9don.dia: il (ﬂl99t7) Birac. NaB9)ad) SciCENA 9Bi1a8 hBiR8222 GidipdAa8. Lysyl

ox dﬁ)se- gtyae.e(2000) J. Biol. Chem. 275:36341-36349. In addition, LOX has been reported to
oxidize lysine residues in histone H1. Additional extracellular activities of LOX include
the induction of chemotaxis of monocytes, fibroblasts and smooth muscle cells. Lazarus
et al. (1995) Matrix Biol. 14:727-731; Nelson et al. (1988) Proc. Soc. Exp. Biol. Med.
188:346-352. Expression of LOX itself is induced by a number of growth factors and

25  steroids such as TGF-f, 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.

Examples of lysyl oxidase (LOX) proteins from various sources include enzymes

30  having an amino acid sequence substantially identical to a polypeptide expressed or

translated from one of the following sequences: EMBL/GenBank accessions: M94054;

11



enzynmes have al so been inplicated in a nunber of cancers, including head
and neck cancer, bl adder cancer, colon cancer, esophageal cancer and breast
cancer. S¥o,20fia2@7exanple, Wi et al. (2007) Cancer ResPCOHUSILBB461929;
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.

Thus, although the |ysyl oxidase-type enzynes exhibit sone overlap in
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have attri buted other roles to LOX in diverse biological functions such as
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senescenge. ampl es. of lysyl {dase (LO I ot ei rom vari ous
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| ysyl . oxji.dase-1i ke enzynes are as follows: LOXL1l is coded by nmRNA
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GenBank/ ENBL AE282619; AAKBI671.1: and LOXLA i's encodsd by MRNA deposit ed
at CGenBafhintvBLlin 8F38844ding 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
25 LOXLI1, LOXL2, LOXL3, and LOXL4. The predicted signal cleavage sites are between
Gly25 and GIn26 for LOXL1, between Ala25 and GIn26, for LOXL2, between Gly25
and Ser26 for LOXL3 and between Arg23 and Pro24 for LOXLA.
A BMP-1 cleavage site in the LOXL1 protein has been identified between Ser354
and Asp355. Borel er al. (2001) J. Biol. Chem.276:48944-48949. Potential BMP-1

30  cleavage sites in other lysyl oxidase-type enzymes have been predicted, based on the

consensus sequence for BMP-1 cleavage in procollagens and pro-LOX being at an

12
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f or BMP- donstmati@g@pprox pnaelylG0atishisis ahgkrpadon tiXpiopéptigleaomaim. Al a/ G y- Asp

spauence. of L En heLRIED bt <6l 0L, S SRS L SpLdue, A rediet od BN 1
this sitedampaykehidfide BRINENRiREMLAGIRM ez ph& diddus§ldz®ot @ i PRI ILEXE1 A
potential cleavage site for BVP-1 was also identified within LOXL4, between
r esi dues(aspad@nifigdds APENOLOXL2, LOXL3 and LOXLA; and also encompasses
15  functional fragments and/or derivatives of LOX, LOXL1, LOXL2, LOXL3 and LOXLA4
that substantially retain enzymatic activity; e.g., the ability to catalyze deamination of
lysyl residues. A “fragment and/or derivative” in the context of an amino acid sequence
or polynucleotide sequence (e.g., an amino acid sequence “derived from” LOXL2) is
meant to indicate that the polypeptide or nucleic acid contains a contiguous sequence of
20  all or a portion of a naturally-occurring lysyl oxidase-type enzymes protein or its
encoding nucleic acid, and is not meant to be limiting as to the source or method in which
the protein or nucleic acid is made.
Typically, a functional fragment or derivative retains at least 50% of its lysine
oxidation activity. In some embodiments, a functional fragment or derivative retains at
25  least 60%, at least 70%, at least 80%, at least 90%, at least 95%, at least 99% or 100% of
its lysine oxidation activity.
It is also intended that a functional fragment of a lysyl oxidase-type enzyme can
include conservative amino acid substitutions (with respect to the native polypeptide
sequence) that do not substantially alter catalytic activity. The term “conservative amino
30  acid substitution” refers to grouping of amino acids on the basis of certain common

structures and/or properties. With respect to common structures, amino acids can be
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S5Kimet al. (2003) J. Biol. Chem 278:52071-52074. LOXL2 may al so be
proteolytically cleaved anal ogously to the other nenbers of the LOXL famly
and secr evodofkizecs7r et al. (2003) Cancer Res. 63: 1657- 1866/US2010/0461Based on
the presence of a comon catalytic domain in the |ysyl oxidase-type
enzynes, certain amno acid residues of the Ctermnal 30 kDa region of the
proenzynme 10 in which the active site is |ocated are hi ghly conserved. A

nore noder at e, degr ee of. conservati on roxi mately -70 is observed in
t he pr op%rBPP‘djemEPoﬁﬁ?ﬁ?%W“h non-polapsidg ﬁléa%fr% G al&f‘mf’h\@ e@@? *di scl osur e,

the termsolesivt, Rth@ase; pvhke, PAE RO GR35t  th sf'anﬁ’ﬁ hhfed! ysi ne
oxi di zi ngsg gnzymes di scuslgred ag)ovﬂéﬂﬁam Oﬁﬁ ﬁ% ﬁ Ogl slo i dcen{g?fl ed as

LOXL) , LEQ)I&IZSldq_@XLIB (smtlleLmommeamamigw, glmzmpaswsmwncﬂ ayrétinorall fragment s
and/ or d r| vatd XL1,  LOXL2 LOXL3 %st antially

retain ef Sen’ﬁit £y, P/OLI?r gldec 1S (BB X %Cé#)fﬁa‘abc s on of

lysyls reﬁﬂsﬁl&lﬁ@ AAgrofupewaﬁlmo ﬁjiui;/dbhtaﬁiﬁﬁg Widhla¥ie sidethhingimenigeext of an am no
aci d sequence or polynucl eoti de sequence (e.g., an amno acid sequence

" der i vedPhangifanirox reptopkanpagiiyropige; Rigfeseayslie hide chaies yeipygsemtin @eolde. nucl ei c
aci d CO”&%(;B@a% a88’i‘ﬁ%u%%“5w§f% Qﬁégr%u[gi)f 28Rl achis cémB{?mﬁ‘g 8&1-§§1a&1de

natural | y= urrin oXI nzynes prot el S encodi ng
nucl ei ¢ daiird, th@ﬁtdwlth shat hyc&amatrbcbrosmceclialm (tglycgwaslaﬁme tadins.deuciree, or et hod in
which the protein or nucleic acid is pically, a functional

f r agnent SplCUEiBe) GACP dEstingtighqds e ﬂll%awhée%%f nanlsvdr%rb?@ s datson

actim tyem J retains
a2 o BB SRS T R ind (MR EES IhEE b haf e KR Sos o

| east 99&hapgedi@osale chhims) ths hmélccalmm@amdm(aamtwachy glitamicacad)smnibat ended
that a functional .fragnment l.ysyl .oxi dase-t can incl ude
cons et val PO SRR S b H e atghBEs SREHTRESAN, | Ve

pol ypepti de sRqUEARAI hb@bd 88 Rahin g%@ﬁﬁ@h’f;&ré didfePotlifllivRRRRINhb GerSEd Vi LY.
The term "conservative am no 30aci d substitution"” refers to grouping of

ani no acfodwalyae theeopaslizeddfequendiesi of agummand shanges beteseragrtfespongtingper ti es.
Wt h1§ esgro(t: eins oc% homrg%)gnoug E)fg%%ltsynrs%&hu?zm(f %2k ﬂ.SH‘?%mbrSer, Principles of

Protein Structure, Springer-Verlag, 1979). According to such analyses, groups of amino
acids can be defined in which amino acids within a group are preferentially substituted
for one another in homologous proteins, and therefore have similar impact on overall
protein structure (Schulz, G. E. and R. H. Schirmer, Principles of Protein Structure,

20  Springer-Verlag, 1979). According to this type of analysis, conservative amino acid
substitution” refers to a substitution of one amino acid residue for another sharing
chemical and physical properties of the amino acid side chain (e.g., charge, size,
hydrophobicity/hydrophilicity). Following are examples of amino acid residues sharing
certain chemical and/or physical properties:

25 (1) amino acids containing a charged group, consisting of Glu, Asp, Lys, Arg and
His,

(i1) amino acids containing a positively-charged group, consisting of Lys, Arg and
His,
(ii1) amino acids containing a negatively-charged group, consisting of Glu and

30 Asp,

(iv) amino acids containing an aromatic group, consisting of Phe, Tyr and Trp,

14



grouped into those wth non-polar side chains (glycine, alanine, valine,

| euci ne, isol eucine, nethionine, proline, phenylalanine and tryptophan),

t hose wi twiountihaeged pol ar side chains (serine, threoni RET/UBEaNIIONE,

gl utam ne, tyrosine and cysteine) and those with charged pol ar side chains
(l'ysine, arginine, aspartic acid, glutamc acid and 5histidine). A group of
am no acids containing aromati c side chains includes phenyl al ani ne,

trypt ophan and tyrosine. Heterocyclic side chains. are sent_in proline,
LIyt ophan anty) RS A EoMA A A P RSCEr BEGTOm. Shoneet HE EUrTE nf ng
non- pol ar ST 0B Seict BRI NuARQUDHRAGRRAOS, d6n GAETE ugl yei ne,

al ani ne, valine. |eucine, isoleucine) can be distinguished fromthose with
| onger, honatdyldi.ocar bon si de chai ns 10( et hi oni ne, proline, phenylal anine,

tryptophan). W.thin the group.of am acids with char ol ar-_si de
charner the abrireme AR LRt a STRE R cath. iPhi IRt Bl A be

di stingui shedifimihbasias vodthin@asi enSl #6idedaiodp, ddnyStineof SrdiThi, Agp and

hi stidine). A functional nmethod for defining common properties of

i ndi vi dudbn.&iyndlaaly&lnend Braanal yze the nornali zed frequencies of anino

(Schul 2. & O RCRE CERRADE AtiRRICh SO Eorfl PP VAR EEF, RIS

Spri nger€yvenhdag, 1979). According to such anal yses, groups of am no acids
can be defined_in which anmino acids within a group are preferentially
substituted fGP 2B 26t BRI AGNHOSYOHSURFYBELAS Oof AfiArdHdY ef or e have

SIM{@r i nmpacgeeq Oéfcﬁ{sgﬂvhﬁw Q&S e UhEulSaMittioPwithin ARYoIDwi
Schi rner, PrlnC|p?es of Protein Structure, ZOSprlnger-Vbrfag, 1979) "

Accor di ngrotips ¢ftansint ypid refidwenagly sils, vaoibes dew atspygduanpimglracied thuldgs,i t uti on”
refers to a substjtution of one am no acid residue for another sharing
cheni cal Y&n{'Dhsi¥al properties of the amino acid side chain (e.g.,

charge, size, Thyxdrophabiigicl YoEdEaRBIVALi6d $dbktitufiohd N80 a¢ifs S mBlas of
am no acid residues sharing certain chem cal and/or physical properties:
25(i) anforthboscif dkillonhiaariiand can khandregengradlypyithoohsliestngribe biolagiaal Asp, Lys,
Arg faSnd z'f'citl‘%ity lg% the resulting molecule. Those of skill in this art also recognize that, in general,
single amino acid substitutions in non-essential regions of a polypeptide do not
substantially alter biological activity. See, e.g., Watson, et al., “Molecular Biology of the
Gene,” 4th Edition, 1987, The Benjamin/Cummings Pub. Co., Menlo Park, CA, p. 224.
For additional information regarding lysyl oxidase enzymes, see, e.g., Rucker et
20 al. (1998) Am. J. Clin. Nutr. 67:996S-1002S and Kagan et al. (2003) J. Cell. Biochem
88:660-672. See also co-owned United States patent applications US 2009/0053224
(February 26, 2009) and US 2009/0104201 (Apr. 23, 2009); the disclosures of which are
incorporated by reference herein for the purposes of describing lysyl oxidase and lysyl
oxidase-like enzymes, modulators of these enzymes, and methods for identifying
25  modulators of these enzymes. See also WO 2004/47720 (June 10, 2004); WO
2007/126457 (August 11, 2007); WO 2009/010974 (January 22, 2009); US
2006/0127402 (June 15, 2006); US 2007/0021365 (Jan. 25, 2007) and US 2007/0225242
(Sept. 27, 2007); all of which are incorporated by reference herein for the purposes of

describing lysyl oxidase and lysyl oxidase-like enzymes, modulators of these enzymes,

30  and methods for identifying modulators of these enzymes.
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30 Asp, (ii) am no acids containing a positively-charged group, consisting
of Lys, Arg and (iii) am no acids containing a negatively-charged group,
consi sti nyoab1i@2es6and (iv) am no aci ds contai ning an ar @CRUSe0190eLIP2

consi sting of Phe, Tyr and Trp, 14 (v) am no acids containing a
nitrogen ring group, consisting of H's and Trp, (vi) am no acids
containing a large aliphatic non-pol ar group, consisting of Val, Leu and

Ile, vii) amno acids containin | i ghtly-polar group,
consi sting of PRisptulFsptig b BomiR ale B Eonodieig SRR - esi aue
group, pgy@gieﬁgﬁﬂg of Ser, Thr, Asp, Asn, Ay, Ala, Qu, Gn and Pro,

(ix) amno acids containing an aliphatic group consisting of Val, Leu, Be,
Met and Cys, &helpresent dis¢hoyurampiaradespiotipepiodes diaping getavinyefraoysyl ogidasp

consi sti of Ser and r..10Certain rivative substitutions” may

et ude BopgvrEnt B P e B A AR R hEL O est bies:
gly, 3l apoMélclathre®f Ihteati@&P Uninlf Bischengbthy arfiEVoldehilai BlolSay, a§ 9; and phe,
tyr. Thus, as exenplified above, conservative substitutions of am no acids
are knowfeseabadmbese.oft fyltilength protain sontpins a signalawqurncerapdoppiraentideybath t hout

alteri NGof \szﬁcg h&lngic?e%kfed before the protein attains full catalytic activity in vivo. The full-
length lysyl oxidase or lysyl oxidase-like enzyme may be of a length of more than 100,
200, 300, 400, 500, 700, up to 754 or more amino acid residues. The mature full-length
10 protein without the signal sequence and/or propeptide may be of a length of more than
100, 200, 240, 480, 720, 730, up to 740 or more amino acid residues.

The polypeptides of the present disclosure can be derived from the mature full-
length LOX or LOXL proteins (e.g. without the signal peptide and/or propeptide).
Exemplary polypeptides can have any of the amino acid sequences as set forth in Figures

15 6and7.

Figure 6 shows an alignment of amino acid sequences of polypeptides that are
derived from human LOX, human LOXL1, human LOXL2, human LOXL3, human
LOXLA, murine LOX, and murine LOXL2. Fig. 7 shows an alignment of the sequences
of polypeptides that are derived from only human LOX/LOXL proteins. For

20  convenience, the numbering of the amino acid residues starts with “one” at the most N-
terminal residue shown in Figs 6 and 7. Polypeptides of the present disclosure thus can
be described with reference to the numbering system used for sequences set forth in Figs
6 and 7 or the numbering system used in the art as described previously. Alternatively,
the polypeptides may be described with reference to the sequence identifier numbers

25  assigned herein. Asterisks in Figs. 6 and 7 indicate an identical amino acid at the position
among all the polypeptides shown, while colons indicate conservative amino acid
substitutions and single dots indicate semi-conservative amino acid substitutions, in
accordance with the legends used by the ClustalW2 program provided by the European
Bioinformatics Institute (EMBL-EBI).

30 The polypeptides of the present disclosure may encompass a polypeptide having
at least about 50, at least about 75, at least about 100, at least about 120, at least about
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15activity of the resulting nolecule. Those of skill in this art also
recogni ze that, in general, single am no acid substitutions in

non- esserwoabiwegisons of a pol ypepti de do not substanti &Ciryusadioeunc192

bi ol ogi cal activity. See, e.g., Watson, et al., "Ml ecular Biology of the
Gene," 4th Edition, 1987, The Benjam n/ Cumm ngs Pub. Co., Menlo Park, CA,
p. 224. For additional information regarding |ysyl oxidase enzynes, see,
e.g., Rucker et 20al 67:996S 10 d Kagan et
i 9 (2005 3¢ RlatbSunashetdrboas b poleisabOu 180 Sttt AN CoIFS: ot oo

patent agppiut 924, aNS aldea L0000 32 fbrd ARRILURIY of the CAIinARB tIdR #9009/ 0104201

(Apr. 23, 2009); the disclosures of which are incorporated by reference
her ei n fbsylthedap@rtspv@wsyrm Hetsxainplan g pplypyptidexdf despresand disglosire oxdydase- | i ke

d I f d h [ (RAVA
ey es Ry SN R BRSSO NE SRR
2007/51269531 S(E&\}'ID“NO 1%.in 3@3) PoPe p9/0@ dsehd@iBeladuye 2o eddThass US

2006/ 0127402 (June 15, 2006); US 2007/0021365 (Jan. 25, 2007) and US
2007/ 022t9a2havEryn amipo agigpyuengs thapfs logitedn taa@fuan@a*r@l@ra@%rlwwlef erence

herein ff%h%tg,gf sy PULHRRS @P%En %&Cflﬂo??@agug%%xh @%%f}gﬂpgut 2355%{{?] O%ﬂoqﬁse ke

enzynes, ors enz
nodul at of& uvpfto hh@ﬁé’Semrzgomut 100, up to Hmiuypﬂpmpdesbdmﬂn@,glpao@abal 1%0j wp domai n
of a |l yse/l oxi dase or | ys oxi daset ége enz The present disclosure

provi destoFbryinki Pa&ah%w UR e Alqut nyuparmay%%%&ar P Btk yne, such
as tfipse.Lahonging (i fulr:an:lngrtﬁn?bf%‘?LOja oft @XIT gf(;bg n %Qg%?&nﬁlﬂé@f@gd ature of

Internatlona Union o emstry an i ol ogy, scri bed
above. Asequérdces s&ﬂ@@ﬂth pridgeb anet dniTae pelyge;gldgmaiays:@ciuéﬂﬁle segnd! @xqugrcepept i de,

bot h of ich | eave bef tains full talytic
ot ivi ty et aaeSr iy Sitadgemery effe B Lod Ror titaradBet) ke
enzyme nRymBal @fth@sd@Bstel sedwiBr @gd Hang 00, 200, 300, 400, 500, 700, up to
754 or nore am no acid residues. %‘he mature full-length 10 protein w thout

t he signal seﬁhﬁemiepfaaﬁldﬁwf tb¢ Dm@@ttld@élm iy d$o be daspildd W)lfth rederendehan 100,

200, ,240 80. 720, 730 0,740 no. aci.d resid
ool yiopt 1 Rabite 57 BaitPa b kit o s Rl B GEi Gt Bl 4wty

ful | -1 entna” UEROLEY the st NItoingihfiSantiBo Geid Wesidi@Ubr the €ulsilaae L(DXFBrIde and/ or
propeptide). Exenplary pol ypeptides can have any of the am no acid
sequence]§n&t§ L XL ipsptetns cantiingigrthe sipng saaepnye. Areidiagdo syrdvisimhsriag.ithament of

am no ac X, human
Lo, R G s AT Bl ookt Ao KER) R SARtT O
Fig. 7 steife anomber tpnn@ntabolit 190eanseq0eitoas2@lf aidl pe privwtes abbat21@red der i ved
from onl na ox/ tein Far 20 co veni ence, the nunbering of the
am nd ac %Pméé?%k%g é"réﬁ?é\@ f SEQdD 1&‘5 S hensBRlyPARIE P FAFOPBRS dlle. shown
N P08 Gn@Rdcit schlnPeRkIER rQlaukifinBPbaRkaflhing 950Af Id0BeGRm, be
described with reference t0 the nunbering system used for Sequences set

forth i natfug34@Barahdl07 oobetvhen ahowb23( agl BPsindi@XisedAlternatieclnrthe as descri bed
i Al ternati vel des nmay be de crib th reference

ot he. SRXRAREEE PR SF T D ABEPLRb GoLr Tt s G RGBT S BEMER Fi g 6
and 7 i ngigu@ben Al 330eBétweah alidtk B0 akd Sbbr bt ePabdut 820 and 570 in LOXL2
25 (e.g. SEQID NO: 3 or SEQ ID NO:7). The polypeptide may also encompass an amino
acid sequence starting at residue number between about 520 and 530, between about 510
and 540, or between about 500 and 550 in LOXL3. The polypeptide may also encompass
an amino acid sequence starting at residue number between about 530 and 540, between
about 540 and 550, or between about 530 and 560 in LOXLA4.
30 Polypeptides of the present disclosure encompass those having 1, 2, 3,4, 5, 6, 7,

