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' "OSTEOPROTEGER! N Field of the Invention FFOS
invention relates generally to 5 polypeptides involved in the regulation
of bone nmet abolism More particularly, the invention relates to a
novel pol ypeptide, termed osteoprotegerin, which is a menber of the
tunor necrosis factor receptor superantIy The pol ypeptide is used to
treat bone 10 diseases characterized by increased bone | oss such as
ost eopor osi s. Background of the Invention Pol ypepti de

growth factors and cytokines are 15 secreted factors which si gnal a wde

variety of cRENGEF FOR EMBOSHINGRoRAIL JidERISGHTN &F HHd ¥¥Holism by
speci fi cal Mg ThiopdiFeR trarsdvastereTURY [ 266 HaMHbD FOR MNBSCOMIRATISN DE! ass

of proteins, receptors vary in their structure and node of si gnal
transduction. They 20 are char act eFF2elE B} ﬁavrng an extracel lul ar domain
t hat is involved in ligand binding, and cytoplasm c domain whi ch
transmts an_ appro j Ot uégr si gnal . Recept or expressi on

patterns Z cells wll respond to a given

i gand, while the 25 structure of a given receptor dictates the cellular
response hﬂgér;ﬁ.gT [ cept gr n to
transmt intrace % ?ar srgna ggv?%f?ﬁg e 3e0§¥8£ ggnﬁ@b Sﬁgﬁﬁﬁgby

acti vati ngfpkbt etfrﬁ-t%tssmecowrlsmgpaopetﬁ QérFﬁ LeRFebhiipl are

photsr)hor%flﬁeté@mée rﬂlthpté‘éeﬂlﬁﬁg§oofd€ﬁéV§Qm€r R\AH Eaat Qhikacepkor (PDGFR)
or ransrtrorm

stinul at i igPYP d(?%r%tgthvﬁigg a?? ﬁgi% B%ngigéiéaéggﬁegé:%RP@%@ptor)

and byheodel hérsngoassgccapaidobes vEt hetypgoprassed agghalkst each
97/ 23614 0
-2- ?ransdhcrngr%?% %?%E Tanner,TﬁEﬂ anndﬁgiﬁgi %f% géldrn

Cel | 80 2aper2Big¢nogf)y.device for embossinghe £afdr whachosomprisesr a

receptor (JNFR)of SrsuDerE Ak biny StdoBhOHGSObS! YRR LahlaRamRIRARs Pr Ot oi ns
whi ch share a conserved cysteine-rich I f ch repeated three to

six tinmes $RIRER e&t?%E%I?EF%F HBnﬁPﬁrathn(SWatHeVéFean é@Pﬁ #4ndg3$ 962

(1994)). C@ééeﬁibwlyn detail hgseusepeabndnibs 5000wt Ra1l.i gamd sikadivag
domai ns. of hese.rece 0, .2874-2878

t Ch t al Cheni_ st 7
(1905)) . P PEAAorF B es Paten: SpoRarbeaBEtblel pf AerdiTaL ot oo
group of protkiashhghotogdbitytof the &WBpesihg éGdeddebpaettimiula@olad Spri ng
Har b S 1y£9 6
205 s g ey i ) 8 a0 e
rel at ed re%le%té?%atWthaﬁé trwnhzngwppfer:h]e BRSteEcyhd le OH%ﬁf@ty of

bi o: o]9| Ca|tof eeﬁgn.fstfesleﬁsreseawrreaeahanan tur;nc@r'lsrtes' &@Jeu@atgatr
protireratl o | ere | 1 ONn OoXlI ClI op 0Si s
SRR L RE AR I R T R e e LR e
TNF[err] idibeiceVedtbofukflidleificthe &awed chlders were ierfuadiinmt ory

responses e 5 &gﬁ%)
System ¢ dé?rv%éga ?RFﬁFEa@Q?neg ¥EEt8uégs°?%%?gE§h§c %gﬁhégﬁﬂ%spread
tissue neclbéeslmGQSOfB guseldershis, TNF[err] may be responsible for the
severe nDrbrdrty and nortality associated with a variety of

i nfectious drse ses g.sepsis. .Mutations i FasL, the ligand
for the TNER SERSEetor Eeiﬁeﬁ ebs) Re@uiremeny gt é‘r?‘ Smutsay 75 1169-1178
(1993)), |synshncnated10300fmthb ambcse&ugt&%lﬂ%wshemma rlll<es lwdds

935- 946 | @_oy r ducti.on Fa may. _be inplic _

in drug- |Hﬁuc éigg % K@E ug ¢ §aﬁ8§nF6 t 3tvihqmﬁércum ﬁ$@§i$€lated

prot ei ns ofees @rﬁdtaeehthé bethougléfetectls.e in thef smmey mlizemsesstibdiat,

whi ch sugg S agentgat Gl

PCT/ US96/ Zglgélfmﬁks o Eﬁguerégtpzent tgea}:{@rs\?xr t?%#t gsfe r|1egadtr1WO woul d

have t iet ApESt FERFaFheOn8oRrDBIFBETNERI & £oamesy Sriyidy Of Jhre bbdl s

that bind fdEderhpyetheedrieshedoflaert kRistilts. ab|I|ty to neutralize

system c TNF[err] (Loetscher et aI 5 Cancer Cells 3(6), 221-226 (1991)).

