1 *159159* DESCRI PTI ON RECOVBI NANT LUBRI CHN-MOLECULES
AND USES THEREOF [ 001] The invention t o novel
reconbi nant | ubricin nol ecul es and thgmmmm%ﬂs’lﬂmw

| ubricants, anti-adhesive agents and/

intra-articular supplenents for, e.g., sYymovt al
joints, neniscus, tendon, peritoneum pericardi um and
pl eura. BACKGROUND OF THE | NVENTI ON [ 002] Opti nal

functionality of synovi PrseRipFION dependent upon
extrenely low coefficients o tion between

arti | ' ._Normally, a contiguous, well -

| ubr %@M@iﬁ%ﬂﬂ@é UE.ES ANDUUSES THEREOF
cart@h@g Dur i n‘g osteoarthritis (OA), however,

r edu | it IYERHh Iletat £ movelsracombarant hegrimmaioléoiles and their

usée Hsaimtic apgh LihedJl at i on; hese in.tyrn
contri _balt gﬁ%paﬁ%ia!rj}gsgjﬁs?%ér?g iR Oénﬁl%éﬁrﬂ‘.’uliﬁea‘éﬂi%mems for, e.g,
SYPRTRI ietts, sreniscns téndadsperivondudi, periditafunsid gBu@nd pain
in other fornms of arthritis, including rheumatoid
arthritis (RA) .BACBIROUNDIGRTHE INVENTION: -
tendons), a lubricated surface also contributes to

opt i[A82] fQptahalofeattidaalityl 6F aedivial §8intCis rcﬁaﬂ&ﬂcfeh{]g%&l extremely low
ol %E%riég?sat zd chihf age, normal tendon function requires

£ e\PenfioHRn oPetiern (Arhulatme dissnest Nommdlyn a contiguous, well-
lubstitiatedlC §rfaden if | BXOHdeRNGPN,riiRlalT Y80, repair, for

exgnpl e ?ﬁelfprﬁﬁﬂgﬁ g‘? %rgﬁgﬂéayn %aaﬁlgs?'oﬁjoémﬁ P¥erarbEitis (0A),
hoyglwro ﬁet{ué@ﬁhb-}hr@ﬁMmmnt{fﬁlﬁés} jcd\la:lirﬁ%%ehﬂ?ﬁkfde%rﬁ%%%rg)'aﬁﬁ 6B rillation;

- o megakar yocyte stinulating factor (VSF ’

thc%? éﬁclbtﬁrgoérong?%ﬁ% it J(}{mgﬂ?ﬁpe{lé}a&%&@lcﬁ@ lubmeatiemelso leads to
joihodyskBictibhahd pais iD68Rr fRHS 69 Hgt\'a A

Human Gene I\Ioirsrencl at u?e da?g%‘gg‘g@&&é@fﬁg?%éw OI‘(lial.LEg‘D‘?s (RA).

the [ ol Gty O ss i <OteSd. Menl e ' jn WUS6433142 .

and 0@0,020_137894%( a‘f’l_f ° ’p%\etngﬁt ’ gﬂgi’%ga?eednfm%ce 3055 Sonributes to
opipal ifergtionaltyci e ceddifianhics requitingd labricatddC SirBReAt8Enal tendon

: . ' i i . _Pol i d ded '
futg‘)’ylog)%%cﬁfugeg glie ft)%éc1 0% Jf é:gﬁltélla}r' g o qgﬁzrgc}eofy)lfflggf;p%? &g f?exor tendon

injurydarab ppairs forenasmd, thé ematiBRE i Sehadibal & ﬂ]et Rost common
seﬁwg.as a lubricant, e.g., between surfaces o

COMPIFENFar cartilage. [005] Studies indicate that PR
gl ycoprotein is al so synthesized by the intinal

syndW4dc Naiyet hricini proteie rid orelmbd ab hepgiklarjceyli githilating factor

[ otein alsq. .originates from
MSE%%%%%U%%@% getglgh. g{l’?&gﬁp’ r%tﬁgglycanr%é 1% IﬂVcBW%tf@rl MSEs that has been
acqsptedi foethe| JCHARSNOHUGO Hikha @Jn%irh@}ﬂé:{égif&efd%&m@ PRG4 protein

. teﬁd In a manner conplenentary 'to |
(Legy 83‘?@%5 -PIPEHIEOT PIQHBR) rdesetileedyiny E6433 i2nambi/SADEB0 137894 (all

patbit Gink M er YApBREAIORS hi¥ if Yhi§ dcogﬁmtegtngr%nl%ch%orated by reference in
their entirety). Polypeptide encoded by exon 6 of the PRG4 gene is heavily glycosylated -
and appears necessary for a PRG4-related protein to serve as a lubricant, e.g., between

surfaces of articular cartilage.

-

{005] Studies indicate that PRG4 glycoprotein is also synthesized by the intimal
synoviocytes that line tendon sheaths; it is highly likely that the glycoprotein also
originates from tenocytes (Rees et al., 2002). The glycoprotein is prominently present in
fibrocartilaginous regions of tendon. In a manner complementary to its synovial-fluid

function, the glycoprotein may play an important cytoprotective role for tendons by
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~110011021110VilIVII12110101I1~11~ *000002* 2 preventing
cel lul ar adhesion to tendon surfaces, as well as by
providing lubrication during nornmal tendon function.
[006] Exon 6 of the PR&4 (also called "lubricin") gene
encodes approxi mately 76-78 repeats of
KEPAPTT-sim | ar sequences and,6 repeats of XXTTTX-1ike
sequences. Varying the nunber of conparable repeat

PERYERfECessluian ariessimbib nexdon |subfidzi Bs RERLEH V?cﬁiq G :
ng&gllg&dg{lgﬁem invention all ows for devel opren é)([)%%mguon during
I Npr ove Brapeutics for enhancing lubrication in

join nd for countering undesired adhesi on between

ti sst@éf %@g&wf fer PRG# TMmﬁ_'lpw';>T%ag RRESHRB tapproximately
76-M8e8b ¢ of REPUPTTL HFmf] conbinant lubricin

rml,ec%l es and thei ug‘)e/&%&%&sﬂ%gr{F%?afSacrﬁ?FXEaﬁé’sh%sequences.

Vagensg éheaﬁmpr phtompamble onpait sedpelcRSeR trscomtiDR8]1ubBcin proteins
ptimze ex Sl on paraneters and

aél%%gcgﬁs% fogtgg gr?sH%t YRR, {13 Qs fq{.(;_c}‘eergl‘f,)pmyntojf imptoved biotherapeutics for
erdppeiny lutaicatiyn Goin HERAPIdusddH lﬁfrdgs?ne %uaﬁ.g%&s}i bgiwesn tissues.

| ubricin expression constructs es

enabl ed the synt fﬁﬁiﬁl?ﬁ j [.Cin proteins

with varying degrees o XPWE@ hari de

subsjootpt TRO preddit Snvediti i.shed by incorparating

vari ablv}é n urber s g?‘}etﬁﬁgﬁ &@gﬁéﬁflﬁ%@&m&% E‘ébr}cﬂﬁl godecules and
theig gpeas lgbrigants; ens-adhestveagentsiaaedr thraedfﬁélﬁar]éufaﬂl%ﬂfégg 5,

5'- and 3'-fl anking regions of exon 6, and exons )

t hr olfg8] 1 oddeetcabptitgize REBdsion 1 dhfesf :
0 cassstﬁt t ea?l" encodi ng nul ti gl e KIE%%PDQI'@I&F:HE(Z%‘%(?% fie dae functional
SRR AR RN I %1787 KIS AP EE simhilarasetiudnebs, i labricin expression
coRosdty weks$ dedionddi ' e i ni.tial focus of . )
these st udi eslgnvvas&l%ﬁﬁgeg%%lt% i Sw{%ﬁ‘?i% TpCombuRA j}ﬂm% proteins
Wig\Kaigng' dogretseef] Q-lioRpiobi gsmethaeidt subSEQidnD Nk id hecomplished by

; ' : les, four:  KEPAPT nces). [009] The
A AR tioer F She i APTIHES icakamnes imoantoare cDNA
combtact cpmptiBsdyof exbisIT tHibE:hng L IrBhkih
; gﬁ_t i ved% | ubricin, (l;%ge USG%%??M, %géfg%sﬁ%%ﬂf and exons
ugh dee 4 UVEARSRIGOB helr &8ymhetice dDNGocassaties” eamfdding multiple

KEpgPoTrmidi 4 i N: ition.of P ne. exons

t hat encodgaﬁ%esi %g?%#gﬁ ts%l%g%%ﬁ%ﬁl)?n SEFre fnémg cin constructs of
diffsrgntpisizes.exdis thitidhr fough oF2 tieke t @i ERGhs 960 eco%E&ﬁéiePRGz;-Lub-l

gt '

An¥ Lsaf 0 i.ch_represents the full-len
(C(lgds?o ogn]’;) ﬁ%ﬁ Pf g;yé‘ﬁ%ﬂg c?l\f‘ﬁ (Cass§He4 " 4ABQE Nsuighwhith encodes four
KEREPTE sédiRndbk). sof orm  which lacks only a segnent

encoded by exon 5. Exons 1 through 3 and 6 through 12

[009] The recombinant lubricin proteins of the present invention share primary
structure  with several isoforms of native human lubricin  (see US6743774,
US20040072741, and W00064930). Among characterized isoforms, each isoform differs
in the composition of PRG4 gene exons that encode the isoform's primary structure. For
exam;])le, exons 1 through 12 of the PRG4 gene encode the V0 isoform, which represents
the full-length isoform, while exons 1 through 4 and 6 through 12 encode the V1 isoform,
which lacks only a segment encoded by exon 5. Exons 1 through 3 and 6 through 12
encode the V2 isoform, which lacks segments encoded by exons 4 and 5. Finally, exons 1,

3, and 6 through 12 encode the V3 isoform, which lacks segments encoded by exons 2, 4



encode the V2 isoform which | acks segnents encoded by
exons 4 and 5. Finally, exons 1, 3, and 6 through 12
encode the V3 isoform which | acks segnents encoded by
exons 2, 4, 3 and 5. Oher isoforns likely exist, and
sonme related nutant proteins have been described (see
US20020086824) . [0101 In part4cul ar, the present
i nvention provides reconbinant |ubricin protein
and SOpOihet BEforep elikkly kst KAk fel
‘fslzé err d enmbodi rrrglnt s, the i nverﬁ@o%ﬁgﬂgg&?%n s hdbe been described
(sqe ﬂbln conpri si ng SEQ I D NCS 9, 13, 17, 21
or 25. The invention provides in related enbodi nents
i soll81%d Ipm?m%arc dheppressing gn&BQuh PraviiBes PcorhbinadGlubdifin protein

ed enbodi the jnyention
COH{P oV glig | S OF&{ﬁf‘ﬁ ﬁ‘ %ﬁ RFEEPTGe QEB’EFEBT@? STRRPdigents) the invention
Pr@\(ldd; sehtednmetedi G@xﬂpﬁ@ng SEYD NROS: dubyiei n; FH'IOiSG' e invention
refe{re emhodi nents, the invention provid

Pf?‘@@&a‘flefa 2fd) SbrITBeRts e@laé%pmt@nﬁgmnuemu&ﬁ%wd@os 7,11, 15, 19
or%quﬁ‘%‘tﬁé?%ﬁh&igcﬁlggm HeRisClilk ulvgn oM rho%rdae{s glaoalateg polynucleotide

enbodi nent s e I nvention provi
coppiiymgciustei¢ deidhsegiiergeaincbéing tre@bin&H%b A prdk¥. In greferred

% L 99% i dent it to SEQ I D NCS: 6, 10, 14, 1
en%%”@’i ”2 © IR ETH; ’é"’l‘%ﬁ g‘?ﬂafﬁg RYEuclsqtids omrignE] nydieic acid
sefednat eflc ?rotdﬂ@ [ GeRr ﬂeﬁYﬁn&hQ&Hl%%ﬁﬁ €' 1‘6’&/9&%n provides

an isol ate ein conprising SE
isqlgfed NOHmhﬂe}gotz;e ravpesaat(legst 8P%SBEYA, 90%09:%7 97%h @s% ot 99% identity

0 furth
to N SO e 1 0T s Y FRepaidro i des
o Y BTSSR D SR e
coﬂﬂ)}lsﬁﬂg@@@“b@ D01l to \;ﬂggﬁﬁn@ BYettafs PEF S tIﬁglgb 27, where N

from3 through 200. In e di nents of tthe relate

equRlp et dntggert Femi AyibrAeueln 20t by f‘lﬁt}ﬁftlﬁlaée%amgdam the present
infERB BEGELAR! Yok ARl BRbRISPREAT PG INERNMR P No: 28
pmm[r(bugmus @) rmmzf)dofaﬂtﬂ(%m Nd)deT]tpl?sDSiEglm{lN]gf 25;%&14&@ E%S.quals an
o PR 06 18 Smpegeisitbe itk censsiscaithe mvention noted
mﬁ*??gm%ﬁ%aﬁgé% B el oy et BbneS tpTs6%nd even more
prefgEablst Neeqpals ap Stpges fom 40 threwghl 3k i on of SEQ ID NO 3:

41 am no acids 5 pTnmed2 vector containing reconbi nant
PRGA012ib: Table DNWentification of Sequences Having Sequence Identifiers

SEQID | Identification
NO:

1 nucleotide sequence of synthetic cDNA cassette-1: 155 bases
2 translation of SEQ ID NO: 1: 51 amino acids

3 nucleotide sequence of synthetic cDNA cassette-2: 125 bases
4 translation of SEQ ID NO: 3: 41 amino acids

5 pTmed?2 vector containing recombinant PRG4-Lub:1 cDNA

construct: 8049 bases




. . NO. 6
construct: 8049 bases 4 SEQ ID Identification
recombi nant PRGA-Lub: 1 cDNA construct: 2946 bases 7
am no acid sequence of entire PRGA-LUB:1 protein: 981
amno acids 8 Lub:1 DNA insert fromsynthetic cDNA
cassette-1: 157 bases 9 51 am no aci ds encoded by
Lub: 1 DNA insert (4 KEPAPTT gequences between S373 to
E425 in SEQ ID NO _7) 10 reconbinant PRGA-Lub:2 cDNA
const 5 30 es 11 amno acid sequence of —ent++e—
PRX- \%h% prg‘feéﬁqﬂfca%%7 anmino aci ds 12 Lub: 2 DNA
ingsert” Tiompgynthetic cDNA cassette- ’1mzimld ogg A
synpthetic cDNA cassefte- 2 sequence 235 bases—3A3— —
an no_ i ds eW&B@gB‘aByPIE@&@bMNAwE\B%@  NERARTS
sefjluences befween S373amt—E45+—+n—SEQ+-DB-NO ) :
r egonbi hant Preomolagist ®qmofememm4-L&m7pﬁﬁ§ﬁ§9811§nmo
am no aci d se#udnce of entire PRG4-LUB: 3 protein: 1038
anf o act ds 16~ tut:3—BNA+hsert—Hrom-synt he_fl c_CDNA
casset tfe- 1 anbul:MONA jisehetdng s CAPS R Ih&ete-1: 1%7 bases
sequences——328—bases—17-108 anmino aci ds encoded by
Lub: 3 DNA i ns&r imr{él% bﬁaﬁgoﬁfd%ﬁ%%. IBNAP %%KS%%&TE
and E482 in Sighd '3%33 rYE ;
ch t 3210 haqe581’§ an no_acrd se E gf4
ent i r e1RA- LB bR {11589 no am%& ub:
et e oRh e IO L2 oy CPH?%%&;Q %ﬁﬁﬁzqsc
- m
CONA capset tiegiS56d S: 421 baig 2 . at, 0 007
acii ds encode ol :%&%ﬁﬁef’ E%F? ?f@p@aﬂrv ein
seguences bet ween 3 and E513 in SEQ ID NO 19)
12 Lub:2 DNA insert from synthetic cDNA cassette-1 and one
synthetic cDNA cassette-2 sequence: 235 bases
13 77 amino acids encoded by Lub:2 DNA insert (6 XEPAPTT
sequences between S373 and E451 in SEQ ID NO: 11)
14 recombinant PRG4-Lub:3 ¢cDNA construct: 3117 bases
15 amino acid sequence of entire PRG4-LUB: 3 protein: 1038
amino acids
16 Lub:3 DNA insert from synthetic cDNA cassette-1 and two
synthetic cDNA cassette-2 sequences: 328 bases
17 108 amino acids encoded by Lub:3 DNA insert (9 KEPAPTT
sequences between S373 and E482 in SEQ ID NO: 15)
18 recombinant PRG4-Lub:4 cDNA construct: 3210 bases
19 amino acid sequence of entire PRG4-LUB:4 protein: 1069
amino acids
20 Lub:4 DNA insert from cDNA cassette-1 and three synthetic
cDNA cassette-2 sequences: 421 bases
21 139 amino acids encoded by Lub:4 DNA insert (12 XEpAPTT
sequences between S373 and E513 in SEQ ID NO: 19)
22 recombinant PRG4-Lub:5 cDNA construct: 3303 bases