8, 9 or 10 or more amino acid substitutions, e.g., conservative amino acid substitutions as
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anong all the pol ypepti des shown, while colons indicate conservative am no
acid substitutions and single dots indicate sem -conservative amno acid
subst i t utwornsii/izeseaccor dance with the | egends used by tireT@TSosAkIAD2 pr ogr am
provi ded by the European Bioinformatics Institute (EMBL-EBI). 30The

pol ypepti des of the present disclosure may enconpass a pol ypepti de having

at | east about 50, at |east about 75, at |east about 100, at |east about

120, at Ieast(fbout .140“dat | east gb UIJ%SO gg I&as about 170, .at | east
about 18EPMRAq ACAmiR Atid Seiencs sot dut IndigL 2550, don s apEesicihpout 240
or nore iRt &% RiobtdifedrdRHE NRhnRALHONIQS indFiky6 ¥hd PXhdASEadiyPE
enzyne. For exanple, a polypeptide of the present disclosure may contain

t he C- t eresidned tha0maybd substaitad masbaligested st rshidunpepti@GECdt BreNOt highl SEQ | D NO.
55, or SEQ ID A7 in Fig. 6. Polypeptides.of th resent. di.scl osure al so
onconpasHoed et s Pl imie R APERA BRI el FRERAR" Pat of a
nat ursal | Yamerattisdnngilll dpbplectn@hahbdsys yh tHRXdlidaments YRGw &M AB aciPedsyephi des can
contain up to about 25, up to about 50, up to about 75, up to about 100, up
t 0 about cer regigue poatinstmaysiglerytp sebstigions, deBtiony; gnd/gr wsegens 8ohoufp t o

" a o tarneRe BRRI EdkncR roPORily Bty P TRBRRE Efirtite; o5 By

sequencesthsietsitios pdsitionsFi gs 6 and 7. The pol ypepti des may excl ude the
si gnal sequence, the prqgeptide,_and/or any of the portions of the LOX or
LOXL- pr ot ei n PPIPensides af e prasetIdisclostisesnsiynss dinse SRGRR 2p ANHARSI® and 7.

The I I t S YeoA I -t h
P y%ﬁ&ﬂc@?ﬁat?ﬁ; atr%gh%n%%%, ﬁ%as{:@@%, 8%&%?95%yat%3§99% oggé@% 1 ﬁfglgw

reference 15 to t ering systemused in the art as descri above, in
whi ch amorrayad ket prdygeptidésosheWnde i 6s Fohexamgde, thé ¢remoi aaal seguinge ofithed

residue for. t ull.-l.ength LOX or.full-length LOXL- tei.ns containing the
i gnal - sBYURREEN SUBIEITET G DagH R MBERT RoLe CRENESPY BT Scan be
descri beggasndh@sRinERAR MRBERIND UcANe@BNRO o Aht huiRH Y SN Sardlly At bbMAginat resi due
nunmber bet'ween about 190 and 240, about 200 and 230 or bétween about 210

and 20 2p@dypaptid®X (e.g. SEQ ID NO 1 or SEQ ID NO.5). The pol ypeptide may

encoppass an a9, Acl d Sequence,arALtl ig Al eslaus ruher, betygen about

350 and 360, WwWeen a 0 ween® abol Rd"380 in

LOXL1. Ahdcerdaaéd With yhe deb&ifidhypert indRidsRYORNCRABASS Aadessith No. aci d sequence
starting at residue nunber between about 540 and 550, between about 530 and

560, or ELOSORS kbOURL 5E 4hs50l 1 LECKE2095 e IOXGERY D S owst SEQ 10
R e e et L L

bet ween mhout segGéhcandinshldition th @XIs8 fouhidén pomype gicsel EOXayr OXD. peoemRPass an
am ng acid sequence starting at residye nunber hetween about 530 and 540,

bet webn EBoaEC Sutrdedbossspundon BAReEANSHBAT B0 KR gBRIci hlPEXL4.
30Pol ypepbidasoLokRe iR blinffRINbALANERABARSLBRRA MidiRd 1. 2. 3. 4,

" NP_034858, NP_034859, NP_201582, respectively).
The subject polypeptides can include amino acid sequences derived from a lysyl
oxidase-type enzyme (e.g., LOX or LOXL2) further comprising heterologous amino acid
25  sequences, e.g., LOX or LOXL2 sequences linked to a polypeptide that is not part of a

LOX or LOXL2 protein. Such polypeptides can be fusion proteins, such as a fusion
protein containing epitope tags, purification tags, and/or detectable labels. A fusion
protein can optionally include a linker sequence between the heterologous sequences and
the amino acid sequence derived from the lysyl oxidase-type enzyme. Methods for

30  producing a fusion protein of interest when provided a nucleic acid sequence are well-
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8, 9 or 10 or nore amno acid substitutions, e.g., conservative amno acid
substitutions as conpared to an am no acid sequence set forth in Figs 6
and 7. GuwoOano#2b@r ami no aci d substitutions can be obt acmas26mwomivhe
alignments provided in Figs 6 and 7. Amino acid residues that may be
substituted may be | ocated at residue positions that are not highly
conserved, such as those not marked by an asterisk, colons, or dots. The

ordi nari 5ski|led artisan will appreciate th based on the alignnents
shown, a W%&Lﬁaﬁ‘-egt}&ﬁzgteﬁq AU EEPIFN A FREMPIIE] RS IGAPTHEPS £ erat e

substi t uidseRsed iHeh&t deRa beRRE/ Or insertions w thout changi ng the physica
and chem cal property of the overall polypeptide as conpared to ot her

resi due posi t Exmsplangiojypeptiileteonininhbetpiodagons eldinsulsasayriacledemmpass t hose
havi ng an_amho acid l10sequence that. i t least 80% at l.east 90% at
enst oo e : e g IPETER iiel Tanf g TRR) <drn SheT S lpt bs shown
in Fig. frthAASEEXHNNICERY, SHE IRNMO] 3SEQ I5eunance SHQ thev@usi ne LOX catal ytic
domai n pol ypeptide shown in Fig. 6 shares 98% ami no acid sequence identity
wi th the am nBolaips¢niidseefifbp peeseft disstoshigrfartherancempass ase thibAwiiaingdIqpept i de.

15A prot gj i ' i b
dori ved RORCIBIMBLED B RAASKENHoe, MIPRERRReatt SARAE B o
Accessi omoNouleNBnja@R308) the pEXiptpt{dNRn HOBSHTrriet Ele2ule NPadBRBA8YgenL OXL3

(NP_115882), and LOXL4 (NP_115587), in which the aforenentioned GenBank
Accessi oM NIMOSTISIt 4B HHTEINA THrRANSE fira PEesent inan 283 (68 £ 3UH¥BEW - fOBRE i n

nueqts, {R Reylhlk BKinolt BhPHERE0 AT Ahigol figkdant haperd qupd T mouse

or othe s. "For exanp , LOXL1l, or LOXL2 protein can be nurine
i n ori gi subjecepBapdptidecessi on nunbers NP_034858, NP_034859, NP_201582,

respectively) The bj ect | ypepti des, can include am no acid
Coquonces. ot ThaPrpealits of Jepretaf Bt SRR e Bisg Suepang o it or LOKL2)
further fHyRRGINRAPEI GRS AN BAlY fbptas A §EERSd tPasIPEQyider LOXL2
sequenceggy?ngga g%ﬁg)golggeptiae thatﬁﬁgﬁ%%t part of a LéM or "LOXL2

pr ot ei n. p@yedptided.y Mehodemdaeagehe stifailoforgibsiyition of pabipepisdes afauselbn protein
cont al ni epitope tags rd.f A cat i t ags nd/ or detectable |ahels. A
Fusi o pharar i BB PR asBnF S RElBaeL e PPl ih bR SR

het er ol ognutse seqbeNEESoRANEMbABtUATIaNO h@lthe gseaulanteuld R(OVEd,-DIMoLRe | ysyl
oxidase-tﬁpe enzyme. Methods for 30 producing a fusion protein of interest
when provheeR i hydeagen er apraiecsizg genpesuglt & apedlkyl or an alkanol group, and

where n is an integer from 1 to 1000. Where R is a protective group, it generally contains
from 1 to 8§ carbon atoms.

20 The PEG may have at least one hydroxyl group modified to generate a functional
group that is reactive with an amino group (e.g., an epsilon amino group of a lysine
residue or a free amino group at the N-terminus of a polypeptide) or a carboxyl group in
the polypeptide.

Additional derivatives of PEG comprises a terminal thiocarboxylic acid group,

25  -COSH, which selectively reacts with amino groups to generate amide derivatives. In
other embodiments, the PEG comprises a reactive ester such as an N-hydroxy
succinimidate at the end of the PEG chain. Such an N-hydroxysuccinimidate-containing
PEG molecule reacts with select amino groups at particular pH conditions such as a
neutral pH of around 6.5-7.5.

30 The PEG can be conjugated directly to an amino acid residue of the polypeptide,

or through a linker. In some embodiments, a linker is added to the polypeptide, forming
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known in the art. O her heterol ogous el enents and exenplary fusion proteins
are described in nore detail bel ow Exenpl ary pol ypepti des cont ai ni ng
het er ol ogwo=0dl/ee@nt s nay i ncl ude nmyc and/ or Hi s6 tags a&ad/usayioopiiponal |y

i nclude flanking |inker sequences, such as those set 5 forth in SEQ ID

NO 9, SEQ ID NG 11, SEQ ID NG 13, or SEQ I D NO 15. Pol ypepti des of
the present disclosure further enconpass those that are joined to a

reporter polypeptide, e.qg., a.fluorescent. protei and/ or conjugated to a
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an animal (e.g., an adjuvant). QO her 10conjugates may include those that
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are ref eproehddPES defvkalethde Mt RePIt tigSted tdBhHRARs@MAd LTS Hag Ndli t abl e
for PEGyl ation of pol F[Jgepti des are well 15known in the art. In general, PEG
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hydrogen or a protec such’ as an al ky an al'ka gr oup, and
wher e n decabed inttegat, of g, amULST PatdiQ0Nh. 6\HE1385R is a protective group, it
generally contains from1 to 8 carbon atons. 20The PEG may have at | east
one hydroxyl group nodified to generate a functional group that is reactive

W t hyan am no i i sam g : : i hesydue or a
freel(gm' no grgﬂl Hg?eétﬁdeeglﬁ-ntc ‘Z@ﬁ?ﬁﬁypgp"g@pmoﬂ‘%%? ?tggtlc?}d%aﬁggr? (% yl group in
t he pol ypdgasediype Aolzlimié onal derivatives of PEG conprises a term nal

t hi ocarboxylig acid group, 25-COSH which selectively.reacts wth am no
groups to geni?%?réseé'ﬂﬂﬁgl%‘&? CONEMpELes ail??l?é}”t“ﬁle"f’“é% g $nuqles apgG

comer SRR SR e Sensa IS SRy L1 e o
react s wpxiassdypaxenzamendhgmnoclpis agid geatemipdatedherpid e ndiuciconide sequéncas a
heut fﬁa ! Ellat i%fat %I;lscl%% %éét-igal ?o' (e.g., at least 85%, at least 90%, at least 95%, at least
98%, at least 99% or 100%) to a contiguous sequence of a nucleic acid that encodes any
of the polypeptides described above. The percentage identity is based on the shorter of
the sequences compared. Well known programs such as BLASTN (2.0.8) (Altschul et al.
(1997) Nucl. Acids. Res. 25:3389-3402) using default parameters and no filter can be
20  employed to make a sequence comparison. Nucleic acid sequence identity (e.g. between
two different polynucleotides encoding identical amino acid sequences) can be lower
than the percent of amino acid sequence identity due to degeneracy of the genetic code.
Examples of nucleic acid sequences in a polynucleotide encoding a polypeptide of
the present disclosure include SEQ ID NO:2 (human LOX-derived), SEQ ID NO:4
25  (human LOX2-derived), SEQ ID NO:6 (murine LOX-derived), and SEQ ID NO:8
(murine LOX2-derived). These nucleic acid sequences can also be provided in an
expression vector.
Expression vectors provided herein contain the aforementioned nucleic acids
and/or polynucleotides. Such expression vectors can contain promoters (e.g., T7
30  promoter, T3 promoter, SP6 promoter, E. coli RNA polymerase promoter, CMV

promoter, SV40 promoter, PGK promoter, EF-1alpha promoter), transcription

20
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sequence 0 erc acid t enco es an descri bed
above. Tiherepeneektapedibdentity i s based on the shorter of t he sequences
conpared. Well known prograns such as BLASTN (2.0.8) (Al tschul et al.
(1997) Nucl. Acids. Res. 25:3389-3402) using default parameters and no

B e L L A
i denti cal am Rdypeptideseitthe poss)t digipshe daphe praduwaed bhanypertakletmahodm no aci d
sequenc elnlcﬂﬁpntgi rte(\,/on%itl){gar%t %ng %gr?—?éacrogl%Yna%{ rnteal%d(s:] ?eng E (i:h%m(igaq %}'/nthesis). The
subject polypeptide can be prepared by solid-phase synthesis methods well-known in the
art, (e.g., Fmoc- or t-Boc chemistry), such as those described by Merrifield (1963) J. Am.
15  Chem. Soc. 85:2149 and Methods in Molecular Biology, Vol 35: Peptide Synthesis
Protocols.

Where the polypeptide is produced using recombinant techniques, the methods
can involve any suitable construct and any suitable host cell, which can be a prokaryotic
or eukaryotic cell (e.g. a bacterial host cell, a yeast host cell, or a cultured mammalian

20  hostcell). Methods for introducing genetic material into host cells include, for example,
transformation, electroporation, lipofection, conjugation, calcium phosphate methods and
the like. The method for transfer can be selected so as to provide for stable expression of
the introduced polypeptide-encoding nucleic acid. The polypeptide-encoding nucleic
acid can be provided as an inheritable episomal element (e.g., plasmid) or can be

25  genomically integrated.

Suitable vectors for transferring a polypeptide-encoding nucleic acid can vary in
composition. Integrative vectors can be conditionally replicative or suicide plasmids,
bacteriophages, and the like. The constructs can include various elements, including for
example, promoters, selectable genetic markers (e.g., genes conferring resistance to

30  antibiotics (for instance neomycin, G418, methotrexate, ampicillin kanamycin,

erythromycin, chloramphenicol, or gentamycin)), origins of replication (to promote
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Exanpl es of nucleic acid sequences in a pol ynucl eotide encoding a

pol ypeptide of the present disclosure include SEQ ID NO 2 (human

LOX- deri we0)201188¢367D NO 4 25 (hurman LOX2-derived), SEQ PDTNS2@0(maipt ne
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more amplification methods (e.g., PCR). Typically homologous recombination is

20  accomplished by attaching regions of homology to the vector on the flanks of the desired
nucleotide sequence, while site-specific recombination can be accomplished through use
of sequences that facilitate site-specific recombination (e.g., cre-lox, att sites, etc.).
Nucleic acid containing such sequences can be added by, for example, ligation of
oligonucleotides, or by polymerase chain reaction using primers comprising both the

25  region of homology and a portion of the desired nucleotide sequence.

For expression of the polypeptide of interest, an expression cassette can be
employed. Thus, the present disclosure provides a recombinant expression vector
comprising a subject nucleic acid. The expression vector can provide transcriptional and
translational regulatory sequences, and can also provide for inducible or constitutive

30  expression, wherein the coding region is operably placed under the transcriptional control

of a transcriptional initiation region (e.g., a promoter or enhancer), and transcriptional
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vary with the host cell used.

20 It should be noted that the polypeptides of the present disclosure can also contain
additional elements, such as a detectable label, e.g., a radioactive label, a fluorescent
label, a biotin label, an immunologically detectable label (e.g., a hemagglutinin (HA) tag,
a poly-Histidine tag) and the like. Additional elements can be provided (e.g., in the form
of fusion polypeptides) to facilitate expression (e.g. N-terminal methionine and/or a

25  heterologous signal sequence to facilitate expression in host cells), and/or isolation (e.g.,
biotin tag, immunologically detectable tag) of the polypeptides of the disclosure through
various methods. The polypeptides can also optionally be immobilized on a support
through covalent or non-covalent attachment. Exemplary nucleic acids encoding the
subject polypeptide can contain SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14 or SEQ

30 ID NO:16. The nucleic acid can encode a polypeptide derived from a human or murine

lysyl oxidase-type enzyme that has a myc tag, a Hise tag, and/or linker sequences.
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exogenous polynucleotide encoding one or more of the polypeptides of the present
disclosure.
20
Screening methods
The polypeptides of the present disclosure, having lysyl oxidase catalytic activity,
are useful in methods to screen for modulators of the activity of a lysyl oxidase-type
enzyme. Expressing an adequate amount of a subject polypeptide as described
25  previously can be used to provide substrate for the screening assays described below.
Modulators of the activity of a lysyl oxidase-type enzyme (and candidate
compounds to be tested for modulatory activity) can comprise macromolecules such as,
for example proteins (e.g., antibodies, transcription factors) and nucleic acids (e.g.,
triplex-forming oligonucleotides, antisense oligonucleotides, ribozymes, siRNA,
30  shRNA), and small organic molecules, such as are obtained by synthetic organic methods

and/or combinatorial chemistry.
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of fusion polypeptides) to facilitate expression (e.g. N-term nal
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host 15 el allc%vcl:tg %’% gharacqgis%c of the cells in the culture are potential modulators of the activity

of a lysyl oxidase-type enzyme. Biological activities that can be assayed include, for

example, lysine oxidation, peroxide production, ammonia production, levels of lysyl

oxidase-type enzyme, levels of mRNA encoding a lysyl oxidase-type enzyme, levels of a

polypeptide of the disclosure, levels of mRNA encoding a polypeptide of the disclosure
20  and/or one or more functions specific to a lysyl oxidase-type enzyme.

In additional embodiments of the aforementioned assay, in the absence of contact
with the candidate compound, the one or more biological activities or cell characteristics
are correlated with levels or activity of one or more lysyl oxidase-type enzymes. For
example, the biological activity can be a cellular function such as migration, chemotaxis,

25  epithelial-to-mesenchymal transition (EMT), or mesenchymal-to-epithelial transition
(MET), and the change is detected by comparison with one or more control or reference
sample(s).