A natural |y ingef orM¥EE a secreted TNFR-1 nmRNA was recently
g 2 1£§ctét ed W¥r its ability to neutralize TNF[err]

act it in Wvo (Kohno et al . PNAS USA 87, 8331-8335

(1990) The ability of this 10 protein to neutralize TNFa suggests that

squbIe TNF receptors function to bind and clear TNF thereby
bl ocki ng t he Cﬁhﬁhﬂﬁi fects on TNFR- bearing cells. An
obj ect of the i o identify new menbers of the TNFR super

famly. It is anticipated 15 that new fam |y nenbers may be transnmenbrane
proteins or squbIe forns thereof conprrsrng extraceIIuIar donarns

oy Y - . N N 1 o



- 23 - Cul ture Col I.ecti on, Rockville, MD on July 24, 1996 under

"accession no. 98113. Plasmd pAM&2-H s was deposited with the
Anerican Type Culture Collection, Rockville, M on July 24, 1996 under
accession no. 98112. It is 5 anticipated that the specific plasmds and
host cells described are for illu§t%a£ive pur poses and that other
avai |l abl e plasm ds and host cells could @l so be used to express the
pol ypepti des. The invention al so provides for expression of
10 OPG from endogenous nucleic acids by in vivo or ex vivo

reconbi nati on events to all ow nodul ati on of OPG fromthe host

chr onosone PEXPEREEPBR0ELIEPES by iphe TRAPR OdBEt MOTual aldfgnmesgendushe

regul at or yefle6sI€DE6Srb@18rsPhOIOLEES E:acticaqnI&%”‘l@ﬁ'%)D %aﬁ‘;i}gl erossed .
di recting roducti on 15 r.om endogenous é coding regions is

he f OPG . g J !
al so enco %Jsé‘gﬂ. eSPeClgﬁ‘?ﬁu?ﬁ?ﬁbﬂgoﬁoéﬁéogé’ﬁé‘ﬁsmﬁé@&lﬁ’a?&#ﬂ%’é’é}hé@d@§-
capabl e  Recefitllys ehowayeOPCoapeduEbiB 6eeldinkY e@SRBFIRE uls@d or even

t i ptyl i i | d b , th t .
20! PpfEasr £ BHeLaCRSITS! £2R SRRERNGRTIW s dsserothas & novel
menber alypinpge faiklsecapdoitshper baehl Foundyithg tathec tkinowny

associ ate j e iy dq] r r Vi .the activity
o i i bi £ e bomad Sat ot fon Fradebyiot? siaede BReM Aot
refers to a pol ypeptide havi ng an am no acid sequence of nouse, rat or
human OPG summa®y &fdehévahtv¥gtibgreof having. at | east one of the

bi ol ogi cal activities of OPG The am no acid sequences 30 of rat, nouse
and human OPG are shown in Figures 2B-2C (SEQ I D NO 121), 9A-9B (SEQ

| D NO 123)It ahsl g2 9bj&ED of thel Dnient2bh respeeotiivel B deAridey iwkdidhve of
OPG refers ; p. p i pg an_addition el etign, ‘insertions
or sﬁ%ﬁﬂﬁ?i%ﬁeogé%ngggﬁgﬁ%ggxg% ng‘géi ggagﬁcﬁlg ¥ Pl OPtimal

W07/ 23614embossing of any kind of foils. This obpertUse6/a2a8dhed by

- 24 - dev 8l £6A9 i de t ~ i
activiti esa of:)g%fThe %ﬁfgg?% gagtgi@\i)i fa’ihgggg? 5%%6 Qfevtz.lafenc OSI{(?e, s‘l;eﬁgt are
= a

not |imited ¥Y i QPEFaE1PRVHRVWRECh the gehdexst ab6l mevieabdst erably, the
pol ypept i deslative haweeach ttikefNdng hetihlalk besgekbceasuenge of 21 amino

id . . OPG pol d by the
R N——— Ty AL
[ 22- 401] - Fen ferdiemn, te aallaw1803e FE-6tisbbhizingsepetatidh. 4@hHe nouse

|22 401], DT 5. 1001 nager o4 Baryioppr RREAEE UG on and

hunman
human met _eg;ge_ng]ii_ry embodimeRt aci d nunbering i $ as shown in SEQ | D NO 121

(rat), - SEQ I D NG 123 (nmouse) and SEQ I D NO 125 (hunman). Also 15
enconpass T 0 eptide _derivati ves. havi ng del.eti qQns or )
car bggy- t gl?nn?a n%&?¢%ﬁ%§t #%ﬁgh%’f fﬁ%?r Brtql Fnogpﬁﬁ&ﬁétlon oL s dasdicfues

180- 401 ofofOFGe cimvent hom efani tive aebdossing elfafigedsi whies des rB80r1401;
del etion r Al cysterLpe-ri I f. OR in

parti cul a?%ﬁ%?%nogfﬁag%)r' t?‘l%dd?%tél lrn%(C:grsgo)&(f;é;l-ilt gg%ﬁ%ﬁ%fgfﬁ%eﬁeneqfri ch
domai n; arfd® eMPOSHENG robieranvheraindtbratgeshingaisy sxpiosed itsh an
donmi n, i reqesidicisséquike €bstes §saphayy-terninal) cysteine-rich
domain. In one enbodi nent, OPG has from1l ™ to about 216 am no acids
deleted fromthe carboxy 25 termnus. |[In another enbodi nent,” OPG has
from1l toAs mentdmnedlOtkei determilsedehatadlf pogithennaifuc iidifent

t erm nus ' 1 0o 1 pus.is_at residue 2 and,
optionall 3(/6@ ﬁ('ggé .ﬁ%%?%%gé%@gl%ﬁféw Egahnﬁsngsgdgc&&rgﬁé’@ %r%ﬁg}tehe
car boxy t eff{§htiston Jpot only ensureggdat sbableORGtpely depvites sant anpassed
by the  syndH¥gMiDNidMChe h oL PG 4 [ 22518 RSt 1
fusi on, htéﬁ’[%qnqéizz- 201]-Fc f S%%P%E%% %gg%%r@gt aish %]t?sio nt,lmrraoluse
[ 22-185] - T ’r#ﬁll%%elf‘ 1gbyjefcthe matpyipdh. tPhbse epdlograsti des are
gg?ldggg/i'ﬂhesmﬂm&é,anthe invent V§h 974 28R4# refers to azgxethod for thet

