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has been implicated in the degradation of articular cartilage in arthritic

diseases. Osteoarthritis is a debilitating disease which affects at least 30
million Americans (Macl.ean et al., J Rheumatol 25:2213-8 (1998)).
Osteoarthritis can severely reduce quality of life due to degradation of articular
cartilage and the resulting chronic pain. An early and important characteristic
of the osteoarthritic process is loss of aggrecan from the extracellular matrix
(Brandt and Mankin, Pathogenesis of Osteoarthritis, in Textbook of
Rheumatology, WB Saunders Company, Philadelphia, PA, at 1355-1373
(1993)). The Iérge, sugar-containing portion of aggrecan is thereby lost from
the extra-cellular matrix, resulting in deficiencies in the biomechanical
characteristics of the cartilage.




responsi bl e for the cl eavage of aggrecan thereby
having a role in cartilage degradation associ ated
with osteoarthritis and inflammatory joint disease.
Research has been conducted to identify the enzynes
responsi bl e for the degradapi on of aggrecan in human
osteoarthritic cartilage. At least two enzymatic

cl eavage sites have been identified within the
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cleave aggrecan at the Glu¥"3-Ala®"* site (Tortorella et al., Science 284:1664-6
(1999); Abbaszade et al., J Biol Chem 274: 23443-23450 (1999)). Itis
possible that these enzymes could be synthesized by osteoarthritic human
articular cartilage. It is also contemplated that there are other, related
enzymes in the ADAMTS family which are capable of cleaving aggrecan at
the Glu*"-Ala®* bond and could contribute to aggrecan cleavage in
osteoarthritis. Therefore, there is a need to identify various aggrecanase

enzymes and determine ways to block their enzymatic activity.



sequences whi ch encode the aggrecanase enzynes, and
processes for the production of aggrecanases. These
enzymes are contenplated to be characterized as
havi ng proteol yti c aggrecanase activity. The invention
further includes conpositiong conprising these
enzynes. [007] The invention also includes antibodi es
to these enzynes, in one enbodinent, for exanple,

anti bodi es that bl ock aggrecanase activity. In

addi tion, the invention includes nethods for
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ant! bo%%] In another aspect, the invention comprises an isolated
aggrecanase protein comprising an amino acid sequence chosen from: amino
acid #1 (methionine) to amino acid #1221 (isoleucine) of SEQ ID NO: 2
(Figure 2); fragments of SEQ ID NO: 2 which exhibit aggrecanase activity,
and variants and fragments of aggrecanase proteins that exhibit proteolytic
activity, including deletion and substitution mutants. In yet another aspect, the
invention provides methods for producing an isolated aggrecanase protein.
One such method includes (1) transforming a host cell with a DNA sequence,



reduces, inhibits or antagonizes aggrecanase activity.
The invention further provides nethods for devel oping
and identifying inhibitors of aggrecanase activity
conprising the use of aggrecanase protein chosen from
SEQID NO 2 or a fragnment pr a variant thereof. In

one enbodi nent, inhibitors of aggrecanase activity
prevent cl eavage of aggrecan. (010] Additionally, the

i nvention provides pharmaceutical conpositions for
inhibiting the proteolytic activity of aggrecanase,
wherein the conpositions conprise at |e sS one.
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from practicing the invention. The invention is set forth and particularly

pointed out in the claims, and the disclosure should not be construed as

limiting the scope of the claims. The following detailed description includes

exemplary representations of various embodiments of the invention, which are
not restrictive of the invention as claimed. The accompanying figures

* constitute a part of this specification and, together with the description, serve

to illustrate embodiments and not limit the invention.



ADAMIS- 18, which was identified by Celera

dat abase-m ning techniques. (SEQ ID NGO 5). [017]

Fi gure 6A shows a schematic representation of the PCR
primers used for anplification of fragments of a EST1
8 nucl eoti de sequence. Figume 613 shows a schematic
representati on of the overl appi ng nucl eoti de sequence
fragnments of EST1 8 including sites for restriction
enzynes. [018] Figure 7 shows a nucl eoti de sequence
encoding for a truncated formof ADAMIS-18 |inked to
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form of ADAMTS-18 linked to a Streptavidin-tag. (SEQ ID NO: 7).

[019] Figure 8 shows an amino acid sequence for a truncated form of
ADAMTS-18 including a Streptavidin-tag, based on SEQ ID NO: 7. (SEQID
NO: 8)

[020] Figure 9 shows a schematic representation of the hydrophobic
plot generated for the protein of SEQ ID NO: 2 using the GCG plotstructure
program.

[021] Figure 10 shows a schematic representation of an assay for
detecting aggrecanase activity.



80% about 85% about 90% about 92% about 93% about
949% about 95% about 96% about 97% about 98% or
about 99% identical to the amno acid sequence of SEQ
ID NO 2, or a fragnent thereof. The term
"aggrecanase" further incluges the proteins encoded
by the nucleic acid sequence of SEQID NO 1
di scl osed, fragnments and variants thereof. In one
enbodi ment, the nucleic acids of the present
invention will possess a sequence which is either
derived from or is a variant of a natural aggrecanase
ﬁMmE@DﬁS\@RIBTIQN QEE@‘IEEWVENEIQUf [024] The term
‘aggrecan ivity" refers to at |east one cellular
process |jfe§|"?@&n§d or initiated by an aggrecanase

enzyng28) ndiorder that 86 prssnt irSentioainhgy baahore repdily
refers to proteolytic cleavage of a

W@oadawalnggmaf%@@téi@ﬂn@m Adaitty ?383"&/'8[]% arg get forth
ggpg,’gb., g%étg Iegld@gbﬁgtn&g aggrecanase to aggrecan

aggrec y aggrecanase. Activity 7
can 6[029 iThd tetmn ‘adurecagasel refesgormfamilysof polypeptidesthat
the bin fgto or clea eof aggr.ecan

ﬂggﬁa@@blﬁa@, aleaying ies GRS aryRroteis eqq.@ﬁ%/ Jhgse are proteins
tpﬁ‘g&lbggg%gﬁﬁ o 5t th @fsPLABen %y%da%e%eé\/a’deaé]@ nt

nconpasses any p pepti de conprising an
/&ggneganaéaswdi 'nh@ presentamvéhtnom enaoinpass et ataipof fimited to the

%{bw@,tsgg en ?g?&;%# ﬁfﬁﬁltgr&a nﬁé{%&%h%k@"mcludes

r?étgeﬂug cﬁeamhg V§Mrﬁ§fdf%e %Wﬂh@%bldcsed@@étédlm‘th in SEQ ID

nmut ated, grafted, in vitro generated
N@t 2bed Nfeil ad fragmamts nf:SE@alsD N@x 2thet ere, @PW%B" Qnepegore of

t%@tés%%gX PLON] 8%{1}9 E—'[ %g%%ﬁﬁ)&%?ngﬁggaﬁéﬂf )d\%ﬂ ? aYmno acid
éé@*@i&bb%ﬁﬁs@ﬂ?i@ﬂlyglrﬁmﬁ QUbstdritlly ﬂdnftldaetonhe amlno acid of

ectlve anopunt refers to a dosage oy, anount of

SE@DI&NO énoma fragmentdhereni@iaa ARNR AR $RGUSNCEAL iSast
lgtt%tg’%tgo?@%‘% @8@ n{o Egﬁutbéfl SHBSutCT %a?%ﬂ'fﬁ%}f about

QQW Qﬁ)éﬂﬁsﬁ%(?ﬁbo&g 00%%; @bﬂﬁl&ﬁ&% |abduy 96% eatmut 84%, about 95%,
ction In bition o t he

ok OGsiecabiowt T tey aBPUEGE el Setle Meiisebth i asfing poid

%Q@Jéﬂéeoéf 8@ Ihﬁ YW 'or %‘Wﬁ%ﬁeﬁf tHREEBTE CErE tebhe" aggrecanase”

ion, rnhibition or dimnution of binding “can
frrtieniecludes theeprteimarencasiedyby fheaviciria aC|d1$ﬁq34Qﬂ06rpf<§EQ ID

gﬁpecan?se Ct e ttgfggfs et eecrggfs.alrn $|¥e eﬂ%o?jﬂﬁgnt‘?the
nucleic acids of the present invention wnII possess a sequence which is either
derived from, or is a variant of a natural aggrecanase encoding gene, or a
fragment thereof.

[024] The term “aggrecanase activity” refers to at least one cellular
process interrupted or initiated by an aggrecanase enzyme binding to
aggrecan. Generally, activity refers to proteolytic cleavage of aggrecan by
aggrecanase. Aggrecanase activities include, but are not limited to, binding of
aggrecanase to aggrecan and cleavage of aggrecan by aggrecanase. Activity



activity. Areduction in activity can be, for exanple,
at | east about 10% 20% 30% 40% 50% 60% 70%
80% 90% or nore. In one enbodinment, inhibition is
nmeasured by a reduction in the detection of cleavage
products of aggrecan. [028]7The term "i sol at ed"
descri bes a nucleic acid nolecule or polypeptide

nol ecul e that is substantially free of its natura

envi ronnent. For instance, an isolated protein is
substantlally free of cellular naterial or other
contan1nat proteins fron1the|@%%hoor ti ssa% source
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inhibition is measured by a reduction in the detection of cleavage products of
aggrecan.

[028] The term “isolated” describes a nucleic acid molecule or
polypeptide molecule that is substantially free of its natural environment. For
instance, an isolated protein is substantially free of cellular material or other
contaminating proteins from the cell or tissue source from which it is derived.
The term “isolated” also refers to an aggrecanase protein according to the
invention which is free from association with other proteases and retains
aggrecanase proteolytic activity. In addition, the term “isolated” refers to



i nvention and the anti body will not show any
significant binding to nolecules other than at |east
one novel aggrecanase nol ecule. The termis al so
appl i cabl e where, e.g., an antigen binding donain of
an antibody is specific for @ particular epitope,
which is represented on a nunber of antigens, and the
speci fic binding nenber (the antibody) carrying the
antigen binding domain will be able to bind to the
vari ous antigens carrying the epitope. Therefore, it
is contenplated that an anti body of the |nvention wll
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BcamProRTalre o desSieh Ranel §eauenoamydic aranlendeopiag an
8é3|FéH‘ék;S\4eLs§F?on%vel§%rt RandFey Htthalihféhtion.

tenper ature and sa t concen rat,! on duri ng
hybr i 134t Tha tarm “speeifieinding e&faamaetnb@dwmeanaéhabhhle

gt b BRI 0kt or@dfhe? BBt cerBRE Wb hist e prosen

inveatiors lantIthd antibblg will hoﬂﬂ%wmﬂb@gﬁiﬁm bnﬁdm@ 2 molecules
exanpl e, "Current Protocols | ecul ar_ Bi ol ogy,

otien ﬂm al/leastene nonelaggreganpse galeaule. The, tegpid also
applicable where, e.g., an antigen binding domain of an antibody is specific
for a particular epitope, which is represented on a number of antigens, and
the specific binding member (the antibody) carrying the antigen binding
domain will be able to bind to the various antigens carrying the epitope.
Therefore, it is contemplated that an antibody of the invention will bind to an
epitope on multiple novel aggrecanase proteins. Typically, the binding is
considered specific when the affinity constant K, is higher than 10 M. An



aqueous and nonaqueous conditions as described in the
art can be used. One exanple of highly stringent
hybri di zation conditions is hybridization in 6X

sodi um chl oride/ sodiumcitrate (SSC) at about 450C,

followed by at |east one waph in 0.2X SSC, 0. 1 %

SI DS at 500C. A second exanple of highly stringent

hybri di zation conditions is hybridization in 6X SSC at

about 450C, followed by at |east one wash in 0.2X

SSC, 0.1 % SDS at 550C. Anot her exanple of highly

stringent hybridization conditions is _hybridizatian in
astib@iyOsaric b tapeciicalipbind 118 @rbﬁ/étdg%}/'fa‘é“q’%a%‘?P’BHEate'y

] BT M A SRRl e v
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easl one was I n
deiged i terrfenceBRalan BhaniRdiedopigTRmaRs of i Fojution,

SR i, R ol i e ot

asS6cigtyorwith Th@dmda’(geiaacsbnl(e@eme‘rum alboovr, milke casem) etc.

Spshaadiionscare el bt e ot chne 8 SHIBHAT 70 UAITR ouine

t@cﬁ'{rﬁ?ﬁ%‘?éa Qélgef ab@@}ha?@@éﬁdﬁ@% at | east about 75%

eas Identity to the nucleig¢ ac:l%
wi t h [@8ZaiTére teharthighlytstringanttenthigh stangracy gessribes

c%Bh&o%% SEh R R 55 Son RS B HeBbrFARRE uctei acis

t bfigizaRom el bé)éfnaetdrcab sach
tbg'r?'ﬁ?ébstgdﬁ%a %nge/icrsbl%%?%’t 250G, fol I owed y

Omdﬁlamg dssalt GonceBgREPN OtempaRlEe, @k OTSBOI SlVeRts, i,/n gddition

thAe 2Ase compasiian, Nl b5 e SaBpldidiahiRtadis hd he
Auptdr thﬁ.ldl&ﬁtﬁ!éebas%lrbﬁrﬁ@tbheé|bystwdemthe:lay25ndlzmg nuclelc acids,

‘substantially simlar"” neans that the vant am
asowill e readdly epprediaiedduetivseakilleda thegrk et'?ﬁ {}B‘QGGPV

SRR rSHR YA Rht ﬁhfﬂf\é?')i ﬁ%f tdhGUgIe SaBAIAE base

I'ons n comparison to
SRAPGHIEES oftechucieie atid ahdsad. be\ueﬂeevtnenbbsatachmques well

ARSEONRE, Bt B e e .
e’zﬂga ?Ig Ht aIamtgmﬁ%éiur@taﬂ@é‘éﬁC@%ﬁtra@@%dm | east
()

ut 75% at |east about 80% at
Hu;&n&nzamwncsmhmgt Fareaxamnpleya cgmjzun@tton @fa@ghggmmerature

alsbiaw salsoneenteaien BRRses vl osionferiiighs argfhown
{o&R8ke skilled in the art and can be found in, for example “Current Protocols
in Molecular Biology,” John Wiley & Sons, N.Y. (1989), 6.3.1-6.3.6. Both
aqueous and nonaqueous conditions as described in the art can be used.
One example of highly stringent hybridization conditions is hybridization in 6X
sodium chloride/sodium citrate (SSC) at about 45°C, followed by at least one
wash in 0.2X SSC, 0.1% SDS at 50°C. A second example of highly stringent
hybridization conditions is hybridization in 6X SSC at about 45°C, followed by
at least one wash in 0.2X SSC, 0.1% SDS at 55°C. Another example of
highly stringent hybridization conditions is hybridization in 6X SSC at about



about 98% or at |east about 99% i dentical in sequence
to nucleic acid nolecules and pol ypepti des di scl osed.
[ 035] For pol ypeptides, at |east 20, 30, 50, 100, or
nore amno acids wll be conpared between the
ori gi nal polypeptide and thegvari ant pol ypeptide that
is substantially identical to the original. For
nucl ei c acids, at |east 50, 100, 150, 300 or nore

nucl eotides will be conpared between the origina

nucl eic acid and the vari ant nuclelc acid that is

450, folowea by atieasuna waEh i) D2 G860 41 SRS AR, A
oD A b

2‘%@% dodgruste, mbwaarbyt ACleasTuREIeShils oaz:x esa &% SDS
andar al 1 gnment al'gorithns such as,

a@’EE"ml i f&fastm\gmxt@bnmtlogsmmduder bwbrldl@BLWS‘!f) 0@&45?’?’%‘%
in Altsc et al

o el e o B gend e Py 0088, 1

égf 3 (1970) or the algorithmof Myers et’al
5&%‘& 5 Bi osci., 4:11-17 (1988). [036] The term

"treapssg ‘rr@r phraseahicdératelgfstringeatbot | ‘hnoderaip@!itmaency

treat ment and prophyl actic or preventative, ne
hVMﬁzalmn nefers t conditionsriitat ReaYItiRUEIgIE 3HAIQ glﬂﬁ{a

al rﬁﬁgég pavi "%@ %ﬁdtfh%rh% a??éﬁs?%bo%@@"/od%l leat ab@hﬂ 75%,

y acquire t di'sor der
cSIr athastta'b@‘é?SB?@didegtltwhoetherltudew acmbawth‘rg’g}ater than about

e Toae S S e sidih ek Mo

qﬁ’ﬁ?ﬁl&%@sﬁﬁ%ﬁ%e é@f"éﬂfgyn Bﬁréltfgcﬁﬁﬁ‘ffﬁsexaglr‘lﬁlglx ﬁ?bnﬁxﬂlt@ﬁim in 50%

fRrRvATde, BX Dendarts solation,dX s.spchy 2%y SHS atg@%af@ﬁgwed by

t

wgsﬁ%{@‘:""zfxﬁ#pﬁﬁg R AISE"G Giocl NELEIE b ARG RS
éH @BFWA ge bopatdfy Mansef) \(Cle Sprinypidaroe Laboratory

anti a ntical” or simlar to the nucl eoti de
Pr@bs 4888p aci d sequences provi ded, respectively.

?1/2{ L?Elt%%}cgﬁ‘aﬂ?\f %%u%%}éngﬁ ﬁg%h eal"fdi”“sﬁﬁé‘!ﬁﬁt?lly similar’

uman nucl eot i
ﬁ?é&h%rtﬁststhbf}etev%m affineagicsramacieotide sgquencenailldd idestical to
p

wgggg%ﬂ;wsm@bd né%é%iﬁh%&bﬂéeﬁ%%h'%mmm%ﬁZSP?’E%W“C’"@
lac':@'pg or{ Ec} ﬂ\ee €&%‘ e s W%Mdlécﬂﬁééd' NGciefide 8nd

t he aggrecanases of the
WD h@éls oPtheninvention |rmtuadearidr exarople, thase thehare ak Ieast

Gou 0%, of Ioarg GhRULPa L &t RS ABSHEORA PBIC R PoyLE5%. t
Pacdi 2l Fhsh, TR BB T 54, A TEHY: Bbout 80%, at least about 85%,
at least about 90%, at least about 92%, at least about 93%, at least about
94%, at least about 95%, at least about 96%, at least about 97%, at least
about 98%, or at least about 99% identical in sequence to nucleic acid
molecules and polypeptides disclosed.

[035] For polypeptides, at least 20, 30, 50, 100, or more amino acids
will be compared between the original polypeptide and the variant polypeptide
that is substantially identical to the original. For nucleic acids, at least 50,



thereof and am no acid sequences and fragnents
thereof, that are substantially identical or simlar
to other nucleic acids (or their conplenentary 12
strands when they are optimally aligned (with
appropriate insertions or dgletions) or amno acid
sequences respectively. In one enbodinent, there is

at | east about 50%identity, at |east about 55%
identity, at |east about 60% identity, at |east about
65% i dentity, at |east about 70%identity, at |east
about 75%identity, at |east about 809%identi
1loea$50p.mmor el dmiratides witl bieceprpparsd W%&@P”&bé @ iginal

90% at, | b 0
ugleiR A Sl the PRt IBEIE ] it sioyEsaTalp defiicaPlo the

@?ﬁdld st ¥ vaifant 88eld b’:bbsuﬂstSﬁﬁéllw lden’acalyn agegiosaytregions,

%I entity, at |east ab i dept i

bwdsxergamutotbe%, whiletstill yn%tt% deiniiars ot 3&'&’%{?”%3”?
LT ) B 5t et o s

@@p{g{%?\voorrﬂhnfy%r} ﬁggﬁ ?ﬁurtabley Basiv Lacal Alighmand a'ool
Fg.t:SW )t@esc?beden |Ai’fé§hul[%ﬁ} aTU‘%)igéHOgt 21548 '(1990), the

|

2t pf Resfflan P&l pEMET EiSt 48 %‘fm‘”ﬁsgt@%?‘? °%§é‘? e
é%lbgﬁt?\gplbgg/l;i%@s eval. ,c®oh1put ApplhBicsER 41 D%r\lt?e 19
sequdldge]  Tasieim Waadng ol Mﬂ%ﬁ%ﬂ“ﬁt’%@&ﬂ@@q&@ﬁ@?
E%%ﬁ&}rg rﬂj)nu Qldc@cgp prévdrit8tVe mdasbraed)dTHodd in need of

clFeot sequence of ADAMIS- 11
ﬁéatﬁﬁ@ltlrﬁhmclﬁdélrgimdualsfalneladyé}mng a parti d@ﬁé@abfirsorder

B el oo RAIB R HETEGY FoLg s ggs%a (Butficeq ngeding
é@%&é&é&@e @E%k%s@'orééaggisﬁ hgan;ﬂrésgl.ﬁ Odgglfeeamase activity or the
IeveI of aggrecanase to prevent or ameliorate cllmcal symptoms of at least
one diseases. The inhibitors and/or antibodies may function by, for example,
preventing the interaction or binding of aggrecanase to aggrecan, or by
reducing or inhibiting aggrecanase activity.