Controls can also be used. As an example, negative control samples can include a
culture with decreased levels of a polypeptide of the disclosure (or a culture which does

30  not express a polypeptide of the disclosure), to which a candidate compound is added; or

a culture with the same amount of a polypeptide of the disclosure as the test culture, but

25



exogenous pol ynucl eoti de encodi ng one or nore of the pol ypeptides of the
present disclosure. 20 Screening nethods The pol ypeptides of the present
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25previously can be used to provide substrate for the screeni ng assays
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i nhi bitors (antagonists), and can be sel ected using a variety of
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determ nj ' t ' t VAR N -npe | de as
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candi dat Bsyladidaa¢-oype e@pirhonaly by appdaeittfiromdle fhesédtspe mdubrel wathei ed out on
such a candi date nodul ator, Alternatively, a candi date conpound can be

cont act etPTWPRURACTIBY I5EPiIG tathgsairy shased tehdithe efigcbobthpcomaginden activity

acti Uy S ER R OO e TR OF SPPVET o dase- type. enzyre.
General | y, a Mettpds fd dbtrning Oysgsluceiksa tipechognesakitlar biochemicafly bhe
pol ypept rieggm-t)i%ar?t? , iag weﬂiats cr)r{et}?ofds tfgreceﬁrcl:%}/tlrlrr%'and enzymatic assay to identify

modulators of the activity of lysyl oxidase-type enzymes as described above, are known

in the art.

15 The enzymatic activity of a lysyl oxidase-type enzyme can be assayed by a
number of different methods. For example, lysyl oxidase enzymatic activity can be
assessed by detecting and/or quantitating production of hydrogen peroxide, ammonium
ion, and/or aldehyde, by assaying lysine oxidation and/or collagen crosslinking, or by
measuring cellular invasive capacity, cell adhesion, cell growth or metastatic growth.

20 See, for example, Trackman et al. (1981) Anal. Biochem. 113:336-342; Kagan et al.
(1982) Meth. Enzymol. 82A:637-649; Palamakumbura et al. (2002) Anal. Biochem.
300:245-251; Albini et al. (1987) Cancer Res. 47:3239-3245; Kamath et al. (2001)
Cancer Res. 61:5933-5940; U.S. Patent No. 4,997,854 and U.S. patent application
publication No. 2004/0248871.

25 Test compounds include, but are not limited to, small organic compounds (e.g.,
organic molecules having a molecular weight between about 50 and about 2,500 Da),
nucleic acids or proteins, for example. The compound or plurality of compounds can be
chemically synthesized or microbiologically produced and/or comprised in, for example,
samples, e.g., cell extracts from, e.g., plants, animals or microorganisms. The reaction

30  mixture for assaying for a modulator of a lysyl oxidase-type enzyme can be a cell-free

extract or can comprise a cell culture or tissue culture. A plurality of compounds can be,
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Kramer (1995) Mol. Immunol. 32:459- 465 In addition, antagonists of lysyl oxidase-type

enzymes can be derived and identified from monoclonal antibodies that specifically react

with the polypeptide of the disclosure in accordance with the methods as described in

25  Doring (1994) Mol. Immunol. 31:1059-1067.
Several methods are known to the person skilled in the art for producing and

screening large libraries to identify compounds having specific affinity for a target, such

as a lysyl oxidase-type enzyme or a polypeptide of the disclosure. These methods

include phage display method in which randomized peptides are displayed from phage

30  and screened by affinity chromatography using an immobilized receptor. See, e.g., WO

91/17271, WO 92/01047, and U.S. Patent No. 5,223,409. In another approach,
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nunber of different nethods. For exanple, |ysyl oxidase enzymatic activity
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and/ or coll agen crosslinking, or by neasuring cellular invasive capacity,
cell adhesion, cell growth or netastatic growh. 20See, for exanple,
Trackman et al. (1981) Anal. Biochem 113:336-342; Kagan et al. (1982)
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cont ai ni 3% kigaeodspdemidiedbyaugh ar adsay yrechndidatp moddkitars of themprottined i n t he

met hod of the disclosure en it is.either possjble tq isolate the
compound™fg atnlfjré 13 BF 3‘?%{?& Eoé %ﬂf:déer :t‘%f&ﬂflg'i Eﬁlé @Peégo ‘E?ﬂtaéﬁoﬂ?ehﬁe ﬁ " conpound
capabl e @fanigMirhi ddidithifhg Bt BiNdhi BigestdA8 BURLESTi i RPMYRAARE hFeotei@lofone can

further subdivide the orrginal sanple, for exanple, if 10it consists of a
pl ur al i tiptasgstdBed, dpreaemplnpedigars 1990 FA6BYJ. 1@ddkle 1 3MeanduWioergraerdi f f er ent

subs&gnc&ggﬁgégéﬁgé%gﬁgquh% eat the nethod with the subdivisions of the

ori ginal I'ng on"the conplexity of the sanples, the steps

descri bed abows ognsbe; @seifiysmaditisananéhods foRScréeirg: libribes dfitbiniphges
diIution%% until the sanple identified according to the nethod of the
di scl osufos compunds Raying aglegirgd pPPEE . Anties cappcibr toagPyizeindighet ance(s). In

Losome STt TRL B ey ASOPh S TR ATRR: SHSUARBER O AU Shem o
i dent i catomprise a compound under test, a tag recording at least one step in synthesis of the
20  compound, and a tether susceptible to modification by a reporter molecule. Modification
of the tether is used to signify that a complex 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 (or with the polypeptides of the disclosure) are, for example, in
25  vitro screening with a phage display system, filter binding assays, and "real time"
measuring of interaction using, for example, the BIAcore apparatus (Pharmacia).

All these methods can be used in accordance with the present disclosure to
identify activators/agonists and inhibitors/antagonists of lysyl oxidase-type enzymes or
related polypeptides.

30 Various sources for the basic structure of such an activator or inhibitor can be

employed and comprise, for example, mimetic analogs of the polypeptides of the
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Furt hernore, the above-nentioned nethods can be used for the construction
of binding epitopes derived froma |ysyl oxidase-type enzyne. A simlar
appr oach weosuee@3sf ul | y descri bed for peptide anti gen®Cofusténe/oasivt - p24
(H V-1) rnonocl onal antibody; 20see Kraner (1997) Cell 97:799-809. A general
route to fingerprint anal yses of peptide- antibody interactions using the
clustered am no acid peptide library was described in Kranmer (1995) Ml.

| munol . ,32: 459-465. I n addition, antagonists.of |ysyl . oxidase-type enzynes
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92/ 01047 : . 4 I cly,

conbi nat %IF i%gﬁfOHP%}Ozfra I @B%?l%%gﬁagrr?éggweon’l?%gilﬁt?g% %ﬁl{oﬁ g%lré% g‘ Agﬁ}pl)eport (e.g., a
"chi p") afgnayolypepiidedecysigndNgehoianl(1993pgeaphpepr.Fe3583H., U. S. Patent No.
5,143,854, WD 90/15070 and WD 92/ 10092. The jnmobilized polynmers are
contacted wi t HUA RSEHEPERIGsANR|AEHES *f et Tasugl amigo|agidh seqURr SV Y pe enzyne or
ap pepd i ar irS,,,D ) et erm ne
e L b St e T S e i R

pol ypept Falexample, incoiperagipntdiesiily sayndatde ndeni ognofo pedtdsdimes intde ari es on
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oo mo Peyfehal pE dRIRLRNSE SHEREH! fhetdef resS U e YRl ebinl of "
i nt er est bdRls By pofyrhdBYenciid 2% &n hifRfiie RRVABhSEL A pRAIMRERLbRn kAP the
di scl osure) iS5 described, for exanple, in Kraner (1998) Mt hods M. Biol.

87: 25- gouedyifgherhstrigingta paptide bymstie hBairerias §E3POaB@pobndrd3?:é6hddul at or s of

the I ot 1i1r%:r0cfti é:n'f[: o timefl gna S rheg)ef ssn(%ll?cépgl% fhg{rn(];nl‘fl:rstirp Sthedt e%%ei r%ql'avg:r hi s
met hod cArPa1<s° BEP (iSEd Y of exgarrp e, "t oPRiet P ng & BN I'ng Sites and

the recogrs béednies@itietls Zhind(1996f Biobht. Bibpigk.eeds. CoaeuniIM:¥va3ml. e Rudi ger
(1997) EMBO J. 16:1501-1507 and Wi ergraber 15(1996) FEBS Lett.
379: 122-126. Rtognpnehes ¢hasdso hfeléermftfﬂthydh%qugﬁlwmf@ept&e BEpesEni ng

librari eéon?l;ing‘tBHEl 1t ives through successive amide alkylation, followed by testing of the
resulting compounds, e.g., for their binding and immunological properties. Methods for
20  the generation and use of peptidomimetic combinatorial libraries have been described.
See, for example, Ostresh, (1996) Methods in Enzymology 267:220-234 and Dorner
(1996) Bioorg. Med. Chem. 4:709-715. Furthermore, a three-dimensional and/or
crystallographic structure of a polypeptide of the disclosure can be used for the design of
peptide mimetics. Rose (1996) Biochemistry 35:12933-12944; Rutenber (1996) Bioorg.
25  Med. Chem. 4:1545-1558.
The structure-based design and synthesis of low-molecular-weight synthetic
molecules 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;
30  Mathews (1997) Proc. West Pharmacol. Soc. 40:121-125; and Mukhija (1998) European
J. Biochem. 254:433-438.
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for conpounds having a desired property, e.g., the capacity to agoni ze,
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be generkdreid, &, befiavesea e toeguidaths tselectidnngf rhddnlaoisnoctagy, fs exhaplear e
expected to be essential for the biological activity with, e.qg.,

st er eoi sYRE} @olecules, NOPUYRSNBEPAIEE i melgpingd agtibodiey, 3 tietyraloyonertes afdysyl chem
40: 4- ) 8 oy | & i nts are
used  or ST HeT L] G mERisRd of Sl AP T B R L o | dRR0
conponent@umbor dyathetic orgbarmbes éltht ibntdoo sorfeptticienstadigapd stibditate; bimsltind east sone

of 1, CBRLRLARY: o PLPRSLL | o5.1 0oL Y, RSy boen Logk Wpol oo o
57: 359- 3¢f)n. [PWSH 99528doNeP! Feee R0 9818 g0 mAaléd Uil coffpult® rakkign sequence
can ver ystructural motifs of lysyl oxidase-type enzymes can be performed using appropriate
15  computer programs. Olszewski (1996) Proteins 25:286-299; Hoffman (1995) Comput.
Appl. Biosci. 11:675-679. Computer modeling of protein folding can be used for the
conformational and energetic analyses of detailed peptide and protein structure. Monge
(1995) J. Mol. Biol. 247:995-1012; Renouf (1995) Adv. Exp. Med. Biol. 376:37-45.
Appropriate programs can be used for the identification of sites, on lysyl oxidase-type
20  enzymes and/or on the polypeptides of the disclosure, that interact with ligands and
binding partners, using computer assisted searches for complementary peptide sequences.
Fassina (1994) Immunomethods 5:114-120. Additional systems for the design of protein
and peptides are described in the art, for example in Berry (1994) Biochem. Soc. Trans.
22:1033-1036; Wodak (1987), Ann. N.Y. Acad. Sci. 501:1-13; and Pabo (1986)
25  Biochemistry 25:5987-5991. The results obtained from the above-described structural
analyses can be used for, e.g., the preparation of organic molecules, peptides and peptide
mimetics that function as modulators of the activity of one or more lysyl oxidase-type
enzymes, and for the preparation of mimetics of the polypeptides of the disclosure.
The inhibitors to be screened herein, such as antibodies, can be competitive
30  inhibitors, uncompetitive inhibitors, mixed inhibitors or non-competitive inhibitors.

Competitive inhibitors often bear a structural similarity to substrate, usually bind to the
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10efficiently mmc the parent protein. Benkirane (1996) J. Biol. Chem
271:. 33218-33224. For exanple, incorporation of easily avail able achiral
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exanpl e, (2008 hawrd ker cewoed el as Hatly D gkidesssty perermmics swhdsemapadlosi n
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inhibitors are advantageous, since inhibition is independent of substrate concentration.

Antibody Production

20 The present disclosure also provides a method of producing antibodies specific
for the polypeptides of the disclosure. The antibody can be isolated, e.g., is in an
environment other than its naturally-occurring environment. Suitable antibodies specific
for the subject polypeptide include antibodies of any isotype; single-chain Fv; Fab; Fab;
Fv; F(ab’),; artificial antibodies; humanized antibodies; fragments thereof, and the like.

25 Suitable antibodies can be obtained by immunizing a host animal with peptides
comprising all or a portion of a subject polypeptide. Where an animal is to be
immunized, the present disclosure provides an immunogenic composition comprising a
subject polypeptide. A subject immunogenic composition may include a subject
polypeptide and an adjuvant. Adjuvants are known in the art and may include those

30 suitable for use in humans or other mammals.
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The structure of the |ysyl oxidase-type enzynes, and of the polypeptides
di scl osed herein, can be investigated to guide the selection of nodul ators
such as, wonosxeaplre, snmall nol ecul es, peptides, pepti deCriuseeioogsiand

anti bodi es. Structural properties of |ysyl 10oxi dase-type enzymes, and of
t he pol ypeptides of the disclosure, can help to identify natural or
synthetic nolecules that bind to, or function as a ligand, substrate,

bi ndi ng part ngr. t he receptor .of, a |lysyl oxidase- e enzyne. See, e.g.,
Engl eman’ ( LooTyPIe RV AiTF VRS IMBen a8 s Tio g e hpI B POmHEhg

si nul at i QBB ARAKER @R‘.Jtl‘@éth()@sd@ﬁhﬂﬁhrﬁiiréé bl fRludi®E the adfbadey 83,

oxi dase-type enzynmes can be perforned using appropriate 15 conputer

pr ogr ansbowies sewdkies,(s1t0:96) ineremisnatdG i 88ls289; arpipfet mmderstood 3) theautput .

| . BipsCip. 11: 675679 del j : tej i b d
For e Gon R Poffar dha ey kil P RSl i e el sidfang o
prot e n Hhbee INING), addn@ein(skA880 oflliviMdtellsBb @himaAdifasHREn détAbedRRAOUf (1995)

Adv. Exp. Med. Biol. 376:37-45. %?prppriate rograns can be used for the
i dent i f i teaeiabmagmads uskbirdsne.py MaKengicda gk (13898 Oroestry dext3a3®: oycuderi t he

pol ypept étda?.s(il@§5)tz\9$d. 25, %Wo?{’h co}h’}hﬁ.rz%ﬁizw tlﬂ)tl{; %&9.”@@8@%@%@“ ng
partners, Uusing ‘computer assisted searches for tonpl enentary peptide
sequence%6:266232 mad DD dlnrogmed:inedd 2554515481 Hhibsedygdnttto dnalun&ygéens f or
the design of protein and peptides are described in the art, for exanple in

Ber (rjy ( 1992pu BB eptibasyProqyciscells 3 gangratedo e pppalakion ebess mayhe, E Y.
Al Sci - 1- . . ! : ! -
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results obtal ne structural anal yses can be used
for, e.geg., thdoprepan.aCelbnexpicssmganticodynire tuwske & inpepttilted calbdsypbptsi de

m nmetics that fupction as dul ators of the activity of one or.nore |ysyl
x| dase. FYBEME L wes s e el HistaBnraplsit ot et g Ty e

pol ypept iflgse, herttiepSi&Gh O St nEmorld Sink Ak Y 1AMiS-sb&ebfy 8T BRNEtheher ei n, such
as anti bodi es, can‘%e_qonpetltlve 30i nhi bl tors, unconpetitive inhibitors,
m xed i nhipprtadrcsll dine nhzagdoap deiselested tabr drificeans in ampes nedessary fomithsi t or s

of t e, begy Aqst LHCIUEAl, SLIL! BELLY, 59 SUbsEE Al 6 HSlial LY Bbnd | ghe active
site and are generally nore errective a ower upstr e concentratl ons.

The appagkemdd iké Sit,iand figasdd fdrrxhmplepheaRMGE kidhse TEOEcicht ¥€ | nhi bi tor.
Unconpetitive inhibitors generally bind to the enzyne-substrate conplex or
to a sit@yRorarthinecarige ahaspharbeaxyatraesferasySIGRR B -deficirptipll lipest Hdestct i ve

site andd&%n‘éle’g GRS sE:lIagticﬁlCttoir Yfed Lélﬁ'aeg&rdnlg to their ability to grow on, for

example, hypoxanthine/aminopterin/thymidine (HAT) medium. In alterative
20  embodiments, populations of cells expressing monoclonal antibodies can be made using
phage display methods.

Antibodies against the subject polypeptides can also be produced by genetic
engineering. In this technique, as with the standard hybridoma procedure, antibody-
producing cells are sensitized to the desired antigen or immunogen. The messenger RNA

25  isolated from the immune spleen cells or hybridomas is used as a template to make
cDNA using PCR amplification. A library of vectors, each containing one heavy chain
gene and one light chain gene retaining the initial antigen specificity, is produced by
insertion of appropriate sections of the amplified immunoglobulin cDNA into the
expression vectors. A combinatorial library can be constructed by combining the heavy

30  chain gene library with the light chain gene library. This results in a library of clones

which co-express a heavy and light chain (resembling the F,, fragment or antigen binding
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5t he apparent Km and the Vmax are decreased in the presence of an
unconpetitive inhibitor, and substrate concentration has little or no

ef fect orwOrzhii2eé60n. Thus, inhibition by an unconpeti t iPce/usednoloudior is
often nost noticeable at high substrate concentration. M xed inhibitors are
capabl e of binding both to free enzyne and to the enzyne-substrate conpl ex
and thus affect both substrate binding and catal ytic activity.