22 reconbi nant PR&4-Lub:5 cDNA construct: 3303 bases 5
SEQ ID Identification NO 23 am no acid sequence of
entire PRA-LUB:5 protein: 1100 am no acids 24 Lub:5
DNA insert from cDNA cassette-1 and four synthetic
CDNA cassette-2 sequences: 514 bases 25 170 am no

aci ds encoded by Lub:5 DNA insert (15 KEPAPTT
sequences b@tvveen S373 and E544 in SES ID NO 23) 26
am " APT T- PKEPAPTTTKSAPT TPKEPAPTTT
K W?‘P amno acids) in preferred PRA-
LU r‘ote n 27 am no aci d sequence L

" KEPAP TTKEPAPTTTKSAPTTP "KEPAPTTP™ (3T ani no acius)—
bpeatdd N- | 201G Seapensef catire LU mrgeise 6100 28
i no acid sé‘&H@rﬂ? S EPAPTTTKSAPTTPKEPAPTTP" (22 ani no
o ds) jOI n D NO 26 to (N2) Tepeats of —SEQ
D NO24 27 Fr Pé? AriBgpriRem- Ragsetie-¢iand W sgnthictic
29 am no| 8¢ d\@aééﬂﬁ@rﬂ:@qummmma@es (10 ami no

Cl dS) referredPR&SATUB—N Pt otetr—where—N 2
D13] 2’$he i hVéhanow aidenpodad wekub:f DA aised (15 XEPAPTT
nbodi ment s| sequenqes between S378 R ESHMeh BEQ ID NO: 23)

et a'ﬁcU'HLL‘I Hy—effeetive—anpount—of —areconbinant

ubr i @6n pr phwind doid sequetver ERee bk SRk P x84 6 SPb iorrT

arrier. In &@ﬁﬁp@fﬂi@@m%ﬁ:@hﬁnﬁe%ﬂ y)llh QéffxaeicHRﬁg—

r
a

a

I

3

a

[

e

t

I

. h

additional ly yal uronan or
i nvention f %H%%?%w des a nethod of treating a
S

p

c

e

t

c

p

e

T

g

ot o2 conparid s §§%& ”‘Kﬁ%ﬂgiftﬁi% agfpbacty ' C1 1
brposi tion EA%{JP"S( amgio ?‘Hgs tN-1)thngsdp grederred
mbodi nent s| 6 UBRprdeinof t he |nvent| on, the

ssue 1I's selected fromthe group conststingof

arti P8ge, ¥R a9 SORBFNICSC GEAPTERESAR T TPEBPAPTIIRI(BR amino
eri car di un 26AY jpinngr3EQ IR NQr 2har O¥-8) mpeats of SEQ ID NO:
nbodi nent s| &7 it meﬁemdmm :Neprotefry@hére 003 3t he
thod—addi~{+orati Y bUII}JI‘; SeS—a& S{Cp sel-ectedfrom-the

[ oup 28onsi $amiy @id sequence "KEPKPAPTTP" (10 amino acids) in
preferred PRG4-LUB:N protein where N > 2.

[013] The invention also provides in related embodiments a composition
comprising a therapeutically effective amount of a recombinant lubricin protein in a

pharmaceutically acceptable carrier. In some embodiments, the composition additionally

comprises hyaluronan or hylan.

[014] The invention further provides a method of treating a subject comprising:
obtaining a recombinant lubricin protein composition; and administering said composition
to a tissue of the subject. In related embodiments of this method of the mnvention, the
tissue is selected from the group consisting of cartilage, synovium, meniscus, tendon,
peritoneum, pericardium, and pleura. In further related embodiments of this method of the
invention, tﬁe method additionally comprises a step selected from the group consisting of:
providing an anesthetic to the subject; providing an anti-inflammatory drug to the subject;
providing an antibiotic to the subject; aspirating fluid from the subject; washing tissue of
the subject; and imaging tissue of the subject. In other related embodiments, the subject is

selected from the group consisting of a mouse, a rat, a cat, a dog, a horse, and a human.




provi di ng an anesthetic to the subject; providing an
anti-inflanmatory drug to the subject; providing an
antibiotic to the subject; aspirating fluid fromthe

subj ect; washing tissue of the subject; and imaging

ti ssue of the subject. In other related enbodi nents,

the subject is selected frorgthe group consisting of

a nouse, a rat, a cat, a dog, a horse, and a human. 6

[ 013013} Iotdiesr ebuddhemal the MPEntdAY S5 'ﬁ)?@vi&éssgn expression vector

ravi des an ex?re33|on vector conprising a

COIGBRSRE c | R MeIeotide dimsgding, ec svbmbinnt |lubmdici propeint wherein the

oMbgEIed tjide_is_operabl inked to an
P lggp_rlggtgil% Egc?%?‘{rby I l@‘g‘geﬂﬁ ceén Ieﬁplg%ﬁl%ﬂ e%nh%]nﬁ%'?%ﬁt s n related
embhéiniamis thd muerpivn\irdedesa madtharo Ofro@idetifdcBfibinant lubricin protein
Cm5econbjggnt Ju r|C|q?ﬁ£9£eLn conprising: grow ng _
CBITEET FRNSRO TS P mehwitdihe exmesipn, weetaarn jliquid euifuge media;
and dbllestifg Feclinbinard Heh i lipan | Ci o
proteingfron1the neé?g%bﬁﬁg&gglﬁgg??%gnbr%¥%?§ﬁ%%égpnnmnSmp
mae JUrther { pRERPESShiseheraiTating cint pwotdimgby Heltopingt thien nidia through a
' a dia.. ough.a . nenbrane;, collecting. .. .
mﬁdgﬁt%ﬁqﬁé‘gﬁp ﬁet é‘ﬁ%‘hﬁ dhT M fFPé“Fr‘Eﬁ%rfB?m €; an so?ublhzmg the
colsamkadnirbieti irgn bffereceld sORttRA dWnlhidhp LLdi‘Fﬂ\id%LH}fd%&ﬁjorﬁfél thnging in
sol uti on_contai ning L-arginine hydrochloride rangi ng
conqenirgion Byt 1odh® M-om 0.1 to 2.0 M [016] In anot her

rel ated enbodi ment, the invention provides isol ated
ant (®dy n gpedey reated embodimenth threamvedtidor proivides risdleted . antibody

7 Bl S advant ages of the invention
Sp%é#ﬁ&%énappgﬁéﬁgﬂgggﬁﬁ?lgnlfolIomAng descri ption of
preferse nbodi nents thereof, and fromthe_clains.
DETR?’L@D%E@C%?%CF Gﬁadﬁl"%‘ﬁég?ﬁ\ﬂ’éﬁ?lwﬂfl@’i g71bro appasent from the
folloMAng Gexsstiptied ofifreterz@ @ribBAARARE Bletddd 8 SR IR ims.
lubricin proteins may include variable arrangenents

of sequencpETAN AIDESCHIEION DI THINANVER Idiene:

For exanple, the base DNA construct may Inclu

var i[¢u¥] e Tk BREEHRIN Sopbtrudeautige f‘g%{ﬁégg%ﬂg 4r)ec%nr1binant lubricin

somat onedi n B-1i ke domai ns (exons
Prof@ps gy incipiik variaptenarrangeerts g s@queneasiyan@p' of &bA]6 of the PRG4

o ' f b DNA const r uct Vi ng. vari ous

ser o e OIS ok s 0 TSN bR ey iR e igH Go apRpgements of

sequenss rencoding bahatonetind®-1ke! Joneda(efonsd2 thrug in-li
12.i2divi ually, or exon pairs (7@a%d 8), (%ﬂg%%ﬂé??&kmmimf

domging (ekopgy thioweR AN 11), (7 and 12), (8 and 9), (8 and
10), (8 and 11), (8 and 12), (9 and 10), (9 and 11),

(9 l1Embodmentanal 1the, Yase dPNA1Xpopstouct ( hivimad vb2jons  exon
mg{ﬁgﬁ{%%% i (i}' %g(gﬁ 8 éxﬁlaéf Tgl)uag ?1}?3 QN&SZ 801%83%?% (tégcpi’gcléaﬁ ogl’y) exon 7,8,
9, 10,119 om0l itk Yidudiis, of xcrpbidsl(y. anld ), HCarRM, (7 and 10), (7 and 11), (7
and 12), (8 and 9), (8 and 10), (8 and 11), (8 and 12), (9 and 10), (9 and 11), (9 and 12),
(10 and 11), (10 and 12), or (11 and 12), or exon triplets (7, 8 and 9), (7, 8 and 10), (7, 8,
and 11), (7, 8, and 12), (7, 9 and 10), (7, 9 and 11), (7, 9 and 12), (7, 10 and 11), (7, 10 and
12), (7, 11 and 12), (8, 9 and 10), (8, 9 and 11), (8, 9 and 12), (8, 10 and 11), (8, 10 and
12), (8, 11 and 12}, (9, 10 and 11), (9, 10 and 12), (9, 11 and 12), or (10, 11 and 12), or
exon quadruplets (7, 8, 9 and 10), (7, 8, 9 and 11), (7, 8, 9 and 12), (7,8, 10 and 11), (7, 8,
10 and 12), (7, 8, 11 and 12), (7, 9, 10 and 11), (7, 9, 10 and 12), (7, 9, 11 and 12), (7, 10,
11 and 12), (8,9, 10 and 11), (8,9, 10 and 12), (8, 9, 11 and 12), (8, 10, 11 and 12), or (5,



12), (7, 11 and 12), (8, 9 and 10), (8, 9 and 11), (8,

9 and 12), (8, 10 and 11), (8, 10 and 12), (8, 11 and

12), (9, 10 and 11), (9, 10 and 12), (9, 11 and 12),

or (10, 11 and 12), or exon quadruplets (7, 8, 9 and

10), (7, 8, 9 and 11), (7, 8, 9 and 12), (7, 8, 10 and

11), (7, 8, 10 and 12), (7, 8, 11 and 12), (7, 9, 10

and 11), (7, 9, 10 and 12), (7, 9, 11 and 12), (7, 10,
10, 1 1c49d" 1R)or qxen q@intetd (Ar&d 9119 and 81), 95, é(»éb 20%had 2y, ¢85, 9, 11 and

, d 8 0 and 12), or ,
1'ﬁénﬁ]l‘%)616 %)lrlg%dx})é?’ Qu il‘;nil%t]];I qod 123, ord8, 9,010aAd and ) 2), o7 exdh sextet (7,
8.9, 1001 laamdf 123) , (7, 8, 9, 11 and 12), (7, 8, 10, 11

and 12), (7, 9, 10, 11 and 12), or (8, 9, 10, 11 and

12) , [020] emOsHdsart @nbbdimenty o?iﬁlg %%Sées nglas%ﬁzy)g{ p&\g{%go 2/an'0us exon

| n addition, enbodinents of :
ARAGEMENLG AT plotronek ony inclndnbee®iNA dns@ictexan ixﬁma%yomly exon 1, 2,

i ) t. t i | ud | )
5 A O RGO P 5 and) faend 4L and S22 a3,
and¥) a@cke@)3), (Glaraind, @ and 9, 8P §%da5>é)3f Q%Bril %%1%% é g?a,rx‘ﬁc;p, (1,2 and

). (2.a0d.5). (3 and 4
4)&0?1(3%‘?%54 @ a{lé :‘f):%?a%ar)ldaﬂ(, (4% ar®l A@, 3nd )12, 3 @a%), (2, 4 and

5),0n (3 5 : 5), 4 and 5 2, 3
o4 T O A algirondy €0 Lt &y, £ N9, b, e, .
4 Bd Jxom2qbafoandpt)eosexon, quihtet3 (BRY3 4 and 3, 2, 3 and 5),

(1, 2, 4 and 5), (1, 3, 4 and 5), or (2, 3, 4 and 5),

or d9%l dilienpresent (idvenBion Jlsoterd [ T ent
Cc)i vept ion al so enco‘:%laggess p? ot glipﬁgssecser?g%é;élé %}?O(ggadgéey %ase DNA
'ﬂ){\}ﬂ:‘c’ Scb?rsi”%ﬁ’ﬁ%l?m? oall ofpranet peqyemce-aicoddd pafpeprids iHdeleted and

no\HHE BEBs eneased i i ted and, no ani no
aci ds encoded by’ P%E%ftﬁg&fssrgtrkﬁe%%ﬁ#g ?aés%%ﬂha\éeag?é@@@%i-
haveghae d 0; The present invention also,
encgrrip?;ssIT élg %g%fﬁhC%%?tlmg‘esﬁf%a?nCQWaSWBWQPB@BE@O‘F@S that are
howletosspesd MiecperifiodinmbedinenttbdilinerhdiShe e, Byhe arl 8, 85
9091 9)5@6‘&9;7"/8857%“/ 85‘;/& o, 90% 95% 97% 98% or 99% sequence ” ’
ident 'ty o’ TAST Be/%ﬁ?quéﬂcwn%@cfgethG@@ClﬁhbDNA sequences. The
invensiemnt fuftRerd WdRRE Hd1 gale] I i.des .havin
nugl ei c aci d seque%cgﬁdég%glg ghé?&%@gérl?lai %‘ilﬂgseavgwetmable of
hypraiging Qer s imeth ohal fundiomkhdomainhie the rheRAN:f thd Specified

DN b m%ﬁ guences under. high stringency
c%%ceﬂdlpﬁng%s (}e]§ Qﬂ n%/{gﬂg?nﬁﬁ CQPEWOP%CITEFS dBveRlign @ﬁ/s,spsmcludes proteins
encaded iy thdsy hbine kgohosihRgidLsn Opol Py Hidgs NG

pol ynucl eotides. [023] In order to delineate nore

cl eg023y evbedbr ¥8 HeEn&e tidge F&[egflg g(%nﬂo%‘g%té %gftﬁlen %{]qg(aaﬁ dnvention,

follow ng definitions are provi
thefpllowime dlefinitiogp exe irpvide&EPAPTT- | | ke sequence” means an
am no acid sequence having at |east 90% 93% 95%

96940287 v edigitjor89 Thor pHrisg herepetitige KEPXPY?:1iePdequence” means an
o A R E A VR RERIT FMEiORbes AREFIIIRTING, 99% o higher
identity to: (a) sequence "APT'I‘PKEPAPTTTKSAPTTPKEPAPTTTKEPAPTTPKEPAPTTTK"
(SEQ ID NO: 26; 45 amino acids) and having at least one O-linked substitution; (b)
sequence "KEPAPTTTKEPAPTTTKSAPTT PKEPADTT D" (SEQ ID NO: 27; 31 amino acids)
and having at least one O-linked substitution; or (c)  sequence

"EPAPTTTKSAPTTPKEPAPTTD" (SEQ ID NO: 28; 22 amino acids) and having at least one



(SEQ ID NO 26; 45 ami no acids) and having at | east
one O linked substitution; (b) sequence

" KEPAPTTTKEPAPTTTKSAPTTPKEPAPTTP" (SEQ I D NO 27; 31
am no acids) and having at |east one O-l|inked
substitution; or (c) sequence

" EPAPTTTKSAPTTPKEPAPTTP" (SEQ,I D NGO 28; 22 am no
aci ds) and having at least one 8 Oli nked

Osliieti dubdtit@fon. A A aﬁﬁﬁh@%@ﬁﬁpﬁe s@nﬁ{) n3s agfnﬁrggn%)fy have two,

preferably have t ree, four

ﬂg%&qrtoumogm@ h@@@?ﬁ}lbmﬂomst here exi st a nunber of

nmet hods to neasure identity between two

pol yHi28] ebfhildethere paltypaphbetcoSLamons & mdabee i8&dh i between two

1. k to skilled  art
ol EHEY or RRlfPeRIS ERe S dbe w3 SidgPya 18 i ki fo skilled
ameid3aad HSe GUeITREte mé@m %&Eﬂﬁg‘é@gﬁgﬁ Spebific mefhod. Sequence

nmeasur ed_usi ng the BLA avali

@HWW@W@Q he(rgptlp Theagind . uu;a:tg thei BLABT. YGBQIRSCES t66€available

ffg S gq [}/Ia de 1999 For am no acid
% encestI %&M@%@%iﬁ%ﬁ so- Taggrgva wiidd Madden
(]§|99)9 EoermmtB atideseqEenotd, theastalaréBRusBALRIBHEE S ?(?f()

t values. These sane g;r aneters are used fwrdsme

,Cangaﬂberg)@mgé@t tedeaplt valiee Those sam8 padefesnt tre used for

nﬁl\/?gétﬁr;l I@;S,(mfs‘égu&i?i‘ey %)@E}Btdwéﬁoslt'%meﬂi 1%% }?gsﬁfoggf%uno fcid sequence

Cmsﬁmﬁeﬂge M&HLQ&RLQSMQQ bbercodpO= 1&%@@3 deRAities; and
E#;g lg(g GeACTs g ﬁe NgE.Sompari sons are: reward for
, “pe &P@ TSR aHd Seql@ﬂc%qusw arghzeward for
a a1 15 bERES for PR = -2
enal ties:. and gap X aropof f ﬂg‘ﬂé{—‘%%] ]%n%g}imdﬁkgw_S
—ﬁ%&&&e ‘opensitigseaushedpadrorofity 5@i n may be a

substltutl on with the lubricating o |igo saccharide
B- ( 1103§]- cir -@dinkad substitytionhoh r¢vembimine tinlerscin ins) bdlanglbstlmtlon

N T TR T

argifitibhte) natbmgzmuﬁﬁtgo@mrmﬁ Gratel RSi&ids! MKRE a5
chc?n[?%)tl ULl be Wi th n%l ate omifiics, Tk, o oratay sulfate or

A stijat é‘?ﬁ? rrarvedingits, cthe Odinket sibs@iution msr be with
Bfetisd [ or. surfactants
NGiL 21?%&?% 558 SERRRP 80 iRl ke s o gpisnor surace
actige d@mephqlnpgij (BARL | gh tsurfabtantsveEigY, ) 200202 7 Pefdein glycosylation or
“%%ﬁ{h en condldtl ons, vzlg!a'n use& in reference to
Wﬂﬁ ?at | ﬂﬁh r?f.’)?l condi ti ons equi val ent
bﬂgﬂ gg hybri di zati on at 42Cin a solution
cons 0 ﬂ%x f SBRESRPE qonditigng/ WheaChiseds in gifdarence to DNA DNA
adj ust e
Sy b, Sypg, i B eareen: PLRBOE bF Bvidatision ) 4C in <
Soélmlmatcumshr%arbﬁ@ﬁ %Pﬁr(ﬁi ;@l(’Nél Natl, 6\9ed! RUHYPSNHRO ahf 185 /] EDTA,
pi? Udtisted"to® 9P RO 537 $BS, 5X Denharde's reagent and 100 pg/ml

denatured salmon sperm DNA followed by washing in a solution comprising 0.1X SSPE,

1.0% SDS at 42°C when a probe of about 500 nucleotides in length is employed.