[037] The term “variant’ refers to nucleotide and amino acid
sequences that are substantially identical or similar to the nucleotide and
amino acid sequences provided, respectively. Variants can be naturally
occurring, for example, naturally occurring human and non-human nucleotide
sequences that encode aggrecanase or aggrecanase-like proteins, or be
generated artificially. Examples of variants are aggrecanases resulting from
alternative splicing of the aggrecanase mRNA, including both 3'and 5’ spliced
‘variants of the aggrecanases of the invention, point mutations and other
mutations, or proteolytic cleavage of the aggrecanase protein. Variants of
aggrecanases of the invention include nucleic acid molecules or fragments
thereof and amino acid sequences and fragments thereof, that are

sdbstantially identical or similar to other nucleic acids (or their complementary



SEQ ID NO 5 Figure 5A and 5B virtual nucl eotide
sequence for ADAMIS-1 8 SEQ ID NGO 6 1 zinc binding
signature 13 regi on of aggrecanase-1 SEQ ID NO 7
Figure 7 truncated EST18 nucl eoti de sequence
including a Streptavidin tagiBEQ I D NO. 8 Figure 8
truncated a.a. sequence of EST18 protein including a
Streptavidin tag encoded by SEQID NO 7 SEQID NO 9
Figure 6A primer SEQ ID NGO 10 Figure 6A primer SEQ
ID NO 11 Figure 6A prinmer SEQID NO 12 igure 6A

pri nmer SEQIDNO tid
Seandeueher s 28 onlie s laed GBSHOBIAG gertons o

c%T%&pr [ %Wanéé&%%@%@e% %%C%ép [ She e%dﬁrﬁehngthere is

ﬁ&@d;t[bbtlﬁ)t 5:01/0 wengon at I&ast |adb®ut S6% ||dBnt@ ableast about 60%

gngi lﬁ&&;te%‘:’/g ntgé@t %a%lcglltﬂ}g l‘@lf oc}en%?y at Tedst about
ﬁg/ qggﬁmyleﬁtte iPQ%tEaﬁﬁ@Bpg mntﬁfl éég?ﬂﬁ%u@ 8524 ﬁienﬁt?,Qalt Rast
aﬂeasimbam@O% at least about 92")O identity, at Ieast about 93% identity, at
least about 94% identity, at least about 95% identity, at least about 96%
identity, at least about 97% identity, at least about 98% identity, or at least
about 99% identity between a nucleic acid molecule or protein of the invention
and another nucleic acid molecule or protein respectively, when optimally
aligned. Additionally, variants include proteins or polypeptides that exhibit
aggrecanase activity, as defined.

[038] To assist in the identification of the sequences listed in the

| specification and figures, the following table (Table 1) is provided, which lists

the SEQ ID NOs, the figure location, and a brief description of each

sequence.
Table 1
a.a. = amino acid
SEQUENCES FIGURES DESCRIPTION
SEQID NO: 1 Figures 1A and 1B full-length nucleotide
sequence of ADAMTS-18
(EST-18)
SEQID NO: 2 Figure 2 full-length a.a. sequence of
ADAMTS-18 encoded by
SEQ ID NO: 1
SEQID NO: 3 Figure 3A and 3B a nucleotide sequence of
ADAMTS-18 (EST18)
SEQID NO: 4 Figure 4 predicted a.a. sequence of
ADAMTS-18 based on
SEQID NO: 3
SEQIDNO: 5 Figure 5A and 5B virtual nucleotide sequence
for ADAMTS-18
SEQID NO: 6 zinc binding signature




SEQ ID NO 30 nucleotide insert SEQID NO 31

nucl eoti de sequence containing an Xhol site SEQ ID
NO 32 a 68 base pair adapter nucleotide sequence EQ
I D NO 33 neoepitope sequence 11. Novel Aggrecanase
Mol ecul es [039] In one enbodigent, a nucl eotide
sequence of an aggrecanase nolecule according to the
present invention is set forth in SEQID NGO 1,

i ncl udi ng nucl eotide #1 to nucleotide #3663 of SEQ ID
NO 1 (Figures 1A and 1 B). The invention further

Lnhcl udes nquj val ent dngnnpr ative _codon sequences aof

the sequence set fofrth in SEQ I D NQ liregiph geaggreganase-1

fragBBM D NRY Rrar i apFigura 7 t her eof whi tetincated &ST18
proteins that exhib|t agorecanase act|imidigotidéhsequence
nucl ei c acid sequepces of the invent|iinoluding & $trdptdvidin tag

nat USEQ 1D RICE8 ' Ng) FR{lideBCeS and Variraitdied BSd.&¥quence of

and those that are artificially genergtggqgk Me"{ fRRldthg a
nucl eotide sequences encoding the aggreg

: . dlnt ncoded
nol ecul es of the present invention nagyn Q?eﬁ

~oll Ay A h\l el n i | r*lo

coquBERR ey IS8R Ny 3 ¢ mﬂn%n nrnhp:

for SERENAE10f or 1 RFOWEIBA | engt h addfiBghase |

nuc|SRiIBNGedilience] higung 6& andard tleimegues. [ 040] |

| The SEEQND NOi d2sequeRigrire’6A he i sol at|eghimer

aggrsE@npI¢o! 18e  nplecul e 1s set TorfipeptitiesddudAckO

0 i3] : no act d #1I (metniomn ”_epleFStRje d em o

r\

# .E\,ﬁ%@&‘térr?f TP SEQTE NG 2 8H13% bindind

]
1 !I url L I1Teld LAY %A% A2>] 1 I uyllblll. ™) T CITC Crrr 1
|&th whi-ch—encode-mplecul-es Ql'\'mﬁ‘;n tinag

agg MORITivity — [042] The invelRMA | ncl udes

net 85R IPMObB8ai ni ha full | ength agdr@éBease

mol &RQdD,NOh#9nuci eoti de sequences tlhaimencode

aggr3E@nNBINO: 20l ecu| es obt ai ned by t Hepriméhods and

pr OGEQIDNOOFET Dy The nucleol1 de  SEsliidncereotiyet N0ds

[g: g%hﬁfﬁﬁ” 290 e fUT"“"quEg\ UdoRdE: | o7
| LNOI ggl Ty e agyrciamast—i 6'

Set HB—Ne——{FH-gures—3A Eﬁ»@ué&d'a o
| desiSER *_su_ee,m_ng,_or__oi. nglectigeocn,
for $T@| % nucl eot i de sequence us‘?lﬂ?népmlgﬁd
or o&ﬁ)@ﬂ@g\lqzngam oligonuclectide
SEQ ID NO: 27 primer
SEQ ID NO: 28 primer
SEQ ID NO: 29 epitope tag
SEQ ID NO: 30 nucleotide insert
SEQ ID NO: 31 nucleotide sequence
containing an Xhol site
SEQ ID NO: 32 a 68 base pair adapter
nucleotide sequence
SEQ ID NO: 33 neoepitope sequence
[

I Novel Aggrecanase Molecules

[039] Inone embodimerit, a nucleotide sequence of an aggrecanase
molecule according to the present invention is set forth in SEQ ID NO: 1,
including nucleotide #1 to nucleotide #3663 of SEQ ID NO: 1 (Figures 1A and
1B). The invention further includes equivalent degenerative codon sequences
of the sequence set forth in SEQ ID NO: 1, as well as fragments and variants



to those skilled in the art. [043] The human
aggrecanase protein or a fragnent thereof may be
produced by culturing a cell transfornmed with a DNA
sequence chosen from SEQ ID NO 1 and recovering and
purifying fromthe culture qgdiuma protein
characterized by an am no acid sequence set forth in
SEQ ID NO 2, which is substantially free from other
prot ei naceous materials with which it is co- produced.
For production in manmmalian cells, the DNA sequence
further conprises a DNA sequence encodi n%ﬁa Sui

bl ,
therepéwhichesrodeoprateing thataxhibit aggracanage aptivity. '{'r?e nucleic

Pl lditEs S 3HF 1VarRBh Hioi0de BRuR ALREANAER ARG SRByedces
afld Vdrantenébandttselthabateeaitificidilp penarated. Fod length

ability to'cl eave aggrecan and havin n am rﬁ aci d
nsisloedide SegHERERS £P6 'QE@? BQQGQaZ‘,aS\%{%P%‘PE@SOQ pgpresent

. aAMm j .of J D¢ i :
RIS sREHERRE Rbraprbbeban o ptincy ung e
neibatideavequencesies fortminBEGH D NO: (& tot design peakasnfor sereening
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Tt tedulhienath asK 6rarise Medas Serarice tuys Sfandaide

tg@ﬁ*l&g@s which is at | east about 30% identical, about
Yo I'denti cal, about 40% i dentical, about 45%

i dent[04@] , Trebamindaetd sedpencealf the isslated sagreranasedike
bout, 60% | t] 659, t] [, t 0.

SRl U0t 8, 0K £ LB AT B AR BN ) o
mkbtac‘éé?fq'Qﬂwfsb@@lcine)w@sm@%@deqﬁgw 2)about 92% -

Identical, about 94%identical, about 95% .identical,
about[086ps Thieinviestipn furbiwrrtincndes fragmenis of Mipaminggeid

i dentical .gr a %0l e ' aci d

scciigbhe Hniclh nBaRe inale iR ERhlia alhelgRade sBAIR

i ncll\lgdhzg T irvieh€oh indluddenestiodsnfor obtainirgef|l ilendgtiQ

I D NO , including am no acid changes induced b

aggragenass @,oletqmﬁ,égﬁ napie@.tlaeiS@ﬁiyenegS Hwtﬁmegﬁﬁ%$%“ase
0 C tel ddiEoti

Hober i SR B dnd PR Ecdd I BBhddtbtice
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exafBhe g AepTeanastAREo de derupree 36t fPITH Sa 1D
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I'dent | ation 0 ggr ecanase Proteins and
SiveviibrefulHlensgthEnmbebtics stourencarusing standesd pregesigres known

@%géﬁé@éaﬁﬁﬁﬁg%‘ed that there are additional human

[043] The human aggrecanase protein or a fragment thereof may be
produced by culturing a cell transformed with a DNA sequence chosen from
SEQ ID NO: 1 and recovering and purifying from the culture medium a protein
characterized by an amino acid sequence set forth in SEQ ID NO: 2, which is
substantially free from other proteinaceous materials with which it is co-
produced. For production in mammalian cells, the DNA sequence further
comprises a DNA sequence encoding a suitable propeptide 5' to and linked in

frame to the nucleotide sequence encoding an aggrecanase enzyme.



encode for aggrecanases or related proteins with
aggrecanase activity and that other species al so have
DNA sequences encoding proteins that are variants of
human aggrecanase enzynes. The invention, therefore,
includes nethods for obtai Msng DNA sequences encodi ng
aggrecanase proteins and variants thereof, DNA
sequences obtai ned by those nethods, and proteins or
pol ypepti des encoded by the DNA sequences. One such
method entails wutilizing a nucleotide sequence of the
i nvention or portions thereof to design probes for

scredf#dlh Humaaraggrecanasenprateins REpdueachy matheds ptithe

, from 16 . ' . '

e S e A S e e
Kd\eng BAERinG dti@ Behgendeshoser from SEQ 19eNQe12c gariéntsrof the
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;Sr@ﬁﬁ% géﬂ@% érsdohu%tst ré?\dmiﬂgpvé‘r%tgcﬁr\gﬁi%h e Eﬁﬁgg@qaain the

present inventron nay also in _
Anilitgtto ohesavef aggrerean svhich isheharagtgristianhaggrecanase pretains.

DNA sequences encodi ng such functjonal .fra S, a

Thege agvtel@ﬁmbmluqer Rl W 0?} @@3?%@ #83@5&% \Si’nef‘ﬁca"
U AL TR

QLA T ) 0% Rieniosf aBoL XS den i Aot o0

dehticali abbuES5% identival tateud GOk ieritidal, aboubboledidantical, about

2@% i%gg;”?{';}/a&,@' ?%% 3&%@@%&# ??)% iié)eer?igfgr@]rabgﬁf gg&/ol ir&%ntical,

%@u’%d% iERIdaP Aut b29s Merftiell, abot Biglidentidl, apdut 95%
, Wwas used as a query agéézst GenBank an

. , 3 d GenSeq
identicald aboui 96% idenlical: akrut identical, rabowt R8Hmidentical or

S0 SO0 bR Bt BEEITSE] P nos2
BRI NSRisths fefldiRg Neriafiond be thedsédietivetisiretedne SEQ ID NO:

were identified _lt&lcthe foll ow ng accessi on nunbers:
y

2Jinch ety amio asklchangesdndecadby nytagenesis, chemigal alteration,

ACD25284:.. A 48: : 79489: 994
AcRl 319k toR A EauRNg 590 o radick the BYiclf whereby the
B3p A 8EGhenéS5MPRas E53RIANaBERRABING; arélaiso iBBRded in the
Aas97176; Aad16756: Aad16759. Aba79948. Aas6528Q. ..
A&ﬁﬁmmentlﬂadirdwaf;eﬁs&m‘z@@f,%?&&*?ﬁ,”ﬂ&a ggispents of the

7 : ; : 16§655.
FRTE7 S Smqree’or SERAPIRER Mieh 6l tRNacig KIRo>
agtrdvanaseRiraBix and eariants lofi thes fragmestsias wedl. of t he

genes IIiI.n t qge%ﬁggﬁgn do‘?‘t ﬂgg?gcanase Proteins and DNA Molecules
Encoding Them, and Variants Thereof.

[045] ltis expected that there are additional human sequences that
encode for aggrecanases or related proteins with aggrecanase activity and
that other species also have DNA sequences encoding proteins that are
variants of human aggrecanase enzymes. The invention, therefore, includes
methods for obtaining DNA sequences encoding aggrecanase proteins and
variants thereof, DNA sequences obtained by those methods, and proteins or
polypeptides encoded by the DNA sequences. One such method entails
utilizing a nuclectide sequence of the invention or portions thereof to design
probes for screening libraries for the corresponding nucleotide sequence from



and the protein conponents of the GeneSeq dat abase.
The search reveal ed several human protein sequences
whi ch include sequences identified by the follow ng
accessi on nunbers: GENESEQP: ABB81460 (disclosed in WO
02/ 250, 258) ; Gen bank: CAC83§42; GENESEQP: AAU72893;
GENESEQP: AAE09696; GENESEQP: AAE09699;

GENESEQP: ABB82162; 17 GENESEQP: AAE09711,;

GENESEQP: ABGL1106; GENESEQP: AAB08954;  and

GENESEQP: AAB08913. [048] It is expected that simlar
sequences exist, in non-human species that are I|keky
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VEPhRRs, LIS ByeRyEh AP ERIEOTA bt o
oibien Spéaesnwnioh@ndwesaaggreaaﬁsé @t etcbnage:ﬁEé)do%@tldes or
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gREDasssll a S9N s pctipashireg aijeére&%rsémrage;ns with

S8R of oo BpBRRATb M TEE R g geomant o

fumiction cyhe Beraggre@ax@lsbgﬁmete(mmab@ by nsiD5aase Epolypeptlde or
gg AAF56794 D.. nel ano

Réﬁﬂi@() gigal m %é@ﬁqéﬁectmg actlwty of the

E@eegﬁ;gg Ebtémouse) GENESEQP: ABBGZO44 (D
anogaster) GENESEQP: AAB72284 ( nouse);

GENES@Q@] Aﬁmgmpterﬁﬁ@)lp NQENESEPriskYSinges (foase)1B, was

%&Eﬁ% g;%@)%%%%&wf&% %ﬁ%&;ﬁﬁg SR WDcteotide

RN heBPdh CSe@ér@@Qé@&endé’sNE@reﬁﬂ@nﬁ%é@%mg similar
(bovi ne?_Ie GENESEQP: AAB72287 (nmouse); NR 25053113

?'HWé@)t fyd-eogdBan partiakpusiejc asid seapencesf SRARINO: 1. The

DRI w0 oy GRSy o

AJBOPIGS; S DB5A e GUSIRR TS BB WOIGH 1 837622 ACIRS284:

kﬁ%ab@s%é@?i@6Ag&o%§499§§@%%§§%0335;«%‘@ ohgwAR241;
ABHSQE?? &}Q@Ioé\ﬁﬂ %@%ﬁ%@%ﬁ%@?‘g&gggwg %056595; Abn

simlar t he nuc ence o
89277, Aa597176 Aad16756; Aad16759; Abq79948; Aas65280; Aad16771;
Aad16774; Aas75293; Aas65278; Aac16650; Aah36077; Aba11592;
Aba15654; Aba15653; and Aba15655.

[047] In addition, SEQ ID NO: 1 was used to search a database

BLASTX which includes translations of the genes in the Genbank database

and the protein components of the GeneSeq database. The search revealed
several human protein sequences which include sequences identified by the
following accession numbers: GENESEQP:ABB81460 (disclosed in WO
02/250,258); Genbank:CAC83612; GENESEQP:AAU72893;
GENESEQP:AAE09696; GENESEQP:AAE09699; GENESEQP:ABB82162;



1 are also published in Genbank, including the
foll ow ng accessi on nunbers: AW95437; BF224279;
BE674425; BF512077; AA057097; AA057097; 18 AA057408;
AV730422; BM696215; BM564487; BG396090; BE253544;
AA442575; and AA436819. [050{71t is contenpl ated,
based on the results of the BLAST searches described
that the EST18 nRNA is expressed at |east in carcinoid
tissue, retinoblastoma, retina, testis, hypothal anus,
ki dney and the brain. Additionally, the gene for

ENESE CRaUOS LT oE N P hET1 B0s S EREREB A4B0bSss;
drid EEN éﬁﬁm g yas further used to search a

genom c sequence dat abase provi ded by Celera for
spl i d64i8)v dt iscanpreabéd thet skESildresetRidAces existdi ngn-Humnan species

i a0 ool s, auararrasses 6F aedibbrave S Didtemss  Various
r\&f‘l’fgﬁﬁ% \@‘ﬁgégsegf ﬁ&@ﬁé@an@é@éﬁn%@qgéﬁﬂﬁed by sggr;ching

seq: aas neseq: aas6 Geneseq: aasb6
tﬁerBsLskBqT)éaiam us]hgtﬂwhumemdeeequamb set forth in SEQ ID NO:

S ﬁﬁank Af(%lel’ Ort??g’"E@ ugg‘%g gB?HgU%ggq%HSé?% 1 (mouse);

ENQQQ%JG ¢pﬁbu§@) m@wsﬁo t1h@né@éé)csvkoawgant18(mouse)
describ erein have difTerences at the ends.

ABB2PEIRET Gabe AARIHZ: el EBARG0BL | mopReK BAA24501_1

@%%?Wﬁﬁﬁeﬁ&ﬁ%ﬁ%?ﬁ%%?ﬁ%ﬁ Tt} iAR03 267 _1
s MM@OGSV@S hmlelgricydske); gﬂamwssva'r (Bgugans
un wi thin the T18 sequence for exanm acr oss

Céﬁ‘?&”éﬁ)e pﬁAMéQle%ZahéD @efﬁﬂagaﬁtaf% AA\F%M (Drame@nggaster)

%@%@?ﬁﬁéﬁer AR 3L (© LRl ep A 50

(2344 KD56856! & (ﬁb&séjf )Aﬁ5@7l‘94 _BUWtatmelanobester);
Aﬁ%?é“slm@%@%awﬁé% 160D ripemogasters
GENESEQP:AAB72280 (mouse); GENESEQP:ABB62044 (D. melanogaster);
GENESEQP:AAB72284 (mouse); GENESEQP:AAB21265 (mouse);
GENESEQP:AAY53899 (mouse); GENESEQP:AAY53800 (bovine);
GENESEQP:ABB60410 (D. melanogaster); GENESEQP:AAB50004 (bovine);
GENESEQP:AAY53898 (C. elegans); GENESEQP:AAW47030 (bovine);
GENESEQP:AAB72287(mouse); NR:25053113 (mouse); NR:20888361
(mouse); NR:23634336 (mouse); NR27721019 (rat); NR27688211 (rat);
NR:27712734; NR: 20898418 (mouse); NR:27681743 (mouse); NR:21288693
(Anopheles gambiae); NR:27705982 (rat); NR:27693936 (rat); NR:27664306
(rat); NR:20861058 (mouse); NR:27681747 (rat); NR:27719839 (rat);
NR:25056874 (mouse); and NR:25052431 (mouse).