Non- conpetitive 10 inhibition is ,a special case of mxed inhibition in

whi ch t REASTN! bAoA ThAd SOy -SRI 85 hpf s o qual
avi di ty, ingd8hbdild PidabRRal BisdtPtelAl MaRnediaR Y eIBUBSbthat KiGPRGRAERAt i on.
Non-conpetitive inhibitors generally bind to enzyme at a region outside the
active sproductiarhosdaily.i Bieh adébedyl sene syrdhesimie induhédintthe frarséested rst,exanpl e,
Voet et al 2008).. ra. For. enzynes such as the |ysyl i e-type
enzynes, Oiged e P s oo SR TubE ¥ pRB S5 o TR T vt 1
present ddtedt@bby QXx&sf With wewdrigeOoMiaiehogen t he concentration of any

i nhi bitor that can be achieved In vivo), nonconpetitive inhibitors are

advant ageous, Aspteempthpd Bf aitthedy radygépeimelves pags displayatthagodierlay Fat i on.
Ant i bod ' iscl I QY] d of
A o BHOSEE 0 ARTIEREESAN b3 ARULGCH oA REBASE phulTegbod of

ant i bodyutilased be display ahtdgbn-tending dbsaink efpre eseil iffoomnadpertoirdrer canhtgnatotis

natural |l y-occurring environment. Suitable antibodies specific for the

subj ect HYIBPPEHPIAEE (G ol ArPisd BBAgsEXRIRySING B ppigenditne IR Fv;
Fab; | Fabinafiina 6@ Ridjg plypkbiid Hin@Rli Hedhiesed BUrRRiGar @t dhoodi es;
fragnd;nttsa{:%greo?,ua{nép?hép%ﬁ%e. lrZISSU% t abiie gntfﬁg{?ﬁl es csgr%[%e obt ai ned by

i nuni zi pgypeephids targatj eval using lbplep podesptotempmpokipaptidd houod t@opaptirehonf a
subj ect pol.ypepti de. e an animal is to be i munized, the present

di sel osuf CUFETRECE beid; PhufdsehtnesBEbeds Bh ety Gimg bR o

pol ypept jndridin® faWhi RE13. I THEUNRUSH USmERTRAS Edth ke TBY, H, ialNsfaPFSURIcACt

pol ypeptide and an adjuvant. Adjuvants are known in the art and may include
t hose 30frewilighbpehdagy chajes)ion dituHdestabilizet fie AntiadyalosairBurecamhisatiyst  ani mal s

to bg i ed.incl ude nmous r at s? oa hanst er abbit, 'gbgnkey,
et c. Pt ot MSBHE T ok Bo VRE PosREriBAR Blanb Rt oot er

schedul efor esirh8, i@fER 398684 B ON1.S Hat. NY. 6,591 18] $loogérbood, €. Rehhd under st ood
in the art (e. Harl ow et al Anti bodies: A La orator%SManual, Fi r st

Edi ti on ChaBe) (%%Q)dwwlph dogmatbiar | Nagy y1,aldRB0AdYaMsd. (8580 bnHwe o i ng
el B, e R Aoas et oL vy TR g o o
Oncol . Tewvhrof Riishnadebherated BE3indA2efeRatch. Stveadl. publi@Bibhs Gug.gltayksa6: 264- 272
S GO NI G R
cel I's may, b6 antibodies by chain shuffling, as well as combinatorial infection and in vivo
recombination as a strategy for constructing large phage libraries.
In related embodiments, ribosomal display can be used as a display platform. See,
e.g., Hanes er al. (2000) Nat. Biotechnol. 18:1287; Wilson et al. (2001) Proc. Natl.
25  Acad. Sci. USA 98:3750; and Irving et al. (2001) J. Immunol. Methods 248:31).
Cell surface libraries can be screened for antibodies (Boder ef al. (2000) Proc.
Natl. Acad. Sci. USA 97:10701; Daugherty et al. (2000) J. Immunol. Methods 243:211.
Such procedures provide alternatives to traditional hybridoma techniques for the isolation
and subsequent cloning of monoclonal antibodies.
30 In phage display methods, functional antibody domains are displayed on the

surface of phage particles which carry the polynucleotide sequences encoding them. For
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10 produced using hybridoma nmethods that are well known to one of skill in
the art (see, e.g., Harlow, supra. Cells expressing anti body are fused to
i mort al iwedoodl2b&7 such as nyel oma cell s or transfor ne@#Cealsb&p/owdvzh are
capable of replicating indefinitely in cell culture, thereby producing an

i mortal, i1inmmunogl obulin-secreting cell line. The inmmortal cell |ine
utilized can be selected to be deficient in enzynes necessary for t he
15utilization ertain nutri.en ny suc s (s | omas) are
cown ¢ ST LERRPBRer el EF boivyohaar g (VREURRREIER VIS af me

ki nase ( TQ§$m&ﬁ@B&,Hﬁaﬁ&ﬂﬁﬁéﬂﬁ@hﬂﬂmﬁg%Bhﬂﬁnﬁ@gﬁﬂhﬂﬁﬂﬁﬁﬁ%ke%rﬂﬂ§é§rase
( HGPRT) - i Cient ceIF lines. These deficiencies allow selection for fused

cells ac@tdndlnmﬁgcleAtlﬁemesazlﬁilYmplwld bssgm@wr@mthfﬁtmcwedmr@les The DNA

hypoxanthln te n/th m di di ter t|v

enbod meBnB I PR R VL L oo W an PP SRt b BuPE® can be
made si @ cmeglqnabl aslﬂi gymmeazéaaﬂ%e .&., p CANAABI boh@smirg 21985t Theeec&bkbﬂs ect

pol ypepti des can al so_be produced b genetic engineering. In this

t echni quelectepoygtechinthie @tllaﬁ*ildéh?iEmpélrlﬁ ﬂlfﬁ‘ﬁefbwﬁbé@l]?ﬁeph%ﬁt SBOCYSr oduci ng
cells ar eg&?‘g Ifd %’e%r mrr%%g“sdﬁ LEGsy 3 F(Ito'rrﬁ)qf?anglry %@g‘i@%ﬁﬁé} e Ofi1 gpge%%nger RNA

25 isola omtH een onmas | used

t enpl at eVIId sexpkrces IBIN&eU;ﬂiag@ Plﬁige alszrpﬂes dingcat arvigen Bindidy donyaiothavbiaidots, each
cont ai ni ng one heavy chain gene and one |ight chain gene retaining t he

initial Ahintigenok B]é‘?fFf’rtl(h‘i’ tfysuhleért prlaBertide) W Berrslsrterdl OR INtEpHVEBr i at e
Walo) .
sect %nsaﬁf ehBo 2Rd fab&Eq | hﬁ@é@eéﬁ%g 'H?)u 59 coh@l rdd6h §%‘cﬂfcﬁ%§fa9@oﬁ/em ors

A conbi nat r|aI Ilbrary can const ucte ni ng eavy 30chain
gene |ibbady with the Iight chain gene library. This results in a library

P gt or &g TR ER R O P Sl me A0 OB YRS TR S Ua or

t hat carA}g LDesE NIePeT/ @B e1/0PriaF P@?fp%heﬂlolnm)@o@omsm (w@o1heeieria,
i nsect ce ? manmal i an cell's,” or other suitable protein roductlon host

cell). V%@fh%/ﬁtl@@od\y%%éfﬂ@@nt\ﬁ@s%él12§6| QAL 5082; M@Qﬁ/@ﬁ%b@né@ Post, the

o, S0Py N AR, RLEREHDS SR SRR L PN Afpte antodt e

met hod of,82n04Hosl¥7 N6YEIUS L2 DA0S; n5'916/6$7 PhagE22s; S$J6$8/72Phﬁm W3sglday is used
for high- thr ou hput screening of proteln interactions. In this nethod,

phage ar &90%:10¢:2a¢h elowhich by iagoraptateddisrain Ayl irefereaesidi if<néisgby.essed from a
repertoire or conbinatorial antibody library (e.g., human or murine). Phage
expressing an antigen binding domain 10t hat binds the subject polypeptide
of interest aFermahdonhed&kiranddentdsiof admimsiktrgtiome pol ypeptide target, e.g.,
usi ng. | abel ed_pol ypepti de or. polypeptldeﬁggund to or caFtured on a solid
surfdte or bekbErapsbySoMeRUioy CHPSEINGEAROEE domainsAsidiseiqsgd PEPRAEht ous

?Pﬁg?v:gﬂgFEPSQEEd§gﬂggﬂEﬁﬁuFﬁﬁ% 5r Reav ﬁ%ﬁggﬁg&ﬂQEQ%?gg}?ﬁdgﬁg%g£YI|zed
Fv ant i body elmt@dmg?the reelytibi dmagnnb ynd a pharmaceutically acceptable carrier.
Supplementary active compounds can also be incorporated into the compositions.
As used herein, the term “therapeutically effective amount” or “effective amount”
25  refers to an amount of a therapeutic agent that when administered alone or in combination
with another therapeutic agent to a cell, tissue, or subject (e.g., a mammal such as a
human or a non-human animal such as a primate, rodent, cow, horse, pig, sheep, etc.) is
effective to prevent or ameliorate the disease condition or the progression of the disease.
A therapeutically effective dose further refers to that amount of the compound sufficient

30  toresult in full or partial amelioration of symptoms, e.g., treatment, healing, prevention

or amelioration of the relevant medical condition, or an increase in rate of treatment,
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15fused to either the phage gene Il or gene VIII protein. Exenplary

nmet hods are set forth, for exanple, in EP 368684B1; U S. Pat. No.

5, 969, 108yoHongeadsoom H. R and Chanes (2000) | nmunol . PCodsgo1dn1a@%4; Nagy
et al. (2002) Nat. Med. 8:801; Huie et al. (2001) Proc. Natl. Acad. Sci.
USA 98:2682; Lui et al. (2002) J. Ml. Biol. 315:1063, each of which is

i ncorporated herein by reference. Several publications (e.g., Marks et
20al . ( 9%5%1 Bi o/ Technol o 10: 779-783) have (Aesc%i hed the production of

hi gh- af f IR IEFRHCORAE PBEIUTBLCHYL WHAFPURRIST TG IeCHY® Hapyntel 2B 888 nat or i al

i nfecti o aanghduft by YhELa@RRIiNakLH AR 0&S oRmdld &Ss8dYeduRE iCANSUEMEIHINY | ar ge
phage libraries. In related enbodi nents, ribosomal display can be used as a

di spl ay plattflersthrabed%eatgeast pbawed S&t atleast Ab@OEP%Nat leamiabowfiolat 18: 1287,

V| I d. j . : , d '
a1 200y oottt EEpaliion 5t B0u S R AR ¢ AL "Can b

scr eened7(Rr atadtst &t 86%( BAERE alfut 80%, 6ZROR) thil 90%, MNatdtionAs &k seRiity USA
97:10701; Daugherty et al. (2000) J. I|nmunol. Methods 243:211. Suc%

pr ocedur @sonsrasyiaie SYNplemsastogEded with a dekyt podate-thiphezyeedn aesmhyiduds for the

ool ati . ‘ . .
i pi 2y RfRBERE SEly & ELACe HhoRRREIARA APIERR Bl wIZER, e
of phagethpagtrtciSaesh wiictionciarseyeriti earpled manicdsedt folexsaplechcimsprevieiodi ng t hem

For exanpl e, DNA sequences encodi ng heavy chain variable (VH and |ight
chai n valVPall kealing predgnesssangtoges i fi ed or ot herwi se isol ated from ani mal

C i brarie icIUNE: i i I YaxRRk ¢ d.i ssues)
OPNglydnt hetic %[t)ﬁN%\a iut’c)lrC glri es.ca'(ll'?lghll E)){I{l%%ef%co })’r%igcmt’o ealngléHf %%EMVL rgg?y ns may be

j oi ned tagetiede.ghy LAMX oc EQXi2hdagalyt{edagnain byarPER)ith3hatype of disegbeiont 0 a

hagem d vector (e..qg., AB 6 or,. mb 3 HSS). The vectar .is
b1 oot r opti ks extii s Eoghe Gseieg EUBIEE Rnd sig® Bhihe JUGHIES SHOHEE B8R phage.
Sequencegemnedi Ridoker ¥k or VL regions are usually reconbinantly fused to

either gene 111 or gene VIl sequences of the phage. Phage expressing an
anti gen bi ndi Marielsrpiarmadeaticab coigoidorsringd techgmesofor itheigrreparat{qn and usg

Subj B0t BOLARSRIA fIEle SARIDR, AELAG B O ACERIL hedow L nraOpatiaen. e 0.
usi ng | abel'ed™an rgen or antigen botnd to Or Captured on a soll surface or

bead. listingAd dhitdbdgHar@xe01pdies comppilagss thidsedhayquee fdreets: adigihisdatishose
di scl osed in PCT Application No. PCT/GB91/01134; PCT publications WO
90/ 028099na M YNEfarFy sexts spch g Remingron's\thagmaqeiedl: Sojgnces /1 1thxds 1988 95/ 15982;

10,95 208 odilg A PSRRIy
5, 516, 63¥icGoaw-&0]122%)5; Bnbe&ity DT theSScidRey thPaladelphid 6&Js)OBRemmgtonoThevhi ch i s
| nCOi(P or §§i§r9cer£%5 %irz{]ctigg 0 lgflaerrrngcr:]ﬁnglprf)irilctoa \%{Héu’{’lse E?LyWilkins, 2005; and
University of the Sciences in Philadelphia (eds.), “Remington: The Principles of
Pharmacy Practice,” Lippincott Williams & Wilkins, 2008.
The disclosed therapeutic compositions further include pharmaceutically
acceptable materials, compositions or vehicle, such as a liquid or solid filler, diluent,

25  excipient, solvent or encapsulating material, i.e., carriers. These carriers are involved in
transporting the subject composition 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

30  include: sugars, such as lactose, glucose and sucrose; starches, such as corn starch and

potato starch; cellulose and its derivatives, such as sodium carboxymethyl cellulose, ethyl
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Formul ati ons, kits and routes of adm nistration 20Therapeutic conpositions
conprising catalytic domains as disclosed herein are also provided. Such
conposi t iwotypeeal |y conprise the catal ytic domai n (oPCa/useehai@onci d
encodi ng the catal ytic domain) and a pharmaceutically acceptable carrier.
Suppl enentary active conpounds can al so be incorporated into the
conpositions. As used herein, the term"therapeutically effective amount"”

or "effec e anpu 25 refers to an amount of a, therapeutic agent that
When adnidBEABGCG NG 267 ienP S E ST T Gt REF o FEF BEBOLIE agent o

a cell, £d &RULbu® afd BhRRLitdr§ vixes; dilTBIERhs Sdalt A8 cBibMBRNOIP safflgHRR- human
ani mal such as a primate, rodent, cow, horse, pig, sheep, etc.) is
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of the disease. t herapeutical ly effectiyv ose further refers t hat
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amel ioration of the relevant nmedical condition, or an increase in rate of
t r eat mentlumpaEn hygjoxige calginid astl: pyrogaediics metqrotioenicsigipe: Kdpgfirs iselgon:An

effectiv X I a t, 1.Nj red, in one
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30% at | east about 40% at | east about 50% at | east about 60%_ at | east
about 5799 ageodiwgdpuryhiliategd,magnesipmsteate it W coloring Agerthdrled§o,

redugd i o, i ; oL i i a |lysyl
ot (s o Rk, LM g QYR ke en O R o DU TR AT BRS WA A B Y e
or nore stigpidant camakshbe phrsentde thef compeaitivent Wit h t he agent. Such reduction

in severity can be manifested, for. anmpl by .i. r oved. wound heal i ng or
Lnnareed anat BBeREcBel e R e E et S e A i e 5t o v
domai nofdrintWadbn 84 éja’izﬁ?ﬁé YRR RZ Y MR y{ Bxiflase-Fpd- R yale, bQbAoGathdtert i C

yp

domain) varies with the e of disease or diSorder, extensiveness of the
di sease orofdi mgledercid ampdyigzaachhh cathbyticndamaln, sud subjéohglf engrambiedini¢riease or

A Ssopdder o XXin @S LLRHIRCAULLERE 1 TRTPRAHLLADS: NG AN, AHGE Ll thel &
prepdration and PUSE A5at & KROWH 20 t Hos & oF > skPT TRt he® AFt ' A i ght of

t he preseaitbdihicaCa0$Hicelontef ofa Bellaii@de lty®tdnagmey, fatiulakl & fohar macol ogi cal
conpositions and techniques for their admnistration one may refer to texts
such as MewAgRUGRalsapifdr maceuti cal Sciences, 17th ed. 1985; Brunton et al.

200, 20 ShLI BRSO RSBLAUERL AR SO BOHIGTS, |
" Rem ngt site(s) khe type of disorder to be treated. Exemplary formulations include, but are not
20  limited to, those suitable for parenteral administration, e.g., intravenous, intra-arterial,
intra-ocular, intramuscular, or subcutaneous administration, including formulations
encapsulated in micelles, liposomes or drug-release capsules (active agents incorporated
within a biocompatible coating designed for slow-release); ingestible formulations;
formulations for topical use, such as creams, ointments and gels; and other formulations
25  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
30  locally. Localized delivery allows for the delivery of the composition non-systemically,

for example, to a wound or fibrotic area, reducing the body burden of the composition as
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20 Sci ence and Practice of Pharmacy," Lippincott WIllians & WI ki ns, 2005;
and University of the Sciences in Philadel phia (eds.), "Rem ngton: The
Princi pl esoab1iRizagemacy Practice,” Lippincott WIIianms &POEIUS219/04A0D8. The
di scl osed therapeutic conpositions further include pharmaceutically
acceptable materials, conpositions or vehicle, such as a liquid or solid
filler, diluent, 25 excipient, solvent or encapsulating material, i.e.,

carriers. These carriers. are i l ve n tran t he subj ect
corpos! L UIPREEIn SHETDH G e or I B dRaheT et By e g S By gan, o
regi on ofhdupd (ROGY of FaRBuCREdiL ALy Pl cl[é‘%lce@@&%ﬂﬁ lb&t ndthintiR@ tsense of
bei ng conpatible with the other |ngred|ents of the Tornulation and not
injuri oustemt@amdm@atlpa@meqrtcan Sonrehievedripliefscadn preegeryl Mevhmd@ forcantingkr ve as
pharnaceutl y- accept abl arr.i er : ctose
Ol dcose. Muiiling sRECRB R o BRN LA PO i e B BB s B DS FEh

cel | W osg sdiflls ilﬂdscad%ltdryaﬁele‘é@ﬁhsl@d@@th%sartsﬁﬁldéﬁleﬁi}ﬂebétkh(df@fﬁlhy | cellul Ose
ethyl cellul ose and cellul ose acetate; powdered tragacanth; nmalt; gelatin;

talc: excipi elmlantedishnts avcokesa use toeiarmymepdiipd egritorsycinasd@ombalyic such as

Bnd Soyoiinio ) S ERGRAES 1oa 3R A NRE, Srem AT Pl Mo "

gl yceri ndemfbrrhmllatedmmnmﬁ mmeamhap@gmhh@nhmrgﬂ y e stedsitadls, USuch as et hyl
50l eate and ethy | aurat e: agar; buffering agents, such as nmagnesi um

hydr oxi dB&Hd\aP PR disriRseE Hent of qiokyracticanaterigh wligh par have ageping
I sot Rﬁ' Cas%@thbt@@ w1t]§ tﬂ(gﬁéhv%rf@ Sl RAnd€ t(gﬁlﬁgr @Jﬁgp%“h%@&l ef%g%/d:tg Qﬂét/lfcgsr

sol ut1 ons; non-t'oxi ¢ comnpat i tances enp
phar mac eollt thc a]assc ailmingbipalegradyide anm@o@wub@ padymérsiifidledesU &n Batlenltldﬁ p.cant s,

2gent . FareiThagbliboRien’ S AR TOENC 8- Sl EufBrals. Alalla agdand '

per f um ngjs@eeRthToa LKA mgntaﬁ@ﬁs@tm%]@g KRR 2] pARnRl & PprepiI&geNt in the
conpositions. Anot her aspect of t resent disclosure relates to

kits for cmm‘d ﬁgclmsta Qeﬂigrawrh mh@ntﬂa@n lmpamﬁ Me&mdabifmakma@rmawdof a |ysyl
oxi dfasse Yasgﬁ'l%ly (TE tcarryl 4 Sactilf(:)r%ﬁegjtlrcl:erzﬁ Y] afy desc rrl;bed dn %ﬁltlg tqg;[\ﬁ eenpOdl ng

such™a cit ol n; st one e Ki t
conpri ses 464,680 ahyikeirca pkqmbﬂc@tmg may& il isanisdBea i ¥ plventzyiehe( or a nucl eic
acid encodlng a catalytic domain of a |ysyl oxidase-type enzyne),

f or mul at Gdrapauts PR Mebwgrsed an thegpppat  The solventriy shengwaperater gHergamtase i ver y
net hods af, lggﬁﬁaally adapted according to the site(s) and type of disorder
to be trea enpl ary formul ations include, but are not

U.S. Patent No. 6,120,536 describes additional types of coatings for use with a

20  wide variety of prosthetic devices, including stents. Examples of additional medical or
prosthetic devices that are useful for administration of the compositions described herein
include, but are not limited to, blood exchanging devices, vascular access ports, central
venous catheters, cardiovascular catheters, extracorporeal circuits, vascular grafts,
pumps, heart valves, and cardiovascular sutures.

