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ABSTRACT

Methods of treating and preventing bone loss and/or enhancing bone formation are disclosed.
The methods utilize 15-lipoxygenase inhibitors. These molecules can be delivered alone or
In combination with agents which inhibit bone resorption or additional agents that regulate
calcium resorption from bone or enhances bone accumulation. The invention additionally

provides methods of diagnosing a predisposition to bone loss.
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LISTING

gtccctgttc
taaggcttga
tgtgttcccg
cagaaaggat
tacagcagac
ctcaagcaca
gtcatatggc
agctcttgtt
tcagcacagc

cctggaaggc

SEQUENC:

<110> F. Hoffmann-La Roche AG
The Government of the United States,
Oregon Health & Sciences University

<120>
Loss
<130> 08900952CA1
<140> not yet known
<141> 2003-02-03
<150> US 60/355,255
<1l51> 2002-02-08
<160> 2
<170> PatentIn version 3.1
<210> 1
<211> 7804
<212> DNA
<Z213> Mus musculus
<220>
<221> Ensembl gene ENSMUSG00000018924
<222> (1l)y..(78B64)
<223>
<220>
<221> position 70929619 1n mouse genome
<2272> (1)..(1)
223>
<220>
<221> position 70937482 1in mouse genome
<222> (7804)..(7864)
<223>
<400> 1
tctttgcaac attttattta aaataattag
acatctttta ttgttgctat tagactctat
gatgtgtaac aatgtatatt atcacccttt
gctattattt accctatggg gaaggaaaag
ggtaacgcat ccaaagcaaa atgtgttcac
aaaagggttc cacactggca gagggcgggg
tgattaaata acaaatcgag aggggggatg
tgggccgcag gtactcataa ggtatgtcca
ccaaggcagc cagctcctcet ctgaacttcet
agtgttcctc tgaatgctgg cccaggggca
cctgtgacct ccgccagttt tggggtgceag

agtttcctcet

ttttctatca
gatctatttg
gggtgctttt
gaatgaaaag
tatggaaagc
gggatgcact
cacgctgttt
acgaatctca
tttggcctca

aggtgggaaa

ggaccctgaa

ctagcccaaa
attcatagac
cccaagcatg

tggcactctg

gggctcttgg
tgagtggtct
tctaccaggc
atttccttat
gggtttggga
acagcctaag

tgattgattg
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actctcacca
gactgattag
ggtggtggca
agagacagtg
cactgtactc
gaagagtgct
cgggactgga
ccagaaccac
accttgtgta
atgtcataca
acttttgaga
ggttctggag
ctgtcctggg
tagtcatcct
ctgtcaccaa
catagtgtcc
cccacaccgg
cagagctgca
gccaagtcat
agatccaggt
tcactctaat

ccccatacct
atttccatgg
gtcagaagga
ctcactccaa
gttttctgcc
tccectgtgtt
gttgtgattc
tctgttgtta
aaaaatcccc

ccaataccaa

taacagcctg
gattgggcag
gccgcatggt
atctagggtc
cccaaattcc
gcgcagtgca
gggaggtggyg
tagacgggag
agctggtatg
taccccatcc
gttttcatga
acgtctcaga
caccttgcaa
gaacagcttg
agggtcaggg
acacccaacc
cacacaaacc

gggcatcttt

Cagggdgaca

ggcctcctcc
caagctgccc
tgtcaaaaaa
tgtagagtag
ctctatgaca
gggaaaacgt
tgactgggge
gtcttttcaa
tctaagatct
tttttgtttt

caaaactaga

tttcgatgga
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gcgtctgceccc
cgtcgccatc
gcagggtgca
aaggctcgcc
cagctgcctc
tgtgaagatg
gaagcctacg
gcctggagaqg
dgagcgggga
ccaaggctca
agatttaaat
actcaggtct
cccaatctca
gtcggtcttyg
caagctgagg
aagccaagga
cgtcctgcgg
agcatagaaqg
caatgagctg
acctgtgctc
tgaagggaga
gcctcectetcet
gtgaggaact
ggtccctgta
ggccgtgagg
cacaagagtc
cagtctttct
caccacagcce
gctttgtttg
tgttaacaca