[049] Several ESTs similar to the nucleotide sequence of SEQ ID NO;
1 are also published in Genbank, including the following accession numbers:
AW295437; BF224279; BE674425; BF512077; AA057097; AA057097;



hCVv3284472 Ceiera T/G Intron
Intron 19 -F -Protein Variation Location SNPnane

Source All el e,

Celera T/A Intron
hCVv3284468 Celera C T | ntron,I
Intron Val (GTA)986Val (GI h0/§284466 elera T/C Q

Silent Mutation

hCv3284469

hCv9478412 dbSNP A/

hCv3284471 Cel & C/ G Intron hCVv32

Celera T/C Intron

C
84470

hCVv3284467 Celera A G

Al a( GCC) 955Ser (T~~] M s-sense

hCv3284465 Celera C A C) Mitation hCv3284464 Cel

A Gi Introh

Celera T/C Intron

cv1

hCVv3284463 Celera G C Intron hCV32
hCVl 1516852 Ceij
h &¢®2840% 1A \E3Q422; BMEACRT poBMORELRD;

BT RS

era
84462

er [T | ron
Hadpasy) BEPbBpa4
dbSNP G A Intron hCV1l 19370
1937062 dbSNP C/' T Intron

57,

thV96OD!15@] olt fo@Mremptechtbesad ondie sesis Pf drsRPART Gearches
T
| Phsaed FPREOR SURIA LG o RS0 s

h @tzRbEEasnEaieting, testis, InypethalanmGyVAgERY@NddBEe HFaiNA/ G

ARanafiE Y RS o

16 in humans.

TEVEHSs FERCUEle R tg ARy Shromosome

[051] The full-length EST18 sequence, set forth in SEQ NO: 1, was

further used to search a genomic sequence‘database provided by Celera for

spliced variants of the EST18 mRNA, including, for example, both §" and 3’

spliced variants. Some of the putative spliced variants are identified by

accession numbers: Geneseq:aac16650; Geneseq:aah36077;

Geneseq:aas65278; Geneseq:aas65279; Geneseq.aas65280;
Geneseq:2as97176; Genbank:AJ311903; and Genbank:AX319854.
Sequence alignments of these sequences with the EST18 nucleotide

sequence suggests that majority of the spliced variants described herein have

differences at the 3’ ends.
[052] The Celera single nucleotide polymorphism database was

searched with the sequence set forth in SEQ ID NO: 1. The table below

summaries the results of such a search, which lists the genetic variations .

found within the EST18 sequence, for example, across different races and

ethnicities in humans.

Tabie 2
SNP name Source Allele Protein Variation Location |
hCV3284477 Celera T/IC Intron
_ : Cys(TGC)1057Cys(T
hCV3284476 Celera G/A GT) Silent Mutation
hCV11516846 Celera Al- Intron
hCVv3284474 Celera AT Intron
hCVv3284473 Celera A/IG Intron
hCVv3284472 Celera TIG Intron
hCVv9478412 dbSNP A/C Intron




hCVv2828123 Celera T/C Intron
hCVv7606023 dbSNP G A I ntron
hCv2828122 Cel era T/ -

ntron
T/ C |

ntrnon

Ceiera CT Intron

I ntron

ANGGEA Intron
hCv2381371 |

I ntron

I ntron

hCv7606027 dbSNP T/ C |
hCVv7606022 dbSNP
hCv2828121
hCvl 1935339 dbSNP G A Intron T/ G
hCv16018212 dbSNP hCVv2828119 dbSNP Celera G A
hCVv2828118, dSsSNPCel era A/ TT/ ATI AT/ A
dbSNP /GG A GA GA Intron

hCVv2828117 dbSNP G A G A G A Intro 20 SNP nanme Source

Allele Protein Variation Location ~n hCv2381370 dbSNP
AAGAGGJA Intron hCvl 1669939, Celera Tl- Intron n
SNBR28E369 SbBree G A A/ Aldie hCv28Pratein Yariaiowr p'  TFogation
have28aa71 hCVEE4Ae16 dbSNP GEGA I ntnon hCV760601 0O dbSNRtron
hCERua7E T (@Léﬁe,{am ron hGyAI669940 dbSNP Celera [ A |ntron
h “ZSMSQ ™ (A T8 5&3‘5" G?’?angﬂ | pt Lonknn(jlialzm-m ntron
NGYA254468 | 5 peleid ' [TV G eoe 0 = T ek DO Intron
hCZBAAOE o (58P Gn  how {9283 $ NP /C Lntpgn  INMON
hCV7606009 dbSNP T/ € | ntron~ hovi VEXSTAGBRYGW o T |
hG V3284466 hoviICalgraoal Cel e¥/S AL- intron Silent Mutation
: Ala(GCC)955Ser(TC Mis-sepse '
hCV3284465 Celera C/A C) ; Mutation
hCV3284464 Celera A/G | intron
hCV3284463 Celera G/IC Intron
hCVv3284462 Celera T/IC intron
hCV11516852 Celera -/IT intron
hCV3284461 Celera T/C Intron
hCVv3284460 Celera c/T Intron
hCV16210086 dbSNP G/A Intron
hCV11937057 dbSNP C/IT Intron
hCV11937062 dbSNP C/T Intron
hCV8602010 dbSNP A/G Intron
hCVv9602009 dbSNP A/G intron
hCVv9602008 ‘dbSNP . T/IC Intron
hCVv9602001 dbSNP TIGTIGTIG {ntron
hCVv11937070 dbSNP TIC intron
hCVv2852198 Celera C/A Intron
hCv2852197 Celera AIG intron
hCVv2828126 Celera C/IA , intron
hCV2828125 Celera ! T/C | Intron
hCVv2828124 Celera ! G/C Intron
hCVv2828123 Celera T/C Intron
hCV7606027 dbSNP T/IC intron
hCV7606023 dbSNP G/A Intron
hCV7606022 dbSNP T/IC Intron
hCV2828122 Celera T/- infron
hCV2828121 Celera CIT intron
|hCV11935339 dbSNP G/A Intron
hCVv16018212 dbSNP - TIG Intron
hCV2828119 |dbSNP Celera| G/A A/G G/A Intron
hCV2828118 |dbSNP Celera| A/T T/AT/AT/A intron
hCV2381371 dbSNP A/G G/A G/A G/A Intron
hCVv2828117 dbSNP G/A G/A G/A Intron




hCVl 1669944 Celera Al -

ANGIntr

on

I ntron

hCvl 6271258 dbSNP A/ G Intron

hCvl 1439286. dbSNP

hCv1l

6271259 dbSNP C/' T hCv2828109 dbSNP Celera TIC O T
hCv2828108, dbSNP Celera CT C/'T Intron

I ntron

hCVv9478420 dbSNP A/C A/C A/C AV C Intron
dbSNP Cel er al

agaT aT

hCVv2828104 Celera G A Intron

I ntron

hC\Vv2828107
T/C T/ C IntroR0 hCv2828106 dbSNP Cel era
hCVv2828105 dbSNP Celera C T T/C Intron

hCvl 62712601 cJbSNP A/ G

| Intron hCv3284520 Celera CIA Intron hCVv3284521
dbSNP Ceiera GA AGGEA Intron hCVI 1669953 1 Celera
SNFﬁa:'n@t On Soucyd 1669905Alleléel er 4 Pratein Mariagion hCvilocation
hCy2iI378 | CeTRSNET AT Al AGIG/ACYI 6271264 dbSNP|C/ T Intron
hCV1E63BRg - Celbfey 029 T DS 1/ CTntron hCV2828103 intron
hCVA3R13p8 ]| ahaNP o 7 BIRNER/GTve828102 GDSNZ et er fitron
RO 2828445 | LJoSISENaG  coror MG T 1 erom o G ot = Intron
hC\SHANGOABAI | (DS ot di n VallAt i on lLocat i on—hCvi 243928tron
hCITEa0 1A/ GoBNR Qelerady G IGrels  dbhSNP ~GLC LG GLE¢ oL gntron
hCVNGg60945i8BSHP CIEBAGE C/GRAIAIG on | hCv28280971 Cellera !Intron
hCUB47g39Br 0N dfENR 8280961 CéTera G A Intron hCv282809#tron
nCVBEEEA4W T Calgkdn |nCVI TE69963 [Celera C/ G | ntron Intron
hCV11439282 dbSNP c/T Intron
hCVv2828113 |dbSNP Celera CIG G/C Intron
hCVv2828112 Celera G/A intron
hCV11439283 dbSNP CiG Intron
hCV7606008 dbSNP T/IC intron
hCV16139205 dbSNP CIT Intron
hCV116699241 Celera A/- intron
hCV11669944 Celera A/- Intron
hCV11439286 dbSNP AIG infron
hCV16271258 dbSNP AIG Intron
hCV16271259 dbSNP CT intron
hCVv2828109 |dbSNP Celera T/ICCIT Intron
hCVv2828108 !dbSNP Celera CTcm intron
hCV9478420 dbSNP A/C A/IC A/IC AIC | Intron
hCVv2828107 |dbSNP Celera T/IC T/C Intron
hC\V2828106 |dbSNP Celera C/ITCmT Intron
hCVv2828105 |dbSNP Celera C/TTIC ! intron
hCVv2828104 Celera G/A intron
hCV16271260 dbSNP AlG intron
hCV3284520 Celera CIA ‘ Intron
hCV3284521 |dbSNP Celera! G/A A/IG G/A Intron
hCV11669953 Celera TIG Intron
hCV11669954 Celera TIA Intron
hCV11669955 Celera C/A intron
hCV16271264 dbSNP CcrT Intron
hCV11439287 dbSNP _ TIC intron
hCVv2828103 |dbSNP Celera A/G A/IG Intron
hCVv2828102 |dbSNP Celera TIAA/T intron
hCVv2828101 Celera TIA Intron
hCv2828100 Celera AIG Intron
thCV2828099 Celera CIT Intron




hCv2828094 Celera C/ T Intron
G A intron
1669967 Celera A/ G Intron
Intron hCV1 14392901 dbSNP G T Intron
dbSNP A/ G I ntron

hCV7606003 dbSNP -4 G C Intré

hCVl 1669964 Cel era |
hCVl 1669965 Celera A/ G Introh

hCvl 1669968 Celera A/ G

hCvl 1439291
hCVv9478400 ﬂbSNP C/T Intron

hCVl 6210093 dbSNP T/ C
Intron hCv2381366 dbSNP C/ T T/CC T CT Intron
T/CCTCCT hCv2828091 dbSNP Celera C/ T Intron
1439294 dbSNP C/ G I ntron

aT
hCVvi
hCVv2828090 Celera G C Intron

hCv2828089 dbSNP Celera A/T A/T Intron hCv2828088
SHIR pameA/| G Soures  hCV28AHER7 CellePsotpicVianiation Location
hCNCY232BB6 dhSNP Cell A/Ga GAA B/G/ AXG hCV1l 6271265 Intron
dbSNP AV G TrfhiswP  h(YRB2R0ACElxdra T/C Intron  hCVI
hCY669952sCel ieeBASE | nt rong/dhCv2828082 Celera T/ G intron
"hOVBaa097 MCV2ELeHBT [eleracia T T Intron  NCVI"620] 553 Intron
A Q% n| [béjgti—_\ m_,xf?y@g\fl (,m‘ﬂ\lz:r‘\\?4 Hnl:,\i:; Tt \Plntron
hCV2E2B0E | ™ GOl e 7s Gllonp o gintron
hCYIERROTE3N A/ ce0ta v of T BT o1 “Intron
hCV2828094 Celera : CIT Intron
hCV11669964 Celera G/IA intron
hCV11669965 Celera A/G intron
hCV11669967 Celera A/G intron
hCV11669968 Celera A/G intron
hCV11439290 dbSNP G/T intron
hCV11439291 dbSNP AG intron
hCVv98478400 dbSNP CrT intron
hCV7606003 dbSNP G/C Intron
hCV16210093 dbSNP T/IC Intron
hCVv2381366 dbSNP C/ITT/ICC/TCIT Intron
. |CITT/ICC/TCIT
hCVv2828091 |dbSNP Celera CIT intron
hCV11439294| - dbSNP C/G Intron
hCVv2828090 Celera G/IC intron
hCV2828089 |dbSNP Celera AITAT Intron
hCv2828088 Celera A/G intron
hCVv2828087 Celera T/C Intron
hCV2828086 |dbSNP Celera A/C C/A Intron
hCV16271265 dbSNP AG intron
hCv2828084 Celera T/C intron
hCV11669971 Celera A/- Intron
hCVv2828082 Celera TIG Intron
hCVv2828081 Celera CIT intron
hCV16261553 dbSNP CiT Intron
hCV7605998 dbSNP G/A A/G Intron
hCV9478310 dbSNP G/C C/G Intron
hCV16261554 dbSNP AIG Intron
hCV15845773 dbSNP C/G Intron
hCV7605997 dbSNP C/AA/C Intron
TICCITC/ITC/T
hCv2381364 dbSNP C/TCIT Intron
hCV7605993 dbSNP A/G G/A intron




hCVv2381364 dbSNP C/ T C T Intron
AGGEAIntron 22 SNP nane Source Allele Protein

Variation | Location
hCvi

I ntron

dbSNP T/ C I ntron

hCVv7605980 dbSNP C/ A I ntron
hCv2828079 dbSNP Cel eral ,
1669974 Celera -/A Intron

I ntron

hCVv7605987 dbSNP CI T I ntron
hCVv23813632dbSNP T/G G T T/ G I ntron
hCV7605979 dbSNP A/ G i

T/CCT Intron
hCVl 1439309 dbSNP T/C O/ T

hCVv7605992 dbSNP A/ G |
16699731 Celera -/A Intron

hCv7605993_1 dbSNP

I ntron

hCv7605991 dbSNP T/ C

hCvi

5816829

hCvl

CIT T Intron hCVv/605972 dbSNP Celera T/C T Intron
SHEVANS071 Sb@ne T/A | rlleden hOv/BpganVariatidrerla Glgcation
hCl/mBosan2 | NCYESNIB699/761 Cal@ra T/C Intron hCv2828077 intron

hC\PPleeoa7sl T Caldan hCVL 1He9977 LCelera G T Intrgn intron
hC 61\/ THM# T 17 L’T/‘C L:ALDE [ On“ ’:I:]"(:‘VZ581360 dbSNH’ntron
hCNABRR5R - 'sih%N e n',"’.v‘ 39S duSNe T T o “intron
hCVIAEIBE28| 7/ BOSNEr onl  hOJER5063. NoSNR ﬁw!!ﬁlﬁ“.“%ﬁ”mntron
hCVRBE H3F3 hC\N"B%N?R? hi@%mém | an hC\v2828072. (Gl edBtron
hCEr$0598G bn dp@NP828D71 C&/Ara A/ G Intron hCv16a167670trON
hCYGS0E0TY A | dbBNR  hlCV760%966 dbSNP G T G T Intragn  Intron
hCNVSeZSOED b IINFSBRIetA A A/ TA GIT on Intron
hCV11669974 Celera -1A Intron
hCV11439309 dbSNP TICCITC/T CIT Intron
hCV7605972 |dbSNP Celera TIC CIT Intron
hCV7605971 dbSNP TIA Intron
hC\Vv2828078 Celera G/C Intron
hCV11669976 Celera T/IC Intron
hCVv2828077 Celera CrT Intron
hCV11669977 Celera G/T Iintron
hCVv2381361 dbSNP C/ITTICTIC intron
hCVv2381360 dbSNP ATTIAAT Intron
hCV11439314 dbSNP T/C Intron
hCV2828076 |dbSNP Celera T/ATIA Intron
hCVv2828074 Celera T/A intron
hCV7605963 dbSNP Celera C/IG CIG intron
hCV7605957 dbSNP A/C intron
hCVv2828072 Celera C/T Intron
hCV2828071 Celera AG intron
hCV16016767 dbSNP G/A intron
hCV7605856 dbSNP GITGIT | intron
hCV7605955 dbSNP C/IA AIC i Intron
hCV2828070 |dbSNP Celera| T/CC/T T/C intron
hCV2828069 |dbSNP Celera TICT/C Intron
hCV2828068 |dbSNP Celera| G/A G/A G/A Intron
hCV16261555 dbSNP G/A Intron
hCV16271253 dbSNP A/G intron
hCV16261562 dbSNP T/IC intron
hCV7605948 dbSNP TIC CIT intron
hCV7605947 dbSNP C/G C/G intron
hCV16271271 dbSNP C/G intron
hCV11669982 Celera G/- Intron
hCV11669983 Celera A/IC Intron




hCv2828070 dbSNP Celera T/C C/T T/C |
hCVv2828069 dbSNP Celera T/C T/C Intron

dbSNP Celera GA GA GA Intron

G A Intron
dbSNP T/ C I ntron
hCV7605947 dbSNP ¢/ G C/ G | nt %8
CGintron

hCvi

hCv16271253 dbSNP A/ G |

n

16699821 Cel era |

ntron

hCv2828068

hCVv162615551 dbSNP

ntron

hCV16261562
hCVv7605948 dbSNP T/C C/' T i ntron

hCvl 62712711 dbSNP

G- Intron

hCvl

16699831 Celera AIC In t-ro-n 23 SNP nanme Source
Allele Protein Variation Location hCV1l 16699851 Cel &a

-/A Intron hCV1578463& dbSNP AAAA/ - Intron
SNBW#a80p5 BbGide Cel er a AlleleC/ T ({/ Rrateinr\Gariatindyv/23 238 begation
hCUPTRd9ges| er TMhe G A I'ntrogn hCv2828063 dbSNP Cel er alintron
hcmeggggg TTTHE ,wp NOV9Z 7RG dbSNP O/ T TNt T on Intron
6@5@ N I@ﬁrg;/ﬁd'_@l—i-v G Tntron NCVI6Z61563ntron
g4 m&?’ﬁé&er VI RROGRY USe A G T T O | TtV intron
S Ay S e A LT (A S N R R ARAT T3
hOV47828050 @BSNP Cel era ®/¢ T/C T/ C Intron hCv2828048I0N
hCH28RBOGR | dbrSNRCeleta G G ©/A Af®on | hCv2828057 dhS Intron
hCCe628563| T GbENPMtrpn h@/S828056 dbSNP Cel era g T _C/lmtron
hCUAEZOT564NCVEBEREE5 HbSNP Adl eral | A A/C Intron Intron
hCUSSZPBeP 4 JRSNp Celera JcA T AT Intron hCV162[/1- 27dtron
hC 5 AQQH6\J I [Eélglfé ] uVleb.!lR/l . dbSNP -4 G A G A Intron
hCVH828060 |doSNP Celeral C/A AIC AIC intron
hCVv2828059 |dbSNP Celerai T/C T/C T/C intron
hCV2828058 |dbSNP Celera] G/C C/G G/C Intron
hCVv2828057 |dbSNP Celera CITC/T Intron
hCVv2828056 |dbSNP Celera C/TC/IT Intron
hCV2828055 |dbSNP Celera C/A A/C Intron
hCVv2828054 |dbSNP Celera ATAT ~Intron
hCV16271272 dbSNP . TIC Intron
hCV16261571 dbSNP G/A G/A intron
hCV16261572 dbSNP - G/A Intron
hCV16261573 dbSNP G/C Intron
hCV15784665 dbSNP -/CTA Intron
hCV16016733 dbSNP AIG Intron
hCV11669989|dbSNP Celera; T/C C/T T/C Intron
hCV11669990|dbSNP Celera| T/C T/CC/T intron
hCVv16261580 dbSNP AT intron
hCVv16271273 dbSNP A/G intron
hCV16261582 dbSNP G/C intron
hCV11669992 Celera G/T Intron
hCV15845774 dbSNP T/ICTIC Intron
hCV16016736 dbSNP CIT Intron
hCVv2828045 Celera CIT Intron
His(CAC)244Tyr(TA Mis-sense
hCVv2828044 Celera A/IG C) Mutation
hCV2828043 |dbSNP Celera T/IG GIT intron
hCVv2828042 Celera Cr Intron
hCVv2828041 Celera G/A intron
hCV11438320 dbSNP A/G AIG Intron
hCVv2828040 | dbSNP Celera G/A AIG intron




hCV16261572 dbSNP G A I ntron
hCVv15784665 dbS ~~ -/ CTA Intron

I ntron
dbSNP A/ G I ntron
Intron hCVl

hCVvl 6261580 dbSNP A/ T I nt on
hCVl 6261582 dbSNP G2& | ntron
Celera GT Intron

I ntron

hCvi

6016736 dbSNP C/' T Intron
I ntron Hi s(CAC) 244Tyr (TA M s-sense
A/G O Mitation

hCV16

hCvl 6261573 dbSNP G C |

016733

hCv11669989dbSNPCel era, T/ CC/ TT/C

hCvi

hCvl 16

hCv2828044

1669990 dbSNP Celera T/C T/C C T intron
hCvl 62712731 dbSNP A/ G

69992

5845774 dbSNP T/C T/C Intron
hCVv2828045 Celera C' T

Cel era

hCv2828043 dbSNP Ce'lera T/GGET

SNPiname hC\88ak@421] Cel ekitele C/ T| | Ptateim Vaiatdi&28041 Location
hCHE ddgmot! A Oaldran CV1 1gR93201| dbSNP A/ G A/ G I nt r onntron
h A0 ISP ergyf G A NG Tntron 22— SNPhanRtron
hCﬁxw 7 2 IAcd SKNPY otern varﬁm\uun tocati on eV —16 ?‘f‘yjntron
nCWRGESP e 9 A 'I’ . ,ii”é’/ 39 Celera A Ctmtrom i intron
nOMER8A38 [ CvA®eIeia3g el er S/ A mJ:;\;‘J hm_/QQE;::Q7 Intron
hCHiR8@BA3A G IGeieran  hov2s 836 dhSNP Celera GLA A G Intron
hQW2828A36 MDENP SefBadbSNB/ACAI@ra T/ C T/C T/C | _ntton Intron
hOVER 8185 LSNP Ge®i®?| Cel/ErBCAI/G GIA Intron hCVl Intron
hcﬁzﬁl@@g’@%ldweelerg C GAG waron| hCVI 1439324 dpSNP Intron
hCW1 42333211 NT HBBNP G/C G/C Intron
hCV11439324 dbSNP CIG C/IG Intron
hCV7605946 dbSNP T/ICTICCITCIT Intron
hCVv2828033 | . Celera CiG Intron
hCVv2828032 Celera A/G {ntron
hCVv2381355 dbSNP G/C C/IG G/C CIG {ntron
hCV2381354 dbSNP AIG G/A G/IA AIG intron
hCV16016737 dbSNP G/A ! Intron
hCv16016738 dbSNP A/G Intron
hCVv2381353 dbSNP CTCITC/ITTIC ‘Intron
hCVv16018237 dbSNP . T/C Intron
hCVv2381352 dbSNP CTCTTICCT fntron
hCVv2381351 dbSNP T/ICC/TCITTIC intron
hCV15864249 dbSNP A/C Intron
hCV11439333 dbSNP C/A Intron
hCV11439334 dbSNP A/IC A/IC Intron
hCVv2381349 dbSNP TIC TIC TICTIC intron