25 The use of devices coated with the compositions described herein, including
stents and catheters, allows the compositions to be delivered to specific or localized sites.
Such site-specific delivery can provide a means for use of compositions, and/or dosages
thereof, that are not otherwise amenable to systemic delivery due to solubility, systemic
toxicity concerns, or other issues. By way of example, f-aminopropionitrile (BAPN) is

30  known to be useful as an inhibitor of lysyl oxidase-type enzymes, but this compound is

highly toxic, presenting problems for its effective use when administered systemically.
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20limted to, those suitable for parenteral admnistration, e.g.,
intravenous, intra-arterial, intra-ocular, intramuscular, or subcutaneous
adm ni st ra0i20ny02268¢| udi ng formnul ati ons encapsul ated i n RCTAISR@9/0461bposones
or drug-rel ease capsul es (active agents incorporated within a bioconpatible
coating designed for slowrelease); ingestible formulations; formulations
for topical use, such as creans, ointnents and gels; and other fornul ations

25such i nhal ants, aerosols and sprays. The dosage.of the conpounds of
Che di'scTBSIERT ity AR5t G S IRaT SRt Erlt Bt Setstit £ ¢ he need
for trealdmpundishén @sCBAPNB%rrﬁi‘ts hRratd g Jufll @ fEQERO abdab&in o AR eQNET al
heal th of the subject, and other considerations well known to the skilled

arti san. ol lncalgdi tiapnerl thapdeteasingt the systemic dorpo sifedtpasodated mitbedcher ei n are
del i ver 990 300I 0 Sal ly. Localized delivery allows for the delivery of the
conposi ti O NS -'system cally, for exanple, to a wound or fibrotic area,
redu@ ng the body burden of the conposition as conpared to systemc
delivery. Such local delivery can be achieved, for exanple, through the use
of various melp@al |y i npl anted devices including, but not linted to,

stents and ca . Al i nj .0 t hods
for coating, ?%cgﬁ %&?ﬁp rtllg,és (gl%qb%%&h%g%ﬂ g%‘%ddo%lgre\?\ﬁogggégt 3%%1’%%?%?@%%% agent s
t o nedi cbd uddwvi sasdsdclr. Hassiiverbstrardfoc aishyt @flgsydbeidast ablimstied in the art
and cont enpl at ed herei n. ... I nplanted stents have been used to carry
medi ci nafCty§Ehe-&,; cAAgRN SOt IHkG o Apeuee tyaRthsan 95y is pas 8tatigyal 5. 163, 952

di scipsegnafysidir I8l 2 TRt E@j)ﬁ&%, %id%dﬂi 38ldefre ST lﬁﬁ‘e Lifss, tonpuligt ed to
carryanéllscsiné éaent ’n the raterial of the stent I \s{%ll%.’ u@.h t ent
No. 5, 09eat8yfic dorsaihowith lgsys beidaseaictinity ehy aiso ibe upal terchadactehizcevc amd have a

coating l0associ.ated wiith the delivery of compounds. O her patents which
are di re%’ilgﬂlgta&tlg%@%t@sly% O HBsEYRE §MMYi zi ng bi o- degr adabl e and

bi o- sor babl e pgd mﬁfse%ﬁh@miwsseu-hﬁreifaé@mo Doused (& nd83nsleh1L: Rat biad €Nt No.
4,994,071. By way of exanple, U S. Patent No. 5,304,121 discloses a coating

appl i ed tope.g. $Bhand/onsP XL 2rgtabiticalompdrsogel. spoll prganicandlegulpy esel ect ed

conpaund_such as ell growth i.nhi bitor. or heparin, t hods of making a
o BBt 05 pRL R e s eyt Rise BERRHS RolchEIREF &l as sl ped

in U S HatigaiordNg.e., acthodord oPinhieiosd) bf aatpigtiy a&ivigoati ng nmaterial is
di ssolved in a solvent and the therapeutic material dispersed in the

sol vent . The Skg sbjact palypepsidesdisglosesthesein preclsocysgtud éor agnemtiomef st ent .

antibodies directed specifically to the catalytically active region of human and murine
LOX and LOXL2 proteins and other lysyl oxidase-type enzymes. Such antibodies can be

20  used, for example, in medical and/or therapeutic applications for diseases or disorders
characterized by pathologically increased levels of lysyl oxidase activity.

In addition, the subject polypeptides are useful in medical and/or therapeutic
applications requiring crosslinking of collagen: for example wound healing and treatment
of diabetic ulcers. The smaller size of the isolated catalytic domains (compared to the

25  full-length proteins) may facilitate their use as therapeutics, due, for example, to

enhanced stability and faster absorption.

EXAMPLES
Example 1: Human LOX catalytic domain
30 A polypeptide including the catalytic domain of the human LOX protein contains

207 amino acid residues and has the following amino acid sequence:
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U.S. Patent No. 6,120,536 describes additional types of coatings for use
wth a 20wi de variety of prosthetic devices, including stents. Exanples of
addi ti onawormedimade7or prosthetic devices that are usefulPCrTars2admispstrati on
of the conpositions described herein include, but are not Iimted to, blood
exchangi ng devi ces, vascul ar access ports, central venous catheters,

cardi ovascul ar catheters, extracorporeal circuits, vascular grafts, punps,

he compalP LR RERIOA I T TV NS FENCE A0 TR a R RERAETLEY, G

t he conprEPHRYKNGOE TS FIPISRYRYEAW EWIHERDH YHIMD IS Y BEADANRSRRHUCh
site-specific delivery can provide a neans for use of conpositions, and/or

dosages Eﬁéi’l@bf’pFCILIE@TS@DéfQ%HRMMMBEQWWQQ%DTKCB%MWIHHDV& y due

exanpl o, PP NSNS Bt P Py PR Ry B AR 6T o 22

i nhi b5 t ofSEY} b Wey:h) oxi dase-type enzymes, but this conmpound is highly toxic,
presenting problens for its effective use when adm ni stered system cally.
The use of a Brcssein eahadanents, agrolyentde eliding thejbynae LO cafdyiiGery of an

active ggﬁgm%escl%m? tﬁé’ tl%% &%F&Iﬁq&mlﬁ relidfe O(f‘G Ef"ln gggeq]gg& at

effectiv osages In a ocal I zed manner asing the
syst em csHown aboed.f ect s aSSOCIated wi th such conpounds 5 Uses The
pol ypepti des dj scl osed herein have a nunmber of uses., For exanple, they can

be used as st aRgBy¥BEY PEIAgsequ%lePFQﬂén&%ﬁtbd%ﬂt§))1YP6IPUd§§§8V§“%% the oxi dase

enzyﬂptl&ugg éM&h%nQ@ g., collagen crosslinking). One use for such an assay
is in a nmutationa 10anaIyS|s of, e.g., a LOX or LOXL2 protein and/or its

gene. ThEGTEIRGREEACAY TGOFHGEIGHCEAIGTACT ACATIRINSGRGTCTHEUTARG dase

Moyl ot Gt Ry BRI AR ACRREAIGAT LR GEC ARt 25 ©

al so be G@@tA@TA@@IG('ZATA@N@GG@&%A'P@TC@GWGNTTA@F@ATClA@A@G@'I@TC’It@XL2

catal ytic domains, e.g g@nlc nol ecul es or 15macronol ecul es (e.g.

pol ypept Ca?é?s\ﬁATSETﬁi@Cﬁ?&%AGHéEIK}fb AN GC A EeUNEA THRYGAJTT TAS TduCat or s
ubj ect
polyg%pt gggﬁgﬁég‘osedRET?gﬁgkﬁﬁégéFg%ﬁggQQﬁ%¢$¢A¥g%%¥%%Fgé‘CyngAﬁ'bodles
di rect edTAQ%AT@AUMIthG@\G:MmmCCq@}@M@Am&A&gA@C@&GA@@A&GAnd
muri ne LOX and LCMLZ(grotelns and ot her %(%j oxidase-tX¥e enzynes. Such
ant i bodi 83 GHATGAAGGCCACAAAGCAAGTTTCTGTCTTGAAGACACATCCTGTGACT
ATGGCTACCACAGGCGATTTGCATGTACTGCACACACACAGGGATTGAGTCC
TGGCTGTTATGATACCTATGGTGCAGACATAGACTGCCAGTGGATTGATATTA
20 CAGATGTAAAACCTGGAAACTATATCCTAAAGGTCAGTGTAAACCCCAGCTA
CCTGGTTCCTGAATCTGACTATACCAACAATGTTGTGCGCTGTGACATTCGCT
ACACAGGACATCATGCGTATGCCTCAGGCTGCACAATTTCACCGTATTAG

(SEQ ID NO:2)

25 Example 2: Human LOXL2 catalytic domain
A polypeptide including the catalytic domain of the human LOXL2 protein has
the following amino acid sequence:
TAPDLVLNAEMVQQTTYLEDRPMFMLQCAMEENCLSASAAQTDPTTGYRRLLR
FSSQIHNNGQSDFRPKNGRHAWIWHDCHRHYHSMEVFTHYDLLNLNGTKVAEG
30 HKASFCLEDTECEGDIQKNYECANFGDQGITMGCWDMYRHDIDCQWVDITDVP
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20used, for exanple, in nmedical and/or therapeutic applications for

di seases or disorders characterized by pathologically increased | evel s of

| ysyl oxiwliase11eedvity. I n addition, the subject poryyseqviosas2 are
useful in medical and/or therapeutic applications requiring crosslinking of
col | agen: for exanple wound healing and treatnent of diabetic ulcers. The
smal l er size of the isolated catalytic domains (conpared to the

xampl e, P08 YaRn B SRRt ke e RN AR e e o 1

Human LOXreatrsGyinngpspon 3@kgab weeps i de including the catal ytic domain
of the human LOX protein contalns 207 am no acid residues and has the

fol | owi ng ani hocegeinenggineeds:a potyreplidADPMYINQAR: TYQKMIRYNLREAMEENCLAS
TAYRADVRDYDHRVLL REP SDF PSRPRYS L DANTORRVA
G KASE I & LT AT AR G SECE R HENET CELON BT DU PLPECRUS oRPS
YLVPEﬁDYgIHNkMﬂB@% RYTGHHAYAS CfTI SPY 5 (SEQ ID NG 1) In certain

enbodi nment s, pol ypepti de |ncludﬁu9 the human LOX catal ytic domai n does
not include tlkﬁhuﬂwn NAgsegiaense caerlingeiheilieXk 2 sty dpm@niy: j n t he sequence

shown abgye. q}@@g@ ﬁ?bf@ﬁh?ﬁﬁﬂgg ?G%@RBQGR%th@@kﬁﬁﬂvﬁﬂbﬁ%ﬁﬁTﬁéc

cont ai ni ng t mal n

TGS AGGAGAACTGCCT
TGCAGAAGAT GT CCATGTACAACCT GAGAT GOGCGGOGGAGGAAACT GTCT
GGCCAGT ACAEBRIACKENREAS T EF OAGEAP AT ST CAEAGRFBET B CCGCCOGCTCCTG

CT0%3“75@@@@@%%%%ﬂ@é&@%%@éﬁ@%%@%&@@%ﬁﬂl6?5@§X6T%@CGGCCCAAGA
GCCGNJJVK¥GATTCCH}X¥WJGGCNJKHTGWCKHJVK%JTACCA
‘ 4 ACTACCACAGCAT

TATGGATGAI ; AR
ATMW%%@T%@@WCACCAAM%%
TCTCTTAAGTI ACEMIAEG GAAACATACASTIHAGA AN REMIAATGTGAAGGAGAC
ATCCAGAAGAATTACGAGTGTGCCAACTTCGGCGATCAGGGCATCACCATGG
15  GCTGCTGGGACATGTACCGCCATGACATCGACTGCCAGTGGGTTGACATCAC
TGACGTGCCCCCTGGAGACTACCTGTTCCAGGTTGTTATTAACCCCAACTTCG
AGGTTGCAGAATCCGATTACTCCAACAACATCATGAAATGCAGGAGCCGCTA
TGACGGCCACCGCATCTGGATGTACAACTGCCACATAGGTGGTTCCTTCAGC
GAAGAGACGGAAAAAAAGTTTGAGCACTTCAGCGGGCTCTTAAACAACCAG

20 CTGTCCCCGCAGTAA  (SEQ ID NO:4)

Example 3: Murine LOX catalytic domain
A polypeptide including the catalytic domain of the murine LOX protein has the
following amino acid sequence:

25 GLPDLVPDPYYIQASTYVQKMSMYNLRCAAEENCLASSAYRADVRDYDHRVLL
RFPQRVKNQGTSDFLPSRPRYSWEWHSCHQHYHSMDEFSHYDLLDANTQRRVA
EGHKASFCLEDTSCDYGYHRRFACTAHTQGLSPGCYDTYAADIDCQWIDITDVQ
PGNYILKVSVNPSYLVPESDYTNNVVRCDIRYTGHHAYASGCTISPY
(SEQ ID NO:5)
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20 CAGATGTAAAACCTGGAAACTATATCCTAAAGGTCAGTGTAAACCCCAGCTA
CCTGGTTCCTGAATCTGACTATACCAACAATGT TGTGCGCTGTGACATTCGCT

ACACAGCAGKD CATIARIBHAT GCCTCAGGCTGCACAATTTCACCGTATTAG ( SEQPCIDYUSA1B)N4ABEXanpl e
2: Human LOXL2 catal ytic donain A pol ypeptide including the catalytic
domai n of the human LOXL2 protein has the follow ng am no acid sequence:
TAPDLVLNAEMWQQTTYLEDRPMFMLQCAMEENCLS AS AAQTDPTTGYRRLLR FS S

Q HNNGQSDFRPKNGRHAW RHYHSVEVFTHYDLL AEG 30
HKASFCLEDTECE% Nf%%%ﬁ@ﬂ%&ﬂ%ﬁ%%ﬁ%l NPNFEVAES

DYS NNI MgSehin ¥R Sl MAENGEL {# o idFatiaedtid e ek NNEEBPR thokqubieNO. 3)

In certain embodi nents, a polypeptide including the hunan LOXL2 catal ytic
domai n dgwsvorebové.ncl ude t he | nitial threonl ne and al ani ne residues ("TA")
LgxtgeCZ$gF§Pf§ %Bﬁgg m@ sequence encodlng a pof}pggtldemﬁugmglfh nf(sXecglga%q{cng the

ACCGECCCIsa e TESGT CCTCAAT GCGGAGAT GGT GCAGCAGACCACCTACC

TGGAGGACCGECCCATGT TCATGCT GCAGT Gr GCCATGGAGGAGAACT GCCT
.00 SCATEEAGCEI TCCACGTACGT

3 ( GX OBBCACIABCBACACAGGGTACTGC
GAGGGCCACAAGGCCAGCTTCT GCT TGGAGGACACAGAATGT GAAGGAGAC
ATOCAGAABAR PRCCHC AP P TCaEAT AT CACA &S A6 TTCTTACCAAG

GCT%%@%E@W@%@WM@QACATTACCACAGC
TGACGT GCCOOCT GGAGACT ACCT GT TCCAGGT TGT TATTAACCCCAACT
@ACACAGAGGAGAG

AGGT TCCASAGTZGUAAPATTCUAACALTOATTAA

ﬁW@%W@%@%G&@%@M (550

| D NG 4) TEsarmAecAc AdCoe HPECaTeWATGdRIM N CACAGAGRATYRERTCE

including the catalytic domain of the murine LOX protein has the fO||OWI ng

ani no actAKGUEATEACQYCGL ADOIRHFYXGAA THVOKNVBMYNARGANEANEGRAT /ST TA

ECHIASF L B0 S VNG AETAY) RS PRI MD | BTGB DS BaR LRVS,
VNPS YLV€E$@GFNBWRGDIMIGSH@@@@TIA&(PA{A(FSE@GQGQJEBTGACATTOGCI:er tain

enbodi nent s, B.Aﬁf/ (SAI de | _ncI uding the nmurine LOX cat aldtl ¢ _domai n does
not i ncl AEEGAG T MEGaRd CREGAAJLEICAEOTATRAG e sequence

shown b 1p NO:6)

20 Example 4: Murine LOXL2 catalytic domain
A polypeptide including the catalytic domain of the murine LOXL2 protein has
the following amino acid sequence:
TAPDLVLNAEIVQQTAYLEDRPMSLLQCAMEENCLSASAVHTDPTRGHRRLLRF
SSQIHNNGQSDFRPKNGRHAWIWHDCHRHYHSMEVFTYYDLLSLNGTKVAEGH
25 KASFCLEDTECEGDIQKSYECANFGEQGITMGCWDMYRHDIDCQWIDITDVPPG
DYLFQVVINPNYEVPESDFSNNIMKCRSRYDGYRIWMYNCHVGGAFSEETEQKF
EHFSGLLNNQLSVQ (SEQ ID NO:7)
In certain embodiments, a polypeptide including the murine LOXL2 catalytic
domain does not include the initial threonine and alanine residues (“TA”) in the sequence

30 shown above.
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The nuri ne DNA sequence encodi ng a pol ypeptide including the LOX catal ytic
5domai n is: GGICTCCCGGACCTGGTGCCCGACCCCTACTACATCCAGGCTTCCACGTACGT
CCAGAAGAMED QO INGIARCAACCT GAGATGCGCTGCGGAAGAAAACTGCCTG  PCT/US2010/046192
GCCAGT TCAGCATATAGGGCGGATGTCAGAGACTATGACCACAGGGTACTGC

TACGATTTCCGCAAAGAGT GAAGAACCAAGGGACATCGGACTTCTTACCAAG 10

CCGCCCTCGGTACT CCTGGGAGT GGCACAGCTGTCACCAACATTACCACAGC

T GCTCAAGEOCALERCAA L T RN GEACAER ST A e the LOXL2

TGGGTACCAGA T GOGT GCACT GCACACACACAGGGATTGAGTCCT
GGATGTTAT GACACCT ATGOGGCAGACATAGACT GCCAGTGGATTGATATTA 15
CAGAT GT ASAACCTECARABT AT EOAAAGET CACTOPHAACTOTACZYACAGACTGCCTACCT

ACACA GO T AHCEE R et BEHE AN ARKEAER TR G PN B Fbicanp

4: My i nectQCrcetanyiGr AoRaiTGACCCCARPRGHIRRCCAEdGGEC GHOTa T
catal ytic domsu n of the nurine LOXL2 rotein has the foll ow ng am no aC| d

sequencet CT T\@@@W& ECT O R
G RS NEIAERE PR AT RERTHRF D) 0

DYLFQWVI NRWEVPHSDE$NNGMRWM@G€MSEEKEQK€AEHF@TGGQMS VQ
(SEQ ID NQ 7 n certain enbodi nents, a pal fl(fﬁ) (Btl de including the
TORGTGT

muri ne L@S@L@%?W@GICM%TWE@QQWAGQ&% AGCGAPSATE and

al anjge C@@lé@k‘@%d Afé@} t{)ii(%gcptéﬁ REME 'RE@%@A@Q ARQURTCACCATGHIRFIUr | ne
BATEANGAGA

DNA sequence enco

ng t e LOXL?2 cat al ytic domain
is: ACT . (

CCTTCTCCF GoeA e APEATAPNT CHOGARICA REATICFEAREVECAEGAGCCGCTATGA
GGCCGCCATGOGT GGAT T TGGCACGACT GCCACAGGCACTACCACAGCATGG

AAGTCTTCH O PEAASCECACTNACERAETTGRA GCCTTCAGTGAG

ARG TR R T AR BLEATAECAT G AR TAACCAGCTCT

GCTGEGAGATGTACOGT CARGACAETEACNGERAGT GGATAGACAT CACCGA
TGTGCCCCCTGGAGACTACCTGTI TCCAGGTTGTCATTAACCCCAACTATGAAG
TGCCAGAATCAGATTTCTCTAACAACATCATGAAGI GCAGGAGCCGCTATGA

TGGCTACCGCATGE . [ Ll A .
CACACAGAACACAK TS R F A PR P et in R e el 1
NO 8) Exanpl eAbexpixpii@sadsesteahathuned fulKe eapradsydn of darippeptidainchrdied i an

cell s An_expression cassette that is used for the ressiaon of a
pol y%bpt thg @Bp}ﬁg ILGHE ﬁ%}a ytic domain was constructed by PCR amp?ﬁgat?on using a human

LOX cDNA as template (GenBank NM_002317, obtained from Genecopoeia,

Germantown, MD). The amplification product, containing sequences encoding the
catalytic domain, was cloned into the pSecTag2/Hygro B vector (Invitrogen, Carlsbad,
CA), generating the pSecTag2hygro-hLOX MCD (also referred to as phLOXMCD)