; : - - nos
cells, suc ea%;atd% ST AFLLLTE, FAATRE RUFPERE OF SUDRSSIRGHE del L
enconpasséthdneitha i rmantimmowhi shaienary opexptéssgdtihe poddedyotde host
cells include the foll owi ng: human net (22-401), Fc-human net[22-401]
5 fusion (Fc region is fused at the am no term nus of the
full-1ength OPG codi ng sequence as described in Exanple 8), human
nmet [ 22-401] - Fc fusion (Fc region fused to the full-1engh OPG
sequence), Fc-nouse net[22-401] fusion, nouse net[ 22-401]-Fc fusion,
human met [ 27-401], human 10 net(22-185), human net[22-189], human
met (22-194], human met [ 22-194] (P25A), human nmet (22-194] (P26A),
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levels are detected in the kidney. A | arge nRNA species of M 4.5 and

'7.5 kb was detected in skeletal nuscle and pancreas. In human fetal

ti ssue, kidney was found to express relatively high levels of the 2.4

kb mRNA. 5 Using a human probe (vide infra), only the 2.4 kb

transcript is detected in these sane tissues. In addition, relatively

hi gh Il evels of the 2.4 kb transcrp® Was detected in the |ynph node,

t hymus, spl een and appendi x. The size of the transcript 10 detected

by both the rat and human Osteosprotegerin gene is alnost identical to
the length of the rat pBl.1 FRI -1 insert, suggesting it was a ful

| engt h cDNApelreied in a mutual position in which edD¥AMIIER irlSthe
System ¢ dell i a i.C.mc The rat OPG
cl one pBl.%E§§§E§s33355§52%8%§t%%¥Tért4$fﬁﬁ%%ﬂﬁﬁqf%Ft%ﬁ?%%ding region for
subcl oni ng2PRESXARately syBRetinige ldve didtiwe aax fraansitaetteci HriSiommet et
al. J. 20rofhir.. Invest. 94, 1310-1319 (1994), and PCT Application

No. US94/ 11675 and co-owned U.S. Serial No. 08/221, 767. The foll ow ng
5" and 3' oligonucleotide priners were used for PCR anplification,

respectiveByief DBBcr5btGAGTAGTGEGAﬁ&%g%gQEQQGTGECTGTG-3' (SEQ I D NG 9)
5' - ATAAGAATGCGGCCGCTAAACT TTC 3' (SEQ I D NG 10)
The PCR reaction m xture (Boehringer-Mannheim) 30 was treated as foll ows:
94[ err] C f Bhelinventéonl wiyldl be @&pdmrin@d in mdrer drasidc héd widf€ef or 30

sec, and 7éi€hfgéférgh&%F§8 25 re&erf@gﬁéﬁg%égyéﬂ%q ng anplification, the

sanpl es were purifi over agen unns and di gested overni ght
with Spel and Notl restriction enzynes. The digested WO 97/ 23614
PCT/ US96/ 28621 1 _ shows a schematic representat@on of thd’roducts
were extracted and preC|ptta£ﬁd and subclgged , into the Apok pronoter
expression vector. Prior F8OtRINGNOE, 8P LRLLSRGPEhECLdEH &M@ cl one,

HE- OPG it was - sequedeedlbpednsiies;it was nutation-free. 5

The HE- OPG pl asimid was purified through two rounds of CsC. density
gradi ent centrifugation. The purified plasm d DNA was digested with

Xhol and ABEGE. 2 andadd shew3aepkbitiansgénenigagemenwasfputidi ed by gel .
el ectrophoresi's. The puritpgenhirggnget S ofli t iy ection
solution of 1 [err]g/m ig 5.nNI$ris Bﬁ@ egbb%%zggo?Sa%%gﬁbéﬁgﬁgﬁ%g e-cel
enbryos from BDF1 x BDF1- evicepiggskpeseder e injected essentially as
descri bed (Brinster et al., Proc. Natl. Acad.. Sci. USA 82, 4338

(1985)), e t h i gj eciion_needles.were bevel ed _and 15 sil.iconized

bef or e use?fggﬁb%y%édméregééﬁtﬁggdsteé}ﬁiEﬁﬁl%lon e Enéﬁgqpﬁﬁﬂbéﬁgﬁighd 15
to 20 2-cell enbryos weretoothingansfethedemboskéngyirdddies sof

pseudopregnant CD1 fenal e m ce. Fol | ow ng term
pregnancy, 49-offspring were 20 obtained frominplantation of
nicroi nj ected- efibryos.  illupkratespthaginéluesceeofed Bpdrdrough

anplification of the fopleghatRd 5EaRSEeRBinN-genpH %%é%{ﬁ)&ﬁﬁ% The
u

target region for anplification was a 369 bp region of the man
Apo E intron which was iﬂg?%%%ﬁ PAStRECBRpressi on 25 vector. The ol i gos
used for PCR anplification were: 5'- GCC TCT AGA AAG AGC TGG GAC- 3’