CTT/ICTICTIC
hCVv2828031 |dbSNP Celera T/C Intron
hCVv2828030 |dbSNP Ceilera| C/T C/T C/T C/T | intron
hCv2828029 Celera c/T Intron
hCVv2381348 dbSNP CTC/ITC/T Intron
hCV2381347 dbSNP AT AT TIA Intron
hCv2828028 Celera C/G Intron
hCv16018247 dbSNP T/IA intron
hCVv16018248 dbSNP G/C intron
hCVv2828027 Celera - A/G intron
{hCV16016748 dbSNP AT intron
|hCV16016749 dbSNP AIG intron
hCV16018249 dbSNP C/T Intron
hCV9606709, dbSNP CITCTCI/ITCIT Intron




hCVv7605946 dbSNP T/C T/C T T T T Intron

Celera C/ G lntron

hCv2381355 dbSNP G C UG GEFC TG lIntron
dbSNP 1 AGGEFTA GA AGIntron

I ntron

nt on

hCv16016738 dbSNP A/ G I ntron
CTCATCCT T Clntron
hCv2381352 dbSNP T CT T/C CT Intron
dbSNP T/C T CT T/ClIntron

hCVl 14393331 dbSNP C/ A |
dbSNP A/ C A/C Intron

hCv2828033

hCVv2828032 Celera A/G Intron

hCv2381354
hCv16016737 dbSNP G A
hCv2381353 dbSNP
hCv186182371 dbSNP T/ C Intron
hCv2381351
hCvl 5864249 dbSNP A/ C
ntro n
hCv23813491 dbSNP T/ C T/C T/ C

14393341

SNPamdll T Orsouce T/IC T/ QIEIE hCVRSsesn Vigritiorce| er hocation
.an’ 'n”.ml hCvZ828030 diggmP Celera T AT T | Tl
hCUBB8PE ﬂﬁmwwj_l nfron hCV2381348 dbSMNRron
hC\ﬁﬁlq:]blso :ﬁl T qi.))lol IIbVL@ﬁJ‘I-/ OpbSNP A1 ‘A/ I‘ 17 A Intron
nCYRGRE B 1A 1 GBONE - rov1ed Patn tmromr TCVIs018247 ™ Tntron
hCY 61636627 ¢esNPa A/ G | niPan m?%“hn:’a?ﬂ'g”i.l“é;'“.p o, Intron
RCVEERBORS | hoUBBa6740 dbSIPPA/ G | hiron  hOV16018249 1NN
hOWBEDE7 1 T 1 dbBNR hCv96068709, dbSNP /T G T ¢/ T (/T Intron
hONVPBERE0RA5 O¥eraane| Sour c@AAl | el @ - TProtein Varihtiodntron
hCV2E8Y 8481 CabhSNPCVZBEROZIC FODERNP Celera T O T Intron
hC'\/2‘3'8‘1’3'45 dbSNP G/A AIG AIG G/A Intron
hCVv2828023 Celera TIA intron
hCv2828022 Celera T/IA intron
AT AT AT T/A
hCV2381344 {dbSNP Celera AT Intron
hCVv2381343 dbSNP CITC/ITC/TC/T Intron
hCVv2381342 dbSNP C/G C/G C/IG G/C Intron -
hCVv16018211 dbSNP ciT intron
C/G G/C CIG G/C
hCV2381341 dbSNP G/C Intron
hCV11669997 Celera -IA intron
hCVv2828020 Celera G/A Intron
hCV11439337 dbSNP AT Intron
hCVv2828019 Celera AIG intron
hCV11669998 Celera Al- Intron
hCVv2828017 Celera C/A Intron
hCv2828016 Celera C/G Intron
hCVv2828015 Celera C/IG intron
hCV2828014 Celera G/A Intron
hCVv2828013 Celera CIT Intron
hCv2828012 Celera TIC intron
hCV15944296 dbSNP TG Intron
hCVv9605371 dbSNP C/T Intron
C/TCITCTTIC
hCVv2381340 dbSNP CT intron
hCVv2828011 Celera G/T Intron
hCVv2828010 Celera A/G Intron
hCVv2828009 Celera CIT Intron
hCVv2828008 Celera AIG Intron
hCV11670003 Celera CiG Intron
hCV7605903; dbSNP C/A Intron




rp(,nJhSt hCvl 6016750 dbSNP G C Intron
hCv9606713 dbSNP G A G A Intron
hCv2828025- . .
hCVv96067141 dbSNP T/ C ntron
ntrop hCv2381346 dbSNP C/ T T/C T/C T/C Intron
hCV23813451 dbSNP G'A AIG A/ 3G A I ntron

hCv28g~~Cel era T/ A I ntron

G ClIntron

hCVvl 6016754 dbSNP-
Celera G A Intron
hCv2828024 Celera G A

hCv28280221 Celera T/ A

Intron ATATAT T/ A hCv2381344 dbSNP Celera AT
Intron hCV2381343 d-b-S NP T CCTCCTUCT Intron
hCv2381342 dbSNP JO G O GO G HdC

018211

SKPTam&/|T Isburcen | G AIRIER-- - [ Ryatevd@iation dnsnbocation
hC@#7603890 0N ghSNE 1669997 Gl era /A intron hCv2828020atron
hCY @2&'4 A gaidan I‘AIS,VJ. 14393371 dbSNP L A/ T Intjron Intron
hCY76065888 |~ ~dbSN L‘i‘nH’ GTI&E0N NV 16699981 Cellera Intron
hCVRBZ& 1' A/@%ﬁ?é? r*,-\l 5 ,-.Nr\yr\/-\u T on ncvZeZeUl U Lpntron
hC¥2B28000Y A S8 8n hovwe sy oo V2828014 Intron
hCed282%012 Ce'eBeral T/ C_PCr an \1;-({/1§94429;=||th:\|“ ) dntron
hCMRBE G298 hCVeEia71 HbSNP WoT Lntdon T CLT CLT TLCInton
hCV2827997 Celera G/C - Intron
hCV2827996 Celera C/IG intron
hCV2827995 Celera -G Intron
hCV11670006 Celera -1G Intron
hCV2827993 Celera . C/IG intron
hCV2827992 Celera A/C Intron
hCVv2827991 Celera AIG intron
hCV28279290 Celera G/A Intron
hCVv2827989 Celera G/A intron
hCV16080952 dbSNP A/G Intron
hCVv2827988 |dbSNP Celera G/A A/IG intron |
hCV2827987 Celera G/A Intron
hCV11670008|dbSNP Celera TIGTIG intron
hCV11670009 Celera Ti- [ntron
hCVv2827984 Celera GIT intron
hCV2827983 Celera G/A {ntron
hCV11670011 Celera c/r intron
hCV11670012 Celera T/A Intron
hCV11670013 Celera A/G intron
hCV2827979 Celera A/IG Intron
hCV11670014 Celera cIT intron
hCV2827977 Celera AT Intron
hCV2827976 Celera G/A Intron
hCV2827975 Celera TIA intron
hCVv2827974 Celera T/A intron
hCVv2827973 Celera C/G Intron
hCV2827972 Celera A/G intron
hCVv2827971 Celera C/A Intron
hCV11439338 dbSNP AIG Intron
hCV2381339 dbSNP C/ITC/ITTICCIT Intron
hCVv2827970 Celera T/C intron
hCV2827969 Celera T/IA Intron
hCV7605880 dbSNP T/C T/C Intron




hCVv2381340 dbSNP C/' T I ntron

Celera AT =Inn tt

nntro nn

hCv2828009 Celera C/ T Intron

Celera A/YG Intron

hCVv7605903 i
Allele Protein Variation Loc
C/T Intron
dbSNP C/ G I ntron
hCv28280001 Celera G A Intron

dbSNP

n

ror oo n

tro hCv2828011
hCv282801 0 Celera A/ G |
hCv2828008

hCVl 1670003 Celera T G Intron

CAlntro

i on
hCv2828002 Celera A/G Intron
hCv2828001 Celera C T |

ntron

6 SNP nane Source
hCVv7605890 dbSNP
hCVv7605889

hCv2827999 Celera A/ G

Intron C\/2827998 Celera T/C Intron  hQ/2827997
SNP rameq C PoHrGN | hovolllelsoe el Biotelny Yanialiony  Location
hOV@62887D05 EbSHPa - G I AG WA hCV1l 1670006 Cel erja -/ d@ntron
hOVHeRp968 hCVZEHea93 Cel er /C/ G I ntron hCv2827992 Intron
h&«@e@?@aﬂ Clgdig@n NCVZBZLBI1 Celera A/G Intron intron
ééé’ dLrl‘Jd A& EFE A “ﬁhr@/gon NCVZ8Z27989 Cel era G A intron
hqvﬁ?;%ﬁ% o GReNE” o] AGGIN o oasIntron
o & G918, hov %0008 <a'b"s',1.u:tf}"o'rg.f’esz,'L & F-gintron
gvra&zzaes HiaPNA Spieia0 cofo ) g4 _ Intron
hCa1433344 T KRBNG: Intron
hCVv2827962 Celera A/IG Intron
hCVv2827961 |dbSNP Celera C/ITTIC Intron
hCV11670022 Celera -/A Intron .
hCVv2827959 Celera G/A Intron
hCV2827958 Celera T/IC intron
hCVv2827957 Celera C/G Intron
hCV2827956 Ceiera TIG intron
hCV2827955 Celera G/C Intron
hCv2827954 Celera T/IC Intron
hCVv2827953 Celera G/C Intron
hCV15815639 dbSNP . C/A intron
hCVv16142119 dbSNP TIA Intron
hCV2827952 Celera’ CIT intron
hCV15816830 dbSNP TIC Intron
hCV1004253 dbSNP TIGTIG intron
hCV9606740 dbSNP C/IT Intron
hCV3189734 |dbSNP Celera C/TT/IC intron
hCV9606733 dbSNP AG intron
hCVv3189733 Celera C/IG intron
TIATIATIATIA
hCV3189732 |dbSNP Celera AT intron
C/A A/C A/IC C/A
hCV1004252 dbSNP C/A intron
AT ATTIATIA
hCV1004251 dbSNP AT TIA intron
hCV11670025 Celera G/A Intron
hCVv3189731 Celera TIC intron
hCV11670028 Celera -1A Intron
hCVv3189730 Celera G/T intron
hCVv8560814 |dbSNP Celera A/G G/A Intron
hCV11670031 Celera AIG Intron
hCV11670032 Celera G/A Intron




hCVv2827983 Ceiera G A Intron
hCVvl 1670012 Celera T/ A Intron
hCVv2827979.

I ntron

Celera A/G tron
hCVvl 16700141 Celera C T In tron

hCvl 1

hCVvl 1670011 Celera T T

670013

~~-e-l-era A/G Intron
hCVv2827977 -Cel era

AT -ntron hCV9' Celera GA Intron hCVv2827975 Cel era
T/A Il Intron hCV2827974 Cel 88a T/A intron hCv2827973
Celera C/Glilntron hCV2827972 Celera A/G | ntron

hCVv2827971 Celera C/ A |
hCVv2381339 dbSNP C/ T CT T/C T Intron
hCVv2827970 Celera T/C Intron

I ntron

ntron

hCvl 1439338 dbSNP A/ G

hCv2827969 Celera T/ A

SNPTheRle [NC6cureecV dbSNalieleC T/ G IPrbtein VafiatioNP | nankocation
hC §4 r\l E‘dlb$'\ 9[ N I\/ib[l[&il_'gg LocaFl on [1(:\/76 5879|ntron
hC B Tkt T TCgAS27968 " CRTerd 17 C TTUTOM Jntron
hCYSRIE125 [hoPaNR 28 b N G G A AL+t pom | infton
hCY\B89727d64 ColEEd a A/ C | nA N 2827063 dhshp Gel oy I0tron
hC\(96062% || ntda§NP hcyl 14364411 dhiSNP ¢/ T Intron ntron
hCVBOBT23962 dbSPerd A/ G MEron |hCVv2827961 | dbhS$NP_ Intron
hedaa7aod/ T g nt rjoh  hTA 16700221 Cel era -/ Ali ntr dxron
hCVABY4B72559Taderra |G A Tgycon  hiCv2827958 Cel erg T/ Cintron
hCV18142427] dbSNP TIA Intron
hCV3189726 Celera T/IC Intron
hCVv3189725 Celera CIT intron
hCV9606718 dbSNP C/IG intron
hCV3189724 |dbSNP Celera C/TTIC intron
hCVv2950480 Celera G/IT Intron
hCV11670036 Celera 1A Intron
hCVv3189723 Celera TIA intron
hCV2950479 Celera CiIT Intron
hCV7605776 dbSNP cIT intron
hCV3189722 Celera CIT Intron
hCV2950478 Celera C/G Intron

[053] The aggrecanase molecules provided also include factors

encoded by sequences similar to those of SEQ ID NO: 1, but which include

modifications or deletions that are naturally occurring, for example, allelic

variations in the nucleotide sequence which may result in amino acid changes

in the protein or artificially engineered proteins. For example, synthetic

proteins may wholly or partially duplicate continuous sequences of the amino

acid residues of SEQ ID NO: 2. These sequences, by virtue of sharing

primary, secondary, or tertiary structural and conformational characteristics
with aggrecanase proteins may possess biological properties in common
therewith. It is known, for example that numerous conservative amino acid
substitutions are possible without significantly modifying the structure and
conformation of a protein, thus maintaining the biological properties of the
protein. For example, it is recognized that conservative amino acid

substitutions may be made among amino acids with basic side chains, such



hCv2827957 Celera C/ G Intron hCv2827956 1 Celera T/G
Intron hCV28279551 Celera G C Intron hCv2827954
Celera T/C Intron hCVv2827953 Ceiera G C ..Intron
hCVvl 5815639 dbSNP C/ A Intron hCV16142119 dbSNP T/ A
Intron hCVv2827952 Cel era' ng’ Intron hCVv15816830
dbSNP T/ C Intron hCV1l 004253 dbSNP T/G T/ G I ntron
Intron hCV9606740 dbSNP C/ T hCv3189734 dbSNP Cel era'
CTT/Clintron hCv9606733 dbSNP A/ G I ntron
hCv3189733 Celera C G lIntron T/AT/AT/ATA
hCv3189732 dbSNP Celera A/ T Intron. CCA ACA/CCTA
agClysineo(d-ys ordosrmiagna (Ang coR) aNdThlsﬁmnE/ HisteraH); amino acids

@%ﬁﬁﬁfgﬂ?e‘jﬁ%%ﬁ%ﬁ'p” Hi8cid ﬁgoﬂ'@gﬁ’il er a

?Ih riEg afind bERR wﬁWﬁéﬁfé}ééﬂ p@Péteélée %Elnls.néﬂ&ﬂas as;lJaragme
Cv8560814 dbSNP | era Intron hCVI 16

Nwatsitemire (GIman@), mmm@emr&)aﬂ@amnm TbhOQ'g and
R LA S B I Y e i e o
alahinen(Ald GY29 0giyeinedBENGr G) Gralimer (Mal or V), leucine (Leu or L),
isoleucine (lle or l), proline (Pro or P), phenylalanine (Phe or F), methionine
(Met or M), tryptophan (Trp or W) and cysteine (Cys or C). Thus, these
modifications and deletions of the native aggrecanase may be employed as
biologically active substitutes for naturally-occurring aggrecanase and in the
development of inhibitors or other proteins for therapeutic purposes. It can be
readily determined whether a given variant of aggrecanase maintains the
biological activity of aggrecanase by subjecting both aggrecanase and the
variant of aggrecanase, as well as inhibitors thereof, to the assays described
in the examples. '

[054] Desired amino acid substitutions (whether conservative or non-
conservative) can be determined by those skilled in the art at the time such
substitutions are desired. For example, amino acid substitutions can be used
to identify important amino acid residues of the proteins or polypeptides of the
invention, or to increase or decrease the activity of the aggrecanases of the
invention described. Exemplary amino acid substitutions are set forth in Table
3.