25  plasmid. Transcription of this clone with T7 RNA polymerase generates a mRNA
encoding a polypeptide containing (in N-terminal to C-terminal order) an
Immunoglobulin kappa signal sequence, the human LOX catalytic domain, a myc epitope
tag and a His, purification tag. This polypeptide has the following amino acid sequence:
METDTLLLWVLLILWVPGSTGDAAQPAGLPDLVADPYYIQASTYVQKMSMYNLR

30 CAAEENCLASTAYRADVRDYDHRVLLRFPQRVKNQGTSDFLPSRPRYSWEWHS
CHQHYHSMDEFSHYDLLDANTQRRVAEGHKASFCLEDTSCDYGYHRRFACTAH
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20 the human LOX catal ytic domain was constructed by PCR anplification,
using a human LOX cDNA as tenplate (GenBank NM 002317, obtained from
Genecopoewa,20Gane@nt own, MD). The anplification product pPCTarst@ionie192
sequences encoding the catalytic domain, was cloned into the pSecTag2/ Hygro
B vector (Ilnvitrogen, Carlsbad, CA), generating the pSecTag2hygro- hLOX MCD
(also referred to as phLOXMCD) 25 plasm d. Transcription of this clone with

Nt or m AU PER PR D R p LD PR A B PR SR ER R B e nce.
the humapkOXGEM &Y XSIGCTHIPRGPEGK MSEEENINPOOMAGIHNY fSiEh$6 Nwo) f i cation

tag. This pol ypeptide has the fol[Tow ng am no aci d sequence:
VETDTL L L $elgwiresTbAAQRAGSPDIs/apDRYYIa@agTvdeRiveNY lhRit8lcized sequences

CAAEENCL ASTAYRADVRDYDI-lRVL LRFP PSRPRYSWVWEVHS
GO NS A PR R A o O\ ERBE AGHUAT peauences and

TQGAL SPCGEERH ¢ €tk ikXs ¥ Din kb KIBENY | (AP MNP@PYQM&%TMRQ MNFAVOHHAYAS
GCTIl SPYGPEKLI| SEEDLNSA VDHHHHHH ( SEQ I D NO :9) The sequences of the signal

peptide and njlke PAg sqeenssdeeedingthis TRHEPEPEidE (it berleslinpdengeancesepr esent

am no ac I nd 5
e R R R T SRR L R T
( NSAVD) . indicated 1ﬂ'hﬁ;vd'r)l‘d&se5@g¢bestce encodi ng this pol ypeptide (w th underlined
sequences denot| ng nucl eotl des encodl n% t he (S}I gnal sequence and the myc

tag, and |inkeASEydekedsraliits LINE:E » CTCIGGGTTCCA

ATW%%%@W@%&%%%@T@%EWACGGTGGCCGACCCC

GGT TCCA cggcccagc
SATACHE ¢ (6

GAATGTACAACCTGA

T
MTACAGGGCAGATG

WWXMTTMWWJ@@@@W@A%GAGTGAAAAA
CACAGT TGT CATCAACAT TACCACAGTATGGATGAGT TTAGCCACTATGA

GCT T%T@AM@M@W@@@@@A@@M@?$T@TTCCTGGGAATGG
p AC)

: : : &%@ GCCACTATGACCT

ATAGACT W@GAWX@C@W@%@@T@GWA@MA@QAAGCAAGTTTC
TAAAGGT CAGT GTAAACCCCAGCTACCT GGT TCCT GAATCTGACTATACCAA
AATGTTGT@&T@WW@@%K@@@K@@@T@W@Q@W@@@M@@GATWGCATGTAC

Caat ageal o T R R R A P T a6 TS eAGARD
EXFI’ gs \?Mla rAﬁAM@GCM&}T@GmPATTA[D\GEMQ?}MAC@MAAMMATS? %gg -
ooe T "R A TR CER A A bac i@ Rut e 2558 Rhe Lo me

Ser Um’f2”MAH(QFTG?@EG@TG%A@VAW@TQQMQ&@@%‘@AT@A‘P@U@M@G@C&@@(& ect ed
wi th phLOXMCD usi ng Li pofectam ne 2000 (Invitrogen, Carlsbad, CA) according

to the CTGCACAATTTCACCGTAnggcccGAACAAAAACTCATCTCAGAAGAGGATCT
GaatagcgeegtcgacCATCATCATCATCATCATTGA (SEQ ID NO:10)

25 The phLOXMCD expression vector was transfected into HEK293 cells as
follows. 7 x 10° cells were plated into a well of a 6-well culture dish and grown at 37°C,
5% CO, in complete DMEM (Dulbecco’s Modified Eagle’s Medium + 10% Fetal Bovine
Serum+2mM L-glutamine). After overnight growth the cells were transfected with
phLOXMCD using Lipofectamine 2000 (Invitrogen, Carlsbad, CA) according to the

30  manufacturer’s instructions. Four hours later, the medium was aspirated and replaced

with 2 ml complete DMEM, and the transfected cells were grown overnight. Stable cell
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30manufacturer's instructions. Four hours later, the medi umwas aspirated
and replaced with 2 mMl conplete DMEM and the transfected cells were grown
over ni ghtwo3vab2esecel | 1ines were sel ected by |imtingPdiriuseéionséinz

conpl ete DVEM (cDVEM + 0.8 nmg/m Hygronycin B (hygro). Individual clones
t hat survived sel ection were expanded and screened for expression of the
hLOX catal ytic domain, as follows. Expansion was achi eved by grow ng cell

| in 6-well cul di shes to.75% conf . hat .5 point, medi
wae aspi ot e H b Tt o) i conaecdMER S b hsmba ™ et
medi um \Aﬁ§%ﬂaa{ywﬁ§1§ el 2 Iﬁdﬁ@{dﬁﬁéﬁqoﬁisrt@ﬁtshb@i\fe‘arsefeb@orp&z@&%&?ﬁldéﬁ ahle LOX

catal ytic domai n, as described below. Cells were renoved fromthe surface
of the cudrcanee fafieshrepsiomatitha @LOBScatalstigilpEDT s followe BipnsioMhveasdet ached

|1 | ut i bj ) i f i on. i I
ool | ot ectiud b LR FE gt O SERLA SLUATHLRR o P BELE Al T

M PER mapatad, hadiudi Ghehdpiaiedrang fieoilc DREM M hyehb @4¢ 8ddeBOFifelads latdr) theAf ter a
20 mn incubation on ice, the cell lysate was subjected to centrifugation

in a tabmedigp venharysstegendanalgzgiobracimfgrghe peserca of thed-Q¥Icatlydict r act i on

(superna . f S X

catal yti %ﬁﬁ%)ﬁ’a%@?}cﬁ%%ﬁ%g?gfrol be%a%ev?%%é{%dif%g%F%%ng%rggﬁ?gﬁiu( %gﬁl Ig?) was
washed taddigg PBS MPR] EDAuspeadib. iThe étRERdand sdlndoalwiz edbjéasd ohe presence
of the LOX catalytic domain as described bel ow. Exanple 6: Detection
of humancanEXUgHH PPPEXEBHENY YU predieer ceilhiemobr setel #g~1sanﬁ%0&§reof medi um
sol ug e W i : J i ibf.er.e cijones were
e R R TV R S S i

expr essedftbya 2O enip mc@MNOD caxipe, elssiadiny sate tvas subjastedanakbytsifiggatibn mediabiy- 150 ul

of conditi oned. .nmedi S _m.xe i th_ 50 ul of NUPACE(r) 4X LDS sanpl e

but for(RRGPTTSGE A Toa SRBc e, e sobtout e P e BLAATE) W ST o was
| oaded o darly38d fdrIREpR/IeWDS thEQIOX BRasak UBhRirdRdebddtRl BBloS,. i THer acel | ul ar
fractions, each sanple corresponded 25 to 1 x 105 cells. Sanples of the

i nt racel ingdlableffragton tnedetaras washasdwiet in NPBARGEsuy peaed DMsRipR ked buf f er
(I'nvigroge rl.sbad, CA) .an P r),. 10X reduci,ng.,agent to final
Concbht r s R Rkt ARCOR kagh o S RGP ' i . "an
subj ected to el ectrophoresis on NUPAGE(r) Novex Bis-Tris gels (4-12%
acrylam de). Running buffer was NuPAGEg ry MOPS buffer (Invitrogen,
Car | sbad, CA)Exappledts Peteetion poluman sataldisignaaindy pogivi ns wer e

transfer he gel onto PVDF using an iBl ot apparatus (Ilnvitrogen,
Car | sbad{‘ﬁ%}iﬁ%l"mng

Samples of medium, soluble fraction, and insoluble fraction from six different

20  clones were assayed by immunoblotting for the presence of the LOX catalytic domain
expressed by the phLOXMCD expression vector. For analysis of medium, 150 ul of
conditioned medium was mixed with 50 ul of NuPAGE® 4X LDS sample buffer
(Invitrogen, Carlsbad, CA), and 20 ul of the resulting mixture was loaded onto a gel (see
below). For the soluble and insoluble intracellular fractions, each sample corresponded

25 to1x 10’ cells. Samples of the intracellular fractions were mixed with NuPAGE® 4X
LDS sample buffer (Invitrogen, Carlsbad, CA) and NuPAGE® 10X reducing agent to
final concentrations of 1X of both of these reagents, boiled for 5 min, and subjected to
electrophoresis on NuPAGE® Novex Bis-Tris gels (4-12% acrylamide). Running buffer
was NuPAGE® MOPS buffer (Invitrogen, Carlsbad, CA). At the conclusion of

30  electrophoresis, proteins were transferred out of the gel onto PVDF using an iBlot

apparatus (Invitrogen, Carlsbad, CA).
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For detection, the blots were bl ocked with 3% bovine serum al bumin (BSA) in
PBS + 0.01% Tween for three hours at roomtenperature. Blots were then

i ncubat edwban1igmeséiiour at roomtenperature wth a nousePamttis201ios@oant i body
(Q agen, Valencia, CA) followed by a one hour incubation at room
tenperature with a horseradi sh peroxidase 5 (HRP)-conjugated donkey
anti-nouse anti body (Jackson | mrunoResearch, Wst G ove, PA) and devel oped

wi th Chem -d oW Al pha, I nnot e lts are shown
W e O A Bt i S50 SAMA 9h O LB, 27 & o
show ng pg§ 3&’@09% THRWES: HRAIHAMs ok RSHrE Rln§erdthie! B0t YeROMEL BlcabaeM Rl the
catal ytic domain, except for a small anobunt of secreted product in clone 23

(arrow). Ol’ﬁi@ummmet@@@ﬂ]@ﬁm@ giith agrdussiany- Hiss apipadariQiagonealbrma.ked)lght of 29

GGG CER TN T R N TR

post -3 r agR Rt ddNRatedRbhnké Cati-Buf ankiBed © Ge¢iebe tmpRhyRERhiIcHEWest Grove,
Trichloroacetic acid precipitatiop of growth nedium from HEK293 cel 1s that

had beenPf) afsdeyglopgd Wﬂthrgﬁgét@éww(f\ﬂphaﬂén%mlmﬁww éé%) on vect or
reveal ed the %ﬁ Lans zflgﬁro%n fnrﬁ ﬁrléql ?or%%l?ﬁé Ef alé%:le ? tﬂ% 18 OWM h
h 0 e

medi um race exp ession | n ‘'was det ect ed
in five ookt pahelt ki&)vang(asshgamf%rowm rbedlhmt hﬂlc&cdsmlu:lleetoamkecmamh obihe fractions
(Figure 1, cent er and ri panel s). In addition, gh- mol ecul ar vvel ght

aggr egat ST domain egcert ngha pRall pmeBnt b seersigd PaO@éF‘i la|cé&nef2|3;£elfrwh
201 ngp miﬁa'apo y%g{eﬂpé Hibi¥s £ adgpg%n@tﬂole hlg@fn&g{bfojgm%{a@&flh&c 6! ded and

processe ptide, the esence o0 intracel l'ul ar” pol ypepti de
product unmtb@asedpolypeptidk eThihomdd bhdte frlogeod gfedvagaen ;noen@eftatiewdgley active

catal ytic orr.al ei ng pr.oduc transfected c addition to
koo coh e enRRids S s R e abol RN ab i e Pobpsb& ved | o
addi ti onal ceﬂlcﬁwﬂ@@@eua.?&ﬁirp%b&pﬁat%mf%wtﬁrin&ifiurh@@@H@@&N@@e@maﬁw on
vector in CHOk1l cells resulted in intracellular expression of the catalytic

domai n (brendumeidntntransirtidewigethe phi:OatN§-D WeSﬁl@nS’e@ﬁmﬁW@ﬁe(bfhet he catal ytic

domaisn was dete qubleL%'c%tﬁ%/utranSfeCt on_ of 20 cells also resulted in

i ntracel PG encegxlﬁrs%sm on"'w ]’fdamtaec a ef%rogvé}(l: *6h. 30 Exanple 7:

Expressi on of [nfueauld-@xpRssgai af he b@ta@ﬁmbﬂlaiﬂlvﬁﬁadﬁf@ltddaﬂ fReloubof the six
clones, in both the soluble and insoluble fractions (Figure 1, center and right panels). In
addition, high-molecular weight aggregates were detected in the insoluble intracellular
fraction.

20 Inasmuch as solubility can be an indication of a correctly folded and processed
polypeptide, the presence of soluble intracellular polypeptide product indicates the
likelihood that properly folded, enzymatically active catalytic domain is being produced
in the transfected cells.

In addition to HEK293 cells, expression of the LOX catalytic domain was

25  observed in additional cell types. Transient expression of the phLOXMCD expression
vector in CHOKI cells resulted in intracellular expression of the catalytic domain
(detected in a whole-cell lysate), but no secretion of the catalytic domain was detected.
Transient transfection of SW620 cells also resulted in intracellular expression without
detectable secretion.

30
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An expression cassette (Cenecopoeia, CGermantown, MD) that is used for the
expression of a polypeptide including the human LOXL2 catal ytic domai n was
5 construwoediine2d6CR anplification, using a human LOXL2PcDNA2@s/08@epl at e.
The anplification product, containing sequences encoding the catalytic
domain, was cloned into the pSecTag2/ Hygro B vector (Ilnvitrogen, Carlsbad,
CA), generating the pSecTag2hygro-hLOXL2 MCD (al so referred to as
phLOXL2MCD) expr essi vect Qr. anscri this clqne with T7 RNA

Dol yrmor ase. gelGHEPES o RRERIh eb BHan 4 A5 AGpiRbeiA duiadh ra Ay
N-term nglpst o G-termnal order) an | munogl obul in kappa signal sequence,

the human LOXL2 catal ytic domain, a nyc epitope tag and a Hi s6 purification
tag. This pol @xp@ppneeﬁeorh%sqtm@bmqom@lm doamanvwae MD séaue nest for the

,IXETEX(LQ'IFL VWLLL) V\X/FO’?TGP@ @%R%Ri RT@L T! APDL Vé gﬁ% %[;I(;delrEn[a)urll?@la\l/sF M.QCAMEENCL S

W VHBCHRED MM KA Gkl 55%@[&&@&%@ template. The
CANFGDQG T RHDI DI TDVPP YL FQWVI NPNFEVAESDY
SNNI MKCRERVIBGARPMININCH. CORHSEHR FERIRERFD calinRINDL SRERR dopmen. Qs SSEEg NSA

VDHHHHHH tcﬁ é@?s%%]agﬁ’ﬂg%l% BT Eeot SHVAE %@E OfnshRe CsA gga{erﬂﬁgtthge and nyc tag

are underline uences rep no acid sequences
encoded prchgﬂ}fygm" hp@mzwcwe(alsorrefsﬁqdlmqﬂﬂmzl‘ﬂ@m legprieyiorsvdeas. used in
t he cl oning (AAQPARRARRTKL and SRGGP) and a |inker sequence (NS AVD).

The DNA E’@&E%Wélénéﬁ%ﬂ?lﬁﬁe Wﬁhéf7p%w¢@btmﬁésqaﬁnﬁweaﬁd%wﬁrr@ao i88dences
denof ng%élplﬂe}) @&Rgﬂn iPR- tl:ﬁ?qglrto i1 B¥en A dmntdglobBekappRaUences

i ndi cat e ovver- se type
AT GGAGACAGACAGACTECTEITATGAGIACT CTTROT COEGET TGCAGHITIE tag and a His,

CACTGGTGA ccca cca t acgaagct t GACCTGGT
CCT T R S S R R R AR g doeres”

TTCATCCTHPAGH R TIGORAT ERAE#H: $HAOD LA RRARRT RAPRPBIYE RAEMVQQTTYLED
AGACCGACCCCACCACGGECTACC C ue TCTCCTCCCAGAT

e

CTTCTGCT@ 3

OGO s m@@QVVINPNFEVAESDY
TGTGOCAACT TCCCOCAT CAGGECAT CACCAT GOGCT GCT GOCACATGTACK
GCCAT GACAFNBAE RGP @W@&@LNNQLSPQSRGGPE

CTACCTGT o W TGCAGAATCCGATT
ACTCCAA :A}ﬁ CCGCATCTG
GATGTACAAUGCDMHA%EG&TB@@@B@A@@@@MGA&XE@@AMM&%&ned The italicized
TTT%CABCACTTCAGCGGGCTCTTAAACAACCAGCTGT 9900 10

ccc GAACAKARIST TS PESPENERNAR apid PRaERsRS£€ G,*OAWESQ’FTGA ( SEQ
I'D NO 1gr)d restrictiod &L %g’ecpﬁlthécl\ﬁﬁlhges MI@ﬁARﬁML hd mG@jﬁ’? -2 YRR

expression vector, stable cel were selected by limting dilution,
and cl onmuwéNé)Abﬁh)ded usi ng the sane nethods as described in Exanple 5

for the phLO%ﬂse%ﬁenc’X%gégﬂg\ﬁus po%/pep%de ?wuh underlined sequences

denoting those encoding the leader and the myc tag, and linker sequences indicated in

25  lower-case type) is:
ATGGAGACAGACACACTCCTGCTATGGGTACTGCTGCTCTGGGTTCCAGGTTC
CACTGGTGACgcggcccagecggecaggegegegegeegtacgaagett ACCGCCCCTGACCTGGT
CCTCAATGCGGAGATGGTGCAGCAGACCACCTACCTGGAGGACCGGCCCATG
TTCATGCTGCAGTGTGCCATGGAGGAGAACTGCCTCTCGGCCTCAGCCGCGC

30 AGACCGACCCCACCACGGGCTACCGCCGGCTCCTGCGCTTCTCCTCCCAGATC
CACAACAATGGCCAGTCCGACTTCCGGCCCAAGAACGGCCGCCACGCGTGGA
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15for analysis, and cells were detached and pelleted as described in
Exanpl e 5. Exanpl e 8: Detection of human LOXL2 catal ytic domai n by
prot ei n iwounobi2edeti ng Sanpl es of pelleted cells contai rCRgSa@pnedpIat el y 5
x 105 cells, obtained as 20 described in Exanple 7, were anal yzed by

i mmunobl otting. Cell suspension containing approximtely 5 x 105 cells was
subjected to centrifugation at 6,000 rpmfor 10 mn and the supernatant was

ol | owed B OURARGACT B FRLEEREIE A Ao Al ol GlPr iR A Lrove

by cent r tGugat FQOTEA A POR AMRIGE RCCANBGETCARNG AT GhCcehdARGE U G at ant

(cleared cell lysate) 25 was renpbved and m xed with 30 ul of NuPAGE(r) 4X
LDS s aan@TEJﬂ(éTFT(@GAﬁGA%é%G@TGMGG@G/&GATWAGAAGAN&W@EQAQ0X

reduci n e until
onl 1 cacTaA e A AR T Rt T A BT ACE AT R e L R A A ERAGET 6t o
-1 x 5105GCEA TIABAT CHARCEGUEA G PGEIGITG ACRICRI EGATIMAGEC O GENE X
Bi s-Tris gel S'[(4 12% acr | am de%r Runni n buf fer was NuPAGE(' MOPS buffer
30( 1 nvi th C&%W%bé?ﬂ} ?ﬁTTA Aﬁ(‘eC%A QI&%AGGT&%AGWGGAJT
roteins, t ar at us
Cl nvi roggﬁ&éf&?ﬂ%\%ﬁ%ﬂ?@“mb@%@ e e P (et SAc b ot fober
as descrGIAGMYJTA(CEA&HM@CACMAGGEGD]TH@XNEDZA@@(B@AGMWGMAAAAAG The

results, shown in an ure 2, indicate intracellular
expr essi SHTQAQ%CE&&%%@&W@&T% %AFﬁqﬁfé}BW?Qﬁ&ﬁ €lc8re8EBot h