The conditions for PCR were: 92 _ 4[err] C
for 1 min, 63[err]C for 2B°8kElomngf the ryolder] Eopshisgssescadiingits. O

(00 FHL 7, 2 SE8H O A RER L RAR ) 0

the 49 ori gi nal of f spréngnvénvess;i dantified as PCR positive
transgenic f ounders. WO 97/ 23614
PCT/ US96/ 20621 - 47 -

At 8-10 weEkG.o08 age, fivshowsansgeoreebpundensg illustZatibn %6 al7, and 28)
and five controls ( 1, 125té§+ sacrificed for

18,. d, 30
eé%%?%gispggltﬁPéeﬁgaggei§8ﬁ$ﬁﬁffron1the 5

necr opsy and pat hol ogr ca

remai ning 4 founders by partial hepatectony. For parti al hepatectony,
the m ce were anesthetized and a | obe of liver was surgically renoved.
Total cellular RNA was isolated fromlivers of all transgenic

f ounders, and 5 negative control littermates as described 10
(McDonald et al. Meth. Enzynol. 152, 219 (1987)). Nor t hern bl ot

anal ysis was perforned on these sanples to assess the | evel of
transgene expression. Approxi mtely 10ug of total RNA from each anim
liver was resol ved by el ectrophoresis denaturing gels (QOgden et al.
Meth. 15 Enzynol 1=52 61 (1987)), then transferred to HYBOND-N

nyl on menbrane (Amersham), and probed with 32p dCTP- 1| abel l ed pBl. 1
insert DNA. Hybridization was performed overnight at 42[err]C in 50%

For mam de, 5 x SSPE, 0.5% SDS, 5 x Denhardt's solution, 100 [err]g/m

o . =R I A o B A N~ o



MO 97/ 23614 PCT/ US96/ 20621

- 67 - cDNAfrompRcCM/I\/UODGwas anplified using the fol |l ow ng
ol i gonucl eoti de priners: 1333-82; 5 5'-TCC CTT GCC CTG ACC
ACT CTT-3'" (SEQ ID NG 42) 1356- 12: 5'-CCT CTG TCG ACT TAA
CAC ACG TTG TCA TGT GIT GC-3'" (SEQ I D NO 43) 10 Thi s
primer pair anplifies the nmurine OPG c - regi on encodi ng am no aci ds
63- 185 of the OPG reading frame (bp 278-645) and contains an
artificial stop codon directly after the cysteine codon (C185), which
IS followed by an artificial Sal | restriction endonuclease 15 site.
The predi cDedags Gre st iio axf itritee rImet erficioorRI restriction site
useful for subcloning into a pre- exi sting vector. After PCR
anplification, the resulting purified product was cleaved with Eco R

and Sal | For thesfundamsntaddStraicdayss ohride mnhegyjand rdeyisre, was 20
gel purifi Q@f&@@d@wﬁme%eomécttdfva&é *h%bxﬁélb&érm%ed Us IB¥teAt§d ar ge
restrictio t of Rl . gnd Sal di gest of
pBl uescri pg r%abgﬁ‘l F& %&Sr dfomassed beﬂ‘féeer“estﬂct |trﬂj3tﬂ’r%m d was
di gest ed V\netnboldlsn.chgi Irioldm:l:sXImf which g fdefiwadly fo edvaindgel
purified. 2 l.ch contains ope |n fra encodi ng
resi dues 1£?§§/en % en Slrjéb(?lt\(g{{r%ed %A &= %Xﬁoncfhtif% Jcﬁ‘gégi of
t he expr es§moﬁx\l@cta@rd FeERsedTRgainst rdsuldriney extldrer mefEPGu{ 1-185],
encodes a r

Taﬁll:lﬁh%%ta%qe presfEP Yy {%@ﬁt é%ﬁ%%e&er%:ﬁa{eﬁﬁnﬁlé ocr}'sc;tﬁ{é}e

resi due ocated at position

t ransf ect ed€3R§ drug sel ected cells was produced as descri bed above.
WO 97/ 23614 PCT/ US96/ 2%21

- 68 - 3 TCC CTT. GTG ACC ACT (SEQ I D
NG 44) Both %gk?%fm% rollers; areqgs o RPREA SRASIGTG GoT TCT
CTG TTOch(J-SEQOIfD'd‘kG 4zme kind which is schlmestiwdlley qredwn a:rfpl i fies

t he murine G q .0 9 f
r eadi ngI 10 l':gfg’r ame fige‘;eg“%%% Qﬁ%ggln{%aﬁ;u}gh Igr q‘ﬁ’l%isajs Lshﬁgrati
directly aft@eth w@u%laer@ Egdengedidn) roys @xtending Jfrolﬂhﬂved by an

artificial c$alcumfleaEnt G %r@mwla‘%ﬁ?%er endidiflarht qﬁ 1’&%% perpduct
0

contains an_lI, nrler nal Eco restriction site usef ni Ng
into a pre® RrES r\rec?‘\?r mengiohe i Hhpl ) it |§ﬁ¥‘eniar?~'elci%%ul ting
r)U(r]I ifi efl pre@treisevmmloeﬁvadim ttheEey Rimialyl Sadeth are f:rleﬁaistTlﬁattém as. d
endonucl eases ..an ment s. ie epurr |e
pr oduct vvaz%t ﬁg‘% srﬁ’ltoarqe éhaer gDq:ecrl%l%ntg{é 1353 ﬁ(}ggﬁ? °c%t i P ¥