Table 3: Amino Acid Substitutions

Original Exemplary More

Residues | Substitutions Conservative
Substitutions

Ala (A) Val, Leu, lle Val

Arg (R) Lys, Gin, Asn - i Lys

Asn (N) Gin Gin

Asp (D) Glu Glu

Cys (C) Ser, Ala ' Ser

Gin (Q) Asn Asn

Gly (G) Pro, Ala Ala




hCv3189727 Celera C/ A Intron hCV9606724 dbSNP C/ A
Intron hCVv9606723 dbSNP T/C Intron hCVv9606719 dbSNP
T/G Intron hCV16142120 dbSNP G C Intron hCVl1l 6142127
dbSNP T/ A intron hCVv3189726 Celera T/C Intron
hCv3189725 Celera C T IntrongghCv9606718 dbSNP C/ G
Intron hCVv3189724 dbSNP Celera C/T T/C Intron
hCv2950480 Celera G T Intron hCV1l 1670036 Celera -/A
Intron hCv3189723 Celera T/A Intron hCv2950479
Celera C/T Intron hCV7605776 dbSNP C/ T Intron
hCVv3189722 Celera CIT Intron hC\V2950478 Cel er aaG

| nt r onHis[(bB3]  TASNaGit.de8ndE8 nol ecul es provi dedViEl so

i ncl uidide (lact or $ LencWdk daty Afas dRiv dNarlaticing ar t ¢ Lislwose

of SHQéW(INO 1Nodpleucine), te, Val; IMiete AlayiRhd | cat | ¢l or

del et [OFsS(K)Nat | AkG, 1ok DiGthinG-BGGHE A GIROASR* ATGE,

al l el et B T 2T LBUSPRY, uéle nmucteotTue SEUETTCE T ubil

may rest A s——t-he—proteti—oF
ar%/i f'ls I ?LP“@XEE%“A : M Let

Al e
synth )nr of z\l%s nay \/\,hnl ly or partially duy Icﬁlyat e

cont i n%@ru@)sequé'ﬁé-e%laogyﬁhe anmino__acid resi dueJhef

SEQ IID'NGT)2. TiRese sequences, by virtue of sharSafg

pri mayr Vrp (&W):oncula'w,,le tertiary structural andj Tyr

conforTry}-t(lygnal qng Pl THrsBegS W th aggrecanage®Phe

pr ot ervmv POYE RAst AL, W Ha KBABLEHES T qEEPN

thel‘E\nlll S KIIUV\III cXdanplr c cimatr™ munerous

W t nolo%) Eﬁ??%ﬁ?ﬁmwm SR BRAGE A Paid eSitutions
6RBf SHovMpaEs dn- ﬁal@fréﬂyﬁd)éburﬁﬁg'f‘anﬂﬁb el Rdsiflidsh®hich are
bi ol ogi cal properties of the protein. For exanple,

typigallyrieeasgarated bvmnwaaimmma synthesis cather than by synthesis
&u@g}dgﬁ‘gﬁt‘ gg@n@y be made anpbng amino acids wth basic

such 29 as lysine (Lys or K), arginine
(Arg [056R) Cihet spetificimoeatidrissofche idequentewobaggiecanase
proteins described include modifications of glycosylation sites. These
modifications may involve O-linked or N-linked glycosylation sites. For
instance, the absence of glycosylation or presence of only partial
glycosylation can result from amino acid substitutions or deletions at
asparagine-linked glycosylation recognition sites. Asparagine-linked
glycosylation recognition sites comprise tripeptide sequences which are
recognized specifically by appropriate cellular glycosylation enzymes. These
tripeptide sequences usually are either asparagine-X-threonine or asparagine-
X-serine, where X can be any amino acid. A variety of amino acid
substitutions or deletions at one or both of the first or ghird amino acid
positions of a glycosylation recognition site (and/or amino acid deletion at the
second position) results in non-glycosylation at the modified tripeptide
sequence. Additionally, bacterial expression of aggrecanase-related proteins
will also result in production of a non-glycosylated protein, even if the
glycosylation sites are left unmodified.



with acidic side chains, such as aspartic acid (Asp or
D) and glutamc acid (G u or E); amno acids with
unchar ged pol ar side chains, such as asparagi ne (Asn
or N), glutamne (G@n or Q, serine (Ser or S),
threonine (Thr or T), and tgfosine (Tyr or Y); and
am no acids wth nonpol ar side chains, such as
alanine (Ala or A), glycine (Ay or G, valine (Val or
V), leucine (Leu or L), isoleucine (lle or 1),
proline (Pro or P), phenylal anine (Phe or F),
methionine (Met or M, tr ptoph,anq%Trp or W and
cyst dVae (NgvelAgarecanase NugleatideSequenses ons and

del egglez]; Nt B bLY PR FRARAAE sEBYe B HRIRIVRYEEN Aclude

bi ol y active s
isalatedaDNA- arod RNA sgqueryrescthab hgbiddide itan théhnative aggrecanase

devel opnent of {nhibitors or,other, protein 0 ,
N brssgiinpes Binciasssdindey codithns oraheieata ia oidhsiuagency.
[« r Q

ARRBA odh R or Wil dAingDbt FRGHSHIAARS dEclam) et P,
radyidiation emdawdshihg conditioastthaf emgpyctighestsmparatweland
as inhjbitors thereof, .to the, assays scribed .in, the
B Bk Son EeRiRtoRs. A ShA N HRbieis ab AR g AlSo norSeses

[ . ) \
SHRGLALY, FOSRnE, NRlizARih oSRIBGHY 8 60-05 €A thE absence
cfiformamidesor aid2°Chwithi58 %l émardiderare beinkigh, steingency

acicﬁ.substitutions can be used to identify inportant
CHRGRPSi d resi dues of the proteins or polypeptides of

t he  [0BSENSHilPA furhierl abpeRE bEAREINVENHGT BRADMNA B8quences
activity of the aggrecanases of the invention

ensagting aggresanaseTpteins haviag aggresanasaupicierlylie ackdly or
Aeh isslosedeinges PpeRBPudreradtiies Elickraiied, Suar
eglinolede hublebtiiesequencllmstraledal SEQD NO: d, ¥ad DNA

Arg (R Lys, Gn, Asn Lys Asn GnGdn Asp (D .
ggquances vayeh, (it fesgthe degenseacy &'\Ehe(qgnea&wm aré}tlﬂntlca' to
9 DRA%eqliehcé'of SEQ ID NO: 1 and encode an aggrecanase protein, for
example, including the amino acid sequence of SEQ ID NO: 2, or a variant
thereof. |

[059] Further included in the present invention are DNA sequences
which hybridize under high to moderate stringent conditions with the DNA
sequence of SEQ ID NO: 1 and encode a protein having the ability to cleave
aggrecan. In one embodiment, DNA sequences include those which
hybridize under high stringent conditions (see Maniatis et al., Molecular
Cloning (A Laboratory Manual), Cold Spring Harbor Laboratory, at 387-389
(1982)). Such stringent conditions comprise, for example, 0.1X SSC, 0.1%
SDS, at 65°C. DNA sequences identified by hybridization include, for
example, DNA sequences that encode a protein which is at least about 80%
identical, at least about 90% identical, or at least about 95% identical to the

sequence set forth in SEQ ID NO: 2. DNAs that are equivalents to the DNA of



Hs (H Asn, Gdn, Lys, Arg Arg Ile (1) Leu, Val, Met,
Al a, Phe, Norleucine Leu Leu (L) Norleucine, Ile,
Val, Met, Ala, Phe Ile Lys (K) Arg, 1, 4

Di am no-butyric Acid, Gn, Asn Arg Mt (M Leu, Phe,
Ile Leu Phe (F) Leu, Val, BB2e, Ala, Tyr Leu Pro (P)
Ala dy Ser (S) Thr, Ala, Cys Thr Thr (T) Ser Ser
Trp (W Tyr, Phe Tyr Tyr (Y) Trp, Phe, Thr, Ser Phe
val (V) Ile, Met, Leu, Phe, Ala, Norieucine Leu 1
[055] In certain enbodi nents, conservative am no acid

S}Rfﬁigil\kgﬂtt\?vﬂgggsgl X ,enco Srzmgge@%{yﬁ%ﬁﬁé}ntoc%%%ﬁt{ong% the

i th
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specid6qj mmtrmhtuunssofoﬁodeueats stringency are kngymeindhasst, and are

e by ook sica: Matetifar toaing: A LAhRes ngy Manyal Aueo.
Vi1, tad nn\ﬁ'l‘lbﬂfbr@r&@%b@gb Ofh 6hé %ﬁnbdﬂ#‘nent 'Téﬁ exafple,
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ID NO: 1, encoding a protein with aggrecanase activity.

[062] Similarly, DNA sequences which encode aggrecanase proteins
comprising the sequence set forth in SEQ ID NO: 2 but which differ from SEQ
ID NO: 1 in codon usage because of the degeneracies of the genetic code or
because of allelic variations (naturally-occurring base changes in the species
population which may or may not result in an amino acid change) also encode
the novel factors described. Variations in the DNA sequence of SEQ ID NO:
1 which are caused by point mutations or by induced modifications (including
insertion, deletion, and substitution) to enhance the activity, half-life or
production of the proteins encoded by them are also encompassed by the
invention. The DNA sequences of the present invention are useful, for
example, as probes for the detection of MRNA encoding aggrecanase in a
given cell population. Thus, the present invention includes methods of
detecting or diagnosing diseases and genetic disorders involving



31 1V. Novel Aggrecanase Nucl eoti de Sequences [057]
Nucl ei ¢ acid sequences within the scope of the
invention include isolated DNA and RNA sequences that
hybri dize to the. native aggrecanase DNA sequences
di scl osed under conditions noderate to high
stringency. Stringent conditions or conditions of

hi gh stringency generally refer to hybridization and
washi ng conditions that enploy higher tenperature and
| ower salt concentrations. Additionally, inclusion of
formam de al so increases strlngencY For exanpl e,
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sequence set forth in SEQ ID NO 2. that are

regavergdeand isolated shewaftogy. Bhis REPCESHTY NG Py b of
A, e AN P g 0088 ool P Bapislior e
PiSteiR: The vectors may be used in gene therapy applications. In such use,
the vectors may be transfected into cells of a patient ex vivo, and the cells
may be reintroduced into a patient. Alternatively, the vectors may be
introduced into a patient in vivo through targeted transfection.

V. Production of Aggrecanase Proteins

[064] Another aspect of the present invention provides methods for
producing novel aggrecanase proteins. in one embodiment, a method of the
present invention involves culturing a suitable cell line, which has been
transformed with a DNA sequence, for example, the sequence set forth in
SEQ ID NO: 1, and translating the DNA into an aggrecanase protein of the
invention, set forth in SEQ ID NO: 2, under the control of known regulatory



[060] Conditions of noderate stringency are known
in.the art, and are defined by Sanbrook et al.

Mol ecul ar O oning: A Laboratory Manual, 2 ed. Vol. 1,
Cold Spring Harbor Press. (1989). In one em'

bodi ment, for exanple, condjgions of noderate
stringency include use of a prewashing solution of 5X
SSC/ 0.5% SDS, 1.0 nM EDTA (pH 8.0) and hybridi zati on
condi tions of about 550C 600C tenperature and washi ng
overni ght in 5X SSC overni ght at about 550C. The

skilled artisan will recognize that the conditions may
sequenfesst Eoe transfarmesshost celis @relculjuied antttheraggrecanass
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fraagmemts (des fori a»eaianVaHuughea ¢ ail. nBtdoéem\JA3Q§q'6%%B@4c(ﬂ 995);
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or production of proteins encoded by them are

Hlesaelgnt:@mp&wablgynarnmahanm cels antheathpds &fuences

BinstiBn R BNl SAhpRTb-PR, 45EEHIng, hftduckRoRidiondha

puggfg;raéllgg ‘ﬁe?lrlfgctvh 'm';}"“;tbﬁf)'(f@e EistGeE:Ht‘irlﬁig andﬁmﬂbroolg Nature,

%ﬁ%@%@@@%ﬂ&%bﬂgwf@% Sladdel Gl Bloyi) a0 78873088,
&S 8 P%?éc;ﬂs 6r 4@6%2: Amﬂlzd § SiRloYe RfarsPklish BEH line,

orga or tissu ers | aggrecanase I'S
whlclagslldesd:rybed mntheradoedpanyéingexarspies, isAheirsenisay Kitney

S R Inm AR e SRR S L
are alpgg) Ussétetial Selismiy o be used as suitable hosts for expression
of the proteins or polypeptides of the invention. For example, the various
strains of E. coli (e.g., HB101, MC1061) are well-known as host cells in the
_field of biotechnology. Various strains of B. subtilis, Pseudomonas, other
bacilli and the like may aiso be employed in the methods of the invention. For
expression of the protein in bacterial cells, DNA encoding the propeptide of an
aggrecanase is generally not necessary.

[066] Many strains of yeast cells known to those skilled in the art may
also be available as host cells for expression of the proteins or pdlypeptides of



met hods involving a cell or an organism for exanple,

i ntroduci ng an anti sense DNA sequence for aggrecanase
into a cell in order to study the interaction of the
anti sense DNA with the endogenous aggrecanase
sequences, and further in orger to test the capacity
‘of a pronoter operatively linked to the anti sense DNA
sequence in a vector as a nmeasure of how nuch

antisense DNA is produced in a cell. [063] A further
aspect of the invention includes vectors conprising a
DNA sequence as descr.i bed above jn, operative .
thequesentiiayentiann Agditienaliveydiasa desited oinseeterllsspay be utilized
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SSabaivucR BREHE hi oy BReRiS BEHE! [elol” Rty e
Ve@ers ébrﬁﬁﬂeqtffed?%ﬂ@tlé SRPLéSioh icBRfrol ehatiesysermittinge
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Prrotatefind MRl seiioas o Bl AR < e ARk fttififonts
o thR' Heu6kt irvetor \JAdEEiBRAME the @bqusncd BFSEQNDNG1 or other
aspect of the present invention provides nethods for

pequRndeseneoding aggreeanase eryipms<iawd bemanipulated to express

EDBEHEE BharePaliEng Plolns: 2By oS PPrsart YHEh ingluces
sisieerid DRAYholetabshbheactiAageqoebirmnt foooteirinaiiding an
the sequence set forth in

_ _ SEQ I D 1 d, .
29GTPSPRASA GrAtRIN CHAPTISING aaiﬁas!ggmeeg%&'%ﬁ@?@ linksd toR
ety dpropiadtbrluin U 4 echioifant O sigrlrotein oan be
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BEQ 1R NDe2 odaifeagraericor yariané thereef cambertipked githes3’ or 5’ to

o PRI RS e SR aa ST Al iR 5k Bprton
BR¥gErRchRBSE Biolecules of the invention may be employed in a method of
transforming cell lines and usually contain selected regulatory sequences
capable of directing the replication and expression of aggrecanase molecules
in operative association with DNA sequences of the invention. Regulatory
sequences for such vectors are known to those skilled in the art /emd may be
selected depending upon the host cells. Such selection is routine and does
not form part of the present invention.

[068] One skilled in the art can construct mammalian expression
vectors by employing a sequence comprising, for example, SEQ 1D NO: 1 or



characterized by the ability to denonstrate
aggrecanase proteolytic activity in an assay which
deternmi nes the presence of an aggrecan-degradi ng

nol ecul e. These assays or the devel opnent thereof is
wi thin the know edge of one ggkilled in the art. Such
assays may involve contacting an aggrecan substrate
wi th an aggrecanase nol ecul e and nonitoring the
producti on of aggrecan fragnments (see for exanple,
Hughes at al., BiochemJ 305: 799-804 (1995); Mercuri
et al, J BIOL Chem 274: 32387-32395 (1999)). Suitable
atbet DNy sequencesi mmag@r%ﬁﬁﬁewrmt% praeins rrrpther
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appropriate expression control sequences pernjitting

vectors for intracellular or extracellular expression by bacterial cells For
example, the coding sequences could be further manipulated (e.g., ligated to
other known linkers or modified by deleting non-coding sequences therefrom
or altering nucleotides therein by other known techniques). The modified
aggrecanase-related coding sequence could then be inserted into a known
bacterial vector using procedures such as described in Taniguchi et al., Proc.
Natl. Acad. Sci. USA, 77:5230-5233 (1980). This exemplary bacterial vector

could then be transformed into bacterial host cells and an ‘aggrecanase-



expression of the aggrecanase protein sequences.
Alternatively, vectors incorporating nodified
sequences as descri bed above are al so enbodi nents of
the present invention. Additionally, the sequence of
SEQ ID NGO 1 or other sequegges encodi ng aggrecanase
proteins could be manipulated to express conposite
aggrecanase proteins. Thus, the present invention
includes chinmeric DNA nol ecul es that encode a
reconbi nant protein including an aggrecanase protein
conprising a fragment of SEQ ID NO. 2 linked to a
rgigted prateimgypresaed shersbyt &iar.a Sirtegy ferayeducingrextmcellular
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of the invention. Regul atory eque faor_such
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pratgiarof thervention.in n@amatias, bacteriatl yieast ordnaect host cell

construct mmamel an_expressi o ectors .by enpl,oying a

SRR BeK SN InGoconsuclch s cells Gpdsandaitpig /cofiies of the
REfePoloEDs BRgHIFRScTBRAEH gﬁnég THRERGBRRosLSHERe is linked to
protei ns or other nodified sequences and known

aeempliiablaumiarker, efpr thexdihydrefolgterreducteseLRiiRR) gene for
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ROALEd@Ing dcaritidtiond df tndthetrekate OATX eaGdoeding to the
sui t abl e expression vector for expressi nqeﬁa%g (1982). This

PEcSRTTeRAt Kpeiman and Siaregd MR/ el d OBi66: _
R io bnofeERITENERPLEr XSG & e =

nodi f [@%8]i &or ekatnipte, aapigsmic cantainiay & BNAB$guence for an
GahPBaB Yo R AT FTaNAGTVEBATID IRGERDis FERasTion Wit
é’ihé"b‘i’aé’fhideé‘éh%e?mfces enabling expression thereof and the DHFR
expression plasmid pAdA26SV(A)3 (Kaufman and Sharp, Mol Cell Biol 2:1304
(1982)) can be co-introduced into DHFR-deficient CHO cells, DUKX-BII, by
various methods including calcium phosphate coprecipitation and transfection,
electroporation or protoplast fusion. DHFR expressing transformants are
selected for growth in alpha media with dialyzed fetal calf serum, and
subsequently selected for amplification by growth in increasing concentrations
of MTX (e.g. sequential steps in 0.02, 0.2, 1.0 and 5 uM MTX) as described in
Kaufman et al., Mol Cell Biol., 5:1750 (1983). Transformants are cloned, and



the coding region. The del eted non-codi ng nucl eoti des
may or may not be replaced by other sequences known
to be beneficial for expression. These vectors are
transfornmed into appropriate host cells for expression
of aggrecanase or aggrecan -rel ated proteins.

Addi tionally, the sequence O SEQ ID NGO 1 or other
sequences encodi ng aggrecanases or aggrecanase-

rel ated proteins can be mani pul ated to express a
mat ur e aggrecanase or aggrecanase-rel ated protein by
del eti ng aggrecanase encodi ng propeptide sequences
bintogicalty a@t?\negaggfenamase] expEssiands neernitaded pydbemssays
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VI. Generation of Antibodies

[075] The isolated proteins of the present inventions may be used to
generate antibodies, either monoclonal or polycional, to aggrecanase and/or
other aggrecanase-related proteins, using methods of antibody production
that are generally known in the art. Thus, the present invention also includes
antibodies to aggrecanase or other related proteins. The antibodies include
both antibodies that block aggrecanase activity and antibodies that do not.
The antibodies may be useful for detection and/or purification of aggrecanase



systens may involve the construction of cells
containing nultiple copies of the heterologous
aggrecanase-rel ated gene. The heterol ogous gene is
linked to an anpliflable marker; e.g., the

di hydrof ol ate reductase (DHF® gene for which cells
containing increased gene copies can be selected for
propagation in increasing concentrations of

met hotrexate (MIX) according to the procedures of
Kauf man and Sharp, J Mdl Biol, 159:601-629 (1982)
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[078] Antibodies of the invention may be used in the treatment of the
diseases described below. Antibodies can also be used in the assays and
methods of detection described.

Vil. Development of Inhibitors

[079] Various conditions such as osteoarthritis are known to be
characterized by degradation of aggrecan. Therefore, an aggrecanase
protein of the present invention which cleaves aggrecan may be useful for the



Typically, such amno acid tags are nade to stabilize
the resulting fusion protein or to sinplify
purification of an expressed reconbi nant form of the
correspondi ng aggrecanase protein or a fragnent or a
variant of such protein, imngduding for exanple, a
truncated form of an aggrecanase protein of the

i nvention. Such tags are known in the art.
Representati ve exanpl es of such tags include
sequences whi ch encode a series of histidine residues,
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emphysema, acute respiratory distress syndrome, asthma, chronic obstructive
pulmonary disease, Alzheimer's disease, brain and hematopoietic

malignancies, osteoporesis, Parkinson’s disease, migraine, depression,



the protein. The hydrophobicity of the protein set
forth in SEQID NO 2 was determ ned using the GCG
programcal |l ed plotstructure. The results, as

depicted in Figure 9, indicated that the protein of
SEQ ID NO 2 has several rdgions that are hydrophilic
and therefore, expected to be on the surface of the
fol ded protein. For exanple, between am no acids 50
and 100, there is a region that is predicted to be
hydrophi lic as well as antigenic. Such ant i gem c
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charactdrized by the degradation of aggrecan and/or an up regulation of
aggrecanase activity or level of aggrecanases.

[083] The invention includes methods for treating patients suffering
from conditions characterized by a degradation of aggrecan. These methods,
according to the invention, entail administering to a patient needing such
treatment, an effective amount of a composition comprising an aggrecanase
antibody or inhibitor which inhibits the proteolytic activity of an aggrecanase
enzyme.