TONONPY | & BNhEMANGOREFE AT (REABANGAOE NIl MBL B Rt CRTEATOFE

nononeri c Torns predom nati ng. ToO determ et’her the human LOXL2
cat al yti ATANROAT TGS 6800 #DAN): KXl | cl ones, obtained as described in

B o R R S PSS M, B SR, Y

ul  of  4X.duO%hes anpd ?el&‘tkfdfl%fhrﬁltfn%dﬂﬁhﬂﬂ 8 Mnel WRAGBAded dsihgithe Q@8N
10Car | shad, CA), boiled for 5 min, subjected to polyacrylarmi de gel

el ectr opmothe§$ 8s @ﬁd‘ﬂmdanﬁzc@mlphesi ﬁmﬂ@rpWMﬁ—‘@/@eCﬂ@‘r Nb@ﬁmnevv@ewlldcsﬁﬂat es. The
resu , e.Shown .in th f r 0 n contrast to
e, Hunsfo (O wtal SE L R 0 e o e BBt i 1 <
secreted by HEK293 ceIIs in quantities that are detectable in

unconcentrated growth nmedium 15
Example 8: Detection of human LOXL2 catalytic domain by protein

immunoblotting
Samples of pelleted cells containing approximately 5 x 10° cells, obtained as

20  described in Example 7, were analyzed by immunoblotting. Cell suspension containing
approximately 5 x 10° cells was subjected to centrifugation at 6,000 rpm for 10 min and
the supernatant was aspirated. The pellet was resuspended in 100 ul of M-PER lysis
buffer, followed by incubation on ice for 20 min. Insoluble cell debris was removed by
centrifugation at 15,000 rpm for 20 min, and 75 ul of the supernatant (cleared cell lysate)

25  was removed and mixed with 30 ul of NuPAGE® 4X LDS sample buffer (Invitrogen,
Carlsbad, CA) and 10 ul of NuPAGE® 10X reducing agent. The mixture was boiled for 5
min, then placed on ice until application to the gel. Typically, 20 ul of each sample
(corresponding to ~1 x 10° cells) was subjected to electrophoresis on NuPAGE® Novex
Bis-Tris gels (4-12% acrylamide). Running buffer was NuPAGE® MOPS buffer

30  (Invitrogen, Carlsbad, CA). At the conclusion of electrophoresis, proteins were

transferred out of the gel onto PVDF using an iBlot apparatus (Invitrogen, Carlsbad, CA).
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Exanpl e 9: Expression of nurine LOX catalytic domain in mammalian cells
An expression cassette that is used for the expression of a pol ypeptide
i ncl udi ngwohelwmzedsne LOX catal ytic domai n was construct @dThE2RQR46192
anplification, using a nouse LOX cDNA as tenpl ate (GenBank BC018439,
obtained fromlInvitrogen, Carlsbad, CA). 20 The anplification product,
cont ai ni ng sequences encodi ng the cat al yti c domain, was cloned into the
pSecTag2/ Hygr B, vect or VI t ro bad ti t he
pSecTagZhygro %%Cf\’/%ttléi’ Bg‘?’férf: F?CGEF %Scﬁhf&g\%?“lﬁ ?%rstggon vect or.
Transcri ptiORMUD bRpessidopedyed.h T7 RNA poI ynmer ase gener at es a NMRNA

encodi ng a pol ypeptide containing (in NNtermnal to Ctermnal order) an
| munogl obul |7ﬁh¢<@plpias QIBBYrgmahe kéquelﬁ]c@f Figire 2midicats in@xedakaakypresidonai n, a

Ty, o 9P LARENA\ L SG BT LLeRHOn S A0, TR BOLIRER' 05, DARaLS
QPAG P QMW&I@MW V%B/BWN@B with monomeric forms gredomlnatlng

CAAEENCLASSAYRADVRDYDHRVLLRFPQRVKNQXBTSDFL PSRPRYSVEWH
CHQHYHSNVDEF SHYDH e enmoRieie ren ESPSchyayiMRRAENTTIAHV Bpecreted, cell

E%Y?&I—é@i%@? @%@d@/ %MW@W&S@@%%& nces of

the si gnglowpeapicDUERNEhygro foredy fatues, unehichipoed.15 Thef mbathmwmdmemlences
represent am ng acid se ences encoded in whol e or gar é vect or sequences

or restrikmedarithesuhfed FRSeaRpla iichy redusere agrpt n‘fltfﬁ&f‘élr

sequancect NSV ) TaReLRR sspueae &NEIAorihiEe ROl AReRbhdesil
unde i ne sequences %denotsfﬁnggbﬁose eﬁ) o}% R’qg t he %P erb &S ﬁﬁ nyc tag,
and | i nkaralweduaedcesbédatiovaf@dvhiaie tdivgsateasEhetigpdds, sown in the I‘lght panel
ATGGAGA \CA CCTCCTAT ACTGCTGCTCT! T TC.
CACTOOTCACH B A g e O A ST A oman
CATCCAGCHh kEGAGEal: Wg AR ARG T -{1@@5 &t are detectable in
GCTGCGGAAGAAAACT GGCCAGT TCAGCATATAGGGCGCGAT

ACT AT GAOTACAGHBGTRG BBSTACEAITTMCCGCAAAGAGT GAAGAACCAAGG

GACALL CTTCTTACCAAGCCGCCCTCGGTACT CCTGEGAGT GGCACAGC
TGICACCAACATTACCACAGCATGGACGAATTCAGCCACTATGACCTGCTTG
ATGCCAACACACAER A Ao TIPS re 6o ACORAGEal Y id @01adinlin mammalian cells

GGAGGACACGT CCTGTGACTATGGGT ACCACAGGCGCT TTGCGT GCACTGCA
CACACACAGGCATAGATTIESTOERT ST AlTtapaed fambogamasiaaf agolypeptide including

e S

GI'TGT ACAOD&RICBATA hf Gl ACAGARHEAB OANB3CL TbEGhtd tA@Ni@ogéh, Carlsbad, CA).
CACAATTTCACCGTATgggccce CAAAAACT CATCTCAGAAGAGCGATCTGaat a
gcgeeht chiT ea@%&r%ﬂ TEFTERESSPSCE NePdiag the calalyiqeferaincity s wer e

transf eCélSﬁ’ed’\l'nEJ‘thE §e%&9}?§§% BRREE? %ﬂn@ﬂro‘é@& fisbat, 8N\ CoGldtinkidRes were

selected by limti and clones™were expanded usi ng the sane
nmet hods p%ecaegﬁmgbedlhox MG@nmthleo Eeféroad tbhae ppmmm)\ﬁaptassnon Nﬁdmum was

coll o0 o B3Rk e S 195KR LRS! A PERAR oY

polypeptide containing (in N-terminal to C-terminal order) an Immunoglobulin kappa

25  signal sequence, the murine LOX catalytic domain, a myc epitope tag and a Hise
purification tag. This polypeptide has the following amino acid sequence:
METDTLLLWVLLLWVPGSTGDAAQPAGLPDLVPDPYYIQASTYVQKMSMYNLR
CAAEENCLASSAYRADVRDYDHRVLLRFPQRVKNQGTSDFLPSRPRYSWEWHS
CHQHYHSMDEFSHYDLLDANTQRRVAEGHKASFCLEDTSCDYGYHRRFACTAH

30 TQGLSPGCYDTYAADIDCQWIDITDVQPGNYILKVSVNPSYLVPESDYTNNVVRC
DIRYTGHHAYASGCTISPYGPEQKLISEEDLNSAVDHHHHHH (SEQ ID NO:13)
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fractions, as described in Exanple 5. Expression of the nmurine LOX
catal ytic domai n was assayed by immunobl otting, using the sanme nethods
descri bedwpnotixaeawlre 6 for the anal ysis of the hunman catrayuse@odesmat n. The
results, shown in Figure 3, indicate that the nurine LOX catalytic domain
is 30secreted in detectable quantities (left panel), in contrast to the
human LOX catal ytic domain. The intracellul ar expressi on profi |l e of the

rrLOXcat?Ltlc donanlss t hat of%lﬁ IaOrZrcat tjc domain, with
Tononeri At pr e sttt mrpat i ne B SorbeRit: SeRuBrEd RAEEIEhe. and
aggr egat @$rRERIENR0 hdld khfich®8 Chedded if haslel RPart %&%&bﬁséhgenc%%f etion of

human LOX catal ytic domain from mammal i an 5cCel | igure 4 contains a

schemat i wsiictign sitassiserhinrthe t?lltvelrl@l (AR mrkEP) mnd hienksirsemieass (NSS¥YRonces of

t he human (to nmur i ne X C As_can be seen,
the two sequeﬁ%e@% ?etqg?ncﬁt Hf/g {%Sul?oqﬁ%egage L‘}ﬁlih ulAcgeolélhegv\ﬁq {66Ve, and as
conf i3 megerofing fRdsé efdodpange 1e@&er@ngwlﬁeemflv tagsdnadirkeNsdq@étteS HiGRRdriat ed
condi ti oned growt h nmedium 10 (10X CM, the nurine LOX catalytic domain (M

was secrlomsgcasedliPét| s transfected with a vector encoding it; while the
human LO@[&&%@]XE %%‘GZQ@ggA’tfé&TQ@jAﬁ%Glé‘f%@ﬁ(?@TGaﬁa'c[@((%?rq;k(ﬁ?ﬁfét' on of

a human 7,
38, 146, CAICTIBETGAG)@b@g@e:{g@E 81ccGOTARCEOS CAGITGOTORCGOAACCAET ACTAquUence
of the catalytic domain ex$ressed in the ﬁh OXMCD. and pmoxwgléﬁﬁ%ﬁresm on

vect ors 45diEANESEd Th& G A ACGH EnpUoaMit hal (dm BT phedd-¢ B Cor all
fourl({)f E}E%%GG%‘ 1%§ANdﬂ?@@*ﬁ@d@@@@ﬁé%‘@&ﬁﬂgq(FGC@@AmTéﬁmCe For

exanpl e, any, or , ny conbi nation, of t amno acid
sequenc eAGH&i@@CGM%GGEMT@QPACT%H T@@GAAA@B@QG&AM@@A%GG f one

et al m g B aP AT ECH RO paa b uan R AR G GraR iR A hhet 7,

38, 146 @Gq‘ck@tAAmﬁAt@cmm@A%mgAﬁqdpt@cmmﬁ@ﬂ@@mTr@n be
made. Thus, for exanp an or all, or any conbination of the foll ow ng

ani no achd %@éﬁé@%@ﬁ &@ACB@}G@E@AW@CCS@TAAWC@WGTQBEMWI e

oxpr o8 SRR lAP IHET TR A RGOS B B icofa. ™

i ncl udi Ng AUNC AUAGGG ATKGA G @ GG ATGDIAT G ACA COTATCEG@AABA ELRAG
anplificati a nmouse LOXL2 cDNA as tenplate (commercially

n
S ht hest BETREAG O AL BT TISs6g I TACAATCI GO R ANCTACATTETA A A
GGTCAGTGTAAACCCCAGCTACCTGGTGCCTGAATCAGACTACACTAACAAT

GTTGTACGCTGTGACATTCGCTACACAGGACATCATGCCTATGCCTCAGGCTG
20 CACAATTTCACCGTATggecccGAACAAAAACTCATCTCAGAAGAGGATCTGaata
gegeegtcgacCATCATCATCATCATCATTGA (SEQ ID NO:14)
HEK?293 cells were transfected with the pmLOXMCD expression vector, stable

cell lines were selected by limiting dilution, and clones were expanded using the same
methods as described in Example 5 for the phLOXMCD vector. Medium was collected

25  for analysis, and cells were detached, pelleted and fractionated into soluble and insoluble
fractions, as described in Example 5.

Expression of the murine LOX catalytic domain was assayed by immunoblotting,
using the same methods described in Example 6 for the analysis of the human catalytic
domain. The results, shown in Figure 3, indicate that the murine LOX catalytic domain is

30  secreted in detectable quantities (left panel), in contrast to the human LOX catalytic

domain. The intracellular expression profile of the mLOX catalytic domain is similar to
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30The anplification product, containing sequences encoding the catalytic
domain, is cloned into the pSecTag2/ Hygro B vector (Invitrogen, Carl sbad,
CA), genawvatong2tdse pSecTag2hygro-nlLOXL2 MCD (al so ref ecras2a10/0aH92
pmLOXL2MCD) expression vector. Transcription of this clone with T7 RNA
pol ymer ase generates a nmRNA encodi ng a pol ypeptide containing (in
N-termnal to CGtermnal order) an |Inmunogl obulin kappa signal sequence,

the murine LOXL alytic. donain, a C epitope tag an i S

Spur 1 11 o GrinE A0 MR St e R RE PR gt TBRp b sTeblE equence
(wi th thgdiaasiekle SROUSHICEn rdolfs BYehas thdedhnlB €@ tion,
METDTLLLWLLLWPGSTGDAAQPAT APDLVLNAEI VQQT AYLEDRPMSLLQC AMEENCLS AS
AVHTDPTRGHRRLLRFS S Q HNNGQSDFRPKNGRHAW WHDCH RHYHSMVEVFTYYDLLS

LNGTKVAEGHKASECLEDT : | SY NFGE 0 . . .
VGO D! BTSN RN EOPRLRI i fopaidom mammalian
YDGYR WNGHVGGAFSEETEQKFEHFS GLLNNQLS VOGPEQKLI SEEDLNSA V DHHHHHH ( SEQ | D

NO 15) The sequences of the signal peptide and nyc tag are
under | i ned. THgufe‘hFdinessdemabiadagrang grosges theglifferancesiigthsagiiamadd encoded

ol ont ng" AL b Baah lon? RLBISRS ChRoRTE PRERNGE UoaRL! STMERD 04 Lence
encodi ngsekhj the pod yqeepihded eiffaniat bnly fclarositieds. s &6 siervaesbode naidi ag gorfivase

encodi ng, the | eader and the nyc tag, and |linker sequences jindicated in
| ower - caddhe {Ffenanplof F@&A@ﬁ%@d&@m@@@g&mﬁmw@?@mewm

20 CALT W&mem%ﬁ%é%%&%%%ﬂ%%ﬁsmm
TGTCCAGCAGACT GCCT ACCT GGAGGACA TGICCTTGCTGCAGT GT
GCCATGGAGEAGALPCOCPAREIGEETIEOBONGTAOAOXCBEABEGOMDA(H) was not secreted,

T O A CT TSSO AR AR LI AT ST A AT AC e G e can alter any of
CACAGCCCATRIGEALAGCATE A GE g!?&%@ﬂ%@?&ﬁ@g@ﬁ@gﬁ%@@ﬁmo acid sequence of
TCAACGGCACCAAGGT GECTGA CAAGGCCAGCT TCTGCCTGGAGGA

CACT GAGTGF caazGe GaoaTTaacAAgAG TApidA Sk MKdraph om O CD expression vectors

oA A AR S G AR ST PG o ese resides from

TGTCAT TAACGERAACIAEGANG EE AN TEREATET TOF EXAMEIAAWAT 6/, or any

TGAAGT GCAGGAGCCGCTATGAT GGCTACCGCATCTGGATGTACAACTGICA
combination, of the following amino acid sequence changes can be made: A7P, T38S,

G146A, K160Q.

Conversely, if one desires to reduce secretion of a murine LOX catalytic domain,
20  thereby retaining more of this polypeptide intracellularly, changes at residues 7, 38, 146
and 160, from the murine sequence to the human sequence, can be made. Thus, for

example, any, or all, or any combination of the following amino acid sequence changes

can be made: P7A, S38T, A146G, Q160K.

25 Example 11: Expression of murine LOXL2 catalytic domain in mammalian
cells
An expression cassette that is used for the expression of a polypeptide including
the murine LOXL2 catalytic domain is constructed by PCR amplification, using a mouse
LOXL2 cDNA as template (commercially synthesized based on GenBank NM033325).
30  The amplification product, containing sequences encoding the catalytic domain, is cloned

into the pSecTag2/Hygro B vector (Invitrogen, Carlsbad, CA), generating the
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CGTAGGT GGAGCCT TCAGT GAGGAGACAGAACAGAAGT TCGAACACT TCAGT
GGACTTCTAAATAACCAGCTCTCTGTACAGgggc cc GAACAAAAACTCATCTCA
GAAGAGCA™MIDGarteg@gccgt cgac CATCATCATCATCATCATTGA ( SEQ | PCR@S2d16)04@EK293
cells are transfected with the pnLOXL2MCD expressi on vector, stable cell
lines are selected by Iimting dilution, and clones are expanded using the
sane net hods as described in Exanple 5 for the phLOXMCD vector. Mediumis

col l ected, fqr |l.s are detache el.l d and.fractionated
ot o Sor el A B M e REri G BT BT DR f R ector
10Expr esﬂa‘ﬁﬁbr&)ftloh e t}Hyéle@wh@@ﬁzNNﬁoYﬁﬂerQé%' géa@ﬂates denRN ASS28Yi8E aPY

i munobl otting, using the sane nethods described in Exanple 6 fTor the
anal ysi spdfpaphide hqmtammga(uraN;ﬁﬁmn@lldnﬁ -ferminal order) an I@nampg@bmlzn k@mer ati on of

enzymatical |y acti ve human C 15 donai.n mtransiently
Cr anet cou i Seftible B MIBE LGS G kst 75 el [RRbE RS I 1 Ve
adapted p@ifi@tonts. MisSpERRPEHONasCHE Flloving Mirol RERPRquése(FhRRthe Iefer Wer e

grown in spinner | asks, accor di ng to the manufacturer's protocol. Once the
cul ture feadcnceapn e mydeasndslisgdp. 8 - 1.2 x 106 cells/nm, the cell culture

19 o LAY T PR SRR RN Bp SRPIA e R ot vEbprpfish o 5 o

usi ng thANHEEN@hSASAWUBPTRGHRRHERMQIPMGQSMRP@NGRMBW@H]@H ceI S
were grown i or three days, after which the cell culture was

CB22
subj ect eBPItY@n%\éIHVIFuT YL}G%% CTKYAREHER S @FE%EE@HQ&JWE@$NSQE%C kman
Coul {r) ITI\@G@WM/P}FJ%{HEH? g)l"[@WPC‘?lbYﬁ IE@N?@VPE@DF‘SNNH\WKCRS
CcoO an rou

super nat ant was ecte filtered t 0. 22 nmm PES 25 nenbr ane.
The LOXLYWRWMWCHW@@AH&EEEEQWHTHS&ENNQ{Bh’@(élélE(DKJ:JISEEIBIaNSAV

super nat se.resin (GE Heal thcare, Piscataway, NJ). The
resin @%H%QH?ID §€§%a¥§ ]g)l M Tris-Cl, pH 8.0. Conditioned nedium
(i.e., the cefhe &ylibrtegoptBalnal Riptille WabmhORYaRk AeRidehe mewdh&l%@t ed
resin; then the colum was washed with 10 collum vol unes 30 of 1M