[028] Polypeptides or other compounds described herein are said to be "isolated"
when they are within preparations that are at least 50% by weight (dry weight) the
compound of interest. Polypeptides or other compounds described herein are said to be

"substantially pure" when they are within preparations that are at least 80% by weight (dry




1. 0% SDS at 42C when a probe of about 500 nucl eotides
in length is enployed. [028] Pol ypeptides or other
conmpounds descri bed herein are said to be "isol ated"”
when they are within preparations that are at |east
50% by wei ght (dry weight) the conpound of interest.
Pol ypepti des or other conpounds descri bed herein are
said to be "substantially pwe"” when they are within

r rations that are at |east 80% by weight (dry 9
we\?\%ﬁgﬂﬁ CAPROURE 10 dfprgSto Polynerstdss tor ofter ypmpbirtSiegéribed herein are

saidlD&e SRAROAETSISRER gy i'”ipﬁ&f%fpgiﬁ Tt e ot fegst 9%, and

"honbgeneous’ en they“are W

Prefpiablyt 99%aly wets (dap abveightiethercablpoul® ¥F it Me 'P%Pltty {sglg;Xasured by

i gh e.conmpound .of interest. Purity is neasur
redé%{n%r éé{};é?%a‘%‘g? ﬁgr%}?"gﬁ?g@eﬁél ang} ephangphoroesiassiarisiue staining,
foltrweainb e optieeN 8BS tRIcHE o8 tahf ol | owed by. opti cal
thrdeq;ii ty}féiar aces oft?baﬁdso(i e.., @%’t t‘?fl%r%'iog% PStY ?)f,‘mg measured
B heptir@hdensiemetrir ough optical densitonetry). [029]
"Pyrogen-free” means free of fever causing
conl@AIndRyeogen-ict Udheags Fradosdxbver Maamiel @FRREits, includine
en&%gigml\gg eiesttg be performed by the g&g}l{i cable z
standard testa  SEEOHIIARSYS &0 beqsaonn dlee applicable standard
testached by thierTAS1 Beod 4id3Bg AsinMisREhG  €i n, the term
"therapeutically effective amount” means the total
ano(oBo] ofAseaeh haehd W ERIPSR herl&leyant ., -
phar maceut i cal conposi tion o?ﬂh%t?%ag& e%ﬁt}ﬁe a\“%‘_’“m means the total
gt eicqashiactive soroppranneizhe mglbvint phibiesteuReN ebinbositio or method

in revention, or_ anelioration of the
Rl e s et provenin
or amehdmdoh ,of theaki he L] . f ;
eavraboh of theaeledit niddeda®Hoh8iiod! oAXR d%l%%%tﬁgﬁnragec tof Jfgatment,

heaguch condi.tions. Wen applied to an in
“%Rer BHAVERIOD 9B AMRlQREIR AT shetheondiient éVher efylicl tooan individual
activl i ot AR d b &Rini liced to_.a combination,

the termrefers S?%Q(ggi nl\é?gﬁ] ée?}rgngﬁ?fgrso‘io G meredligRt alone. When

appling te di emmisinatidra ther esuiréfersntot dentihel anewit of efd £%ive ingredients
; serially or

e dm.ni stered.in conmbination, _
tha%é"?%u t%ln g%?ﬂ&e&a}’ef‘%fs ﬁfewg’ﬁm?é dgugistergdeinp cermbimtation, serially or
simultsesviusgn may be used as intra-articular supplenents.
Infra-articular supplenentation with conpounds not

d 03 i Ci acti i nt .
doceny ERS 1 o 03 HEBBERG.HST 7508 s i
supﬁkgp% i @Ml@;ﬂ%‘r;ﬂlpf)(ehl&maﬁbd vbﬁiﬁtgb@hpcﬁiﬁidg %f@lt ﬁé%%@ Fg?fn lubricin
n : as r ast ovl SCous ul an
I’aseg‘llt%zg’xéc?‘g?@tarsi Buf %%BS?ETEJ@F)GW_ Srecéssosupplasyentation” with
polymeric hyhfupéreal qHA)t shd Fi@Blr %1&%&%%&&&%@%?@% %5 SYNVISC®

Thi,s Vi scosq'gig( ementation has s sign
clasiqidscoye e "HylaneG-Fo20'tidouitibutey bynWNEIIE® Rharmaceuticals) is used

. weiight - i in i.n patients, . .
clin¥&ights RRAY 101808k MPa pam. This viscosupplementation has shown

significant therapeutic value, particularly in reducing weight-bearing pain in patients
(Wobig et al., 1998).

[032] Hylan G-F 20 is generated by cross-linking several HA molecules obtained
from rooster or chicken combs. Viscosupplementation with Hylan G-F 20 can be
significantly more efficacious for alleviating pain than viscosupplementation with lower
molecular weight HA (Wobig et al., 1999). In addition, relieving pain by
viscosupplementation with Hylan G-F 20 may be particularly preferable to administration



(Wbig et al., 1998). [032] Hylan G F 20 is generated
by cross-Ilinking several HA nol ecul es obtained from
rooster or chicken conbs. Viscosupplenentation with
Hylan GF 20 can be significantly nore efficacious
for alleviating pain than viscosupplenentation with

| ower nol ecul ar weight HA (Wbig et al., 1999). In
addition, relieving pain by G?scosupplenentation with

o | bl
me[ﬁ’ f% %9)8%%%&1@ ::ggi‘tatf)g T_F S aaﬁe?%:-lglspmgtsdmﬂl a high

adm ni strati

rig pfgmmmmmmm(aao@ Eslpﬁlllﬁgﬁés%ﬁsPdﬁé,ts %% | g'rlglgggh Hylan G-F

[ astrai ntestinal conplications
2 ‘ggclg %&ot 01 ¥ Hotgh Wlﬁﬁl'@lﬁa’ieﬁ(iherapy that provides a short-term
(. smﬁﬁupygl BBBNRE 3biRB, nd wel | -t ol erat ed
t her apy that pr gw destingn@h%er%;e%fq' PP S p?mﬂf‘]t"‘fqﬂefsm@fovmg joint
fRsHORS Ipﬁasth@rla@mrmntr)otdagnﬁmﬁﬂv Nfop@tall SHEDERRRIaMYE for Knee

' the thera may not
rég:%%&;él canc%gyaéentse@?%ﬂarﬁ?é a@@@ﬁ?ﬁ:éﬂog%)aed for knee

repl ace WES al | argues and Pons,
2003) . %EEL?% TBRBRICIN

[ 033]033pnClonsirirsts. TN HAE LEHN t§
construcé for the generation g?%gconbltbg%n?ﬁégbﬁ?ﬁxﬁd for the

ETRSTE 5 1Pombumpb Jukricin mhlechiet is abaiposdl GF the R EBdon (aTc)
88 Pl SSbRLEL 90 (SLLE O of SEQID NG 6 - rougn
1Y2é$tand ahd ggésnl earidich ﬁ&@c&&&ggse drgﬁethé%gy%gcc}%% gu%) of SEQ ID
Négggg J8s. S]gg@, gﬁ@@ 946@ Thbmqmes 1.et, basuigh. iﬂﬁ'gugh 1123
th?cpgrl% ﬁ%4 égtanh @gﬁ‘gﬂ% E}g'}?rggl)@'ggﬁg coed aéri'magg) [:gc)i(clpilrs? ;ﬁ?@i:%ﬁ‘%ncaln :xf::j
thm‘ughalml) %Enﬁtbk}el fullqg&_{t) 1&%@% 'en II%GE) T}fé pﬂ{g&or& gﬁ%qnu@flbsent from

portlon of exon 6 sent base
E&HS s%NﬁdéOftSETu@hmrmgomiscm mmdsquermm EoakigdemMNe/ deids A374

P PR& (474 am no aci ds absent
e 1 L R4 Vo o A i 8 AR ymatslord40 ammino
acﬁjs erlboilad 8psROE GANITHEs @6desht %ﬁﬁlﬁtﬁ&&ﬁ i ~
KEPAPTT- | | ke sgzuences e[ 034] DNA ség(a]lﬁ@r?ggs ln?h m KEPAPTT-like
f&tic cDNA cassette-1 (SEQ ID NO 1) is added

BssHI |/ Bs EI to t he base construct to nmake the
r ec d¥8#hdANAPreggenaghof qyneiDiis cDN4L caseétte- ($§@Q| D ND: 1) is added

Bs@)ﬂ]/ﬁa?@] %ﬂgg;asg vdqn%tr%&gﬁ gbagcggg ! #@Qx%ﬁﬁé% %%Gggr@gfc’ gﬁglt\IA construct
(SBQQD INONG). SEQI ICNNO: $ 1 @BfnpERARTthe SRBUERRES knsert (SEQ ID NO: .
which encodes the 51 amino acids of SEQ ID NO: 9 with its four KEPAPTT sequences)
between DNA encoding amino acids M1 through S373 and DNA encoding E848 through
P1404 of native PRG4. In other words, in place of A374 through P847 (474 amino acids)
of native PRG4, the recombinant lubricin PRG4-LUB:1 includes 51 amino acids that form
four perfect KEPAPTT sequences and approximately three imperfect KEPAPTT

sequences.

[035] DNA sequence of synthetic cDNA cassette-2 (SEQ ID NO: 3) is added
Bsu361/BspEl to the PRG4-Lub:1 construct to make the PRG4-Lub:2 ¢cDNA construct



bet ween DNA encodi ng am no acids ML through S37/3 and
DNA encodi ng E848 t hrough P1404 of native PR&. In
ot her words, in place of A374 through P847 (474 am no
acids) of native PR&, the reconbinant lubricin
PR&4-LUB: 1 includes 51 am no acids that form .four
perfect KEPAPTT sequences and apprOX|nater three

i nper fect KEPAPTT sequences. 1035] DNA sequence of

SEO e gj;)l\lﬁcmg@ i s added
(Bz(gsel 'T%pa to tﬁe é@gﬂuﬁf\cmlf\“&c@%t e of lestriction site
m@ma CDNAAmmsﬁarselcrb li224

° ) u361 res?qﬁ? P ©)- When

o m& onst ruct” has one
X agsette- éS a %@WAA%;R%Leb maﬁ)NAzrzﬁsm: QLG Bsu367 site

1slaé‘51r édSﬁ@slyQtﬂé@ ng nt he i c .CDNA cassette-2 _
i s added to fhe PRGA- Slfg%\al BRUeF Jpternal fse3@s respiction site

(GGYTHIAGE sl et TOVEM; bdsttnos.)It mﬁidgﬁ RBATHHEO & &C?%%HE'equenuy,

t rn Bsu36 restriction S|te
PR@' W&AQA% %“Bas%mn 53dg hpyugdding @Yntﬁm@ |dDNNO! cassette-2
3393 6/ (B@pE[etq ey @I’eylouﬁPRaEﬁﬂuﬂ‘N
g\{, addi ng _synthetic cDN%oggtgu&?{]ﬁ%ﬁge&%%V?%§ﬁﬁ“mn site
prtogldteﬂ SYRDFHRD! sseti2N construct at this internal
Bsu36l restriction site provided by synthetic eDNA
cassHB0k- Phe pDBGY caisettesDina mﬂ&eizb@sas 18 YsRh e tgl.gé%nucleondes

' ded ol,i cl eoti des hybri di z
e Bl R 8 T BPu e doamaist Dbyt semgnals sicky eods,
Tk tshwh itlekserreimds Bss N1 B3,
@3 361, and BspEl SSS| t'es uapjp\e%garwtﬁg{)%rlp ngp Egar lﬂcomplme In synthetic

Frstatie-1 PR IRt 1h-a s¢@Rard Dodiedlhy remSQAUSHKEhg BssHII
BssHI I. (G'CGCGC and BspEl

beyrge VR ant.flankin
R al?eg P gﬁ—@n—sﬁé“ AdEeiien ﬂ&eés‘n%lﬁd‘?sn%mﬁwal&uééﬂresmcuon
sitedSC T INd@ie., St t xS FMARSictionSsites ﬁ@ﬂlﬁ@r%):d biil§-

restriction sites are underlined be

COUGCECACANETOCAA: ANGECEERAC CRTAACGAGAMAGTCAGETOCT
ACHRAGBEOCAGCGCCGACGACTACTAAAGAACCGGCACCCACC GG fﬁ%é;
AA AT AGTAMAGAAGECCCACCCACCACEEET B ACERD
OOAGCTCCT ACTACAACGAA. ACCGGECACCAACCACTCCGG [ 037] SEQ

I D [ S .a tr. slatlonof SEQ I D NO 1,
i ncll\f%j S %ﬁ’@ Iﬁh& P&F’ﬁm dudrest aflﬁ’étOf%@ﬂ&N@:ﬂ, includes four
KERREChasqUchbgfihitaRl fetrRehAibhes dflighiedbelbdy P A P T T T

CGOGCOBACAAGT CEAMMAGAGCCECGACET %CC&\CQA%PQAS CACCICGTA,
CTACEGCCREK & AR AECICIRAEC TR Ao aBr K ErEeomacconc

,—|.