tgaactcttt

2/6

aggagccaaa
agcttctcca
ttaggaaccc
cttggccccc
cctctgggaa
cacatggtga
agaggtgtga
Jadagggaga
tggtgaggga
gggatcattg
gcttctggga
Cagttctcag
gtgatctctt
tagtagagat
ccctctgcetce
acagacctcc
ctctgttgac
caagtgtcaa
taggtcagga
atcacctaaa
ggacagagtg
gagatcaggt
agaagctagqg
gcaagcaggt
ctctgtggcc
aaatcactgc
tgatcaccca
aacatgtcga
tttttttttt
ggcatctaga

gctctgattyg

cgacatttat
tcgtcgecgtce
agtagaacca
atgctcacat
gtacctggcc
tgaagtggca
acggttagcg
ggcgagaddgg
cgagaggagc
tcaaagggat
gagtccatgg
gccagggatt
gacaccagct
cgaacattcc
cctgctccat
tattctcctg
ctcaccgatt
tatccaggag
aggctccagce
ggaccaaggy
aacctagagc
cgctcctggce
agaagaaaag
ttgacaaggg

ctcgattctg

cttctgacaa
aaagaaactc
gtataatcac
cctcttactg
ctaggtctgt

actagagtaa

ctggagagta
cttggtttta
atccagctygg
tccccectceccce
aagatggatg
agcctgagcc
tgtgacgtca
acctcccagg
cctggcacct
gacagaaaaa
aagcacagag
cttattacct
ctgcagttca
caccacgtac
gtggctgagt
gtcttctcca
catgacttgc
tcctcgectceca
ttgcttgaga
caggtggttt
ccacttctat

ccggacattg

ggatgggtaa
agaagcgaag
ataagtgctg
tctctttcat
acatggcact
tactggggtt
gagataaaaa
gtagagacat

accaggtcac

720

7180

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520



tcttgttgct
tgtaatttgc
ctatgttctg
gccccecttgg
tctctctccg
tgagagaccg
aaaaacacaa
aaacagggtg
agtgtcccct
agcatttggc
tagacccagt
tggagatctt
ccatcttggqg
gtttcaacta
gcctacctygg
ccacttttcc
gctccatggce
gcatcagtaa
gcgcctccaqg
tatctttctc
gaactggctc
aagccacaaa
ccttagggca
ggaggccacc
gcccatcggg
ggatgacatt
tctgcatagg
ccgacaagga
tgtcctctac
ttgcatttgt
catgtttgcc

ttttaccaca

ctaggtcatc
atggtcccct
tacataagat
ggattagtgc
ttgttcatct
tctcagaggc
aaaacaaaaa
cacggaaggc
cagaagatga
caggagccag
tttgggcagt
cgtggcaacg
ctctctctca
atagaggatt
gtgcctaccc
tgactccact
tacttactac
gccccggcta
caagccacag
tggggacaga
tgtccttggc
acccttaaag
acgccactgt
ctggggtaca
ctgcagcttc
ggccttgatc
gagagaaatc
gacaagaaag
ctcatcaaaqg
ttgtttgctg
atgacatcgg

caggtcccag
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gtttcagaac
ctttaagtca
tagaatcttt
cattgctgac
catctcttct
aagagtgtgt
acaaacaaac
aggcacctca
gcctgtagcet
tccattgggg
tcgagctgga
gctcagcgat
cctttcaaca
ttgtatgtgt
ctctgcactt
ccaggccagt
tcacggagag
tccattctaa
aaatctcctg
ccccacccecat
attggagctt

Ccaaagcctg

Jddggggaaacg

acccctggtc
agcatgacga
ccatccagaa
aagggcttct
aagagagacg
tctcctcatt
ggtgggtgtg
gtgatgatca

ggatcaacta
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tccccaaaga
cgtgcaccta
acaccctttg
aatgtagagg
catcatcctg
agcaagccaa
daaaaaaaac
tggtggccac
catgaagctg
gatccaaggg
gtaaaacaac
ccctacttcec
tcacctctcec
ccccattact
gccectgtgtce
agattctccc
cccaccatcc
cactgactct
gctcctceccac
cctcccgaca
atacatgccg
cccgtgtect
ggagagaact
ctctcacctg
ggggggcagc
ggaagaaatc
gtcagcatgg
acctgtctcc
cttcttcctt
tatgttcgtyg
gaagacaacg