Vill. Disease Treatnent and Di agnosis [080] Inhibitors
of aggrecanase activity may be used in the treatnent
of di seases described below. Inhibitors can al so be
used in the assays and nethods of detection

descri bed. Various diseases ghat are contenpl ated as
bei ng treatabl e by using inhibitors of aggrecanases of
the invention include, but are not limted to,
osteoarthritis, cancer, inflammatory joint disease,
rheumatoid arthritis, septic arthritis, periodontal

di seases, corneal ulceratlon proteinuria, coronar
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[086] In another embodiment, the invention is directed to
administration of inhibitors of aggrecanases, such as proteins and small
molecules. The effective amount of an inhibitor is a dosage which is useful for
reducing activity of aggrecanases to achieve a desired biological outcome.
Generally, appropriate therapeutic dosages for administering an inhibitor may
range, for example, from about 5 mg to about 100 mg, from about 15 mg o

“about 85 mg, from about 30 mg to about 70 mg, or from about 40 mg to about



t hese conpositions of the invention may be used in the
treatnment of diseases characterized by the
degradati on of aggrecan and/or an up regul ation of
aggrecanase activity or |level of aggrecanases. [083]
The invention includes nethg for treating patients
suffering fromconditions chlraracterized by a
degradati on of aggrecan. These nethods, according to
the invention, entail adm nistering to a patient
needi ng such treatnent, an effective anmobunt of a
conposi tion conprising an aggrecanase antibody or
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tf therpresentinveatioma@ therapeutically effective dose can be estimated
initially from cell culture assays. A dose may be formulated in animal models
to achieve a circulating plasma concentration range that exhibits an ICs (i.e.,
the concentration of the test antibody which achieves a haif-maximal inhibition
of symptoms) as determined by cell culture assays. Levels in plasma may be
measured, for example, by high performance liquid chromatography. The
effects of any particular dosage can be monitored by suitable bioassays.
Examples of suitable bioassays include DNA repiication assays,
transcription-based assays, GDF protein/receptor binding assays, creatine



[086] I n another enbodinent, the invention is directed
to admnistration of inhibitors of aggrecanases, such
as proteins and small nol ecul es. The effective anount
of an inhibitor is a dosage which is useful for
reducing activity of aggrecgpases to achieve a desired
bi ol ogi cal outcone. Generally, appropriate
t herapeutic dosages for administering an inhibitor my
range, for exanple, fromabout 5 ng to about 100 ny,
fromabout 15 ng to about 85 ng, fromabout 30 ng to
about 70 ng, or from about 40 ng to about 43 60 ny.
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synptons) as determ ned by cell culture assay
quantifysaggrepanasaimagapwle. The inhibitors and antlbodles of the
present invention may be used to detect aggrecanase proteins, in vivo or in
vitro. By correlating the presence or level of these proteins with a disease,
one of skill in the art can diagnose the associated disease or determine its
severity. Diseases that may be diagnosed by the presently disclosed
inhibitors and antibodies are set forth above.
[092] Detection methods for use with antibodies are well known in the

art and include ELISA, radioimmunoassay, immunoblot, western biot,



measured, for exanple, by high performance |iquid
chromat ography. The effects of any particul ar dosage
can be nonitored by suitable bioassays. Exanples of
sui t abl e bi oassays i nclude DNA replication assays,
transcription-based assays, GDF protein/receptor
bi ndi ng assays, creatine 44 kinase assays, assays
based on the differentiation4bf pre-adi pocytes, assays
based on gl ucose uptake in adi pocytes, and
i mmunol ogi cal assays. [089] Therapeutic nethods of the
i nvention include adm ni stering the aggrecanase
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[092] Detection nethods for use with antibodies are

well known in the art and include ELI SA

radi oi munoassay, i munobl ot, western blot, 45

i mrunof | uorescence, i muno-precipitation, and ot her

conpar abl e techniques. The anggpodi es may further be

provided in a diagnostic kit that incorporates one or
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a) the amino acid sequence of SEQ ID NO: 2 from amino acid #1-
#1221,
b) fragments of SEQ ID NO: 2; and
c) variants of aggrecanase proteins consisting of addition,
substitution, and deletion mutants of the sequences of (a) to (b).
8. An isolated aggrecanase protein produced by the steps of
a) culturing a cell transformed with a DNA molecule according to
ctaim 1; and
b) recovering and purifying from said culture medium a protein
comprising an amino acid sequence chosen from SEQ. ID NO: 2.
9. An antibody that binds to an isolated aggrecanase protein of claim 7.
10. The antibody of claim 9, wherein the antibody inhibits aggrecanase

activity.



degenerative codon sequences of (a) to (d). 2. A
vector conprising a DNA nolecule of claim1l in
operative association wth an expression contro
sequence therefor. 3. A host cell transfon-ned with

t he DNA sequence of claiml1l. 4. A host cel
transformed with a DNA sequené® of claim2. 5 A

nmet hod for produci ng an isol ated human aggrecanase
protein, said mnmethod conprising: a) culturing a host
cell transformed with a DNA nol ecul e according to

claim1; and b) recovering and purifying said .
aggriecafdrethed B ientitying drfilljtass o Et%’ée“yﬂﬂﬁ FOMREEINE f r om

the cul Et” e ﬂ%ﬁ&lH&hn@gg@QnéBﬂd?&Gmehoﬁénaﬁ'm SEQDEN@i Zior
said host cell is an insect cell. 7. An isolated

aggr ecaAd@8MErbN&I&T.conpri si ng an ani no acid sequence
chosen by om combitii@tharagaecanask mekginemiten pdtersEOnhibitpgOand

f
No 21 Eh g nRPe e g ol A AR, agiretardee

COI’]SI st laagg,,tgf addition, substitution, and deI etion

ﬁ@@ﬁg enGas hefren& He rhgthgml.gthefs%onﬁmses

|so1 proenpro ced teps
a) Cul t @K/am@nr@ the labgr'ecamisé proteid ima tmeedlm\HASlﬁw étfmtéral

fa fggnr glaln Xﬂﬁpﬂ?r %mm%%m th%grﬁ%\‘xﬁél ifhgbipd purifying

di-um=a onpri si ng. an
am f® adine mnmmufumlmmsmerémmﬁ IBENod fUBhRIEOMPIISES  An

anti body, %ln%ri%thg%ﬁgrte‘aa%e 8?&[9@!@9 c@ﬂﬂut@ﬁﬁ&‘é@@ru@ rd@*slﬁh n

of claim laim9, wherein t
ant | bodprmmhmmrvpstoa@grtw%gm%the&?ﬁ'\??'ﬂ@*" iPEL 11, A

met hipd T,0 ghdrgﬁ%%dtfcéﬂ doBiflbr Fdr Hntbitilg tROEIoRLANE a€tivity of

conprisin provi di ng an aggrecanase roteln agosen
f r om SEQUOBCARsE? Whereirkihe CAmRaTion FEIREEts abinteihi ni ng

the aggr ob 8ighd W drBrAad@tig bardbr. i nhi bi tor ;
and c¢) aZ:\ggrlau tq?%fa whet h erdht tﬁeapotentl al inhibitor

i nhithi t A a@gmdgrnaglgltmg aggrecanase in a mammal comprising
administering to said mammal an amount of the composition of claim

14 effective to inhibit aggrecanase activity.
16. The method of claim 15, wherein the composition is administered
intravenously, subcutaneously, or intramuscularty.

17.  The method of claim 15, wherein the compasition is administered at a

dosage of about 500 ug/kg to about 1 mgrkg.

EXAMPLES
EXAMPLE 1: Isolation of DNA
[094] Potential novel aggrecanase family members were identified

using a database screening approach. Aggrecanase-1 (Science 284:1664-
1666 (1999)) has at least six domains: signal, propeptide, catalytic domain,
disintegrin, tsp (thrombospondin), and c-terminal. The catalytic domain
contains a zinc binding signature region, TAAHELGHVKF (SEQ. ID NO: 6)
and a “MET turn” which are responsible for protease activity. Substitutions
within the zinc binding region in the number of the positions still allow

protease activity, but the histidine (H) and glutamic acid (E) residues must be



activity. 12. The nethod of claim 11l wherein the

nmet hod further conprises evaluating the aggrecanase
protein in a three dinmensional structural analysis
prior to conbining with the potential inhibitor. 13.
The method of claim 11l wherejg the nethod further
conprises evaluating the aggrecanase protein in a
conmput er aided drug design programprior to conbining
with the potential inhibitor. 14. A pharnaceuti cal
conposition for inhibiting the proteolytic activity of
aggrecanase, wherein the conposition conprises an

priesepbdhe tyembnspgndin dompin of Aggregansse-ids also 2 gfitical

SR 5B A BB a4 BB AR gl
dertermineodurt dasgification ¢fl PRové| a“dlgw‘ééﬁna%é fafrfilgGheN®el OThe
i nhi bit aggrecanase activit The nethod of claim

. 16.
aaglingfregien ©f the agerasasrsethDNA servaficetvaslsed to query
i nt: j .
4AhRREh B B IBERUT, Y SRR TS e
reguitingssezjueticas weredios starting paim in ah @foprbldentify abseduence

[Ko EXANPLES EXAWPLE 1: |solation of DNA [ 094
f_éstggtﬁnq_@' %\%me&wr&%ﬁagrélcphaﬁuuy%ﬁﬁaegua@%o the
4QRERhasE of e AsBntAVERAST (BRI RIS ARBIITS I8 o ST 8,
isetepicted in FgmesdA andnBl (SEDQ UPNDi te, catal ytic
com! oy e e T B D LD P R iqlia o ana 58
(EISONG: S B4 RNl P imers
was idesignedIamnplifyisippreximaieli1200 thasei padrstspadining the pro and

CARAVEE P BB e iR bR to-sran BENA
melatulds fromsdiffersht iy sds Gftistbe tBNEST tisstesources for
t hr ombospondi n domai_n of Aggrecanase-1 is also a

aggreraaase awnesuies.oPnsgrbetissue seyisgsiwereridentified, two

§) SRAHR bl EES TR IARIALLY) peREbEMEAE oPHia
mbtecutednd the agiplifiedffrdgneerity gare aigmst ihtdcternfsence
e L acden ShaER S gredifom the predicted sequence
therefore, multiple replicas of each reaction were cloned and sequenced from
three independent tissue sources. Based on sequence analysis of all the
clones, a consensus open reading frame (ORF) of 3219 base pairs was
determined (SEQ ID NO: 3). It is contemplated that this 3219 bp ORF frame
does not represent the full-length gene, as further described below. The
obtained sequence may be utilized to screen for and isolate the full length
sequence Since the PCR conditions use to amplify the EST18 sequence
promoted the introduction of errors, the 3219 bp ORF had to be constructed
by amplifying multiple overlapping fragments, digesting them with specific
restriction enzymes, followed by final ligation into the mammalian expression

vector called pED.



resulting sequences were the starting point in an
effort to identify a sequence for potential famly
menbers. A particul ar nucl eoti de sequence of the
aggrecanase of the present invention, referred to as
ADAMIS-18 or EST18, is depigred in Figures 1A and 1B
(SEQID NO 1). [095] The virtual EST1 8 sequence is
set forth in Figures 5A and 5B (SEQ ID NGO 5). Based
on the initial virtual sequence, a set of PCR priners
was designed to anplify approximately 1200 base pairs

P B S5 e Pu ARG ABRA 8 Sl ] s
tf.gHL@r %nt&mepa@fmfd %A')ewéQ u”s@& ratsl 4 ¥erhpiase'fh SPPCREloning

recanase nol ecu es. Once the tissue sources
mactlomsjeﬂﬂ thie PECR reactionsoveramsiried dubigna MeskiorEIRET 2500

th
ebmafiier Migfesidhe b utifnd et BBEne, el ERerRotgre: e4cC
f%?%%%' BGycldsBraslioesH gners 7deE ff&heeh.ﬁ r sﬁy&lé@ of 94°c for 5

predi cted Sequence therefore, multiple replicas of

e [TOPE Zor 4 onnyaP eyelesnf @436 Fos 5 §een68IC frdin. Clandech’s

AVERBGE T eEcd BRleT 4 B8 usgiiE Bl BRRE AR 870 5
G@Helt@ccaﬂﬁﬁ% basife FRINUSacaer’ sd@b@Mé\ﬂhtbﬁE@Ol&tb@l Palo
It is contenplated that this 3219 bp ORF f

AbesCAbt Th@yaeguﬁpnmeé sels Hsed fjtampléiiag each timgment of the

BiFRf0S RFeRBE fuakBigs Rt ESTH6 aR¢ HEBRESY TWighe oA es the
¢ s8t farth IrSERAR MO 9,i 10)s! fused 8. anpl i fy the

EST18 se pr onot ed the i ntroduction of errors,
Ehe 29097 b CHLRraRhtS tor detat Wi Sterapt avames: sishown

s ghfé' 6BONS E@P{rﬁ&.éﬁﬁ&&%ﬂtéﬂ &'1%%;5@5?@%% bands

rfirc 'restrictron enzynes, foll
tomesponding tot thet indicatedrdigeatedesipes were necovered frona khesgel.

iGalion reaciRCROTARY SIS RRLRE et e Biaesteq DA fagments
&\ﬁé tﬁ@@éctaﬁ ED SiER4igbstedwith EcBﬁRaﬁH%lﬂ gA gRA6lIEPEDNA
he PCR reactions were carried out in a

mstructlanmngawmus amplificationeragraenisagas gonfimped by DNA

%%éu%%? ghdis BELIORL 169G ASEQIDNGS) 502 (o 4
cThe gvédlﬁt’étﬁamﬂm &ld%@@queﬁGQ(SEGI lD‘rN@ M) F@he
cycl es of 940C for 5 sec, 680C 4 mn.

aggrecangse Phiteopreseny mveatien iasetforh 'WFﬂWFQ 4 i Eae cloned
SRS Bhas ) 1@ M SESAEh b SR Bufidpblite doscrbed
as about 50 amino acids, it starts Wlth sugnature WXXXXW and contains six
cysteine residues. The third sub-motif in the sequence set forth in Figure 4
consists of 41 amino acids, starts with WXXXXW and contains 4 cysteins. it
is therefore contemplated that there are at least 10 additional amino acids,
assuming that there are no additional TSP submotifs. The majority of
aggrecanase of the invention is found in the three tissue sources: brain,

stomach, and thymus.



Alto, CA). The various priner sets used for-anplifying
each fragnent of the putative full-1length nucleotide
for EST18 are depicted in Figure 6A as the sequences
set forth in SEQID NGs.: 9, 10, 11 and 12. [097] PCR
products were digested withggifferent enzynes, as
shown in Figure 6B, and then fractionated on a 1 or
1. 5% agarose gel. DNA bands corresponding to the
i ndi cat ed di gested sizes were recovered fromthe gel.
Li gation reaction included equal nolar ratios of the
di gest ed fragnments nd the vecto ED ,
or o 00k sABPadreRamRssHaRRHIe e G o ednyaptianagset forth
1 b ighalas
BRI A ThAp e KTlaP itz Ld s (oMU T8 g Plerd B g
séqupenoe, 3. (SEQ ID NO 3) [098] The predicted am no
aci eque ( I ) ,4) of the aggrecanase of
@@iﬁm{}&%ﬁv%&diﬁh@é@ forth in Figure 4. The
sz‘ %s%@%&SWBWM#WVD%A@@YMMNGRK%RSA
-notif is described as about 50 am no acid
SEQsiDdNOMW)th si gnature WKXXXW and cont ai ns si x
St ej.ne residue Thethlrd b-notif in the seguence
@é@"?'érth in Fi gjr( 'id$§ of 41 amino aci gg
céﬁt@ﬂssth%é Bch%fblﬁ@ reH0Ss 4nd)sfufinite. [ The tatalytic

herefore contenplated that there are at |east 10

hgr o]

%%*d A ratERedi ¢ NpicA R LRA Bt PRGBBf B0
of the,invention.i,s found in thr f,i Ssue sourc
oBpseed cy¥iams FEsities HSeah oigﬁe PSS B, 208 three
mol ecul e according to . the invention as se} forth in
resigupsedawpsljenm ehbpAREPinSNg 84N s 2 S@rﬁ?rﬁ"esa 0
region signal - sequence, LLQALQLCCLCCA- (SEQ ID NO 13
cOvgeTed PR RBNSE! Meb R/ dpwaSDSABSY| teind-hsricgRsquence.
(SEQ ID NO 14) (signal) (mature peptide) 5 18
Theisinksgririiies deatie coathiny ight sens@ved wysteimslresiduas. nThe
S|te The cat al ytlc domain is characterized by a

Qilulezb&‘ﬁtagi h@%aﬁﬂ%uﬁdméboﬁ%ﬁQVV)@(\EIX)GNZS,&?C%@-

cys |ne resi stream of the zinc bindin

R RS0 B K T S 8 e

rgéﬂggige cy'gFeme-rlcﬂ dodrrcl)%sié rc:ﬁarac?enzeaE as contamqug(;]I oy

conserved cysteines. The spacer domain is characterized by TSP-repeats
wherein two and one half have been cloned. The N-terminal portion of the
aggrecanases can be cloned using the sequences described. The TSP sub-
motifs start with signature WXXXXW and contain six cysteins. The third motif
in Figure 4 has 4 cysteines.

[0100] The ADAMTS-18 nucleotide sequence was extended beyond
the original sequence by 5' and 3' RACE. Thymus Marathon-Ready™ cDNA
was purchased from Clontech (Palo Alto, CA) for use as a template in PCR
cloning reactions. The antisense primer 5'
TGGTATGATTCACGACGGAGAAGGG (SEQ ID NO: 16) was used in a first



The Disintegrin-like domain contains eight conserved
cysteine residues. The TSP nodule contains a heparin
bi ndi ng domai n (WKXWKXW ; a CD36- binding notif
(CSRTCGG) (SEQ ID NO 15); and six conserved cysteine
resi dues. The cysteine-rich main is characterized as
containing ten conserved cysteines. The spacer domain
is characterized by TSP-repeats wherein two and one
hal f have been cloned. The N-term nal portion of the
aggrecanases can be cl oned using the sequences

descri bed. The TSP sub- motifs start with signature
roxEDBNRAGE ceactiomand thecsenss pmeriBe third notif in

5@%@9@@@9&@@2@%@%3@%@ i Y4l feeg e fst

roRAHEN FEABE réa (EJ% h %bﬂ%‘ﬂ@ﬁ%lﬁ@ﬂ@ NPI‘T Bra ﬂﬂ‘érs
c DNA C

was purc ase rom Clonte (Palo ?
s;mlfastoathed\ﬂptadhen cBNAGR Clontetmidvantege GCere ymerase

RBbeify (atlecBeRai Ao GALVERE LSPE GRIOGM R IS AR pTdsiurer's

r%ﬁdrﬁrh@néémﬁ'% PAIl splificationSWEie sdrié Sl & PEiI EImer 9600
SEQ ID NO_17) was used in the first round 3' RACE