Eco Rl andaBakcpge P%I@eswhdfchpmarﬁesmdq:ﬁd miePGa#de Fn dﬁs&:mémﬁabssdre

The resul t @ oRliewd dﬁa%r@ Qﬁ.} gd Jwigh Hnd 111 and Xho | and the
smal | fragnent was gel purifi Thi's fragnent, which contains a open
readi ng frame encodi ng resi dues 1-185 was then subcloned into a Hind

111 Fmd 2Accsdingditges xtibfotlhEe@ﬁMz%s,SItqré Vet s RﬁiER.‘he Efé@th are .
resultin t nc run it epti de
whi ch te?m}éﬁg’t gs aé:{%@g%:dia[cﬁé; %3‘]“8 zﬁ %ﬁ? % * Corfui t?%%e%e%ﬂ%/%#)r om

transf ect edhamgetiegy by an salosctte A2c el FISG wa3) prv}mctnrcerh geraletsice besl above.
30 V@ldls fmsleat tg& t of
t he huOPG gual t]G- %(% a-ee?]&es tha%'rEl Pn roﬁ%%?ﬁe{é aéf {}?e %hgéﬁdetl%l
substi t ut | GREMEST iFdle(GARtR helabiG pdtumtdiermore @%l&dﬁ@ efhrrgh 32.

Al nut ati ppyawddalgeRit eésp. of theNBARIlM pyramlds are cut,
PCT/ US96/ 2 t he

" QUi ckChang'g"}‘%hSﬁaé’ 5 - Fec O AL LFER DY %g[enerall;( §‘?°a?1a‘§%n%1n5%11ﬁ“w ego,
CA) using ﬂ:hrearlrmefnactsuubesré@ent tor ehemettethirondi f ivins. tdtlefhy, €eqction
m X o ni 2- = S enpl.ate. an 5

mut ageni c % %%r gr&\%eprleqogé[at%e taﬁll‘lg %%oﬁy%e%eéq ?a&leyt%gf%?‘é%er‘n}é% of
deoxynucl e@EiGGés then anplifi ed in a t hernocycl er as descri bed above.
An al i qout of t he reaction is then transfected into conpetent E. coli

XL1- g{\ %%5¥ Eﬁ% hock, then plated. Plasm d DNA from 10
t r ansf or mafif’s @&E@n(‘f’é&q FaRadYy YRitlde diewn embodiment,  The
fol | owi ng pheemer thai mutwerle axdad posddieire of thd eSiHBIRSi kP - 261 Dér s hwahunman

OPG gene, resulting in the production of a huOPG [ 27-401] - Fc fusion
protein: 15 1436-11: 5'-TGG ACC ACC CAG AAG TAC CTT CAT TAT
GAC 3’ (SEQ I D NG 140) 1436-12: 20 5' - GTC ATA ATG AAG GTA
CTT CTG GGTI GGT CCA- 3’ (SEQ I D NG 141) The
following prinmer pairs were used to delete resi dues 22-28 of the human

OPG gene, resulting in the 25 production of a huOPG [29-4011-Fc fusion
pr ot ein: 1436- 17 5'-GGA CCA CCC AGC TTC ATT ATG ACG AAG
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- 87 - was pl aced under control of the |uxPR pronoter in a

‘prokaryotic plasm d expression vector pAM&®1 as foll ows. To acconplish
this, Synthetic oligos #1267-08 and #1267- 09 were phosphoryl ated
individually and allowed to form 5 an oligo |inker duplex using nethods
described in Section B. The synthetic |inker duplex utilized E. coli
codons and provided for an N-term nal frePhT oni ne. The phosphoryl at ed

| i nker dupl ex formed between oligos #1267-08 and #1267-09 contai ni ng
Ndel and Kpnl cohesive 10 ends, and the Kpnl and BanH di gested and
purified PCR product described earlier (see Section D), was

di recti onapkpdehesmisgdhetweshath&hiderio ldmd sBamd muites 1y di sl gwaMElle
usi ng stan l; i : dinto
g9 Q?Eg %EEQQ%gl%yang‘i glgx @ at J.earE"cX léh Véascotf%tg{]ﬁlg{éfg,

E. coli hos | ectroporation utilizin manu
prot ocol . prefeeﬁé ¥soketbree| avpsders afmad ok ?‘\N@s)-ﬁcébl difed®rda tONA

sequenci nganaswpar hatied e syehickhehite tNA SAHRRCOIHition, ¥ will be

muOPG net [ 32- 401%} geg Expressi on of reconbi nant nuOPG net
[ 32- 401] ZSXPEJBF' §8oPPdE™ r om cul tures of 393 cell's harboring the
pAM=21 reconbi nant pI asm d follow ng inducti on was det er m ned usi ng

nmet hods de t, o H1267-0 5' TAT
GGA CCC Aeﬁﬁik %géeg‘?gﬁ%‘?&%%og?léﬁ sGFéeré&r 29 R et s has TAC 3
(SEQ | D NOeggjnst each othe@ wWith#a26inE@rted fo:.l hand:@@mm ATT TAT
%099/093%0%n%§ EAC GRGi3Q iETE+GEEET i€CAS3 hil g?ﬁgsﬁ%%% that