C
C

ﬁ
\.,
~T
k,

T K E P A P T T ? K

_ T T E P A
uACGACTACTAAAGAACCGGCACCCACCACGCCTAAG GAGCCAGCT

4P T T T X P A P T T B
CCTACTACAACGARACCGGCACCAACCACTCCGS
[038] Synthetic cDNA cassette-2 (SEQ ID NO: 3) similarly has a remnant 5'-
terminal Bsu36] restriction site (l.e., CC~TNAGG, evidenced only by the TAA sequence), a
3'-terminal remnant BspEJl restriction site (I*CCGGA), and an internal Bsu36/ restriction
site (CC~TNAGG); the restriction sites are underlined below:

TAAAGAACCAGCCCCTACTACGACAAAGGAGCCTGCACCFACAACCACUAAGACbGCACCLA

gAACAC”AAAGuAGbCGGCCCCTACGACTCCTAAGuAACCCAAACCGuCApCAACCACTCpG




. A-7~- AGAGC CAGCG CC GACGACTACTAAAGA ACCGGCACC
CACCACGCC TAAGGAGCCACC T 41 PTTTKPAPTTP
CC"' ACTACAACGA_ACCGGECACCAACCACTCCGG [038] Synthetic
CDNA cassette-2 (SEQID NO 3) simlarly has aArennant
5 - termnal Bsu361 restriction site (i. e, cC _TNA|GG
evi denced only by the TAA sequence), a 3 -termna

r emmant Bsg restriction site T"CCGGA , and an

i nt el®¥ SEHINOCe 4 whmhlésm ltraﬁﬂg@oﬁei%;scjé\@%o e iudes three
ction sites are _underli ne
K‘Ef‘gi% I éﬁféé%ﬁ‘ﬁ%ﬁem%@& EMareA GOSTIECCEAGAACCACGAAGAG

3 ACGABTCE-T RAGSARCOCARACCGRCACCAA »
géQWWCCEGCWPW%@A@AAGAUCGCAVO‘
trangliati an of KSEQ 12D NOp 3, |,_pcl udes _t hree KEPAPTDT -

se uenee&mhmkmm QQEC"G" AA(;Z"‘PCA
belqovv) IKEPAPTTTKEP E?Eaﬁ“r{“ REPACC .
" AAAGAATCAGCCCCTACTACGACAAAGGAGCCT GCACCCACAACCACGAAGA
CGCACC@@EZl-TTPKEPAPTTPKEPKPfPTT
ACAACACCPL7I AGGAOOOGGCCCCTACGACTCCTAAGGA AC, *, CT-

CﬁQCA 0 The reconbl nant
éARGél Lu cDNA const rucf}gqggb[ cgystiuat (BFRedD NO: 6) in

2 Am
p??if‘k’mmmméﬁ‘?c“&?&qﬁﬂi o RCBERA B el

bag? ngﬁg%p% tRKgulgg)loa%@f ﬁ&Q D@(N@G@I:@El Abﬂsecﬂ@&ﬂ’%gaﬁse nos. 3984

REESTD ction, sites.
thlédgl{glﬁbg:@% e i nedrn por at e? é\%r%%)nf ?1 H?@oé’%(l( sitg arﬁz@nmrat@ﬁ a modified

S U
Kozskttramslation ﬂFqDﬂmN%@qs be@gfgc& ﬁbeéﬂt@r%g% S%gltgﬂrl}ﬁgl? 9?§7 of SEQ ID

ggghoff&ﬁed%ft}a@élaﬁa% Stamsv@onm’m@asemd@ 10382 ?‘Eg@l%l’ﬁlomﬁf SEQ ID
rou
NS B UL R e S0 o o
an 33;@5{ A2 Bdst mok. BHQ thE 73521 OF&E e N SEL8on sites is
m S 1o OO

nternal Bsu361 cl oni ng
fo und th tﬁtﬂ&" Hagleningssite 62 TiABCO igh @@GI&A@;E; $EQ: Idds. 2262

thiGkh 3 ggag(b PRG4A- Lub: 1 cDNA construct ZSEQ
I\IOh6%68|£ trar@:}?e into the PR&-LUB:1 protein (SEQ

E84g@u]7)TheTﬂ€Gh LENISK cﬁﬁ%“@a?&txﬁ'%%ﬁé‘%)%%%)( is translated into the
PRG4-LUB:1 protein (SEQ ID NO: 7). The insert between S373 and E425 (i.e., E848 of
native PRG4) of the entire PRG4-LUB:] protein (SEQ ID NO: 7) is the 51 amino acids of
SEQ ID NO: 9. These are translated from the Lub:1 DNA insert (SEQ ID NO: 8) and

include four perfect KEPAPTT sequences. Between the BssHIT restriction site (G CGCGT;
base nos. 1118 through 1123 of SEQ ID NO: 6) and the BspFEI restriction site (TrCCGGa;
base nos. 1269 through 1274 of SEQ ID NO: 6) is found the internal Bsu367 cloning site
(CC~TNAGG, i.e., CC~TAAGG; base nos. 1225 through 1231 of SEQ ID NO: 6).

[042] As in the recombinant PRG4-Lub:] construct in pTmed2 vector, the
recombinant PRG4-Lub:2 ¢cDNA construct (SEQ ID NO: 10) in pTmed2 vector is flanked
by Sall (G~TCGAC) and NotI (GC GGCCGC restriction sites; the Sall site Incorporates a
modified Kozak translation initiation sequence (CCCACC) before the translation start codon
ATG (base nos. 1 through 3 of SEQ ID NO: 10). Similarly, the recombinant PRG4-Lub:3



nati ve PR&A) of the entire PR&-LUB: 1 protein (SEQ ID
NO 7) is the 51 amino acids of SEQID NO 9. These
are translated fromthe Lub:1 DNA insert (SEQ I D NO

8) and include four perfect KEPAPTT sequences.

Bet ween the BssHI| restriction site GCGCGC;, base nos.
1118 through 1123 of SEQ ID NO 6) and the BspEl

restri cti on site TACCGGA; base nos. 1269 through 1274

I3V Forkpee ppedd 10 12?%3%2@%%@?@&32;@%2%23@@ (SEQ
D Neus), m:khé)t*ecgé@lﬂagt NRGAL) ubis0 égﬂJA’Aéoﬂég’u hO 22) in

reconbi nant PRGA- Lub: | construct 1 n pTne

pleed@nisicternare mﬂLaubde‘cM @OYT‘S:—GAU):tmc( Baf) (d2 "N@LC@@) restriction
2.vector is fl ag}?.*eetcci]e%bg Sal |, G*TCGAC an tl
sile s RORR A HeaBbrih B o ffEansalin Gation Sequence (cCcace)
beftYe UPRARI LD ArarhRLH |
sequence CCC:I’-l\CC bef g{le@gh(ggﬁﬁs gt??{l%%tggrs?@c%ddgfdsomt 18, and
22 TeEpedisl)nos. 1 through 3 of SEQ ID NO 10).
Simlarly, the reconbi nant PRG4-Lub: 3 13 cDNA
consiid3ict WitBEQhe [PRD-118)2, cDNe\ casant| trnintd?iEBskdbI dloning site
cDNA construct (SEQ ID NO _18), and the reconbi nant

(CRRENAY G- SnBiseqros { ?s,bbthrmbdﬂfzqf $EQ IPTHEYA0) is found
€ e Hs hoddad MACAEE
b \(L‘@Qérpﬂh &, ?1;[%@ cdd @HK)%QB 9%5? ﬁggé ﬁ?ﬁg&ggﬁﬁgﬂ? gg}ybl (T~CCGGA; base

ndsn budﬁptbrcalghslBéZ)rmsmmmdsn@sz akhet PRAG4Labi2a0onktidt (BEQA NO: 10) is
nc re the a ion start codon
SERUENEE, o PG P 2 i GE RIS ReThd fsest Genissa 5373 and

Eéﬁﬂ (1 ke Fmas o viehive PRGAFSE th\éfédﬂwpkm TG4 @&%@%o 11) is

construct, the internal Bsu36l cloning si
the 74 amigmerdacESEEhER Mos13. 1mesetammugmtertaﬁamamce$ﬁxaz DNA insert

f t) [eh
(S#%.H;%)ll'é%ﬂ??gu ?%2,\:?)2 and (JFZFA;‘ Clgb%@gnaﬁ’]ve PRG4, the
77 3dhinct heidu gl tﬁe?,sa:)ambmr mmrucmm PRGABFUBT% ordRGHk Eéﬂi@cﬁ KEPAPTT
construc i 10 i.S ransl ated into the
SCRRGEFSY U8t &P ﬁ?’&“@ ’\%E erKtEf TTHisguenssert bet ween

S373 and _E451 (i.e., E848 of native PR&4) of the
ent i Wé“bR&thl'_IUﬁlezP%Gﬁtlé‘brﬁ ¢BED repsiest, ihe) infesnalt w397 cloning site

@ RRe2 £ 0 50 L 170 SR 2P B BBy 10 b e

barwediBEAHIN @ GgRcEPkkse 4d 4 1a81thdu n%ﬁ'lﬂﬁj)) a8l BIAET e JBEA,; base nos.
the 77 anm no acids of the reco nant Iubr| cinm

LPRAIQuEB: 400 rertdetionpies e c Thx ERARTID 3 equemse {SERUID NO: 14) is
| 4
e AR P R R G ANUB. TR R ISHT IO NG: PHILED i3 Heéth 5373 and
E4Ru@E61 5848 mifrmgtlse PRG4L6f TiNAGHre PRGA, LIQBBTM% (SEQED NO: 15) is
n 1411 t. of, S ID NO 14) is fqu
B IPs adicebill S 9 QUErRO 25 T rscart Peasfethih ey e dashag DNA inser
(SBU IBNEN 6. Th G ABRANARTH P47 (474 amino acids) of native PRG4, the
108 amino acids of the recombinant lubricin PRG4-LUB:3 form nine perfect KEPAPTT

sequences and approximately five imperfect KEPAPTT sequences.

[045] Within the PRG4-Lub:4 ¢cDNA construct, the internal Bsu36] cloning site
(CCTNAGG, 1.e., CCYTAAGE; base nos. 1504 through 1510 of SEQ ID NO: 18) is found
between BssHII (G~ CGCGC; base nos. 1118 through 1123) and BspEI (T~ CCGGA; base nos.
1533 through 1538) restriction sites. The PRG4-Lub:4 construct (SEQ ID NO: 18) is
translated into the PRG4-LUB:4 protein (SEQ ID NO: 19). The insert between S373 and




1440 through 1445) restriction sites. The PRG-Lub: 3
construct (SEQID NO 14) is translated into the
PRG4-LUB: 3 protein (SEQ ID NO 15). The insert between
S373 and E482 (i.e., E848 of native PRX) of the
entire PRA-LUB: 3 protein (SEQ ID NO 15) is the 108
am no acids of SEQID NGO 17., These are transl ated
fromthe Lub:3 DNA insert (%‘EQ ID NO 16). In place
Esd8 (287884 oulyve R8T\ ide BEA i ds). of native PRGA ,
alhe, 108 am no acids )o?‘dfttﬂ 6 re?ggc’b‘% g%ZPP{P&?IPc(SﬁQmNOZ 19) is
PREIAAIYE: W1dsSHTHEQ H2 Ni@r 2l (ThekERARFRsIa S8 GHERGEST. 4 NA insert

N e five.i fect KEPAPTT sequences. ?ﬁl
(SRR Of%j% }Eééici%fb}*g? ‘E%KW%’O%M&H amgnfpa¢igs)erfimative PRG4, the
13Bsutifi actd soofl thgresbinBinai N BABEPR da- LR . £k base
nos. 1504 throu%]l 1510 of SEQRIGS . ‘%&f@%m cct KEPAPTT
SCHETHESR BRR PR IMaplpe3impefacte FRAP T ddfiehdusough 1123)

and BségEl TACCGEA; base nos. 1533 through 1538)
r est#4%t M5iis jthe BRGRHeutPRGDNAIborsuaon she 1eémbiSER 36Pcloning site

) s LS~k .ated intqQ the PRGA-LUB: 4 protein
bcé\QNA%%DL%H .CC lgg ECJT 25e Hgserlt"g%) Regh 1 &7of SO 1 NERD3 is found
cifweer BysHRB 48 aafcarabi ! LWL S PRE LUB: 4
R S A B A T e s
theeyetn 163 Hyssiction sttemriieaPRG4ubrS thestudb (SEOND NO: 22) is
' - 20). . 1n 74 through P847
ey GERS0R Sl S 0 o L
iteh cdfimaiina PR G4Y b it Ehti 18- 5f ; o2y
th f ect KEPAP)I;&}3 set?gences ;nﬁ%gg#%&ﬁr?aﬁg%ﬁﬁé% NO:23) is
eﬁ%eaﬁlg% ACiiEph BEQ I&I‘%a{% RéedhegeGus frangated fronhehe Lub:5 DNA insert
S Nobah o i rnal Bsu36l _cl onin
e QA e 0S4 M DL e 200 PP, e
170, gomogridspOtheyen@nbia)t lilsridin PRG4- 1068 \@e@mg%ééhaerfect KEPAPTT
, s. 1118 thro 1123) and Bs
seq%%% g@é%ﬁgegv. Sevf%%P‘ifE‘?CE)g%EAi’é%l%ewwﬁu Igt i on
Sit The PRA-Lub: 5 construct (SEQ ID NO 22) is
tr ahel ht grépqrﬁgéy’hﬁg PERESE. ¢ .555'“%8( gleéyﬁth(i‘@E@Dﬂ\D{ N@sette-2. can be
iter2@)i. inddfnidelys € Ha - i le Birae 5848
sk nImeserR e S B bty By B o

nati ve PRG) of the entire
SeqNgnces 3yust sas (raeomippaninilubricisi @RGHLISEQ |tBdNoh PRGA-LUB:S are

- lated.fromthe Lub:5 DNA insert (SEQ
;ﬁ%@é@ g{f?fs ‘f’%ﬂ %‘l‘%&g‘d‘&F WA 9UIBSHE SRYFRIeBaPcembinaniiubnons PRG4-
o dbjougli PRGUAIETIBRRG are t districfll am aei t he
3 {L&@é&g’%nam' | ubricin PRGA- L%%&%h f gF?nﬁFi ftgtzor‘{%pegr feffpmary of
55 IEHAFEHEESS-and appr oxi mat el y seven i nperf ect
KEPAPTT sequences. [047] Inportantly, the process of
i nserting tWé8kyhablet s BspE3 Bhdeet Sequishited e
i Terated Togfnrtety—Each—+teratdonresults in the

LEBdi t i|EQf 1 Iheqeenxes (estriduRARE un68%MEA 58 HN A | cﬁéf

N IDeNO: || uimwhotro sseRéreds WR: RighBERidn DR HRe )
dl T
Lub:l 8 GCGCGCCCACAACTCCAAAAGAGCCCGCACCTACCACGACAAAGTCAGCTCCT
ACTACGCCCAAAGAGCCAGCGCCGACGACTACTAAAGAACCGGCACCCACCAC
GCCTAAGGAGCCAGCTCCTACTACAACGAAACCGGCACCAACCACTCCGGA
LUB:1 |9 APTTPKEPAPTTTKSAPTTPKEPAPTTTKE PAPTT PKE PAPTTTKEAPTT b

L




constructed in this way through the use of insert
sequences, reconbinant lubricins PRGA- LUB: 6 through
PRG4-LL' B: N are constructed. Table 2 provides a
summary of BssH. U BspEl insert sequences. [048] Table
2. BssH Hl BspEl Insert Sequences LUB SEQ Sequences
(restriction sites underlinedsin DNA inserts; |NSERT
D NO_KEPAPTT sequences are %lghllghted in protein
ertg b: 1
Skt éenm@e@c@m@@ummmmmmm;
ACGO AGEEARL TCEAIGRCIPOTISALGHY

AA (ilA(LILLIAU/—\LAACG’%AAW‘ CESCACCAR ’“’“A\CTI ( ‘laA
Wi 1192 GCGCCCACAAC'T'CCAAAAGA\;CCCGVACC ACCACGACAAAGTCAGCT

APTTPKEPAPTTT? >C‘:§Z§§i§§ ﬁé?kﬁ“‘r@ BB B EP AP TPTRRAEET R CORCoAC

. LUB SEQ S¢qugnces, rY 8 R CARGRICERGREACRATCACER
%)NA i ns»ertg E&i@%@ : “géé gég&@‘\gﬁsé%ﬁéhc P AT EECTAAGGARCCT

h--eaht-ed—i-n p¥ ot QI n inserts)—tu
mqmwcf@ewﬁﬁﬁg%ﬁ@ﬁ%ﬁﬁ%%@@gm

T h’IIT\/
CEACT CUREARKNACEEECcAC
‘DEtE§ iAquCuACAAAGuAGCCmGLAC”CACAACCACGA

FIPKERIST TAMAGAACCA
3’ CCCACKAC”ACCAAGAGCGCACC”AC
'NE 4 0 G CGU Mmoo m e ~ r‘f""lACf'\AP
. CAACTECARAAGA
— FEeAsents CACKFACTCARERCE
IACHA G oAG
GCCT GAACCAMPWW RACE %pprpT
AGAGCGCACCCACAAEACCAAAGGAGCCGEGECCCCTACGAOT CCTAAAGAACCA
CCCTACTA COACA AR ACCETELACEECACAACCACGAAGACEOCACCCA,
Rgbyl 1 20 — GCUCG”C”ACAPCTCCAAAPGACuC”GCACVTAC”Av GACAAAGTCAGCTCCT

: AACT ACCAC
AACACCAAACEA. | LR AGCCTC ACTAC“ACAAACUAGCCTG ACCCACRACCACGR
A CCACTCCGGA

_ 2 &4 B GOCEGCCCOTACT AACCR
APTTPKEPAPTTT KS@&EER@&%W%@Q imﬁ%m&ﬁiéﬁ CGCACCCAC
SAPT' TPKEPA DEZEHIERMAIRAEIIGRARTITREKEA b nn AGAACCAGCCCOTACTACGR
TP- XEPAPTTPKEPRBMRTEACTKR cEatrcAcR-cACS AAGAGCGCACCCACAACACCARAAGGAG

GCGCGCLCACAAC I CCAASAGRCCEUTIRTARSGRACCACBACARACT GACET (45Eea 'QQECA

LUB:4 21 APT”PKEPAPTTTKSADTLPKEPAPTT“KEPAPTTDKEPAPTTTKEPAPTTTK
SAPTTDKEPAPTWPKEPAPTT“KEPAPTTTKSAPTTPKEPAPTTPKEPAPTTT
KEPAPTTTKSAPTT PKEPAPTTOKE PKPADTTD

Lub:5 24 GCGCGCCCACAACTCCARAAGAGCCCGCACCTACCACGACAAAGTCAGCTCCT
ACTACGCCC GAGCCAGCGCCGACGACTACTAAAGAACCGGCACTCACCAC
GCCTAAAGAACCAGCCCCTACTACGACAAAGGAGCCTGCACCCACAACCACGA
AGAGCGCACCCACAACACCAAAGGAGCCGGCCCCTACGACTCCTAAAGAACCA
GCCCCTACTACGACAARGGAGCCTGCACCCACAACCACGAAGAGS CACCCAC
ARCACCARAGGAGCCGGCCCCTACGACTCCTARAGAACCAGCCCCTACTACGA
CAAAGGAGCCTGCACCCACAACCACGAAGAGCGCACCCACAACACCARAGGAG
CCGGCCCCTACGACTCCTAAAGAACCAGCCCCTACTACGACARAGGAGCCTGE
ACCCACAACCACGAAGAGCGCACCCACARCACCARAGERGCCEGCCCCTACGE

¥y LR A = A

CTCCTARGGAACCCARACCGGCACCAACCACTCCGGA

LURB:S 25 APTTDKEPAPWTTKSADTTDKEPAPTTTKEPAPTTPKEPAPTTTKEPAPTTTK
SADTTPKEPAPTTDKEPAPTTTKEPAPTTWKSAPTTDKEPAPWTDKEPAPTTT
KEPAPTTTKSAPTTPKEPAPWTPKEPAPTTTKEPAPWTTKSAPTTPKEPAPTT
PKEPKPAPTTP

[049] Although we have exemplified the base DNA construct with full-length

PRG4 containing all 12 exons (minus a central portion of exon 6), splice variants of PRG4




ACTACGCCCAAAGAGCCAGCGCCGACGACTACTAAAGAACCGGECACCCACCAC
GCCTAAAGAACCAGCCCCTACTACGACA. AAGGAGCCTGCAOOOACAACCACGA

AGAGCGCACCCACAACACCAAAGGAGCCGGCCCCTACGACT CCTAAAGAACCA
GCC- CCTACTACGACAAAGGAGCCT GCACCCACAACCACGAAGAGCGCACCCAC
AACACCAAAGGAGCCGGECCCCTACGACT CCTAAAGAACCAGCCCCTACTA. CEGA
CAAAGGAGCCT GCACCCACAACCACGAAGAGCGCACCCACAACACCAAAGGAG

mafCeECOET Ay C}IM&%%A% vanous %%%SACInd length desired.