agattgttat

ctgctgtaag
ctctggtact
ctgaggaatc
acagcaggtc
aaccctgcecct
gagatgtaga
cgaataaggt
agcaaagacec
taagtctgag
cgtgaaaatc
agtgtgaaga
tccatcccac
acaaagatct
tcaaaactgg
tgaagaaacc
tctgctctcec
cctgaaacct
ggagaggagc
ctcagcctct
ctgctcccag
attagtctgt
cctctagtgc
tgaaccacag
gatggctata
caggtactgc
cgcttcaaac
tcttctcccea
atcagccacc
tttttcttct
tatatgcata
tatgggaagt

gcttggcagce

gaatccgttg
gtatgtatat
acctgtatat
acactccctt
gagatgccac
cagaacaaaa
gttaccttaa
tcagccacca

cttcggaccc

ggcggtgggyg
aagggctgga
acgtgtgcag
gaggctctgg
caggaccaaa
tgcctgagtc
ctcctctcca
Cagcaacccg
tgctcacgct
tcacctaaag
gatcccccecet
ctctccagta
ctcctcggta
gctcggcgga
ggcaagagtt
tgactacaaa
agagtgcctt
ccctgagtgce
tggcagtgtt
tactttttta
tatgtggaca
agctccctcc

aggtagctct

2580

2040

27700

27760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3300

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4760

4320

4380

4440



acctggcgtt
aggaaaccga
cccaaagtca
ggtggcctct
gggtctttygg
acagagagcec
aagtcccgaqg
aagaaacaga
agatgcaagt
ccccagcececct
aacgtcacat
cctgtgctgg
cctctcttga
gtacacccaa
cccagtacac
gctcctgcect
cctcatccag
gacaagtaga
aagcatcctc
gatccaactt
agagatgtca
Cgcattggga
ttggtgtggc
gtgtttttag
atgtgacagt
acacacccac
ttcaagtctt
cgccacgttc
aggcacgggc
gactcctcct

caaccacggt

accacaccta
aagggtttcc
caccatgcaa
gaacaggaac
agcatgtgca
tagaagtatt
ttcagggaca
tcagagaaat
ctatctggcc
gccttggatt
ctctactggc
gaaagccacg
caaccagcaqg
cacccagtac
ccaacaccca
ccacttccct
ctgggcctgt
ccgcttcagce
tttccaggag
cctggtcctt
gacaaaagcc
agagttttgg
cactcttgaa
ggaagttaat
tatacttaga
cctcaagccg
ttgtcctctce
aggattgtgc
actgcagagg
ttcttccagt

gcagcctaga
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accttatatyg
cagaatcagg
caaacctcac
agagaaagca
gccagcgadgt
gcttgactgt
gaccaggggc
gagatagtgc
ccatgaatct
ctctcaccct
caccccaata
gtactacatt
gaattcacag
acccaacacc
gtacacccaa
gcttggecectt
agcttctcca
accatggggt
tttcgaaccc
ccaacaccca
tctgacccac
ggtaagagta
aacatagttg
aacggtgtcc
accaaacatt
ggcactcttg
gaaatcgctg
catccttcca
cagctcgcca

tcctecteee

agccgaggag

4/6

ctccgtctaa
gtatcttggc
acatgagatt
gcgagctgaqg
ggagcatgcg
gaaccttgaa
agggtgattt
acttaaaatc
tgtcattgtc
gtacctctct
aggctcctct
tttctacatc
taaatctgag
cagtacaccc
cacccagtac
cctggtgctt
tccccggagqg
tagcaccatt
gctctaggga
Ccaaaacatc

ccaccctcaa

atttgggggt

aagtcatcta
attgtccttc
acagccaaag
ccctcacccc
gtctacaggg
gttgccccecac
tgggtcccecet
tgtggttcct

ggagacactc

attactccag

aatcgggagc

tattggggtg
tggaggdggcg
cagtgagcta
taataggggt
tccactggtc
acccagcaaa
ccagcttggt
ggacccatgg
cttcaaccat
agtctaggat
cacagtacac
aacacccagt
acccagtaca
tgatgcccat
gaataccagg
gagaaactgg
taggaggagyg
cctacttgac
cccggcectttce
aggtgtactt
ggcttttcca
agggaagaat
gtaccataga
agaacctgtg
aggtcagaga
ctgagggcag
gggtcagcct
gaacaggcct