- 88 - in the RRPLAST epeaned- tye xplieys, the relative tgoHNA sequence
codi ng for pagilNibear gcedrding tom@500121%.rfc0|3 derhins a 1B ne regsdwitie and

amno acid 2_throu 401 ,of, nur.,i CPG was ced under ‘control of
5 the |ux %Eepﬁ%ﬁ%éﬁ’ei O %g’kgﬂfd‘t l(?ne%ﬁ’r g(ﬁ’r ik 44 pAMG21 as
foll ows. Syhtketiongl iagds FEIG283- $hoasd t&@a&latlve mt/hermspi"mwhonyl at ed

i vi dual bt eaad ah| Aot bt Maccoraidlh Aq Sd ] Rkerullit Bqus! 5 f10L hods

described in The syn er dup ex coli
10 codons &r&tpr sPngasts @achn omlneerr,mtﬁms M idHinge ime mutual working

phosphor yl ﬁ%géhltl eker duplex forned between oligos #1282-95 and
#1282-96 contai ning Ndel and Kpnl cohesive ends and the Kpnl and
BanH di gested and purified PCR - product described in Sect.ion D was

directi onthmcelihbn&&Mo@d;ilm Wil drze kel irmnsh tRenitdn sitesy | tepdM2 1a

t | i gat d int
£ coli nolicaaT py et EnIskEmeg ' RS SR o e er s
protocol . EedAersweease to rsueﬂ ot ddhe messracctmtmth sblanlkes; Bine DNA _

sequenci ng S f o Mifé}g@c G -
Met - Lys[22erf(a)L(%]ewger]fl%%b WA Qow}h&@éxgrﬁel?s\lfion | recoﬁ?%gﬁ?%%)

Met - Lys(22Fhus’ resugingolifp éptsige YaroMaremy &W%Q%{Zcel FBifar boring
t he 'r econbireant: irdMESE itliaricd ftold AWdtth | 1 uct it ¥@tSed 2bn dRT @S I pegndsi ng

met hods descri cty aqn, C. a.,go #1282-95 .. . . :
5 - TAT GAASAGATARE TaF -GACRAL A AROUTA ey TR TR o0l SHEL BBl RAC Tao
TCA TCA GCFheCtriGramfexenidATEIrectizm arel KIEs T&@®W§SE®ImMCII¢

WO 97/2361400th position in the axial dlrectlon ﬁ?@é@gfﬁﬂat the

- 89 - digo #1282-96 C ATT TAT CAC ACA
GCA GCT GAateehd ex§ now mprpaddy GQHWMT WWWWT@@@@ GAG

TTT CTT  toot®A1¥ sibR@U2d¥@142)enclosed bd&EwddH i fuzeth of the
met -l ys- (hi uence codi.n erm

resi dues %)n[eﬂ?lel‘qulzL T &1 s Hhak fhe ﬁ%\é%s t'sa t'l\ﬁ&ffh?%{‘ﬁlﬁﬁe 8-8y9

am no aci d¢h2irt ledgegh 404 cfinder itthe @?G_:emsoﬁ)ltatwcteath amelecutoandol of
the lux PR req'ptp%rlnft% %rx%k%@é&tt'e%ed A& él%igmgéy%é gs

follows. P nd I'gonuc
#1257- 15 a§a[§|thrérnsa deepfid pelsddrian mﬁﬁ\mgmmwrpmhwq] smhlasand

tenplate. from WREICHOGHEY D Gidd s Wed & &8 @@f@ﬁé@eghbwsSectrhen B. 15

The resultin CR sa Iewasr sol ved on na

product wasOROEEd, ez drnR g b e‘ilynamlc%%hYBé’PrHP F§§ttﬁ18t| on
endonucl eapes iandnpur iAfs ethowbhen FIG Nde! tnds Beedf - sit gjesl £diagd efdfeicki ed
PCR product generated using oligo priners #1300-50 and #1257-15 was 20
directionally inserted between the Ndel and BanH sites of pAM=21

usi ng standard DNA net hodol ogy. The ligation m xture was transforned
into E. coli host 393 by el ectroporation utilizing the manufacturer's
prot ocol . Cl ones were selected, plasm d DNA was isol ated, and DNA 25
sequencing performed to verify the DNA sequence of the

muOPG MKH 22- 401] gene. Expr essi on of reconbl nant

I T L e r Y oS o [T T



bet ween the Xbal and Kpnl sites in pAM&1- huOPG 22-401 30 using standard

"methods. The ligation m xture was introduced into E. coli host Gw21
by transformation. Clones were initially screened for production of

t he reconbi nant protein. Plasm d DNA was isolated from positive

cl ones and DNA sequenci ng was perforned to WO 97/ 23614

PCT/ US96/ 20621 - - - 110 - verify the
DNA sequence of the HuOPG Met|[ 22-401] (225A) gene. The foll ow ng

ol i gonucl eoti des were used to generate the Xbal - Kpnl |inker: 5
adigo #1289-84 5' - CTA GAA GGA GGA ATA ACA TAT GGA AAC TTT TGC TCC
AAA ATA TEF TFEAIEPA CRGA MGA G RAC s aEoge LTt imETembos ST TGA TAA ATG
TCC CCC GFg1hAes.3" (SEQ I D NO 115) 10 A igo #1289-85

5'- CCG GCG GAC ATT TAT CAC ACA GCA CCT GAT GAC TAG TTT CTT CAT CAT
AAT GAA GAT ATT TTG GAG CAA AAG TTT CCA TAT GIT ATT CCT CCT T-3'" (SEQ

| D NO 116)Inl%ny po$itidhredt Qigapdle?t 404] €12 680 agabd £26RY rolls,

A DNA squ_%nce odi n fort an.%ter nal net hi o€| ne, and. am.,no aﬁllds 22
t hrough 401%f° SIidg (1P (FREPTOI FHRURE PoEPEFBRa 26 BErAgRL
substi t ut &2 .by TXis girzovuee sindgrapant tehs Ddn t Wel Chixg@Re pabest €hei n

prokar yot i&, .exnr §§si vest ﬁi%/[%} tr S b X
Synt heti c f(;ﬂ Lgosﬁ 1%%% %E]d. 8 J8 V\%rg&?’ Hg%ﬁg% eﬁo?gﬁgpﬁ}éﬁ BPi go
| i nker duf eishhiacesurnt a8 this grebhosshesi velbatsirqnetbgniRetBblri nker

dupl ex 25 pdiiidiczehard+dBhg Bo CBLG. COQORHStREIs easPEedodNthNon of term nal
nmet hi oni né. The |i nker duﬂ ex was directignally inserted between the