UB: 4 21
Adﬁﬁrpmlm;bﬁﬁerremKmrmanTﬁg%PﬂﬁK%%T@&ﬁI Ktrategy,

prd& e BRI pteR AbAerT Rt Pl PP RISA PR BPFT TRERARTET encoding
PP g ACACTCEA AACAEEE AT A %@%c?ﬂ%m&ﬁ&w@@r exon 6

SequeHek i) ICEE B
thr&%-r %%W’&%mmm the base

DNECOBETACT A GEATAANSGARGETSARCMASICANREARS AAAEPIEAREHS 142 o
US;O%’@A’ ERnsrsepicbriaeronelt REtoranTan CAROBAGESESEACT ACG

m&a?@w@mmmNmememm

R B A G ARG L ACE L AETNEBACRMABSREBr 59 5 and
N

e e A S N S PR s i e

e TP AT PREPAPAIKEARTRE: oo dETKERAP TEddfnbinant

T R E T ERART LTKSADT TEKERAPTTEKERAPTIT
AP T ROAP T REAALT LR AP R A T TR GHPPPREPAPIPINO: S a

basprEPKPAP TR h(3483). %mmtte\mdi@ameemsmlsﬂ Bas€61 § B dified Kozak
m@ 15 onst ruct th full-length PRGA containing
. ﬁ? &ém&?glﬂg ERTAGS (GEA&T rhase g 11083 STSERX AR BYD: 5) before the
meBnitesiAT dSuh 206, BREholS 105BUALER 8% gﬁﬁ%ﬂ NO: 5). Other
dependi ng on the various activi

embpdinerty of Aakdiinvention |igcludt foftlﬁﬂfrefﬁstrimﬁfdn@t tSHBMEHEE TR other

§.5R) oyed in an anal ogous strategy, providing
eXpE%%OQ Relr | ocation is conveniently | ocated within

gl frefit & PR B SEoBARBon gt GBI 5o i makeaxorm of the
synfhetic cDNA cassette-1 (SEQ ID NO: 1) in expression vector pTmed2, which is
flanked by the restriction sites for BssHII (G~CGcGe) and BspEI (T~CCGGA), and the
synthetic cDNA cassette-1, which includes an internal Bsu36] restriction site (CC~TNAGG,
i.e., CC*TAAGG; base nos. 107 to 113 of SEQ ID NO: 1). For the iterative generation of
recombinant lubricin constructs containing KEPAPTT-like sequences in this preferred
embodiment, synthetic cDNA cassette-2 (SEQ ID NO: 3) is inserted between the Bsu367
and BspEl sites of the recombinant construct. Synthetic ¢cDNA cassette-2 (SEQ ID NO: 3)

1

is flanked by a modified remnant Bsu367 site (TAAAG) and a remnant BspEJ (ACTCCGG)

site. It also includes an internal Bsu367 site (CC"TNAGG, i.e., CCATAAGG; base nos. 92

through 98 of SEQ ID NO: 3). Upon cloning synthetic cDNA cassetie-2 into the Bsu36]
and BspE] sites of a recombinant lubricin construct, the Bsu367 cloning site of the original

construct is destroyed leaving one unique Bsu367 cloning site in the new construct.



sequence, but includes one or nore of exon 1 through

exon 5 sequences or of exon 7 through exon 12

sequences of the native PRG4 gene. In other

enbodi nents, the base DNA construct is identical to a

reconbi nant MSF sequences described in US6433142 or

US20020137894 except that parz or all of the sequences

of exon 6 are absent. [050] + e invention provides

c DNAOSZINgh bt sreRAe@ b3 d 1B &R .Qﬁﬁﬁ l.ubricins that

are cloned into Sall GWTCGAC;Fggse n%é&“ﬁﬁ§$e??ﬁcﬁﬁﬂ?PE@ﬁEﬂE
A T T o DAt s
T the ggcar%@?%%%%ﬁ?&’&@% Vet iBfesprafelder mere). In addition, the
anfine faeidr eduens OKEFRE T8 sh prrTR S AP} Haitha skHPm No- 97 2

CDNA construct 1In pIﬁéﬁZ‘Epression'vetﬁgEEFﬁsﬁgkg?éﬁg‘2/’31
 Amipo agsds) s quepdest iy thep B mosrt thaGBecbhes @art39Baich FIE4-Lub:N+1

leaSi [ .the fi .b f dified
s e L PR B LB o SRR pedeoe, SudeBBopE! o o

PRE#-LUG:BRcDN ASE@strizt NGor PR GAT QTN i i O r
codon %@'}I’? base nos. *1038 thr oughﬁ}?%m?feggdg%%k%g& greater

thagy ot cappldp 3, UierBRPasH seBieneh ERARIGREE AR IRA RaderTOt (BEQ ID NO:
r @St | i i j d .ot her expression :
25 22 e BT ST 30, 20% BBl Sithet BT no: 27 in

vectors. | In a pr

prafemrest embodimenioc dagharmloas this em@fo 4 sequdftd %ii&l%?ﬁ‘%?“ (SEQ ID

N(?:Maf,%s‘ﬁbt e-.1 IS’SEFS 1D NO 1) in expression vector plnedz, _
en” i P e?ﬁ%%gl%t% follaws thist lpgrinsert wpediart SRKG EDINO: 27 in

pre@Edd kb g RS BE'theTnC u—}% N %gﬁ-txﬁ 0% eﬁﬁg%%gﬁﬂtgge%%ter than or

cassette-1, which i es an i nterna
eqpadéd 2i ction site ecNAGG, i.e., CC'TAAGG base nos.

107 to 113 of SEQ ID NO 1). For the iterative

gendd | BﬁCﬁfSG th@gm stalehst] twbrKEPAPQQRgécgdéﬁkfs, SEQd}D NO: 26

0 IR -like sequences in this preferre ’

SE@ITE%}‘QEE?’, a%%jﬁgbep{) (ﬁ@DPS%Ig s seel designgisEQerad MObe3) "repetitive
KEPAHTTSBES eubieve®s N-hemBaldgk BE 51 ke Rl Lh

L econbi naﬁg.t?il con‘g??uct. Synt het F(@g%&l% castsoe‘it‘ggr-eﬁﬁtl%ﬁb%at SEQ
ID N§'NG fogps tya KEPaARdbeayensen R G4 URNadteildyu361

site (TAAAG and a remmant BspEl (ACTCCGG site. It

al s &P34hc Conesguentlyl, riboe revaintBsand ibrivit @r&SENABG4-1LUB:N (where N

N ; se_nos. .9 98 of SEQ ID NO 3).
2R /B I MR 8 s U Searpistmoomatises S CaB DX 26 in 2
prefirttdBsmbbdifiches BirtRrheROTSE Reddmyitthk 1ibifi tdidy CIIRGS4-LUB:-N

t he Bsu361 cloning site of the origina construct I
(Wheze fY e3rels 3netNaenpObA or mmrglsheERRGELIEB DN progeinial® domprises SEQ
D NS A - 5 is.preferre : :
A 9P S e bbb N0t s 1) tme
witlitSART PRKEPBE BTN WeRAi ik RKERARI T erhSEQRnkRs! 47498
D r&g aﬁi s) Lenains a par ?’Pof each PR@PEEB% Il)\lﬁéd' % SEQ
Sﬁ)t i 48 (S«%ﬂiﬂm@iﬂacweﬂm Ggrerthelf sharepy KEBAPILT dequence).
addi tion, the
[055] 1n other preferred embodiments WherelN 1s an integer greater than or equal

to 3 (e.g., where N equals an integer from 3 through 200, or in more preferred
embodiments where N equals an integer from 5 through 50, or in even more preferred
embodiments where N equals an integer from 10 through 30), recombinant lubricin protein
comprises the 22 amino acids of SEQ ID NO: 28 Joining the N-terminal-oriented 45 amino

acids of SEQ ID NO: 26 to (N minus 2) repeat(s) of the 31 amino acids of SEQ ID NO:



am no aci d sequence "KEPAPTTTKEPAPTTTKSAPTTPKEPAPTTP"
(SEQ ID NO 27; 31 amno acids) is encoded by the DNA
i nsert that becones part of each PRGA-Lub: N-rl  cDNA
construct through the addition of synthetic cDNA
cassette-2 Bsu36l I BspEl to a PRG4-Lub: N cDNA
construct. For PRGA-LUB:N protgin where Nis an

i nteger greater than or equal to 3, the am no acid

b quimme the" IDPARTT BKSART BRKERARIT-F HRiNPi0 1128 act 32 arm: .
Lo gggdnq%g oips SEQ FJE?EI\IO 2? %%@Fﬁc m nustozsheqa‘ﬁJ%Eimmo""‘m1d
rgpezﬂf EF NO. 27 in preferred enbodi nents.

Fut hﬁuregar&, the am no acid sequence "KEPKPAPTTP" (SEQ

ID NErol2dabieyS.anpanense Faequeneins di Rrefeyr eHPRGUSL UB Proteins

'ast Tnseft repeat of SEQID—?\TG—Z-%—H—Qr—eie-und
? odi ment s SHQ#Re PRGEQUE N |pr 8E€ D Wher SROirp an
%Eﬁgrea&i@n 26han oNO:ezpial| t N@; 21 058] Becayse| KEPAPTT
t HEWHiBr ) Atenlddmsrt {wo KEPAPTT sequences) yREQd RND repeats

desiUhat ed herkin to be @ "repetitiye KEPAPTJ- | i ke 4
sequence(the—N—tef-r-rus—of SEQ 1D 28 links to a K
resiiduz sp that SEQ ID NO 2§ forns two KEPAPTT 6
Seguetces —H+—PRGA-LUB:- N prot ej nq) [054] Consequent |y,

f eLUegonpi nant | ubriciniprotein PRGA-LUB: N (y\,here N 9
egta-s—anm—+nteger—of—1 or nord), the PRGA-LUB. N

pr-oUBi:4 conprises SEQ IDING 26 insa preferer 2

erbodiment—FEurtherfore  far rleconbi nanti | ubricin

pr-DUs:H PRGA-LUB: N | (whege N gqual s an int egeg of 2 or _.
_ncg.r_e)___t_E, 1@ PRG4-LUBI N proteinlal so conprlises SEQ |D 13
NQUBANI n a preferred enmpodi mgnt. _EQ IDNO 27 is .
Lrepeated (N minus 1) tines wijthi ach PRZ4-1UB: N 3xN

t gipgmi > f mbodi ts. |.n PRGA-LUB 7Z,
S WENEROE SN PR B Bl gy it Ninggpedis of the

KRRABTE skERART L peedierenic ehbodiffhis \ﬂ/lfbr@Nt"' Sﬁua{?{1 gfestd@fdr of repetitive
reater an or

' ts where IS an integer
REPROTTTR 3eqeREsS. "R@rd et quitice: BRCRrkldBes (avomBx N =3 x 5 =
1Shoopitg s BRAKERAPTT M ere N ..
equogl s_an integer fsfg%[ne?l g@?ﬁérgﬁeélﬁgggl%ggi?ﬁngﬁ %é’ﬁ\?%e?sgrecombmam
lbfgs%@? PR&&-LQBB*&% sibese sn?);ummtr i ldbtgﬁgmmrsma rFtoir ¢ R@inant Ai¥kicin of the
ec i_na ubricin protein

Db Byt AR i st P i - Sl &5 i Mg 12, 15, 20,
25h30,M0; 80,1001 50000@ 6t 8drd5 ami no acids of SEQ ID NO

26 to (N mnus 2) repeat(s) of the 31 am no acids of

30 ISl s, Mo ASAAUEN, A6 1, 00
I&%gapn%PR%@,@:j\@e derailed0Bdin Teth 4 8.9, 3eqaeinteperfect KEPAPTT
sERRALED FJsﬁg‘ctiklglyPrﬁgv%\Ee%d it ?SR%_SJBEBton{d%tigci:rre]gsmg numbers of KEPAPTT
sequences by continuing the iterative Lub:N insert procedure described herein. We have
provided detailed description for PRG4-LUB:N recombinant lubricins with relatively low

numbers of KEPAPTT or KEPAPTT-like sequences as compared with native

PRG4/lubricin protein because smaller proteins are easier to synthesize and manipulate.

[059] It may also be desirable to increase the number of KEPAPTT-like
sequences over that seen in native PRG4 protein. This can be accomplished either by
continuing the iterative Lub:N insert procedure described herein so that there are more

than 78 KEPAPTT-like sequences in the recombinant Iubricin PRG4-LUB:N protein, or



SEQ ID SEQ ID SEQ I D SEQ | D PRGA-LUB NO. 26 NO 28 NO

27 NO 29 | PAPTT Protein Nend insert > -- i > --

insert C-e]d repeats -LUB:1 T1004 -LUB21011

6 -LUB:311119 -LUB411212 -LUB511 3_1

15 -LUBN1 1 N213x N [057] PRA-LUB: N proteins

in general have (3 times N) repeats of the KEPAPTT

sequence in preferred enbodi nrents where N equal s the
bryuregemings \mthpai inltdcy G'R(}QEHARRTTbﬂhEP Qnaﬁeﬁlugﬁﬁeﬁdele?d OrAN exon 6-
Reconbi, nant qﬁ,lm n PRG4- LUB: 5 (havi ng

di feed FiSEE! Qjf Rk cRNpaAF s gBY) K@WTT}MT ﬁbqaéllic&d added will be in

t l.ar nmhi nant ubric
PR LB N st ol i 8050 PRSP TR areet Aocpttes nsed for the
eERE A plalatecr sombinanbiubtibie protebsefiémiaAVBRLi BG4 cDNA. as well as

t than 5, such as 7,
ulﬂs%}qﬁ%ggsdfggetﬂv allls%g%nN )g)g 6 ggle erégoar gx{)exoxgg@lm@;me@ rversion of PRG4

chdvle.ard &8 hgse@aflﬂmpﬂlle% REQt ei ns PRGA- LUB: 1,
PR§ LCEUB ZhlpPRGél LUB: 3, FYIS& LUB: 4, and PR&- LUB 5

ar eENaMPLE®D: *E%?RESM(&N m&qﬁlﬁﬁt@yﬁ RGkPERoTEN

KEPAPTT sequences, respecti
possijdog PR T%D?@Q | fgﬁi’@ (}B(E Aq%-nr{aﬁgjég gynthetic cDNA

sequences by conti nui ng t
cpEd @?@e@é@wﬁsb@mrdseﬂrcbmm stVﬂvf’tﬁanefec&HoyﬂeQ@gud@tq{d) eSUKX ce

S for PRGA- LUB. N reconbj nant lubricins with
HIESEIAR B Qoo U, SEiband fPRBTRN KBS 500 mM L-
a@mn&h@sclﬂm@@mns&}sw th native PRG4/ lubricin

protein because snmaller proteins are easier to

synt I[mP ZghaFRGARNLPY | @hea &(ﬁggg'lmt'%v %%Lﬁgﬁl R'iestably transfected

desirable to increase the n
G DAACE selbline andithie conditioned medin wes PRt ozg ew@ liteFRoBime of this

cont 1 nul ng th
o R AR R oo e Bite B e 875(40sD) using an
AMEIONREYVB06N™Y fitantton ﬁﬁlﬁﬁttgcﬁwﬁﬁ%ﬁﬁé}'ra hd kBa %@&%ﬂ“&gﬁ %ﬁ]ar weight

h nt Iubr|C|n PR#4- rotein
i eWw NMiWa cer @ﬂz@;akaawﬂffa ML FRERRAN® OMEGATM

B30 P LR L S, v v

agpgrafed from the disc membrane. The disc membrane was then removed from the

AMICON® M2000™ filtration unit. The "mucinous" retentate, which had accumulated at
the surface of the disc membrane, was harvested using a cell scraper and transferred to
microcentrifuge tubes. The samples in the microcentrifuge tubes were centrifuged at
approximately 12,000 x g for 10 minutes, and tﬁe aqueous supernatant was removed. The
remaining "lubricin-enriched" pellets were dissolved in phosphate buffered saline (PBS)
containing 500 mM L-arginine hydrochloride. The L-arginine hydrochloride
concentration may range from 100 mM to 2.0 M.