Tri s- Cl, sqgeeigeorepiesed duniNg @lid saqumcewlqnm@ézlwélolel-wr@artdgg\@dt%a@cmemqsc domai n

\6\6‘2 ut e% r\émst'%lgtlgn difes %(s)f!cf‘l Mne 8omng %Ag Fpand %Jgnldsa lifiker Eequence (N%A%JVI NaCl,

The DNA sequence encoding this polypeptide (with underlined sequences
denoting those encoding the leader and the myc tag, and linker sequences indicated in
lower-case type) is:
ATGGAGACAGACACACTCCTGCTATGGGTACTGCTGCTCTGGGTTCCAGGTTC

20 CACTGGTGACgcggeccageecggccACTGCACCTGACCTGGTGCTTAATGCTGAGAT
TGTCCAGCAGACTGCCTACCTGGAGGACAGGCCCATGTCCTTGCTGCAGTGT
GCCATGGAGGAGAACTGCCTCTCCGCCTCCGCTGTGCACACCGACCCCACCA
GAGGCCACCGGCGCCTTTTACGCTTCTCCTCCCAGATCCACAACAATGGCCA
GTCTGACTTCCGCCCCAAGAATGGCCGCCATGCGTGGATTTGGCACGACTGC

25 CACAGGCACTACCACAGCATGGAAGTCTTCACTTACTATGACCTGCTGAGCC
TCAACGGCACCAAGGTGGCTGAGGGCCACAAGGCCAGCTTCTGCCTGGAGGA
CACTGAGTGTGAGGGAGACATTCAGAAGAGTTACGAGTGTGCCAACTTTGGA
GAACAAGGCATCACCATGGGCTGCTGGGACATGTACCGTCATGACATTGACT
GCCAGTGGATAGACATCACCGATGTGCCCCCTGGAGACTACCTGTTCCAGGT

30 TGTCATTAACCCCAACTATGAAGTGCCAGAATCAGATTTCTCTAACAACATCA
TGAAGTGCAGGAGCCGCTATGATGGCTACCGCATCTGGATGTACAACTGTCA
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i mdazol e. The eluate was concentrated on an Amicon Utra 15 10kD MACL
(MIlipore, Billerica, MA) and the concentrated material was dial yzed

agai nst OwWORo0M/edeat e, pH 8.0 overni ght at 4C. Sanpl es werasanaloyaer on SDS
pol yacryl am de gels (4-12% gradient Bis-Tris gels, Invitrogen, Carlsbad,

CA) under reducing conditions. 5 Exanple 13: Enzymatic activity of the
catal ytic domain of human LOXL2 A pol ypepti de containing the

Sbove  ENEy I LORAGRAT At St DA R A C SR SRR LR B AT R E,
coupl es A RAPS A A CREICHTRETGTNeSNG} Al A2 AN dretenat f on of

101, 5-di am nopentane) to the HRP-catal yzed conversion of Anplex(r) red to a

f | uor es ceMAGAOAKFCTGaagegédatgacPATERKibUATCATGATT(G2002) Anal . Bi ochem
300: 245-653‘:1Q Il)?mtli Sn pl ates were obtained from Corning. Anplex(r) Red

r eagent S %r ‘I'mvitrogen (Carlsbad, CA). Horseradi sh peroxi dase (HRP),

1, 5- & am nopeREAN93 célfthrafhhdfeasa Wah énd FranOII QVBCID Skprebdt SoctdyJtabl&l | ot her
reagents were of the highest quality available. 15Enzynme m xture was
assenbl egtlbynes @t ssipcted hyllipiting dgpden. gadrlopepye cuprded bengsheripme 12) to 40

L | ut i . i t i1
ant T onnretth kOt ey E R S B B A Bt Doyt Wik T ol PP
Anpl ex( rdnat wik, aedhgeRtare EDadtibll, peBedd and hrapdoihaddntokOluppandrihddidden The

reaction was started. bérrixi nq 50 ul of enzyne m xture with 50 ul of
subst r at BaLONH3s dRscribe it BRXPRIBA- al so 20cont ai ned 2 mM of 13APN

(bet gy am nopr -1 rd i PRI f cal - { tivity of |ysyl
xi dabe and LS R T L e o hEp R S 6 i 1
Mol ecul ammenibiesng/Bisplgabesaneamethododdstighadad Brxampieas {or ¢hd dnabysesd ¢lmc e
(ex=544 lgm em:aggo nm .in kinetics node for 1 hour. Data were recorded as
the sl opB'Bi" (AEYHG (YP¥8cence response to time. 25Figure 5 shows the
results of this assay, in the formof a tine course of resorufin
production, expressed in relative fluorescent units (RFU). The human
LOXL2- der i vedEpanpleehy:: i denerativhof enzymsdicalybetévedmmanLiQXkb2 catalytic, and t he

actiyvdty was. inhi hited 13ARPN., Acgprdingly, the pol ypeptide conprises an
ezt 48 B0 ity ReEeRERR of "Codo. " LA KB That whi ch 1 s
clainmed is: 293F cells (a subclone of the HEK293 cell line adapted for growth in suspension

culture, Invitrogen, Carlsbad, CA) were grown in spinner flasks, according to the
manufacturer’s protocol. Once the culture had reached a density of 0.8 - 1.2 x 10°
cells/ml, the cell culture was transferred to a CB22 Bag (WAVE, GE Health, Piscataway,

20  NJ). Eight liters of cell culture was transfected with 8 mg of the phLOXL2 vector, using
the 293fectin reagent (Invitrogen, Carlsbad, CA). Transfected cells were grown in the
CB22 bag for three days, after which the cell culture was subjected to centrifugation in an
Allegra 6R benchtop centrifuge (Beckman Coulter) in a swinging bucket rotor at 3,000
rpm for 10 min. The supernatant was collected and filtered through a 0.22 mm PES

25 membrane.

The LOXL2-derived polypeptide was purified from the cell culture supernatant on

a Ni-Sepharose resin (GE Healthcare, Piscataway, NJ). The resin was equilibrated with
0.1 M Tris-Cl, pH 8.0. Conditioned medium (i.e., the cell culture supernatant) was
loaded onto the equilibrated resin; then the column was washed with 10 column volumes

30  of 0.1 M Tris-Cl, pH 8.0, 0.25 M Na(l, 0.02 M imidazole. His-tagged catalytic domain
was eluted with five column volumes of 0.1 M Tris-Cl, pH 8.0, 0.15 M Na(Cl, 0.3 M
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1. A polypeptide conprising the am no acid sequence of the catal ytic domain
5 of human LOX (SEQ ID NO 1), wherein the pol ypeptide does not contain
sequenceswbnromviesean LOX that |ie outside its catal yticPdomseeno/046192 2. A
pol ynucl eoti de conprising a nucl eoti de sequence encodi ng the pol ypepti de of
claim1l1. 10 3. The polynucl eotide of claim2 having a nucl eotide
sequence as set forth in SEQ I D NO 2. 4. A pol ypeptide conprising

the am no sequence of the cat domaj SEQ I D
NG 3) | e-¢ Bl e pepeonengoedonor AatRony s by Hne MPRLs R Gnte "o
that i eBH}éhézh Q&}Ab hitd @RtcBhodntiGeed MREAR] was dialyzed aémﬁ@()YOBUM' t%i’&tbqgﬁ{ 8@”13“ sing
a nucl eoti de sequence encodi ng the pol ypeptide claim4 . The

pol ynucl ectiight as¢°C| SampBs ava anglyzedhas St padencedauisieelsd$- 1_%742 grfadienh | n SEQ
| D NG 4.

e Py e ST % TR gl 2 © Fegience of

pol ypepti de does not contain sequences fromnmurine LOX that lie outside its
catal yti c donai n. 8. A pol ynucl eotide conprising a nucleotide

sequence encoBxagplers: ﬂfalll%ym‘ﬂ}itq agkivigy of the eatalytigdomam of human LOXL2
2011/ 022667P T | h
2014/ 02266 7PCH AERRIOARE g the ndfyric Ry UGk PROXIS Bl bl & havi no

pol ypept deienl@a:dnmrﬂxamp@ theboani Rozyandtd asaqmﬁwraeaméssédhesmghaiophemlcdbmsu n 5 of
murine LOXL2 (SEQ ID NO 7), wherein the g épeptl de does not  caont al n
7

s eq uence®sty Gt cRYPISS éhmxé%ctpﬁ&f Ppiogids i d by IQ%k5 piigri deaggiptiph of
fy PO} ¥t g&%&eﬁélﬂﬁqeﬁ gm% %ﬁmgatgqy%c&&l%ﬂsﬁﬁ STOIHEIBC® NG QG sbdle

poI ypeptid alm
product (resorufin). Palamakumbura et al. (2002) Anal. Biochem. 300:245-251.
Reaction plates were obtained from Corning. Amplex”® Red reagent was from Invitrogen
(Carlsbad, CA). Horseradish peroxidase (HRP), 1,5-diaminopentane, and antifoam were
from Sigma (St. Louis, MO). All other reagents were of the highest quality available.

15 Enzyme mixture was assembled by adding 10 uL of pooled peak fractions (see
Example 12) to 40 uL assay solution (62.5 mM sodium borate pH 8.0, 5 units/mL HRP,
10 ppm antifoam). Substrate solution contained 50 mM sodium borate, 100 uM Amplex”
red reagent, 20 mM 1,5-diaminopentane, 10 ppm antifoam. The reaction was started by
mixing 50 ul of enzyme mixture with 50 ul of substrate solution. One reaction also

20  contained 2 mM of BAPN (beta-aminoproprionitrile, an inhibitor of the catalytic activity
of lysyl oxidase and LOXL.2). Reaction mixtures were incubated, at 37°C, in a Molecular
Devices M5 plate reader configured to measure fluorescence (ex=544 nm, em=590 nm)
in kinetics mode for 1 hour. Data were recorded as the slope of the fluorescence response
to time.

25 Figure 5 shows the results of this assay, in the form of a time course of resorufin
production, expressed in relative fluorescent units (RFU). The human LOXL2-derived
polypeptide exhibited measurable enzymatic activity, and the activity was inhibited by
BAPN. Accordingly, the polypeptide comprises an enzymatically active catalytic domain
of LOXL2.
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12. The pol ynucl eotide of claim 11 having a nucl eoti de sequence as set
forth in SEQ I D NO 8. 13. A pol ypeptide conprising a signal
sequence,woheligae@l7yti ¢ dormai n of 15 human LOX, an epit epe/usagoandon
purification tag, wherein the pol ypepti de does not contain sequences from

human LOX that lie outside its catalytic domain. 14. The pol ypeptide
of claim 13, wherein the signal sequence is an imunogl obulin kappa signal
sequence. 20 15. The pol ypept ﬂg% claim 13, wherein the epitope tag
is a myc tag. 16. The pol ypep¢ claim 13, wherein the

purification TRE wiciisldisfed 9. 2517. The pol ypeptide of claim 13 having an
am no acid sequence as set forth in SEQID NG 9. 18. A pol ynucl eoti de
conprising a nucl eoti de sequence encodi ng the pol ypeptide of claim13. 30
WO 2011/ 02266£PCT/ RS% 1%/9@66(;092 cisine ¢ 19,n0T2{1C«13 ol %(n%cl Otéagaef tcl)cfdocl a}lm 18
having a nucl Yot i d& POSRIBALECRRPisge Pgrmia 4 SN ataly i doygn = A
expr essi MG 0 XGSERN IDENOY! )t Waeell 118 p6lypetiddelodd nélcahtinl@quénces 21. An

expressi on vector conprising the polynucleotide of claim19.
from human LOX that lie outside its catalytic domain.

2. A polynucleotide comprising a nucleotide sequence encoding the

polypeptide of claim 1.

10
3. The polynucleotide of claim 2 having a nucleotide sequence as set forth in
SEQ ID NO:2.
4. A polypeptide comprising the amino acid sequence of the catalytic domain

15  of human LOXL2 (SEQ ID NO:3), wherein the polypeptide does not contain sequences

from human LOX2 that lie outside its catalytic domain.

5. A polynucleotide comprising a nucleotide sequence encoding the
polypeptide of claim 4.
20
6. The polynucleotide of claim 5 having a nucleotide sequence as set forth in

SEQ ID NO:4.

7. A polypeptide comprising the amino acid sequence of the catalytic domain
25  of murine LOX (SEQ ID NO:5), wherein the polypeptide does not contain sequences

from murine LOX that lie outside its catalytic domain.
8. A polynucleotide comprising a nucleotide sequence encoding the

polypeptide of claim 7.
30
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22. A pol ypeptide conprising a signal sequence, the catalytic donmain of
human LOXL2, an epitope tag and a purification tag, wherein the pol ypeptide
does not WO 20anaéen sequences from human LOXL2 t hat | i ePoUtts2@e/oiud192

catal yti c donai n. 23. The pol ypeptide of claim?22, wherein the signal
sequence i s an i mmunogl obulin kappa signal sequence. 1524. The pol ypeptide
of claim 22, wherein the epitope tag is a nyc tag. 25. The

pol ypeptide o in_.the rificati a His6 t

D6, " The. polypipt | dbherolipiistss o som apingaiseaus e toudeac e de € H forch
in 20 SEQ:HIDNGOF!- 27. A pol ynucl eotide conprising a nucl eotide
sequence encodi ng the pol ypeptide of claim?22. 2528. The pol ynucl eoti de of
clai m 27 having a nucl eoti de sequence as set forth in SEQ I D NO 12. 29. An
expressi on ve or gonpr t he. nuc eot i. de of cI 3030. An
expression ve ‘or C B egélgegc%r?\%lsglﬁ 151?1330 &i d&IBFE1° t}?ﬁ ‘f‘éalytl main
2011/D2266RRGT LSRQLQ5LAHLIRO3A, ﬁh&@inytﬁ@pbllyg@tﬁl@rm&t SétRGnAIrSiegidices equence,
t he catalytlc domai n of rmurine LOX, an epitope tag and a purification tag,
wher ei n FR@ PEledpXlddhat beoutite issatadytic dosefiiences from murine LOX that |ie
outside its catalytic domain. 532. The pol ypepti de of claim 31, wherein the
signal sequence is an imunogl obulin kappa signal sequence. 33. The

pol ypepti de ofl.cl aAmpoBhuclsbedetamirisengepnicdqeide agquesceenpding alg:

polypeptide of claim 10.

10
12. The polynucleotide of claim 11 having a nucleotide sequence as set forth
in SEQ ID NO:8.
13. A polypeptide comprising a signal sequence, the catalytic domain of

15  human LOX, an epitope tag and a purification tag, wherein the polypeptide does not

contain sequences from human LOX that lie outside its catalytic domain.

14. The polypeptide of claim 13, wherein the signal sequence is an

immunoglobulin kappa signal sequence.

20
15. The polypeptide of claim 13, wherein the epitope tag is a myc tag.
16. The polypeptide of claim 13, wherein the purification tag is a Hise tag.
25 17. The polypeptide of claim 13 having an amino acid sequence as set forth in
SEQ ID NO:9.
18. A polynucleotide comprising a nucleotide sequence encoding the

polypeptide of claim 13.
30

55



1034. The pol ypeptide of claim 31, wherein the purification tag is a H s6
tag. 35. The pol ypeptide of claim 31 having an am no acid sequence as set
forth in wAQid2be713. 1536. A pol ynucl eoti de conpri si ngPaTmsed1008d1dE
sequence encodi ng the pol ypeptide of claim31. 37.The pol ynucl eoti de of
claim 36 having a nucl eoti de sequence as set forth in SEQ ID NG 14. 20 38.
An expression vector conprising the pol ynucleotide of claim36. 39. An

expressi on vecgt or risi the _pol ynycl eotide of .claim37. 2540. A
ol ypept 1 de. obirpr i SRAEpclaaF of BRI AL B P ke noslFo i R HERar 7 Pt i ne
LOXL2, ap s iomeOtsg and a purification tag, wherein the polypeptide does
not contain sequences fromnurine LOXL2 that |ie outside its catalytic
dormai n. 41. The pol ypeptide of claim40, wherein the signal sequence is an
30 i munogl obyl i n kgpgar ssi.g}r;]aé sequence. V\QﬂZOlC f{ogl §6§71§§T/1532010/ 046192
42. The pol yp&ht i da"SFPEF AT AT SRRBFENE RHEIENIFRNEe PEIUAR 1S nyc tag.

5

21. An expression vector comprising the polynucleotide of claim 19.
22, A polypeptide comprising a signal sequence, the catalytic domain of
human LOXL2, an epitope tag and a purification tag, wherein the polypeptide does not

10 contain sequences from human LOXL?2 that lie outside its catalytic domain.

23. The polypeptide of claim 22, wherein the signal sequence is an

immunoglobulin kappa signal sequence.
15 24, The polypeptide of claim 22, wherein the epitope tag is a myc tag.
25. The polypeptide of claim 22, wherein the purification tag is a Hise tag.

26. The polypeptide of claim 22 having an amino acid sequence as set forth in

20 SEQID NO:11.

27. A polynucleotide comprising a nucleotide sequence encoding the
polypeptide of claim 22.
25 28. The polynucleotide of claim 27 having a nucleotide sequence as set forth

in SEQ ID NO:12.

29. An expression vector comprising the polynucleotide of claim 27.

30 30. An expression vector comprising the polynucleotide of claim 28.
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43. The pol ypeptide of claim40, wherein the purification tag is a H s6
tag. 544. The pol ypeptide of claim40 having an am no acid sequence as set
forth in wAQuiid2MG715. 45. A pol ynucl eoti de conpr iPSiTAS2@0/0W@PEOL | de
sequence encodi ng the pol ypeptide of claim40. 10 46. The

pol ynucl eoti de of claim45 having a nucl eotide sequence as set forth in SEQ
| D NO 16. 47. An expression vector conpri si ng t he pol ynucl eoti de

SI)I ;:.lﬁlc Ime(‘;ftS i galor 4 p&l}mea%cféncoef\r)l( r{s?nsgsa{ sqgna %gC}u%BCC (t)hrzzpcralta ytic dorrrllaeln of

murine LOX, an epitope tag and a purification tag, wherein the polypeptide does not

contain sequences from murine LOX that lie outside its catalytic domain.

5 32, The polypeptide of claim 31, wherein the signal sequence is an

immunoglobulin kappa signal sequence.

33. The polypeptide of claim 31, wherein the epitope tag is a myc tag.

10 34. The polypeptide of claim 31, wherein the purification tag is a Hise tag.
35. The polypeptide of claim 31 having an amino acid sequence as set forth in
SEQ ID NO:13.
15 36. A polynucleotide comprising a nucleotide sequence encoding the
polypeptide of claim 31.
37. The polynucleotide of claim 36 having a nucleotide sequence as set forth

in SEQ ID NO:14.

20
38. An expression vector comprising the polynucleotide of claim 36.
39. An expression vector comprising the polynucleotide of claim 37.
25 40. A polypeptide comprising a signal sequence, the catalytic domain of

murine LOXL?2, an epitope tag and a purification tag, wherein the polypeptide does not

contain sequences from murine LOXL2 that lie outside its catalytic domain.

41. The polypeptide of claim 40, wherein the signal sequence is an

30  immunoglobulin kappa signal sequence.
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42, The polypeptide of claim 40, wherein the epitope tag is a myc tag.

43. The polypeptide of claim 40, wherein the purification tag is a Hise tag.

5 4. The polypeptide of claim 40 having an amino acid sequence as set forth in
SEQ ID NO:15.
45. A polynucleotide comprising a nucleotide sequence encoding the
polypeptide of claim 40.
10
46. The polynucleotide of claim 45 having a nucleotide sequence as set forth

in SEQ ID NO:16.
47. An expression vector comprising the polynucleotide of claim 45.

15

48. An expression vector comprising the polynucleotide of claim 46.
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