éaopcwier (rarkin Bimssnaligsieyn M) myd@gmar@n@!q@rs were 94°C

ﬁfﬁrefggeéﬁyé@ oggﬁm%%ggéa 29@6% wggﬁom ?es,%f QpeC for
@'sée 769 g™ mirs A?? @g&@% o Qgﬁ({:%lt §%eEB@8'j@’F6rLH lgﬁ%.a;l'he first

recomenda ions were carrie

rouna réactoms Eiet@thlt%ﬂﬂo folteinDEY ghe 5( Ethiel reatiore mixture was

Wl | esl ey, %é ling pararreters were 940C for, 30
ugad as & feplale for a@@@@wl 6@ur5d SEECR.72be andipensegpriger 55

cycl es o?%g@; or sec ??g?”éh \%é‘%seq}% second

rounstt 5’ RAOEcErrcbmetsame pmmer ﬁl I uted 10 fold in TE, and

PRI oRE T EOE RIS AR, oG daTved s for

sPéddﬁ%f round 3VIRAGE %m@%‘ﬁpé%ﬁbt’e% b@de%ﬁblbé\ﬁor the

used for second round RACE and the sense priner

fwsnnutm(exwa@bmmwendm@m svecificp thediaredwrt @DNAS

Bliole ket et gtk refortlel O 4 J0 pliee alanghen

N\blﬁéfet' hﬁnﬁr%c%ll&l@de fér SBGtheAPaRaNER. tThd Ritrobellabbe membrane
quots of each reactlg\w were fractionate

wﬁs @rghy@r@@@gbCMe@hﬁxmw@ﬁHyp afsloateghy Palo Alto, C%\) for 30
lﬂ}nﬂ%g M%x%ioidnb@&gi%@%ﬂu?a&ﬂ% YelotnméR8ations. The membrane
was then incubated with 1x106 CPM of a-ATP end-labeled oligos &’
CTGCCTCTGCTGTGCGTCGGTCGC (SEQ ID NO: 11) (5 RACE) or &'
GATAACTTTCCCAGAGCGAAGATGC (SEQ ID NO: 20) (3' RACE) at 37°C
for 1 hour. Unbound probe was removed by two washes at room temperature
with 2X SSC/0.05% SDS followed by two additional washes at room
temperature with 0.1X SSC/0.1% SDS. Duplicate agarose gels were run and
the PCR products that corresponded with positive signals on the
autoradiographs were excised out of the agarose gel and DNA was recovered
from the gel matrix via BioRad's Prep-A-Gene DNA purification System.
(Biorad, Hercules, CA). The recovered DNA was ligated into Stratagene’s



was prehybridized in Contech ExpressHybTM (C ont ech,
Palo Alto, CA) for 30 mn. at 370C according to the
manuf act ure recomendati ons. The nmenbrane was then

i ncubated with 1x106 CPM of a- ATP end-| abel ed ol i gos
5" CTGCCTCTGCTGIGCGTCGGTCARE SEQ I D NO: 11) (5 RACE)
or 5° GATAACTTTCCCAGAGCGAAGATGEC (SEQ I D NO 20) (3
RACE) at 37*C for 1 hour. Unbound probe was renoved
by two washes at roomtenperature wth 2X SSC/0.05 /"~
SDS foll owed by two additional washes at room
tenperat yre with 0.1X SSC/ 0, 1% SDS. Dupl i cate agarose
@@Rss«mte Arop C‘d@mngt(ﬁé*atager& dautalla, %taC@@fd@g Hfed

sitive Is on the autoradi ographs were
@?EF@E 8Lt 'stft';i'[‘:ﬂg %gar ose gel and DNA was recover ed

frommbhe1p&h alglst of tMéiﬁ BtioRasixErs aeré\w@psforMdd into Gibco
ora Her cul es

f t t ach
_Fun | ca I on %Kgn:x ng?&)ajcell& @cqgrd@gdgéh@ r@a)zrwacturers
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th@lr@&ullmé\rﬁe@damamght phctefia driditid DRANVAE segaenes® In one
transforned into G bco. Technol ogi es El ectromax DHLOB

edarienched RAEE rerctiorsyeidad a dptabof 1083 pages.olRd bases

855 PR S LY RPN o g oran

opEn m@ﬁad}edénédmg% tr£e|<pe?mergoﬁ thglt iaadéscrisbéeﬁb‘as the sec;ond

reactions vyiel de to 0 ases

ronadzantigerse PHMes E%{S&' ; i- gﬁﬁ@s §§§l51 IPRs ggodlced a
a f

i A30E R 21 368 Bogdd of ?ES""'QQ e egifg ithgne"

saquemesiesprlbeéras(tﬁé@ebmm@aund;}sen%pnmerresEIQ ID NO: 19),

a0 iton Feqaiaioaatiigp Hotng TRICHEE RY T2 sk ars o3 UTR.
descr ERAMMISE IR CESTA8iss Q8 EXgre8spr i mer (SEQ 1D NO
19), ending with a translational stop codon followe

by 10[0708RA&Ipatack hsman nummleamwp@zpzessgsmgaw\é’éﬁe

it Chok & R A s i g

GRA pibbl cé?@n%?@ﬁwé’ﬁiarnu?a&gl%r@%?delﬁr?&e'lﬁl‘?abe

c pr obe accor i ng t he manufacturer®s gui delines
IBbelirg ahdhwbridizatiod wererpetfaretedoas fadlowspErifgeothd 8BS plasmid

(BschbSa bR as otested bl BT Sy BT Stmab G-

Q&d‘c{?ﬁﬁb{lﬁ the azbhaowg ﬁé’&fmmern@@qmnq‘hblr@ﬁmcnaﬁ @iigest was
restriction |
fractionated on a 1‘9 agarose gel and a 533 base pair fragment encoding

EST18 protein sequence including amino acid #1 (methionine) through amino

acid #174 (asparagine) of SEQ ID NO: 2 was recovered from the agarose gel

as outlined above. An a-32P dCTP-labeled probe was made utilizing
Amersham Pharmacia's Ready-To-Go kit (Catalog #: 27-9240-01, Pharmacia,
). Briefly, 30 ng of heat-denatured DNA was incubated at 37°C for 15 minutes
with 50 uCi of a-32P dCTP and one labeling bead. Following the incubation,
the reaction mix was applied to a pre-equilibrated Pharmacia NICK column

(Catalog #: 17-0855-02) to remove unincorporated a-32P dCTP from the



fractionated on a 1 % agarose gel and a 533 base pair
fragnment encoding EST1 8 protein sequence including
amno acid #1 (nmethionine) through anino acid #174
(asparagine) of S EQI D NO 2 was recovered fromthe
agarose gel as outlined abgye. An a-32P dCTP-1| abel ed
probe was made utilizing Amersham Pharnacia's
Ready- To- Go kit (Catal og #: 27-9240-01, Pharmacia, ).
Briefly, 30 ng of heat-denatured DNA was incubated at
370C for 15 minutes wth 50 (err)G of a-32P dCTP and
one | abeling bead. Follow ng the incubation,  the
labetad praoberi Thevdesaltgd prabet was apsayeshand i15x40@¢pm was added

13 B4y Cdﬁ%u%%%ﬁ&é?@&%%ﬁ%@%#@h@%%g|“i%'?e| ed

trBh&fe tgea gﬁé'r@lbha&earme %rﬁﬁm&ﬂwa%uéﬁéglg% précEad

was a re-war med ExpressHyb
ohgﬂnmgfﬁlvmﬁtagltatmmak/@& .hen transferred to a

A e G Py e D] s v

ifa %@ﬁeg%‘f Bgﬁe@acdawingwi ahByhahdiazhireps gutdmnwEwm\ATE
washed in a series o fers accordi ngl

wasrthea glagest ns éurauexas&se’ée witheK agiak BieMax M i ijpn é‘ée@ak rand

AR S R S A g
fifrh® Wetle devel6ped. aflerditieti 8lor 716 homrsweThe Wuits afted either

after either 20 or 76 hours. The results te(g t her
cXRpYYEr WerRapenticRln EXPsessien WassesKIctar Lo Pegfs«'w E!Qbfd to

pus cal l osurn and
%Féaﬁe‘yﬁﬁg JO%&'E%]%E&E %elcrfg% of a Truncated form
t he MRYAMPLEASE Emetssucm pﬂa Mrancated form the Aggrecanase
protei n efrotein by the EST18 nucl eoti de sequence was

or ot 8910414 tryneaiedanef rafelteneoaeet Bughs ETds Hilertide

SPORENSE WS kot a0 flpon Blelh - ORTHR S el potein

ASISFS: mefers T theefist Gﬁéwgmmocamds dram waging excisl #1 ¢anethionine) to
t t, the

B0 AR RS0 (PHRRIVFIBTINE) enGBHaq bvie BRI hinzpide

se8tleRse nq‘ﬁb%ré’@snéﬁ%ﬁ@@@ct'ﬁ@é‘geﬁel%@e@m fwo 5REE. Flrst the 5’

Second, the construct had an open reading frane, ch
aricbef EST 0 dudlestidetsequston was mpHiied tal laeiuﬁe the\addltlonal

R PPl 3P% AT BRARIT By B Rk 2 Sbntthe consiructhad

an open reading frame, such that it ended at the codon for phenylalanine. A
Streptavidin-Tag sequence was added to aid in purification of the recombinant
protein.

[0105] Modification of the 5’ end: The six synthetic oligonucleotides

listed below were designed to anneal together to form a DNA sequence
flanked by an EcoRI site on the 5’ end and a Sacll site on the 3’ end. The
cloned EST18 sequence was digested with EcoRI and Sacll enzymes. The
digested vector was fractionated on a 1% agarose gel and the recovered DNA
was ligated with the synthetic oligonucleotides. The oligonucleotides are
depicted below:



[0 105] Modification of the 5 end: The six synthetic
ol i gonucl eotides |isted bel ow were designed to annea
together to forma DNA sequence flanked by an EcoRl
site on the 5 end and a Sacll site on the 3 end. The
cl oned EST18 sequence was dggested with EcoR and
Sacl| enzynes. The digested vector was fractionated
on a 1 % agarose gel and the recovered DNA was
ligated with the synthetic oligonucl eotides. The

ol i gonucl eoti des are depicted bel ow 52

5?@%%%TGGAG%%%@%%€E%T%C&%Q SEQ

Iq;@g%TGGAGTGCGCCCTCCTGCTCGCGTGTGCCTTCCCGGCTGCG 3'
NO 22); 5'
5TCOCCGGCT GOGGGT T

GGGGCCTGGCGGGACTGGGG CGC

NSRRI E RS SRS CEEERC CRETCCC

SRR 000 20), O
GCCTCTGCTGIGCGTCGGTCGCCGC 3" (SEQ I D

BNO 25); and 5 GIGCTGCCTCTGCTGTGCGICGGICECC 3" ( SEQ

esneaiedsy i derdaceaattdccnc s nicece

OB cells and the sequence of the reconbi nant
plasm d was confirmed by sequenci ng. A18FS truncation

GIHEGSCANB A (TER IDYE:AP); A18FS was PCR anplifi ed

5u3| ng the follow ng priner pair Forward prinmer 5
CTCGCGGTTGAGGACAAACTCTTCG 3' (SEQ I D NO: 27) and

C-R?V'FC@@@CU@GC@AGGGGCCTGGCGGGACTGGGGCGCGTGGCCAA
e CCCTTGCAATGAAAATAGCTTGGATTTTGGAAGCGCT TGGAGCCACCC

GCTCCAGCT 3 (SEQ ID NO: 24),

5 GCGCTCCAGCTGTGCTGCCTCTGCTGTGCGTCGGTCGCCGC 3' (SEQ
ID NO: 25); and

5' GTGCTGCCTCTGCTGTGCGTCGGTCGCC 3 (SEQ ID NO: 26).

An aliquot of the ligation mix was transformed into Gibco Life Technologies

ElectroMax DH10B cells and the sequence of the recombinant plasmid was
confirmed by sequencing.

A18FS truncation and Streptavidin-Tagging: A18FS was PCR amplified using
the following primer pair

Forward primer 5 CTCGCGGTTGAGGACAAACTCTTCG 3' (SEQ ID NO: 27)
and

Reverse primer

5 CCCTTGCAATGAAAATAGCTTGGATTTTGGAAGCGCTTGGAGCCACCC
GCAGTTCGAAAAATAAGGCGGCCGCCGCAAA 3’ (SEQID NO: 28)

and the EST18 nucleotide sequence as template. The forward primer
contained the unique restriction site Bglll and the reverse primer contained
the unique restriction sites Notl to aliow for directional cloning into the pre-
digested expression vector. The reverse primer also included the resulting



GCAGTTCGAAAAATAAGGCGGCCGECCGCAAA 3(SEQ I D NO 28) and

t he EST18 nucl eoti de sequence as tenplate. The forward
prinmer contained the unique restriction site Bgll

and the reverse priner contained the unique
restriction sites Notl to alkgw for directiona

cloning into the pre- digested expression vector. The
reverse prinmer also included the resulting 53 protein
sequence GSAWSHPQFEK (SEQ I D NGO 29) that functions as
an epitope tag. [0106] PCR anplification was
preformed in a 50 ume reaction _containing

potgin ﬁpqm@ww@SA@F%E@ﬁ%@%@ IDINQe2P) thad femetiging afpan

‘%Fﬂ&p% &anal ‘concentration of 0.2 nM 10 pnol es of
orward prinmer (SEQ ID NGO 27; 10 pnoles of the

|fr e?/ler[lﬁa 0B POR a(r(pﬁﬁiﬁtigla Wwés plz?@‘brmédﬂngaCSO phg)lﬁﬁélsi&actlon
ull-1en otide t ate a picted In
s@nt alﬂm@%y JQ%C repgUo Snﬁ%ghuﬁNgﬁanwm@ tltl@tF %\

@osRRangf o 672 i doRRds Pt ind il hlime b foEEg R 27 10
;bmble.% ofithe re®e3€ p‘rmnerl(iSSE@cl@ NOalrﬁﬂ); 1 ingadfi tb? EST ®6aM-length
es ext ensi on_ at

for mns for a total
m@theoter@p'ﬁﬁgs figpic zﬁﬁgw %éocﬁ;? NG: n'b%ag uppeof i Stratagene
PHEHG0 Hasta 80FRrESE s IO SRR D o o 50
i srnplifichtion réBCtiomco@itians wewl%eczfor Emnes@tﬂ‘iﬁ]fmﬂ 5 secs;

ADPIEROR AP o sBins iarmpiaLir 22 sirleSand sHiaieibtat 72

foF Bt rinasfollowed B\ cHinsg at aec al‘rm&ﬁcﬂé@tiubssecwéﬁc@ énddtling the
cl oned into an appropriate exFreSS|on vect orand

fruncaied é@ra:n pﬁaggmnase @rotegeincluding eticeptpvidirctaceis

ukar yotic hosts, including insect host
@3?'93 I"f %rEgs é@éﬁ% usi ng conventional genetic

engi nEXWMBLEenhEb(ﬁmlonE‘)fmggﬁﬁm&ﬁhwﬁd célis
| ]y active reconbi nant, human aggrecanase, are

(t:) Io(r)1|t 2'%[1@21 BHORAST 1, PIQAHSESNHENG, RYRAB S wammaliamh,
%@%ﬁ%naé’@?@lﬁté& rob&Rs %b%N%&W%@%gT%nase proteln is

I an expres i on vector deri vat
clbneg &it0 28\ 8ppropdiate expresslosoxwtrrzrearmzmtraﬁueed mtomam)'r)ahan

di tt
&815 48 qthF Breset e ekarvsiieT mrolatyBls bbts’ TRAGHIAS iffhet host
ééiﬁttﬂf@@%?sﬁﬁﬁ‘@ MY &@ﬁ\télﬂron@vgéﬁemeﬁguﬁbehng *té@rfu@ues
i nsertion’ of ﬁNA nol ecul es into the vector:
E&pr@tss@masymmﬁém iolsigigally aatix®raeembinaat human aggrecanase

are contemplated to include'stably transformed mammalian, insect, yeast or
bacterial cells.

[0108] The mammalian expression vector pMT2 CXM is a derivative of
p91023(b) (Wong et al., Science 228:810-815 (1985)) and differs from the
latter in that it contains an ampicillin resistance gene in place of a tetracycline
resistance gene and further contains a Xhol site for insertion of cDNA
molecules into the vector. The functional elements of pMT2 CXM have been
described (Kaufman, Proc. Natl. Acad. Sci. USA 82:689-693 (1985)) and
include adenovirus VA genes, the SV40 origin of replication including the 72
bp enhancer, the adenovirus major late promoter including a &' splice site and



descri bed (Kaufman, Proc. Nad. Acad. Sci. USA

82: 689-693 (1985)) and include adenovirus VA genes,
the SV40 origin of replication including the 72 bp
enhancer, the adenovirus major |ate pronoter including
a5 splice site and 54 maj@4ty of the adenovirus
tripartite | eader sequence present on adenovirus |ate
NMRNAs, a 3'splice acceptor site, a DHFR insert, the
SV40 early polyadenylation site (SvV40), and pBR322
sequences needed for propagation in E. COL [0109]

asni d .pMI2 .CXM was, pbt ai ned by EcoR di gestion of
E*ﬂ#‘i’r?y\ﬁ\%’ © FAPRAVIA tripastite deadar sesuence pPresent Arcadengyirus
enRNABY
ﬁger ac?egg gﬁ“énéjéééémor é;@%&?gg‘ﬁ? @%&E’{ g/QQ %m)
prlyadenylatien siteuSVeOxrancdopBRIAL sequphies W\Ededf forl sFopagation

(ﬁl\ﬂ:zcckl | inear formwhich can be ligated and used to
ranstormE. coli HB 101 or DH5 which are then

CHI09] Pl
B X By S e f
S

twhigh wsl}@qquemm Withy therAtrmg@aesT 1ypet GuluriedDeliection

VIRECE ol i (05 TP aBPdesion e A4 G671 22. fEcoR

dugeenmexcneastr@/épw ingeft preSentan|p\FPd aa I BNEE i
gnces of pMI2. In addlal on it dl nse-’rv;%s}F glgl ﬁ n

QIR iy bia be: ligatedandused to ranstere ESEa HED1 0or DH-5

| th
“?@%Qéénrf’t‘ﬁ%ﬁ rEHRF ot Sfpicilif, PRSI DA T 2 A et Bromseed by
dnnvgntﬁenak/methmisofpmwm is ttleamrednstidicied usﬁ@lbé b88t/in
fél Itl %PRIIGS r the restriction endonucl eases

“&?b“ nighe| (Mogisiaorn 6f 2. FRigteaimongy 84836 (1984)). This

£ |
[ 01101 EI\/CZ aonrs Sotly{ der f‘%‘%‘a tr°o¢'n%q¥nﬁ9]'.“%ﬂg aﬁ‘@gﬁggﬂm origin
afuppliaation andheabanaar sasjuentes |of|pM1T2 oln. adum@i tunserts the

kY B SR > e e CACRTI SR TRTB w0 )

riutiestidedt 48 NThisi seUMhc¥\Wontaths 'tﬁ’é F&og'}{ﬁ délté fo??ﬁé

form whi ch subsequently can be ligate used 't
reptiielipn @ndenuciease pEhaol b 1A sleribatige oEpMITRIOXM termed pMT23

GRS Ly 3\ S0 1 o YR G350 B . S

amitheU Plasmi bIVPT2 TXM @ihdtiTS DNV
no |fhcat|on First, 76 bpm%f the 5' unté@ aarte(ei

S8YFB oRRl MetBogsFR cDNA, i ncl uding a stretch of 19 G
resi quesof gENICORY &é‘l’i\)e'dnfgor{'\(HM?%a%) 2865 suitable in practice

of the invention. pMT21 was derived from pMT2 which is derived from pMT2-
VWF. As described above, EcoRl digestion excises the cDNA insert present
in pMT-VWF, yielding pMT2 in linear form which subsequently can be ligated
and used to transform £. Coli HB 101 or DH-5 resulting in ampicillin
resistance. Plasmid pMT2 DNA can be prepared by conventional methods.
[0111] pMT21 was derived from pMT2 through the following two
modifications. First, 76 bp of the 5’ untranslated region of the DHFR cDNA,
including a stretch of 19 G residues from G/C tailing for cDNA cloning, is



55 deleted. In this process, a Xhol site was inserted
to obtain the following sequence i medi ately upstream
fromDHFR 5 CTGCAGGCGAGCCTGAATTCCTCGAGCCATCATG
3'(SEQ ID NO 31) Pstl Eco RI Xhol ~ 10112] Second, a
unique Cal site was introdug ﬁd by digestion with
EcoRV and Xbal, treatnent wth Kl enow fragnent of DNA
polynmerase 1, and ligation to a Clal linker
(CATCGATG . This deletes a 250 bp segnent from the
adenovirus associ ated RNA (VAI) region but does not
interfere with VAl RNA gene expression or function,

gelpted. adhisinjesessi aXhal siteowas dnseriarhio obtainthestellowing

s Red e dlelsR upa et o R Eean (s K. dung,
FICPECAGGUCAGCETGAATTCORT GAGSTTATOATES e EQNIDING 31)
Eco RI and Pstl, resultin |n a 2752 bp fragnent.