[062] Using the above procedure, PRG4-LUB:2 through PRG4-LUB:5
glycoproteins (and PRG4-LUB:N proteins where N = a nonnegative integer of 6 or more,
as well as other glycoproteins containing KEPAPTT-like sequences) are harvested directly
from disc membranes, i.e., without purification of the concentrate remaining above disc
membranes. That is, these recombinant lubricin glycoproteins are isolated directly from

disc membranes of 10 kDa NMWL, 30 kDa NMWL, or 100 kDa NMWL PALL



excess of the nunmber found in native PR&4 protein.
I nsert procedures used for the generation of |arger
reconbi nant lubricin proteins froman intact PRG
cDNA, as well as insert procedures that use an exon
6- del eted or an exon 6-di m ni shed versi on of PR
cDNA, ‘are enconpassed wthin,the invention. EXAVPLE 2:
EXPRESSI ON AND PURI FI CATI ON OF' LLB' PROTEIN [060]
FIPREONG IOMECAY mensdd ubts, ( ; pEQNtal ni ng.
b synt.geti c cDNA ‘cassette-1 @g%aa}!éér%éle (\:A?g"sthgé;epélg%oé’é%‘%inﬁ may also
®a fy fomndheceensentpie adaprinies ChHRVBUKNSC elembkinds through

hidEded 3 nditioned.nmedia, and sol ubilized in
chRifdd Gthit %?4%@8%“ FOPHOF e 1< BAYSH Gl peminant lubricin
prdteink owsl gl pGhiotdihe fRGhidoulbel pafiild C r
ecgxpressed in a staply transfected G%H&%a??ynemd other
ecﬁﬁ@“ﬁ%ﬂ%ﬁ&i %ecﬁﬁfe@&nfea Pxerpls, described wolUS4 32 Ifort MASF proteins;
SCé/Q!id»“D%u@é‘chEﬂil§90;%ﬁ@@k%&%;; edia was filter

co

concentrated under ressed nitrogen gas (40 psi)

wther ther SONELE SAMRINDHETcRe By | 7

N 0 .a_100 kDa N PALL .. . .
L ThY o et B 18 R i Gygartiricc joints was further
investigrent b @ inmoneigecheid] @kohnquedO Thd Qb TBs prIeD of lubricin
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on \r@?x@dr%ﬁﬁg‘? FALAGR e e Ndg RIgUTR; PATieaTAium PevinEO p)d meninges, was
ex%g@@ﬂ%&hé% g{eifgﬁbmghetﬂ'ﬁ&_ "muci nous" retentate,
t

whi ch had accumul at ed at e surface of the disc

eyt e ONR3thaLY Eatifde e 7 gvﬁlﬁijlgglfsecéﬁégé%ﬁg S%@rrpﬁd consent

transférred to mcrocéentrif

fronmatim_tsrluukrgaimg kige replbesnat rsAr e tOthérigelestddxamined were normal
huﬁggrsox(l)vr{at elg%/ 12, 0Q0 x g for 10 mnutes, and the
AL SSHR B ATh JPHRE BRpsTrB AR REgnaty HAHE evy@priupy cartilage, pleura,

peridatditiinG pBrifAELGNRENinP&! bekis 1 he$e i .
phosphaltpe Ut for e SaTT ne (Pe%%é)i&’%gﬁtshﬁlﬁélsﬁa’ g papingypormal and

osteQagthgitigitAenisnyier eEtHkgs; sxiwyitdheligaremy midnendoyslr Diskhlesrwee fixed in

49%C [ I e f.rom 100 nM 2.0 [ 062] L
AR g8, TRLRIAT A it 38: 5l ing, J touss noubation in

meRRGYthdiBahd vgihysupplesitfialsohéiin quflg.%:iﬁﬁdﬁh%ﬁioﬁﬁenﬁcrﬂ studies

th\Agere N = ’ngnn(efgatlve I nt eg&r of or nore, as we
CaldSSyth é‘fef‘a%w pP dt%einssalerapaldeiids gfork RHAROTs japd -8 micron paraffin
CHBAYRREELSDLaREE toeisgl |

S renbr anes, 1.6 . agv&%tg 83?1 S%J%ﬁ?%%ﬁﬂ%%%&%gmhamw tomography

(O€Bhdesseingt eomporaidnamigcabatvé th 40 mivesbimassls HMdtvell Soy acetone

ﬁx%bo%se reconbi nant lubricin glycoproteins are isolate

iTéctly from disc nmenbranes of 10 kDa NMAL, 30 kDa

L\I %&;& Ir %ﬁ%toy%gﬁga %&@;ﬁ%&%@gﬁg utilized a purified
polgEIERAPFBbR! 8- WEYan?uBAcin antibody (Ab 06A10) generated by immunization
with a truncated form of recombinant lubricin and purification on a protein A column.
CD16 antibody (NEOMARKERS®, Fremont CA) was used to identify macrophages (Fcy
receptor III). CD106/VCAM-1 antibody (NEOMARKERS®) was used to label fibroblasts
within cryostat sections. For control sections, an equivalent concentration of RIgG
(VECTOR LABS ™, CA), MIgG; (DAKO®), and MigG, (DAKO®) was used
consecutively. The Dextran Technology System (ENVISION+TM; DAKO®) was used to

visualize antibody binding and the sections were counterstained with Mayer’s alum-



be purified fromthe concentrate renmaining above disc
menbr anes t hrough chromat ographi c techni ques or

el ectrophoretic techni ques or both. Reconbi nant

| ubricin proteins and gl ycoproteins may al so be
purified using chromatography and other techniques
known in the art (as, for exa described in
US6433142 for MSF proteins; gEe al so: Deut scher,
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1 For | H‘.mmohl .stochem cal studies e ti1ssues
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m cr@ araff| n sections were obtai ned. A subset of
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purification on a protein A'c

PeiREAMIL, RERSewp, alfy emhnhitecCAbbrm@se €8icho tﬁdﬂﬁwéﬁtﬂof ﬁfmgun reactivity
wAREEERLAGER ;%Fc receptor 111). CDLOS VCAME] et lpanp
%ﬁ& § ng&g ’Il‘o | abel fibroblasts within
sections, an equival ent

cry t ,sections. r contr ol
congé @ | SHREYRP @ W@?@OEWB@TWMC SAoyiuvh,- 8hdon, meniscus
an{ RAKM de) WercadtdtddVihy Q@%ﬁs’c{axgﬁ'ﬁ; ﬁ%} f “’gaycgysﬁ'gﬁqglycoprotem is clearly

consecut i vel y. The Dextr
PrSERMPISHEIET W ithi Kz bintsasDoside-immunyfiGarasdeae s@ﬁﬁﬁ§39fib{uman OA

‘r}]grh e counterstained with
ylIK\)éayer S ai um gtﬁ(i {5 the Sbinal Hrrobiast synoviocytes were responsible for the

synthesis of lubricin.

[069] The localization of lubricin protein outside joint tissue has not been
previously described. A surface layer of lubricin was clearly demonstrated on lung pleura,
pericardium, and peritoneum. Lubricin is reputed to have a lubricating ﬁmdtion within the
synovial joint, but may have multiple roles including, but not limited to, lubrication and
anti-adhesive functions in other tissues. Supplementation of these other tissues with

lubricin is a biotherapy encompassed within this Invention.



hemat oxyl i n. | nmunof | uorescence was perforned using
the above primary anti bodi es and probed with
secondary anti bodi es (Al exa Dyes - MOLECULAR PROBESTM
Oregon) goat anti-rabbit Al exa dye at 546 nm and goat
anti-nmouse Al exa dye at 488 nm Fl uorescent binding
of the anti body was detected with a N KON(r)
fluorescent mnicroscope. [066] %tubricin was detected
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tﬁlerm%%tg)é/aeeg's of the synovium but there was no

co-| i&ghl atian with lubricin. [067] Staining of NHP
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ARSI JORRIOLE B P oSSl B pmie . Toe v
"pheaharienteabif docepaabl@AmessNONSIBx HERBRRSET RhEEds ﬁ%‘i i\#t%?ere with the

1jecniii mal ijhtgr 8b| ast synovi oc%t es were responsible
effqrivensss el fbe wlegical gy of t ¢ 880k gredients) Thathaatadstics of the
caArH& Wl dpRAPLE L RidtSH AR '|'8': -Lissue has not been .
_previously descri bg&s&.’A sur g%:ueonl' 33‘8@8?‘1&}06}5‘?%?%“1%%“% of the
I e gl ma il sroerttaiatog thkires | Iym@heliney, ar othBERBABEGETR f2RRM such as

-@&Ftéﬂﬁ&gf Wﬁrtﬁl n..i ﬁ‘elgut ed_to have a lubricating

URCt Ton W t hivh Hijes Hs?n 7o a4 Bift IL-Bull-fall-Ralle9, IL-10, IL-11,

ILAL, P 3 ILOJ4S ST L 16 g NaNTUtG Qi NidH. Q ieti

| ubrication and anti - édhesi’v%@ﬁﬁhé\{[iggbgggi %hrglphg]?metm, stem. cell
faptonsnds erytiupprieimnThe ipbarmuicettivel eompbsitiot irBHH Berth¥r tddntain other

iGN bi ot . d within thi

ag!e%@%lﬁlg%l’f;h%é gnhz{n%e I?I?er a%%%t}? of 81%%?081%1% orvgompllgmentlitss activity or use in
treatment. Such additional factors and/or agents may be included in the pharmaceutical

composition to produce a synergistic effect with protein of the invention, or to minimize
side effects. Conversely, protein of the present invention may be included in formulations
of the particular cytokine, lymphokine, other hematopoietic factor, thrombolytic or anti-
thrombotic factor, or anti-inflammatory agent to minimize side effects.

[073] Use of recombinant lubricin protein for intra-articular supplementation in

combination with the previously described polymeric “ hyaluronan (HA) and higher



EXAVPLE 4: RECOMVBI NANT LUBRI CI N AS A MECHANI CAL
LUBRI CANT [070] Reconbi nant lubricin could be used as
a lubricant generally, e.g., with seals and bearings
and the like. For exanple, US )973781 entitled

"Sel f-lubricating seal,” US4491331 entitled "G ooved
mechani cal face seal ," US45604y/4 entitled "Multi lip
-seal ," and US4973068 entitl ed3 "Differential surface

motrgglanesightipians & [Retdusar i N cri.be .
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atBthelissWedd , 1i [ lybricin could be used as a .
A ilqaén A f%&ri al .,Cg Ida e(\%lgC’ e%{an-tg}n&iqr}?elgeécgc’:et%ge), or radioisotopes
(9 gmplémEs). Pt iprefemed Lombiiagions Ebﬁﬁ%ﬁﬂtﬁ'—eﬁﬁ&ﬂ%{ %]lg?)'i'émentation

ion, the applications nee

L5 feguired. |n addit
i ﬁrfg‘%#lcéﬁ%&"%%ﬂsn%fglﬁ? O%Oﬁ%%efél BISPRAEERS Gres, ¢frcultured chondrocytes,
SYBOViot peTRR stk SeIBeREShNBABIRY 5 %%Fﬁvg usiondesied

bi oconpati bl e | ubri cant may

RECQUBINANTed J-R5R) I 5P I 072].. A reconbi nant ]

lubricin of the p%s'}%nt | é)\géh-r%tpl 8%?41%\}'6‘15)%0%%8‘? fetiye n multimers
(exthaticitreditiercel hanedimsts) oo nomprRes aidiiRel owoindr Broteins. As a result,
pﬂ%fi&ﬁﬁ?é’ltcio&alols'¥' accgg%abl e carrier. Such a )

conmposI t1on ey ars8t BeriP%FHion Han aempTsne pwigin of dieninvention in
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%Yr}gﬁ% BYD PGNP0 kY ABBPhasytest will Thepend dpoirgigen thmabhrite T cell
S VS o TNF =L, -2 L p3, 114,
repphel EGRETERine biesmabl e s “apges vy MAC, prots. MEC ang

stuptuggly relatefproteinslificludiNg thosENRRoddd YsSHass Veed ©REs TT MEC genes on
stem_ cel ctor, and erythropoietin.
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cofiipofénts 3G A tassoVWy Béd wShengR boss Act ity of the .
protein or conpl eﬁrritgﬁt_ i %ﬁﬁact T vity g%%useco}mr?lex)és Rlonb 35 with co-
stppdaiprraneleculgs thahenti difesHiksignak T oels. adthhotivalgentibodiByable to bind
| gt armgceutica onposition to _
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Fn(rpOt' in ?f t.he present invention may bemienc ugetggiﬂrglmaceumal
COMPOREPR OF BISdNVEHioBhe particul ar cyt oki ne, | ynphoki ne,

ot her henat opoi etic factor, thronbolytic or anti-

t hr JAPAt i4 Phawranentienl camppositioh| afithatioventiagemdy be in the form of a
s eI gE ' e . [073], Use of reconpi nant .
hplghﬂirn?né% ﬁv%‘lr:}g?p é'?tfﬁfn_f %I; %kilehheg‘?’ifr EIVERH R 1S ERFpPBRSninatddifion to other
phaimacewtidallyaict Gabié bﬁbﬁ,ewﬁh%;ﬁl&iﬁh ; rt]})ic 4886 LA %s lipids which exist in

ol ri c hyaluronan (HA) and higher
egthg form a)s/ micelles, ins(olub? o

€ monolayers, liquid crystals, or lamellar layers in
aqueous solution. Suitable lipids for liposomal formulation include, without limitation,
monoglycerides, diglycerides, sulfatides, lysolecithin, phospholipids, saponin, bile acids,
and the like. Preparation of such liposomal formulations is within the level of skill in the

art, as disclosed, for example, in US4235871, US4501728, US4837028, and US4737323.