Xbal and FFIiWR RENELII Ll op\ESAFHERE 52- HBIF ( P25ARC Ui ngASt andar d
nmet hods. menthilmdd, gad | congsldéraiel gafotrér bduceduineéd En oelderhast 30

Gw21 by tr.ansfo ' es were jnitiall r . o]
product i o#lgﬁi%%%%%n%b?%%fgﬁ%Y e?ﬁ. hﬁ’?a@‘%{:‘dgbig Sggﬁg\%égefis%yﬁgtlgéoﬂ om
positive clfmexiann pensrglhen nbnvwalke axiapepfoinetheo verify the DNA
sequence d@@é&@ﬁm&i% %%%%ﬁﬁéoli F288) af8"StabPBe P viRG &lroRas
PC%]'/ uUs9e/ dake roller with a constant mutual tooth_pggition in theyund to

have the- et d NG| fa0ge 26f sehghbbrbRE DY therefagpakhiseraei.d nat her
t han al anine, and tt_[u' s clone was desi.gnat ed hu(Pf met [,22- 4Q1] ( P26D) .
The fol | ofitfy S35 LH1T4ofRCPROITALCTRPESHEEY FOPGERBraYe3LRE Ral - Spel
5 linker: paper foils, i¥igos##€89-8Bn the initialb' posCTAoGAATGGA GGA ATA

26 STy the teetd Tolfd 2180 hTclCh FTRABARE s ©
TCT TCA TGAR Tore el abdipgeiipnccin whichharappaatigTstebleapasiGiopariTce

TCC TT - FngagemedSERUDRING 148 ained by ¥ rEARAVEPEiEBNE22mIA] iHP25A)
20_ _ - A se Ue[’]Cf ﬁiOdl ng,for an N-t_er m nal et hi oni ne and
ani no aci d*2F4Hr r%@ﬁlﬁ thBht Pl with the proline at ‘position

25 being substituted by al ani ne under control of the |ux PR pronoter

in rypti,c.exp I 0D r A%/Ggl r s 25
fol |l ows: e 'plgs#%sépi%%gﬁﬁgagﬁgg ] aﬁgﬁéé%%B %%'t eth%:u@ 22-401]
(P25A) weretkesing geseedssi in kbal paAdtion ofphihRl laNestdoneadds:. THe 450
bp fragrferandvaﬁnI@@éaé@ﬁventicna‘aiOHbeéP{G%ésl%@Bﬁ[ 2%189418)and firfhgdnl Kbp

f ragnent S i sol ated frop EQNGZl gCPS( 22-401% %PZS@) : _Thcf_se . 30

f ragment sV%eQ"é“F?'gaY]%‘a PRyBRERePLahf®i hERSHULEIORRL FORLIST are dgidiqadgd
G221 by twanstoameléonandl thesewetethe othiei trodllley byr ednreddor The

D Ol e d 8 [REOBLEA e veyoyB0R! BL BT iR MRE deigiat{ rom
PCT/ US96/ 20621 the embossing length in the tooth posiXion of thexd DNA
sequenci ng; o] k h sequ e ;
huCPG_th%Egeﬁ%gf%é?%g§ggggggﬁeagx1& ?ogyér thanS SAUSRE dgh*%géﬁﬁﬁi%g .
Associ at i oFPQ¥R ¢S MpheRevBile the foil nervescpoec@ots addg HeekdRA t o

over expr essrélPE t@d@sion budlilsveia egheheird idenedbeonendidi vaee sedi a
for the anal ys g of secreted reconbi nant OPG using rabbit 10
AT IoRRl I

pol ycl onal @ tibodies. An aliquot of condi ti oned nedi a was
concentrated 20-fold, then anal ysed by reduci ng and non-reduci ng

SDS- PAGE (Figure 15). Under reducing conditions, the protein

mgrated as a M 50-55 kd pol ypeptide, as would be 15 predicted if the
mat ure product was gl ycosyl ated at one or nore of its consensus
N-1inked glycosylation sites. Suprisingly, when the sane sanples were
anal ysed by non- reduci ng SDS- PAGE, the majority of the protein

m gr at ed as an approxi mately 100 kd pol ypeptide, twi ce the size 20

of the reduced protein. In addition, there was a snal | er amount of

N - - o o - o 4 a Y e . - NN PN A N



i ndi cate that huOPG (22-401]-Fc only needs to be present during the

~termnal differentiation period for it to WO 97/ 23614
PCT/ US96/ 20621 - 132 - exert
its all of its suppressive effects on osteoclast formati on.
B. Invivo IL1-Terr] and TL1-[err] chal Ienge experiments
I LI increases bone resorption both 5 systemcally and | ocal |y when
i nj ected subcut aneously over the calvaria of mce (Boyce et al.
Endocri nol ogy 125. 1142-1150 (1989)). The system c effects can be’
assessed by the degree_of hypercalcema and the |local | effects
hi st ol ogi cé‘PFyab’ie §3Bdsgj RperpEipey abpvever 1 geradn dddTGe t he

ost eocl astc@i@dmieﬂsrmae@nge fullie1ake® as well.of ThigSe iexpeld ments was to
determne if, reconb