Thi sPsflagnent was di §e’fdKRAlt h Tagl viel ding an Eco

RI - ﬂfﬁg B%Lr%m aoﬂp g% Clﬂﬁl Ui Wés"iﬁﬁoaﬁégfﬁﬁﬂ d%tlgg with

el ec esi’s’’on I Ng agar ose ge
BO6RY endaxisali, treatrnenpivitimiémow fmgm?emi ofDNA poiyrhersised dand

LGrionP ArCIRINKRLAT CERTHS).  Tagsieipies 2250 bp segment fom

s el A

RDIAlge}neThx;st'&sexq:memdenBMmhpMTiZ‘IewEeB/ﬁlgastext withaeeoR1 and Xhol,
? from .nucleoti %&ﬁﬂo 827. It al so changes

Wg q%c’af’eﬁ\ﬁ% the YectepP the EMC virus |eader to

an AT“6143 W&ﬁ’b\‘% MOV feaiplwd btairfed ﬂamepnm ECAT1
on MI21 Eco RI - Xhol fragmsnt

68 Kudurm;cétlalj'alqn/lmf ag:ient - 16&%(1%9& l@ssdlg@stlon wnth Eco Rl and

onu | eoti er Ta I er r sultln
CrI38UR0E ™ pefrs BP et IS raBria: Wan@agpted Wil fagl
y.@reﬁr?g 88 EdeeREYAS _ﬁégﬂieht of 5(083 Bbl\ﬁl@ibh %@Bdlated by
electrophoresis on low melting agarose gel. A 68 bp adapter and its

complementary strand were synthesized with a 5’ Taql
protruding end and a 3' Xhol protruding end which has the following
sequence:
5
CGAGGTTAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTT
T
Taql
GAAAAACACGATTGC 3’ (SEQ. ID NO: 32)
Xhol

[0114] This sequence matches the EMC virus leader sequence from
nucleotide 763 to 827. It also changes the ATG at position 10 within the EMC
virus leader to an ATT and was followed by a Xhol site. A three way ligation
of the pMT21 Eco RI-Xhol fragment, the EMC virus EcoRI-Taql fragment, and
the 68 bp oligonucleotide adapter Tagl-Xhol adapter resulting in the vector
pEMC281.



enhancer, the adenovirus major late pronoter, a cDNA
copy of the majority of the adenovirus tripartite

| eader sequence, a snall hybrid intervening sequence,
an SV40 pol yadenyl ati on signal and the adenovirus VA I
gene, DHFR and (err)-lacta e markers and an EMC
sequence, in appropriate relationships to direct the
hi gh | evel expression of the desired cDNA in

mammal i an cells. [0116] In one exanple, the
aggrecanase nucl eoti de sequence of the present
invention set forth in SEQID NGO 1 may be cloned into

the dQp ﬂé]sEhlarvecwmal 3 Qval@rmn replication@ndi c

SR SR G BB 1, RO RS o

thegidenenirgs tnmﬂteemdeﬂéeqdimwcmwm:am hyfrid tntervemng
co-transfection of PACE segar ate

&ﬁﬂuenﬁsf a5V pehy@denylatlmﬁ and t@aggagwpusd&j\)l dene,
?&fa eeﬁFalr affd’dn Eﬁ)ié%ﬂgg%%é’tm%ﬁgg:pgg& .

one arvest I Ng

rfeta“tloashipsltbsdnma}e hlgbh Iébél expression 35 the desired cDNA in
met hi oni ne/ cysteine netabolic |abeling. [0117] On day

rpanMafial eellfas changed to DVE(COS)or al pha(CHO nedi a

"L 9Bl SREblURDRE the uBlbrelrasa HldBatide skOeREl Et the
ﬂmsga'?mednﬁm satfarth mﬁmdggggﬂtrg?y bs dimri(etmmtmme expression
[ B Ralraan aldr, Barlkic péie R85 187asbmrdadi iR ccos
& cHo DUI@K%?F&éIWe(é)ﬁaM‘ﬁénﬂﬁ‘%ﬁ%déH \Mﬁ\ﬂthe aggrecanase

(methionine-free/cysteine free)" media + 1 %h
muemeazf the dnnentianf( +é-ecm:tfanaf@ot|@gpﬁPAl€@amansaparate pEDG

err cﬁ I&pﬁﬁﬁlﬂnﬁﬂ%yﬁﬁﬁée' gg?ﬁ Req{méﬁg) [lcate

th'ékﬁ‘é#éélicbr@wa?e EHErME@ Fst ddchngsheTBintereas (Aporvé forathrvesting
: run on SDS- PAGE gel s under reduci qgacondltl ons.

wr&lmm medis farakivity eesayand (b heneifasgra prgthiqnineloysteine
i\ E&g& | npl e, the aggrecanase nucl eoti de
g %?ﬁﬁahe present invention set forth in SEQ ID
SD |[omﬂy] Oa dtdlyi)ﬁﬁd metlia wa@caa:agecm stao mﬁgOS)qumhs(CHO)
er | vat| t a \
rrg lerBa%) 9@ rbpERvpled fera ey i 1109 Nefmi heparin for one set
r
of hagetiin %2%% Esteltior 8@1@%@ ZYA?TtéF48r? L),

rator (descri n et al,
. Coratitioridsd medie aeis hadedsted$ar 89&\8@437565951) " This

vect of01 1%Tbal nasy ght%edrhg ﬁ.lrn? cg)rI t?etll f?ﬁg %Sﬁgate set of
transfections (b) was changed to MEM (methionine-free/cysteine free) media
+ 1% heat-inactivated fetal calf serum +100 pg/mi heparin + 100 uCi/ml 35S-
methioine/cysteine (Redivue™ Pro mix, Amersham, Piscataway, NJ).
Following a 6 h incubation at 37°C, conditioned media was harvested and run
on SDS-PAGE gels under reducing conditions. Proteins were visualized by
autoradiography.

[0119] In another example, the aggrecanase nucleotide sequence of
the present invention set forth in SEQ ID NO: 1 may be cloned into expression
vector pHTop, a derivative of pED (Kaufman et al., 1991 NAR 19:4485-4490)



gene and when introduced in the cell [ine CHO A2 (see
description below) functions very efficiently and

hi gh expressors can be selected by isolating cells
surviving in high nethotrexate concentrations. [01201
Simlarly, the reconbi nant sggrecanase protein set
forth in SEP ID NGO 8 and as expressed using a nethod
descri bed can be cloned into a pHTop vector. [0121]
Establ i shment of CHO stable cell |ines: The CHO A2

cell line was derived fromCHO DUKX B1 1 (Ul aub and
Chasin, 1980, Proc. Natl.  Acad.

Sci . USA .

in etz tite TEENty sy s ageyOAIE G ATREIOLeR WaR SePIRRER By X
t ' i i

repapi=c 8L tefdPotorTdpato R GoGih Bral Nz, Frod Tat Acad.
S%%/%E@QQ@%Z?&%? : _amisAvé&Bx’zcor;ﬁhair}; thisedinydratalate eductase
gene rrd athan aironais. Desraluine CHO/RR EFE4RRGPon below)
R P e P EREFigF Bippam i tosassbgdoms
célis0sUrvivir@pinaigh Onethiopekatestoneentratiors. [ 0122] Scr eeni ng

f CHO st abl Ll T < Ml tipl | - )
o 230 it s SPGBl S BRR ST o S
'. | X . . f
O B & e T o ol tea Trom -
PH-T@? \(Gmtﬂirl) MMTI))( f?: ection and was co_sen to be scal ed
P, 1 95 BP0t CERS SLARE R IREL T el the

m%?%jé%R)eidngm FANAMEKX: BB pUAgils ahdABHasin,t 1988, Proc. Natl.
pressed Aggrecanase [0 231y To nmeasure the .
Aviad| Sgi. d48A A7142/i6:4223) Mhstablygntegsabng a transcriptional activator

recanase-rel a r -, i

(055 00 profihh iR g T ropilssGH A e nBIEUIR VP10
tiaRSEN ST oRmaih (Bossdr etal 11992, #rdc.phatlfAeatl.lci. USA 89:

i sol ating the aggrecanase-rel at ed ro{@gi I&ltl‘%mlgt her
5643:55519c Ao G Oraek ing expregsing g¥rageliy %@P -1 was

cO- o

St EREH Y rdt el (RgiesBhpRATEPARANT A 2R Sptalin lagged
CMQAURtot OHOIAS etk aht adléctingtdienes in. 0.0R0.05xand 641 pM
protein may be assayed in accordance with the

m%‘h‘)@'\ﬁ?‘ﬁ@- assays: [0124] Assays specifically to

det GUGH 53] $érebhﬁ1$pdf@ﬁbrhthﬁle3c¥éllqmé‘smulﬂp@a@bﬁesﬁNere
cl eavi ng a € aggrecanase_cl eavage site:

screened by Western Blot using a streptavidin HRP antibody. The best clone

was determined by virtue of its high expression and was one which resulted
from 0.02 yM MTX selection and was chosen to be scaled up for roller bottle
conditioned media production (4 Liters). The cell line was sent for large scale
production.

EXAMPLE 5: Biological Activity of Expressed Aggrecanase

[0123] To measure the biological activity of the expressed
aggrecanase-related proteins, for example, proteins obtained in Example 4
above, the proteins are recovered from the cell culture and purified by
isolating the aggrecanase-related proteins from other proteinaceous materials
with which they are co-produced as well as from other contaminants.



[0125] 1: Fluorescent peptide assay: Expressed protein

is incubated wth a synthetic peptide which

enconpasses am no acids at the aggrecanase cl eavage
site of aggrecan. Either the N-term nus or the

C-term nus of the syntheti q\?Eﬁqepti de is labeled with a

fl ourophore and the other term nus includes a

guencher. C eavage of the peptide separates the

fl our ophore and quencher and elicits flourescence.
Fromthis assay it is determ ned that the expressed
aggrecanase protein can cl eave aggrecan at the

Fagificatiom fassrsedeout using staatard teshhiqumsésnmvrcm thosa skilled in
det er g naf i he relative activi e ex se

ti5 art: e folzseg Poote sy 1o feoed 1 Atoothinda G The following
fggyecanase protein is incubated wth intact

aggrecan. After several biochem cal manipulations of

t he 1[@$24]tAssgys sapeciicatly to delesmirshif tae prateinaisean enzyme
tre ophi lizatipn and recons |on t he
corpleo! denyifS Boossta] sl RgargEATash et pof She

| nculygy 28 1: VELBrésteiipebady abal: Exprddediprotdin igineubsted
on aggrecan wWhich rs onl'y exposed after aggrecanase
withea\sygthetiTipepide which engempasses @mino mcidsoatdheaggsecanase

§88 o A o TPRER E10BP e RERAHRY B8 JoiRlup pL e

dyntifetiaresbtide |§¢ét§eﬂé6 withoa €labirotthopé aptidhe aitisemtetinirius includes
nol ecul ar wei ght conS| stent with aggthecanase gener at ed

aRuanehss. Srieavrae of Hie pepfidecesnarsiassihgdioayoplarg and quencher
A€ol Hefeddalos! EoR IEASES) 1 ROBERIRRAREt P& bRoressed

ave ve aggrecan a grecanase Cl eavag

gre::amsé priotein wanesleave agotenan airthwggrdacaﬁasblmte and
cI eavage products. Rel atjve denS|t

of the bands can
rgiafehioreRReDSEi i A QAterBINGloy e delelve At Lo P axpressed
&g&gﬁ] Assay to determne if an expressed protein can
cl'eave aggrecan anywhere in the protein (not specific
to t He1262.eNanapitopé weastersd EXweesid aggraggnasarmprotein is

d
RSPl e g St AltBy EMRIATbEEnEtih rhAdBlietiops of
thelrksulting %aWﬁ‘Jlé $dialyis, %@haﬁb.met ﬂa@étmémumbamzmlémand

an anti body that detects aggrecan. The well
r@@oesmpb@nmersam@,l@dg fidmop athBPSIAHGH get HEnG gpblﬁnmubated

BRI aroned §H S TosklHnisisleh MiatEiafmnictils FalY exposed

sharesigrdcanasrosieaeades Thagidl ¥ trainsferrebeontys mitmldlose paper

recanase protein, the aggrecan conmes off the %
wﬂdeh@loae@yémgeﬁﬁecgn@marglb@ﬂyt ﬁ@'%@ﬂ\éﬁ%ﬂr%%%ﬁad ich
W detiuBht) Pesuidtih RPBYndif g 'atie thaiddtive & pAducts with a

molecular weight consistent with aggrecanase generated cleavage products

of aggrecan. This assay results in the finding that the expressed
aggrecanase protein cleaved native aggrecan at the aggrecanase cleavage
site, and also gives the molecular weight of the cleavage products. Relative
density of the bands can give an indication of relative aggrecanase activity.

[0127] Assay to determine if an expressed protein can cleave aggrecan
anywhere in the protein (not specific to the aggrecanase site):



tells whether an expressed protein is capable of

cl eavi ng aggrecan (anywhere in the protein, not only
at the aggrecanase site) and can further determ ne

rel ati ve aggrecan cl eavage. [0129] Protein analysis of
the isolated proteins is comgicted using standard

t echni ques such as SDS- PAGE acryl am de (Laenmmi i,

Nature 227:680 (1970)) stained with silver (Cakl ey,

et al., Anal Biochem 105:361 (1980)) and by

I mmunobl ot (Towbin, et al., Proc. Natl. Acad. Sci. USA
76: 4350 (1979)). Using the above descri bed assays,

expr d842%] 3. aAggracandsld Sy | Bxpiespedpepiedn i incehated witdintact

recal wbicihad bt FPRalas tupePeP IS PRRTR SidiR J e are

wgdHed and tHeriRAYBStetByitlY 4R CIntiBov ftﬁatadétlaé grecan The

cartil age was i ncubated with .i,solated ADAl

wals-argtdeyeiapechwish amcmdgry BRtibody. Hdhe grigingg amwnmf

SRRt G e B PRGBURE 4R neregs. o
ag@s@WWaefdngéaeW dggresanaS¥acidiykafahé mxﬁresseda
al nout h err)g aggrec an% kerat| na

a(ggéewmaproiewneeaggrgca%g@mﬁ hgblage ape éh%ebqqqqent

LI RdlEoBheRIIERCBY Ine AhfiESey B581AEACThassay
‘t:lon pro ransyferr

tells wheﬂidrldmexpresdedi ptcﬁetrxad dapaw&sbfacleavmgwggoémn (anywhere

IS rolite G DBl tibe GOGEATRRG Sedad GuLiunner determine

r% NE ré\[l,a]il',EEEa%ée(SEQ ID NO 33) generated by

eava recanase-susceptible E 373 -A
374 dep28de Ryotedn Iaoeysmﬂibews@atetdwprMnanﬁicomchted using

SRR ePonalEs Ridflas e Bekdervanith Easmyih atua
2 E8C (1970)) SEANES mtﬁ@neéﬂ{@akléy Réearsthl Bidchete VRI31861
an anti body capable of inhibitin canase
(@980)iand bwirgmeuneblst (Tewbin, &f 6l.i ﬂmm%iaata Aoady Yot WSA
Bt T LRI RS IR deas b Eestd

adfrebaAdd- i ate doprdtding are bedleatdd fatnHsir adfivivedvid useful

thereafter. Throughout the i fh ation period, blood
ggregglrﬁﬁeefp lated mplacuiest e 'gﬁﬁ'ﬁésence of circul ating

ant i b@gmp | El; vg@ggr&aﬁwse Aengng dFAbAMTQH'8at i ng

antibodies 1s s I muni for three
consd0d80) e Baidye artionlarszastiageoas mmbataﬂ with isalated

ABW—@r}gr W%’IP%F é"}@% 56] tm(Mcﬁ'{sl %H 7.3, containing 100 mM NacCl
and 5 mM CaCl.. Digestion products were deglycosylated by incubation for 2
h at 37°C in the presence of chondroitinase ABC (Seikagaku America,
Falmouth, MA; 1 mU/ug aggrecan), keratinase (Seikagaku, 1 mU/ug
aggrecan) and keratanase |l ( Seikagaku; 0.02 mU/ug aggrecan). After
separation by SDS-PAGE, digestion products were transferred to
nitrocellulose and detected by Western immunoblotting with the neoepitope
(monoclonal) antibody AGG-C1 which recognizes the C-terminat neoepitope
sequence-NITEGE®" (SEQ ID NO: 33) generated by cleavage of the



The spleen cells are fused to a nyel oma fusion partner
(cell Tine P3-x63- Ag8.653-]) using 50% PEG 1500 by an
establi shed procedure (G & Herzenberg, Selected

Met hods in Cellular Immunology, W J. Freeman Co.,

San Francisco, CA, at 351 (®80)). The fused cells are
plated into 96-well mcrotiter plates at a density of
2 x 105 cells/well. After 24 hours, the cells are

subj ected to HAT selection (Littlefield, Science, 145:
709 (1964)) effectively killing any unfused and

roductlvel fus ells
%@GQ%’P%‘ISP?C% %ﬁ’ﬂ(. d@ﬁﬁ“é%lbloﬁdéé%ﬁf@é ibgyween the G1 and
& s are identified by solid
F‘%t %g%neigﬁugﬁwl\bvel aggrecanase protein

| s pEQ(WdVIBH.E‘T oﬁﬁrébﬁ)‘a:t[drl of Antibexiies bed above and

coat p rene or solid hase assays), ar

o1 ot (413 ABCP ottt Snd el rcferamase aaoiabisys prepared.
Tbeigverld gh %&tl%é@hﬁép%lé o’a"uﬂ*ﬂbﬁiﬁ@'é@@?@cdﬁh%@eactﬁﬁﬁr@@?dhp of

is coated on a polystyrene plate and bi ot
nu@@ae&myalzazdtemw {wo sveekawith awveyaggrecadaﬁe proteipfmixed

DAL R A8 TR ot 448 ot

Feduntizsadjuvantatibiadfied. Theo Cﬂﬁ?@hrﬁ@iunleatibhfp”eri‘éﬁudbbod is
These cultures remain stabl e when expanded and cel

sampled and tested &or the nreﬁemcveh@f erquigtinghantihasies uéEWQﬁb 9, an

SEHRTALE B BRI Mo BN3ODGBETR g Bohblurve

daps,carfd sadrificede di@spleen orersovets engd h@hﬁj?@alzeldﬁnm/@@ls
of the antj bodi es is determ ned

usi n
Thmﬁwﬁeg\ 6@1[33 ane fused %a@y%pmqunezés@u HRe P3ax63-

A%g BG* SPEG 1890 by SANE |§s{1§3{% Q\eéd.ﬂfe (Oi &

tect Aggr ecanase 1" An

Hamzenlmyg,r SemwémmwmdycafwmammUﬁobgyp\ng Foearhan Co.,

i t detect, |
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aggrecanase protein is prepared from CHO cells as described above and
coated on polystyrene (for solid phase assays) or biotinylated plates (for a
solution based assay). Neutralizing assays are also emPoned where
aggrecan is coated on a polystyrene plate and biotin aggrecanase activity is
inhibited by the addition of hybridoma supernatant. Results identify
hybridomas expressing aggrecanase antibodies. These positive clones are
cultured and expanded for further study. These cultures remain stable when
expanded and cell lines are cloned by limiting dilution techniques and
subsequently cryopreserved.
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to take a composition of the invention as a once time administration or at

intervals, such as once daily, until the symptoms and signs of their disease or

disorder improve. For example, subsequent to the administration of a
composition of the invention to a patient, loss of aggrecan decreases or
ceases and degradation of articular cartilage decreases or ceases. |tis
expected that symptoms of osteoarthritis would be reduced or eliminated.
This would show that compositions of the invention would be useful for the
treatment of diseases or disorders related to the loss of aggrecan, or an
increase in the levels and/or activity of aggrecanases. Antibodies can also be
used with patients that are susceptible to osteoarthritis, such as those who
have a family history or markers of the disease, but are asymptomatic. The
following results would be expected for treatment of patients.
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30 about 500 (err)g/kg to about 1 ng/kg. 12. The
aggrecanase protein of claim1l1, wherein the amno acid

sequence

conprises am no acids 1-1221 of SEQ ID NO

2. 13. A fusion protein conprising the aggrecanase
protein of claim1 fused to a 68ag.

CLAIMS:

10.

1.

12.

13.

An isolated aggrecanase protein comprising an amino acid sequence

comprising amino acids 1-650 of SEQ ID NO: 2.

An isolated aggrecanase protein produced by the steps of

a) culturing a cell transformed with a DNA molecule encoding an
aggrecanase protein comprising an amino acid sequence comprising
amino acids 1-650 of SEQ ID NO: 2; and

b) recovering and purifying the aggrecanase protein from said culture.

An antibody that binds to an isolated aggrecanase protein of claim 1.

The antibody of claim 3, wherein the antibody inhibits aggrecanase activity.

A method for identifying inhibitors of aggrecanase comprising

a) providing the aggrecanase protein of claim 1;

b) combining the aggrecanase protein with a potential inhibitor; and

c) evaluating whether the potential inhibitor inhibits aggrecanase activity.

The method of claim 5 wherein the method further comprises evaluating the

aggrecanase protein in a three dimensional structural analysis prior to

combining with the potential inhibitor.

The method of claim 5 wherein the method further comprises evaluating the

aggrecanase protein in a computer aided drug design program prior to

combining with the potential inhibitor.

A pharmaceutical composition for inhibiting the proteolytic activity of

aggrecanase, wherein the composition comprises an antibody according to

claim 3 and a pharmaceutical carrier.

Use of the composition of claim 8 for the preparation of a medicament for

inhibiting aggrecanase in a mammal.

The use of claim 9, wherein the medicament is administered intravenously,

subcutaneously, or intramuscularly.

The use of claim 9, wherein the medicament is administered at a dosage of

about 500 pug/kg to about 1 mg/kg.

The aggrecanase protein of claim 1, wherein the amino acid sequence

comprises amino acids 1-1221 of SEQ D NO: 2.

A fusion protein comprising the aggrecanase protein of claim 1 fused to a

tag.