tggatgtctt

attacaggaa
caaggaatac
acagaacggc
ggcttttaca
gtgaaacagt
ggagatttcc
tattacccta
accaggattt
tcctaattag
cctccaggac
atactcctcet
ttgtctggat
ccaacaccca
acacccaaca
cccaacaccg
accttgagct
cgggedggda
tacccaaaga
acqgtgtctaa
ccagactacc
tcgatctcct
accagccatc

gcaggtcaca

gdggcaaagg
cgagaccagc
aagcttcaaa
tactggtcgc
aagtgacatc
cacctgtaca
tgagagtctt

ctgtgagctt

4500

4560

41620

4080

4740

4300

4800

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

56040

5700

5760

5820

5880

5940

0000

6000

6120

6180

6240

0300



ctctaccccc
catcttcatg
tttgacaact
cgctgcctcce
cacaccccac
acccatcggt
atccagttgc
agcagtggcc
caggggcgca
gatgaaaaga
taaggatgga
gactagagga
gggagacccc

tacaggatgg
gaaatcagag
ccttcatgaa
actgggagcc
tcgtagggaa
aacgagagaa
ctgctgatac
atatcccact
tgtgcaccct
atcagggttc
tgccgcctcec
cagcttcccg
ggagcccgcyg
gatg

<210> 2
<211>

<212>
<213>

DNA

<220>
221>
<L272>

1557

ttccagctgg
tcccecteectyg

catttaaaac
ccttcctcac
ccctetgcectc
aacaggggaa
agaaccaggc
caaggtattc
gaatggggtg
ggctccatga
cgatggacga
aggggaattc
actaaggcag
tctccaggga
aagacacgag
gctagggccc
aaacaggacc
gaagctggaqg
gatggtaaat
tggcactact
caatgaggcc
ttccgectttc
ctagggattt
cgggacagcc
agagatgcct

tacacggagt

Mus musculus

. (1557)
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ctgtacctct
aagcctccgt
accaaacaaa
acaactgaqgg
accagtgccc
cgtgtactcc
gtcctctttyg
tgacacatcc
ctcaggctga
caccactcag
tgggaaagta
tggaaactct
agaacccatg
gaaacctgga
gcagagtcca
ccagcgcctt
aggtcccgag
acactgggaqg
cttaagcttt
actgtaccgc
aggaggcagc
cgaggctgtg
ctttgacttt
agagctctgc
ccccatgctg

ccccggtgga

5/6

tcaggcagcc
gacatctggqg
cagcccagcet
ctccgttccc
tcagggaggt
gatccctggt
agataatgcc
accttgaatt
gttctgcttc
ggttgtcacc
cactccttcc
gccagaggcc
ggaattccat
tttggagagg
tggagagcgt
catgaagcta
ggaccgagad
gctttatcag
aaaaaattaqg
agagttctgt
aactgttact
agctccttcce
gcccccgccca
gcagctcacc

tccgatcaac

gacgcggatg

ctggctgtcc
ccagcttcag
tccaggctcc
cctatgcctc
tcaggatgct
ctccggggcc
atttctgcac
ctgcctcecctg
cactgggcca
tCaaccaaga
tccccgygyggg
cagtgaggaa
ttggcctgag
cggggttggt
agaggctgaa
gggcccagagd
taagccagagqg
gcagactgtt
agacattcgg
gaagtgaggg
gagcgctcac
tcagagttca
ccgcccccag
gagttccgac
cacaggtaga

cggtagacac

Mus musculus leukocyte-type 1Z2-lipoxygenase gene
(1) .

tctgtgcatg
ctactctttc
agctcccaca
ttcacacaca
ggtgccctga
cttcacagaa
tctcacaaac
cagataagca
caggaaaagt
gtgagagggt
gtggggggag
cgggtcaaat
ccagggtttc
gagagagaat
aggaccagcg
agccgtgggg
gcttggcagt
ctacagtagg
gcagctgaca
acgcacagaa

cgaatgcctc

ggggcCacgcC

coccecctcaccce

agggtcggaa

cctcgttgtt

ccatcttgca

6360

0420

0480

6540

6000

0060

0/20

o /80

0840

0900

06960

7020

7080

71140

71200

71260

71320

7380

7440

7500

712560

7620

7680

1740

7800

7860

71864



<223>

<220>
<221>
222>
<223>

SNP

<400> 2
gtgaaggtaa

aagcaggaca
tctgtttgat

gaacgttcca

gtcgggtcag
ggggatgtgc
gtctttgttt
tactcttatt
atgtatgtac
cgaataagcc
tgacacaagqg
aggcggtaga
agtctcctca
aataacatgg
gtggggaagqg
attatgcaga
ctgcctcagg
ccgcctttaa
ccatctgtga
tgtgtgtgtg
agagagagag
cagatgttga
ttctcctcecte

gggctggaac

aattgccacc

ttatttagcc

GenBRank accession no.