23 nol ecul ar weight hylans is particularly preferred.
O her preferred conbinations for use in
intra-articular supplenentation include the use of
reconbi nant lubricin protein with anesthetics (e.g.,
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phar maceuti cal conposition of the invention nay be in

I

t he j By ' j : :

or oY) R BuBASRTELY BebEReR L ol b pyesent invention
ispdvsminestered iocadllyl progein exftthblpeesear iriventon will e <’:’iﬁr.’tl“13(:]I Fiatrﬂf iof a tablet,

agents such gs.lipids.which exist in_, aggregate orm )
BT BeftGescTinouting: WoHe repliered Bder fyos dephappaceuica
cORP&iticH of RYSAintih nﬁ?%ﬁiﬁ’bmﬁﬁg Wb o SHid @RL& duRidS gelatin or

for liposomal formulafion include, wthout [imtation,
amadjoynic€he thbiet, @peils,cadi mewder sohtfaat fromsibout 5 to 95% protein of the

PP TR PHSERRT) G T oR g B 83l veion.
Wienwidirthigtetddein iRl fosth, $Kbhid daftidrRch as water, petroleum, oils of animal
or plant origin such as peanut oil, mineral oil, soybean oil, or sesame oil, or synthetic oils
may be added. The liquid form of the pharmaceutical composition may further contain
physiological saline solution, dextrose or other saccharide solution, or glycols such as
ethylene glycol, propylene glycol or polyethylene glycol. When administered in liquid

form, the pharmaceutical composition contains from about 0.5 to 90% by weight of



art, as disclosed, for exanple, in US4235871,
US4501728, US4837028, and US4737323. 24 [077] In
practicing the method of treatnment or use of the
present invention, a therapeutically effective anmount
of protein of the present invention is admnistered to
a subject (e. g., a manmmmal ) _having a condition to be
treated. Protein of the presént invention nay be
redin 41ithé g ks . ' t he, met hod_of the
.p i nventi ogf gﬁt h]ﬁereﬁgﬁgr?gagggfeﬁ%hg%o iahglllti 1oVi’ Wq/t’ RIY¢IREf the present
MY¥REPBPi es such as treatments enpl oyi ng cytoki nes,
| ynphoki nes, other henatopoietic factors, or

cel I[08s eihewip fHeeapenticaily\MHeot OarBsH: Rt $FRER D d éyeé?éﬁ? invention
is RSy gyt Ki nes, ([é%n'phokl nes, other hematopoleticC
acrore. VPR PEsEERSapH PefrbRttgneous imeeian, pfotdihef the present
inventiee Kl ibBVE Md HmBPh Ao AL d.gi L her .
si nul taneously with t h@%o%yt oEél’ i)tem(eeé%,mlﬁg/?ﬁﬂ%‘i@ﬁea@gf‘?us solution.
Thstm@?arﬁ%?%ﬁmh@ﬁf@ﬂﬂaﬂy @r¢ap)abld brodeih Goyiitiods Ohaving due regard 1o

40 ' fact.or or, cel | - based suppl enent, or
R G S R T O A
Phamaendioal chyssittdrafor WatkdveH6ied @ﬁt_aﬂébu}é ,hﬁgﬂg{lt?xgédélg:ﬁ% ection should

Costﬁ@uenc(@#of adm nj stering protein o p
TR H f9q o spisinreftthe progent hnveptioki anafstpnic vehicle such as Sodium

ChioHerhgkd o - ieti.c .factor(s), _ .
thr o%ﬁgﬁ’?‘%?&gﬁ ° !t?ﬁr onboL T e i‘fj S8 ,exBigsecaé%dl Sqsiége Fhloride
Injegiingl dastated [Ringdr'sAthjeatios] rat oolr OfehIOtRI Bn®hn LR the art. The

t _jnventian used in the pharmaceutical
ph%{élﬁa%%@}“ 1 c?ﬁmé’PS%n pPadh qeeteRt irgtion ofayt hlso peasant stabilizers,

presétvetindsOPu el AfioxkRhisl §do @t a&d]ti@es‘ﬁ@foéﬁ%éu@gﬁeegﬁgdﬂ in the art.

conventional ways, such as cutaneous,
For @amppe ieeiasin, assstasion avithl, ooin ¢canbliaxemonsh  IRjoeGhe 8Rether local
ane@thetik N s IS . | [ipgestion,. inhalation,

togilcalS app ioga%(lﬂ%r?ﬁgﬁ%f%[% g-:[‘ga?rf‘%?f E‘Xlaﬁs’pﬁ’f iTafipispippes are all
endonjpassedovittimby theqiragent invemtéori. s  general |y preferred

(Schumacher, 2003). [079] Wihen a therapeutically

ef f g1} v@harmuiin: Off Poi€idT @F $B&nPY; i avenat on -
is admnistered orally, protei nﬁrof Ht ﬁﬁ?@%eﬁt 3" pidimacentical

COmpRREt 8h e Presyi iprentioe Wit dersind auptoabibet nature aqsldeRerity of the
AIONEIE he; | r.elixir. \Wen adm nistered .in L

O abl et elfng(r)drrnégt%(ﬁg ngh%rr?r%%gﬁ e pri%ntﬁ??gi“?’?tén"g}b‘Fh tthe patient has

undenganst Ltnawly, dudbtténaive) pyysedai i daci8Ohdafidti @ protein of the
u an adj uvant. The tablet,

h Latin,
pre%%n%slﬁ?%fn%gggltgo%’égrt@oﬁ?"{ii #ioR rigdivadelipatiento Ieigedly, the attending
phyRicddre il Qimidier Ve 68 df rﬁfﬁ%{eﬂ e P Bl %IV%{]&%{,}XH({ Obearve the

about 25 to 90% protein of present i nve
Pal\iRENTosBPRSAI bargerdosen of ipqtein dfothenprasent igubitionamby 86 administered

. I etrol eu oi l s _of animal or plant
Tmtg lr&iig Pﬁénsm%@h%g ex&g&{fw? gﬂb,taxﬂq | F e Ratient, &8¢ g@&qt print the dosage
is rot isreAb® f@iher. Dris SyMeRBlakdd Qal the %ﬁupghm%gu&iac};p Eompositions

l.i qui d form of the pharnaceutical conposition
used {0 PrcHce itmgthod phis ipessoui inwntionlshoeld sohiatri abont 0.01 pg to about

1002@%&%&%9 agbﬂte@.l ?1%%8 Il%l'ltdl% f?ig,' rlrjlgrleopr}’efe?e{bl}gg ocuc‘g IO.Sl ﬁéj ?ohabout 1
mg) of protein of the present invention per kg body weight depending on the method of

administration and the exact therapeutic course implemented.

{082] If administered intravenously, the duration of intravenous therapy using a

pharmaceutical composition comprising recombinant lubricin of the present invention will



et hyl ene gl ycol, propylene glycol or polyethyl ene

gl ycol. When adm nistered in liquid form the

phar maceuti cal conposition contains fromabout 0.5 to
90% by wei ght of 25 protein of the present invention,
and preferably fromabout 1 to 50% protein of the
present invention. [080] When a therapeutically

ef fective anmount of protein of the present invention
is adm ni stered by intravenous26 cutaneous or

S%?%Létte?n ous i ry’secti on, protein of the present

|2¥ ;ﬁc € . Pt ée}tlwg Rgthe drsmsefoemlgayat _a&@mdflt_lfrl]@@mdition and potential
pidioeicestir! de¥pRfRe .S ion. e ,

pr epar at i on of sS’ghegparﬁig%?@r%g#?@eng'c#éﬁf%fe@l’ﬁ@ttéﬁtnthe duration of
<3Pl epRiicatiom af itrypmtain 0 der hedent iRt oS RO BEGh e range of 12 10 24
Hork bt Lok a&gstr%re like, is within the skill 1In t e

ac{qé A preterred TSR RARRITTRSOD c DBl tha atending physician will
idetidaven dhes approbaBROMSatis of URG | njectio ,
shoul d.. colp%gi n, in adg.i tion towﬁ?lgﬁsgﬁfm y {ffge p‘gés@ﬁfm%mcal
i RVEATHOMOL BF Pressaioaventipehi cl e such as Sodi um

Chloride Injection, Ringer's Injection, Dextrose

| nj ectl94H FoExqommssitians| oSdate pmeseid ivel@on WHi&E L Nsefil for bone,

; j ! s | njecti or other vehicle as known
ile ﬂ%’g?f;?@&%ﬁglgg’ﬁﬁgr ReeRthe g}er%R?H’ﬁ'%)@'\F/qth({ﬂnmehdtmmministeﬁng the

SPBpesition repithil@n spdymalcaly, Capt @ tabilizers :
buffers, a%}t]i oXi dgﬂ%}z,go?ﬁoﬁp‘g?ﬂt or device. When

reservatiyes
ggta-lﬂtlﬁtvgé, ﬁWOWIHPSUQqu@@p%fﬁOQkaIrIuSE nntths @véntionR Y of course, in a

_Bee,idhveld ] seciation wth, or in | _
PSRl fes! MR BSA8) ALORML N 2ty ety o
&FfEBYHEEd or injeetediins: viscoasl fOROERT ddiRekydR, thEAIBRIBhe. cartila gé or
Eﬁu@%agé adi gi spt.opes. are all enconpassed w thi n ‘

y the preset®dn sB#{ion] ey pe Twétablaonin edmemauad healing and
tfsut hepgir eserdxtd. N"YRHhpeRAcdlN higuP | cal :
cog}aoii.ti on of the pr%se%tgi n%/bg‘ﬁlt ?%%W%e%@’n&lsﬁp%ﬁ‘fmnaﬂy be
{orEapd iy the EREPPOENIER j a5 ydesdribiel abovenatiay i abterniagiélg or additionally, be

hamgials " rdgr treatments which _
e part on hatedhify BR8Pty Headop ot fon somemunmgoombinant

jyhyieinc prateini bf the cindentioh eina BRU Rtet®ddsPb LR N tibi € pr ferably the
9&1?30‘3&{ inv%ﬁion \g/ith which to treat each " nai Vi dual
pathehrD MAYG gppipde ¢ gmafrik epapahle ofhgelivering thel protein-containing
eshipositidhad thewt6esesndin 4O [esent L

i nvention and observe tﬁg&%éﬁl%néaéié?’eﬁoﬁgﬁg'e@pﬁgFé)élpro"ldmg a
Hoswae & the dp@lﬁplglg bf’ﬁeaim ta'aﬁhlge’it fﬂme“ﬁtinﬁ?lyw?ﬂf]@ o{ being resorbed
: g]mﬁgl u e i.ma erapeutic effect is

% t al n‘Z%‘g{ ggr{m{1 hﬂélta%lﬁf i él?f’tyf]&arqﬂméfl Shmiesaisnpresandy desesgefor other
implanpdd medicdapetcdtiont.her. 1t is contenpl ated that the

vari ous pharmaceutical conpositions used to practice

the res4lodfoh LhriPr BSQE4. | f¥ephd; contain .

about 0.01 u%.to about 100{11%9E %?gfgi]gg%tgxa%&nag.lf based on
ipcpmngtigtisyit Didslegrpdabilitve peafasicablpropdrtiest  bsinetld ippearance and
; ofprotein of the present invention per
lﬁgﬁg‘%d%m\%? %%St Py eepgﬁ-'g'ﬁcﬁléf SRP ORePhdle gpmpositions will define the

appropriate formulation. Potential matrices for the compositions may be biodegradable

and chemically defined calcium sulfate, tricalciumphosphate, hydroxyapatite, polylactic
acid, polyglycolic acid and polyanhydrides. Other potential materials are biodegradable
and biologically well-defined, such as bone or dermal collagen. Further matrices are
comprised of pure proteins or extracellular matrix components. Other potential matrices

are nonbiodegradable and chemically defined, such as sintered hydroxapatite, bioglass,



adm ni stration and the exact therapeutic course

i npl emented. [082] If adm nistered intravenously, the
duration of intravenous therapy using a

phar maceuti cal conposition conprising reconbi nant
lubricin of the present invention wll 26 vary,
dependi ng on the severity of the di sease being treated

and the condition and potenti 23 idi osyncratic
vi.dual tient IS
ah{é%%f&gﬂp%ﬁa%eéec% Jnie} ﬁéa'ﬂ&‘?saﬂa ﬁ’eo@mpééeﬁ of ppnbisgtiprsnofogny of the

abo‘&’ﬁempmtmned Mmypeds of MeutgHa@ A ak PY 158

égﬁ?ﬁ 2 to 24 hours of ?o%dﬁlggﬁs [ r(11t aveﬁ/oﬁEﬁlte or collagen
an pmpPRpsaliate. (hej l?i‘a@f‘ém%h@aatbee alémg ip ropmpbsﬁiam such as in
caliulnd- aluﬁﬁﬁétg-%heg)r a{%earﬁp ﬁ;{'o%%r% ptﬁ a%ﬁﬁ%é}'&%{é‘l Sg%ﬂ particle size, particle

intravenous th py using t
shansnpskhipdegmadsbilithe present invention. [083] For
conpositions of the present invention which are useful

f or [®fifile In fouidri doagesitibes) dsbtedis bf m@rlﬁ{?‘énn%ﬁeiﬁ?\pge chbiBined with
ther%gis tic t hod i ncludes adm nistering t

Ottﬁef)r%ﬁ CBHEYpioc F’IrﬁFa“%t%ﬁﬂﬁ@@ISI@d/C@rcahda@ Hyfeals wound, or

an b e
tlst h eltr1 fﬁﬂeﬁ{bltnc q?:l g%’p oselﬁttg |1%x!&%n use %’h{agg;r Sh?)lé:ﬁtals SRiqegmal growth

facer r),s}datelem danverdygm@ﬂnfabtcﬁ PDIUFY StratsQetired kbwih factors (TGF-a.
ancf“fgj%p@ nge 1(1)1 Fur tﬂ{&gr t he corrp05| tion may

de b Uiy fasterd{GFhj ected in a vi scous
forgh{ﬁ? gglgllvery to the site of bone, cartilage or
tis d era?%‘ﬁ}cc%ﬂmwhﬁKismeaﬂsm rpl‘myﬂ}be'ahmble:aﬂirevetennary
apdiREt ssye cont exts.
pérher%%eﬁ%g}@yr%%% agen és:‘l’lc\%hl IS &R ﬁ%%‘g boratory animals such

as By @.dgmsyasbwell ias bbraeke th adthhblﬁ tChRas! Eﬁegﬂnﬂﬁdaﬂy desued subJects
tionall

alterpatively or ad
o ‘g"g‘?hgﬁs.fg et 3“ R oo iRt lulraie mEqteps of thiemnespnatemvennon
hg\n conmp ri sing reconbl nant lubricin protein
m{j@ li gﬁif)ﬁebﬁ TPHMER OF ARG CEttaining fhavmareiterl composition to

be lﬁﬁﬁf B @Qhé’ rédtBeraGi ORI 'b@'&@erﬂﬁ%ddb}L g é{%ﬁdm m?lvsmlan considering

capabl e of delivering the protein-"contal
VaRQI§pigsiors mhlqbomﬁéysth@ ectgin lobrike prudéing, € g.[ taiﬂoaﬁﬁ of tissue weight

de gq% ge & pel%ilh gleys §${|a e{ﬁghqp {ogj\élggolnd%dhq)ggr{x;%ﬁ}t;g& ]::h?ersme ofa

woua@abj:@oﬁﬁaxh@gddgﬂs@és eéiarula% @r tté?ﬁo aﬁ%ﬁps age, sex, and diet,
mat ri ces, nmay beforms material s prese
thefsgyergywélany I%%P%ﬁﬂ é‘ﬁlerﬁ@d@émsﬁﬁtpm @‘aitotb‘zrsclmﬁd%ﬁctdrﬁ "Ehe dosage

maWa[‘ fv(g%f)t#%%??%l f %e@ deg{hgg-g%qrnls @3%%1 l%é:cl ?Yslgm glgfusmndof other
q@mm fheephmemgahccgﬂ%&g?ﬂicgﬂ in)r?gctdmghdqgg Iaﬁ&ﬁon of other known
erties i cu i i
& "@V&ﬁrg L9755 BiFR A p% I(r)é‘:fs?lh’é @‘ﬁégg‘ﬁglpﬁﬂ@pf i[)atcetlted‘mm camposition, may
|
alsG@feft thaldoBRde! Pe&Sed Yan tblaglfipx%'?cg@? 'b& epgﬁ%%ﬁc e%/ Eﬁ%sgxﬁﬁltf Qf; fissue/bone

bi odegr adabl'e "and chemi ¢
gropith c andéoturrpeos p fat exartylelr @X—yap;at hittemopsHoye6d | determinations and

tetracycline labeling.

[088] Polynucleotides of the present invention can also be used for gene therapy.
Such polynucleotides can be introduced either in vivo or ex vivo into cells for expression
In a subject (e.g., a mammal). Polynucleotides of the invention may also be administered
by other known methods for introduction of nucleic acid into a cell or organism

(including, without limitation, in the form of viral vectors or naked DNA).



acid, polyglycolic acid and pol yanhydrides. O her

potential materials are biodegradable and

bi ol ogi cal Iy wel |l -defined, such as bone or der nal

coll agen. Further matrices are conprised of pure

proteins or extracellular matrix conponents. O her

potential matrices are nonbi odegradabl e and

chem cal |y defined such as gfntered hydr oxapati te,

bi o S, nat e ot her ceramcs. Matrices
qggﬁcocr?%l? |“§aeYd of oﬁ‘aﬁﬁs{‘ iSSngvefin é{ﬁ‘il PEiSeR¢fe of ABRIpis acids or

prdstemts o6 thechrésgpeiaverdtiontih @fdetlto p%ﬁ’@raﬁ}%rﬁ@ bYddREE b Ged@fdifrect on or
ydroxyapatite or col |l agen

ac’f‘Ylﬁf:]éll SBF}EI FpPlsobisaEe sclisipra thembe nchlu@ﬁsi ipayobier derapreatic purposes.
in conmposition, such as in
cal ci um al urﬁmlﬁésMEmem@DmSal ter
pore size, particle size, particle shape, and
bi 0d8YHadespmbingnt 88]n Iprofein tdfethec arvposor imms also be used to

B Anl b B R R S R gty rac

mﬂﬁﬂhb ipratgie cleiheoine ewbodtnerRs, it Aabisb SoudlorfhesS SuER antFRS& may be
ents.i ncjude vari ous romﬁh factors such as

ob GelvRg s vomp! qtﬁéﬁwnm)lubm@tpé@ém etefragments thereof as an

fact h f act
e U T RN ST ——
cal(ob@l) terth386)] arifhare tdoanapedt ioca bapeesuti o ke@dRe @Rt hemocyanin

| uah] e.f.or veterinar appl ications.
OB Wik §r SEbSIARE sifiarmsiostir B8V dhaad (Rogample, a in
Mérsilfelat B168; ARl "B stenBHA RSy fb%??nﬂiohéagﬂzflaﬁﬁu‘ﬁﬂd es?Binding to

horses, in addition to human3, are parti
recgEinas lebriie prafeinoef ﬁm ineeniort orayshec hsemeduagmmcvugems for the

unﬁﬁ&BHQk&%Q&lf 6@31%&%#]{3 OkeE L D5 8‘;"11%155 QP) & Mbodies binding to these

I nventi on osage re

relptedt Broteits0 nMagli alsc Ge plefutatieipetids ERNRABI dondRion® asb&iated with
I used in tissue regeneration will be determ ned by the
u‘%ﬂ%r?aa W SPR S7EHa %n%‘?%ﬁ%@f sqrag ifers phednses Whisie Abnormal

kb of ﬁﬁnéﬁﬁtrﬁagfrbe%v&b@d &{)gt ﬁo.ﬁfﬁ Smg%)e amount of

i ssue MEIght sired to site of

dan&[@?l\}@ %dﬁﬁl%ﬂ'tglagﬁgg&eé I@\gn(ﬂ?%g(%ge ed> to t%s 330? (iee core of a

ype of damaged t1Ssue
recymbiead dubricitt pmtqm,t dremttibe dggiirectedXxo aaﬁlgbr(iioeﬂion ot fd)ea glycoprotein

ever of . an ection, of adm nistration and
cof X IH‘?CHP&’H}Z}{? Q@l"&}% Ipmf?ﬂé‘ dokagePlendp &raﬁr_y tQN:c?lFPf%tﬁ eantibodies
wiiYP 8irff ton@%dsﬁaféaex@cdrﬁbxhﬁ?t fu@ﬁeﬂs(h{nt Ht?;c 8" &‘é@@%&'&md form), the

_inclusion of other proteins int ar neceu
Hn@nm@egn isipoeferabhyra glyeonsptide.tthe amdic a;cncbseqoéno@tdf @vhlktnspms a highly
insulin |ike

Bkl A ol T L8 1 Ko B

secﬁdbﬁc@loswﬁar ZRicogepRies, 6ad), 1 Rinb AR 1P enP® Wedifthe same highly
assessment of tissue/ bone growm h and/or repair, for

glyopaviplcd resionayrs alshi used o ipmomeeeise Methedsoh genapaigngaandibodies to
hléh%/ rcﬁ}%’o%&fla{éﬁ lgﬁ’ilgglecﬂgs are known in the art (for example, as described by
Schneerson et al., 1980).