(041)..(541)

aaatcacaaqg
ggataggaac
tcgggagcag
gtaagtacca
ggcttagcaa
acagaactga
aattcagttt
agtcacatqgg
agttgcattc
ctgctggatg
atgatcagqgg
agctggttgt
ggatttggaa
agtctttggt
gagaaaatca
catcgggaga
atgggcaaag
atgctgcaca
tgcgcgcact
tgtgtgtgtg

agagtgagcg

ttctttcttyg
accaagatga
gaggccceccca
tacagctcaa

cgtctacccce
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cttggtacct
gtttaagaag
agagccttgc
tacgtgcctg
atatgtgatt
ctcatagtgg
ataacactcc
actgagagtc
agctcagtgg
cggtcttggc

tccagcatta

ctctgggtygg
ggatgagtag
ggtggctctg
ggtttccgag
tatctggatg
tgtacagagc
gcacctgcar
ggagagtgga
tgtgagagag

cgcgtggagg

catgttttct
tttttgagag
gcaagtgctg
ccctaaacta

tcttgattct

0/ 6

cctgttgaaa
aatagggcac
atttacagaa
agagtaatgc
cttatttcaa
agattgccat
atgccagaat
tttgtggtcc
gttccaggtg
ctaggaggcg
gccaggcatc
ggtgtagaag
ggtggacccc

Jggagcadady

ggctttgaaqg
ctttgaaact
tggtagaatt
ccttaagatt
tgtatgtgcg
agagagagag
aaggtgtgac
tttcaaatcc

ttcagctttqg

ggggccccad

gacttctgaa

CcCagaadgygadg

U04332 as of 07 Jan 2003

tagttgtgat
atttgtgtca
acagaacaat
tgacctcagt
tggaaggggt
tcaccagaca
ggcaccaaag
catgtctccc
tagcaacagt
ctcctgtgag
agcagaagcyg
gcacttcact
gagtacatga
ggcttcagca
gccaggtaat
cacagggatg

aatcgggtgg

atccctgggc
tgtgagagtg
agagagagaq

gggggcagaa

ccatctactt
cccagagccce
taagtgacaqg

Jdgggcggggc

aaaacttcat

gcccattagce
ccatggcatt
tcaggttagc
tccaccggceqg
gtgttagctt
cattttcatt
gtcattttat
tagaggaagg
taacaataaa
ccggtgatac
cttctggggt
gagaagctag
ttcttcagca
ggagtgcagt
ttcgggtttt
agcccagagce
ctaaaatgtg
atgggaaaac
tgtgtgtgtg
agagagagag

gggactggac

ctcccectectg

cgcctttttt

aggcggggtt

ctcggctttc

ctgcaaqg

60

120

180

240

300

300

420

480

540

600

600

7120

780

340

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1557
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CLAIMS:
1. A method for identifying compounds that increase bone mineral density, the
method comprising the steps of:

contacting a compound with 15-lipoxygenase; and,

determining whether the compound inhibits 15-lipoxygenase activity.

2. The method of claim 1, further comprising the step of testing the compound 1n

a functional assay that demonstrates an effect of the compound on bone formation.

3. The method of claim 2, wherein the functional assay comprises contacting the

compound with human mesenchymal stem cells and determining cellular

differentiation into bone forming cells.

4. The method of claim 2, wherein the functional assay comprises administering

the compound to a non-human animal and measuring an index of bone formation.

S. The method of claim 4, wherein the index measured is bone mineral density.
6. The method of claim 4, wherein the index is a biomechanical parameter of
bone.

7. The method of claim 3, wherein determining cellular differentiation comprises

performing an alkaline phosphatase assay, a calcium assay, a total DNA preparation

assay, or combinations thereof.
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