EXAMPLE 7: RECOMBINANT LUBRICIN DELIVERY

[092] Standard methods for delivery of recombinant lubricin are used. For inira-
articular administration, recombinant lubricin is delivered to the synovial cavity at a

concentration in the range of 20 — 500 pg/ml in a volume of approximately 0.1 — 2 ml per




[ 088] Pol ynucl eoti des of the present invention can

al so be used for gene therapy. Such polynucleotides
can be introduced either in vivo or ex vivo into cells
for expression in a subject (e. g., a manmal).

Pol ynucl eoti des of the invention may al so be
adm ni stered by other known nethods for introduction
of nucleic acid into a cell 8 organism (including,

: '- t|o i-n the orn1 viral vectors or
inftt e ENA gl Bast d&f"?‘%‘ Shugnie apmeermdiones 200 - 300
u%’m‘/fﬂs inﬁ\%ctddanw @&ﬁé&ﬁ)ﬁfuswheﬂn% @g, dﬁt 0 gopcraqtyg (P}é{i‘e{?afbly 18 — 26
the present_invention in order to proliferatg”
gapggmeedlie, dBei mppasitiorst obrtherinvemtianyiate dlsp swsefal for parenteral
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P 8?“%“65P§bena| and nonocl onal anti bodi es whi ch
spec ;#ﬁi react wth the protein or, in sone
tr erineedlp glacgmentois et dor the ety aftredsotivemt lubricin
pr@@iﬁ B8t is ‘agﬁ@'ré}ﬁlgv H5dR8n %ng]ﬁ{ th :ﬁ% R g%% a%ﬂenrb b&?"} Proper needle

lubricin protein or fra

plaqmbgmy bér Hecipafei d’eomginmhmgesn$>f adﬁhetduﬁﬂ&hd:Mo[@‘y Successful
st ei ne esi due ﬁ‘iﬁt he . car.boxyl term nus,

iR R 5l b uCHERL onbitnn 26 ReL R b ekpralatora

apPRIABE V&6 the s ﬂfbﬁﬁteﬂ%&l@g%afsq{eeﬁﬁﬂg&%%dz% n}gro%ﬂféhthe most reliable
peptides are known in the art (f exanp

acqAse tp fnes ¢oint] gage. éhdldm‘t@ehaﬁ‘@srhylsmﬂnglrecorﬂlﬁﬁﬁ)t lubncm by intra-

100 L85 DI B SRR LU ELD

appljenioss)froay hchelminisraiaboet g@bmncmtyrbeyl latrgdnféhmr &ljEion.
Neutral i zing nonocl onal antibodies binding to thése

rel 084 Hoot @eventivhyoflseit amedibhs, t REHBBRYL! CsbricRls described
both conditions. associated with | ubricin or, in sone

hegetn age aqmymsiszeq fothe farm obfeel fagmys Sbersorofzbuant eccqmtemzmt lubricin
RO 0 ST APEIE BT ML o e

mtmtﬁacds ar erdei e qirecent aadbbsop dbypaioni detweed @pPbside surfaces. To be
econ‘gtlf 02 J1i brici n rotein, an antibody directed to
choeg e tpe oF myist ]E an 91@ REeyent g&ﬁgp@;gca@tf for a long enough
tinh€ 6 FHdt RABH tHeUdY] ifgbIly Efsﬁ&x%bé"aﬂdsthg %’slfe@*ﬁloecorrl g)r fkack, Qhey will
generate anti bodies " which bind to glycosyla
noy léesmaﬁa@ttemdmy <§<P ﬁdlﬁmt Reoombinant Wibgtmciosyhlateddor inhibition or

pr% eﬁgrﬁ] o%%&%eés% or?c rr\l\%e(r:tabl Bégﬁsrg%%ﬁqagﬁf)%{mc foam, or gel)

arq) leyalasigd a‘be@rmhﬁmo@f os{ﬂ-iiﬁﬁi'cEIC@dﬂasﬁﬁﬁthJPJt' &l abrasion model
a repeti t i ve KEPAPTT- sequence. Shorter

(G@ﬂC&’@Eﬂa li, 48%3). Eogposigions amwlh@da@p@rsi $mgiceldﬁgtalbraded rat ceca, and
coi’ﬂ dntOtIﬂ)% P éﬁn%k% aﬁxgxaéﬁg t géja L& %n?ﬂc?lgbgﬁ I%'éi not receive

as 1 nmunogens e¥at' T g
an§/ (Ireatmenﬂ A reduct1on m the amount of adhesmn formation in the rat model in the

presence of recombinant lubricin formulation compared to the amount in the absence of
the formulation indicates that the formulation is clinically effective to reduce tissue
adhesion formation. In contexts where tissue adhesion is desired (e.g., where healing of

cartilage fissures is desired), however, use of recombinant lubricin may be best avoided.



hi ghly gl ycosyl at ed bi onol ecul es are known in the art
(for exanple, as described by Schneerson et al.
1980) . EXAMPLE 7: RECOVBI NANT LUBRI CI N DELI VERY [ 092]
St andard net hods for delivery of reconbinant |ubricin
are used. For intra- articular admnistration,

reconbi nant lubricinis delixgred to the synovia
cavity at a concentration in the range of 20 - 500
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[097] Recombinant lubncm preparations are administered by intra-articular

injection using a 30 gauge needle. Injections of 5-10 microliters per knee joint are
administered one week post surgery. Additional injections are optionally administered on
a weekly basis. Animals are sacrificed by carbon dioxide at 4 weeks post-operatively and

at 8 weeks post-operatively.

[098] In order to assess the progression and severity of osteoarthritis, intact knee

joints are placed into 4% paraformaldehyde for 24 hours, then decalcified in



conpared to non-treated controls (ani mals whose ceca
wer e abraded but did not receive any treatnent). A
reduction in the anount of adhesion formation in the
rat nmodel in the presence of reconbinant |ubricin
fornul ati on conpared to the anount in the absence of
the fornmulation indicates that the fornmulation is
clinically effective to reduce tissue adhesion
fornation In contexts where tidsdsue adhesion is
cartilage fissures is
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[097] Reconbi nant lubricin preparations are
adm ni stered by intra-articular injection using a 30
gauge needle. Injections of 5-10 mcroliters per knee
joint are adm nistered one week post surgery.

Addi tional injections are optionally adm ni stered on
a weekly basis. Aninmals are sacrificed by carbon

di oxi de at 4 weeks post-oper&?ively and at 8 weeks
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enbedded in paraffin and 6-um frontal sections
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with Safranin O fast green and graded at 70-um
intervals through the joint using a nodification of a
sem - quantitative scoring system (Chanbers et al.
2001) in which "0" =normal cartilage; "0.5" = loss of
Safranin O without structural changes; "1" = roughened
articular surface and small fibrillations; "2" =
fibrillation down to the layer imedi ately bel ow t he
superficial layer and sone | oss of surface | am na;
"3" =mld (<209 ; "5" = noderate (20-80%; and "6" =
severe (>80% |oss of non-calcified cartilage. Scores
of "4" (erosion to bone) are not a feature of this
nodel . All quadrants of the joint (nmedial tibia

pl at eau, nedial fenoral condyle, lateral tibia

pl ateau, and lateral fenoral condyle) are scored
separately. A mninmumof 12 |levels are scored by
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each joint or the summed histologic scores. The
sumred score represents the additive scores for each
guadrant of the joint on each histologic section
through the joint. This nethod of analysis enabl es
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surface area of cartilage affected with OA-li ke
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[1001 W claim 1. An isolated protein conprising SEQ
| D4NCHe oteBof clgim 2,1wlnare Bbequals aAnnteged fadrad Opfueiugh BO.
conprising SEQID NO 26 linked to N2 repeat(s) of
SEQ ADifite®proteih epmphising SHG MNO N EgRE FEQ@M NO: 28 plus [N-2

t hrough_200, 3. ein of claim2, where N equal's

an int eé"é’ﬁ”ﬁﬁ&ﬂ%ﬁ?%ﬁ-@@lus SEQ A NGy 35, avheroN egnals o integer
2, wher gobh 9@@@5@{%@3@} nteger from 10 through 30. 5. An

i sol ated protein conmprising SEQ 1D NO 26 plus SEQ ID

NOx 2 | : » lus SEQ..
5 ] SRR Gl g0 OO T SF8hcs

30. 6. Amteimeifatasd Ipol ynucl eoti de conprising a nucleic

aci d sequence encoding the protein of claiml. 7. An

| 5@l atedsqiatey motyecldodde comprisiing nacRUC beitiCsedbéide encoding the
sequence_encodi the protein of claim2. 8. An

i sol at eé?mﬁﬁlm%ﬁ ¢tide conprising a nucleic acid

sequence encoding the protein of claim3. 9. An

i Gt atBASHYFY ALY BIiSode compFipisEny nicleirc keidcsequente encoding the

sequenc%nﬁggqqkﬂgnﬁﬁe

9. An isolated polynucleotide comprising a nucleic acid sequence encoding the

protein of claim 4.

10. An isolated polynucleotide comprising a nucleic acid sequence encoding the

protein of claim 5.
11. An isolated protein comprising SEQ ID NOS: 7, 11, 15, 19 or 23.

12. An 1solated polynucleotide comprising a nucleic acid sequence encoding the

protein of claim 11.

13. The polynucleotide of claim 6 wherein the polynucleotide comprises SEQ ID
NOS: &, 12, 16, 20 or 24,

14. The polynucleotide of claim 12 wherein the polynucleotide comprises SEQ ID
NOS: 6, 10, 14, 18 or 22.



protein of claim4. 10. An isolated pol ynucl eoti de
conprising a nucleic acid sequence encodi ng the

protein of claim5. 11. An isolated protein conprising

SEQ ID NOs: 7, 11, 15, 19 or 23. 12. An isol ated

pol ynucl eoti de conprising a nucleic acid sequence

encoding the protein of claigm1ll. 13. The

pol ynucl eoti de of claim®6 wherein the pol ynucl eoti de
conprAs ésol8&Q JoBmubiesid isihB, 114, . The o
pol ynucl oLidéidf claiﬁ?i%ééﬂg% ﬁ%%ghghg%$VFug‘%%fﬁaé&mt80%
conpr i s¥ENEEE0 BEQNBSNGS,: 6100, 14, 1948182 @2 tiddentits. ledith of the
i sol at egp@lynucl eoti de conprising a pol ynucl eoti de

having at |l east 80%identity to SEQ ID NCS: 6, 10, 14,

18,pr r tire length of th sequence. 16.

TheZ o s Palsh G SEH-i 17 P briegraclymig eatae having i leas 20%
pol ynucideatityde having at |east 90% identity. 17. The

pol ynucl eotide of claim 15 conprising a pol ynucl eotide
hav?.rmhealolyrir@RbLtiISYS cli i 148 el eot i d %0
of cl ai ?niol}g@lcorrpri Si néﬂg%g%/ﬁﬁﬁ%ﬁégﬁ& gsgﬁlgigé?#gﬂl%tui AfTeast 95%
| east 9§1%1ﬁ‘iydentity. 19. The protein of claims 1 or 2
wherein the protein is Olinked wth B-(1-3)-Gal -

Gall fialche mmbynualeotidpob¢leinohs comprisiag agotyrublebadehtivigahd Mast 99%
effectiy unt of a protein of claiml1l9 in a

phar maceut ally acceptable carrier. 21. The

co ition.of .claim?20 additionally conprising
hygﬁS@g te oh ¢ ml %53 WhereEt Hscprofein rseitlinkgd avith B-(1-3)-Gal-
subj ectGgpigeri si ng: obtaining the conposition of claim

20; and admnistering said conposition to a tissue of

t heg subj Hyay g}g t Lai.m 22 wherein the .
tissue {Jgﬂs}sellnélgtcg ?1 ?%ﬁwétqﬂgerig{egﬁ%ﬁboﬁ%?csutvf s s 1% protemn of
carti | aglaim $9 ow phanmmapemnicsityisccep@bBaAmi@er i t oneum
pericardium and pleura.

21. The composition of claim 20 additionally comprising hyaluronan or hylan.

22. A method of treating a subject comprising:
obtaining the composition of claim 20; and

-administering said composition to a tissue of the subject.

o]
(93]

. The method of claim 22 wherein the tissue is selected from the group consisting

of cartilage, synovium, meniscus, tendon, peritoneum, pericardium, and

pleura.
24. The method of claim 23 wherein the tissue is cartilage.

25. The method of claim 22 additionally comprising a step selected from the group
consisting of: providing an anesthetic to the subject; providing an anti-
inflammatory drug to the subject; providing an antibiotic to the subject;
aspirating fluid from the subject; washing tissue of the subject; and imaging

tissue of the subject.

26. The method of claim 22 wherein the subject is selected from the group consisting

of a mouse, a rat, a cat, a dog, a horse and a human.

27. The method of claim 26 wherein the subject is 2 human.



24. The nmethod of claim 23 wherein the tissue is
cartilage. 25. The nethod of claim 22 additionally
conprising a step selected fromthe group consisting
of : providing an anesthetic to the subject; providing
an anti- inflammtory drug to the subject; providing
an antibiotic to the subject; aspirating fluid from
t he subject; washing tissue of 3the subj ect; and

i magi ng tissue of the subject. °26. The nethod of

cl ai MRANVGSFRLL ject is selected fromthe
group consij sti ngn V%Lf@ox?éﬁl&%sst&g t§e Pgtyfm%\ec&’élﬁ,‘)f §12irB8 6 0n 7 operably-
horse and l&kedimm expTessibheomrbheduéte Cl ai m 26 wherein

the subject is a human. 35 28. expressi on vector
conpri itngethbé o fproyuing RObinbensaf it 56&11;@1'3% 7
operably linked to an expression contro se&%ence. 29.

A net hod 0?0‘61'“&?8@? PPsIEESROY Hake epprosseimy ecampricRiAgs in liquid
grow ng cel | suturénsfiar ggd Wi th the expression vector

of claim28 in liquid culture nmedia; and collecting

r econbi narfellpstBeaeqenthinamt preeinertinathe 3diaThe met hod of
claim 29, wherein the collecting protein conprises:

conc & Tag maod kEclpinp? @, wheryinfthé t:cﬁre'bmg{ ﬁr@%mgdsas.

t hr ough acggng;%&a@% col | .ecti ng the retained protern
fromthe NonbraAes B araten by il Fing gherthedie tirbegtt £chembrane;
protein i moﬂcdﬁu%f(w:@ﬁin%ﬁlptroéﬁl #h L gontal ning L-

argi ni ne hydrochloride ranging 1n concent ret®8n from

0.1 to 2. OBblFIngthecoliseied prothinch aibuffaRd whiek&lifod e,

o ) : \ taining L-
L- argi ni ne ; | concentration is. 0.5 M 32.
An i sol at edh%{{lgit | Egﬂgg‘["é:g%c T B I LopsaiTanon Hpmcd. At 0 M.

1 0r 32-The method of claim 30 wherein the -
0.5 M.

arginine hydrochloride concentration is

32. An isolated antibody specific for a protein of claims 1 or 2.