01] Fc coul d di t he | ocal
and/ or sysEBRPE Slng procﬁElPrrSngf EEFLI”‘\[?G'? i BECEF RS #&@Jsl y over
the theametatjiandopapke cahvarozise Ial.ldynamll:':') compensatlilon] dferar |
exper | ment r}: ?: ch. err rNRll‘e 'f' (E:%e( lt% ?@b%%s%&t ‘?_-)oﬁ%%‘% ‘au"ée%s Were
di vided into ﬁ "Bt OW ng fFeat nent groups
Control gratg: elast@r:earyed ani okhsx( moa;els, 220 endesisiag eqqqrebrmg)rtbday of
2.5 ug of {hl-fReEhtichOWsdRse 1onge er po@é%cfe[ 3% Ac@éel gctéhr eftah A

(mce recelved 3 I njections/day of [err] muOPG [22 401] Fc)
Low dose AT 1s gﬁﬁeﬁgr[ i@ame] CpE tadd rsreﬂﬁré:rqq eIPIr”@n LuOPE B 401] -
Fc treat edcasepathe( élnb@s@@.ﬁqlt taelrﬁu eﬁtlllor&eltté&sioqfaﬂeo if tZﬁ derf4 g nuOPG

22-401] - F h d oPG | L1-
Eecer ve!j t%éhgﬁﬁgngogggpmnﬁgp ohl atl%ni A% A9 FRSH &4 [egkl%ctﬁ-\}‘ésm o

factor or w€htheeffQldWing relathowishdpseraara al bunmin i n phosphat e buffered
saline). Al groups are sacrificed on the day after the | ast 30
injection. The weights and_blood ionized cal ciumlevels are
neasured b8tore The fiF3diphj pétrbnof tber figsts roller after the second
injection epd 24=hoursraltigl phechhb¥dthe seconbllrodlliegction, just before
t he anrrralgwere sacrrfr g WO 97/ 23614

PCT/ US96/ 268 teh difference - 133 - After
sacrifice The ‘cakvari athebeetéfra\ledaa!ﬂdlpmcbe:sﬁe(dxominal fidcparaffin
sectioni ng I L rr 5 Male mce (ICR
Swi ss whi tgf" aged 4 weé é'%we#n%)éggag CtOded into the follow ng treatnent
groups (5 Brce p@r enmpigicaply Geferolingdofgction =al9$ha/ 3+ eat ed ani mal s
(mce received 1 injection/day of 5 ug of ILI-alpha); Low dose

muOPG [ 22- 401] - Feyt reat ed ani rTK| S (m ce received 1 10 II’I]EI jjon/ day of
10 [err]g 8% fu [ 22- 401] - FcATLEw dose T2 muopg [ 3% #01PTHc and

| LI --al pha, (dosing as above); High dose nuopg [22-401]-Fc treated .
animals (mce.received 3 i njections/day of 10 [err]g muOPG

[ 22-401] - Fc; High dose mUOPG (22-401]-Fc and ILM[err]. Al mce
recei ved t i sanemeri%alnedsaplsf, itfjiectmenarsyday of either active factor or
vehicle. Al groups were sacrificed on the day after : t he | ast

i njection. _The bl ood iqnized calciumlevels wer e nmeasured before the
first injedtion,=four RodP< after the second injection and 24 hours
after the third = 20 IoLL39i9nj ection, just before the aninmals were

sacrifi cedT _ The aq 5& wei ghts were neasured before the first

i nj ection, “four hours aftg the second injection and 24 hours after
the third Bl infFectiof, 40@st BeBGCe =t s 003 ani mal s were sacrificed.
After sacrigfice the calovatroroa_ 029040y € renoved and processed for paraffin
secti oni ng. keigs 73l ogi cal net hods Cal vari al bone

sanpl es were fixed in zinc 30 formalin, decalcified in formc acid,
dehydr at ed ot ioawsh > 0.003,et hanol and nounted in paraffin. Sections
(5[err] mthick) were cut through the calvaria adjacent to the

| anmbdoi d suture and stained with either hematoxylin and eosin or
react ed fowhtiaht maaersr eiadt e aud I -plwrsiphradragee fifécvily ensured. Whhe

97/ 23614 . . . . PCT/ US96/ 20621

- 134 - precedl(lg éir%énel%stﬁ?%'/a@e aanldl cBunt &t st ai ned with hemat oxyl in.
Bone resorption was assessed in the ILI-[err] treated mce by

hi st onor phonetri ¢ net hods usi ng the Osteoneasure (Csteonetrics,
Atlanta, GA) by tracing histologic 5 features onto a digitizor platen
usi ng a m croscope- nmount ed canera lucida attachnment. Osteocl ast
nunber s, osteocl ast lined surfaces, and eroded surfaces were
determ ned in the marrow spaces of the cal varial bone. The injected
and non-injected sides of the calvaria were 10 neasured separately.

I LI - [err] and |L1 [err] produced hypercal cema at the doses used

. ' Y 1 ~ - [T - g



(1) SEQUENCE CHARACTERI STI CS: | (A) LENGTH: 33 base pairs 45

*(B) TYPE: nucleic acid (C) STRANDEDNESS: single
(D) TOPOLOGY: i near (i) MOLECULE TYPE: cDNA 50
WD 97/ 23614 PCT/ US96/ 20621
- 153 - (xi) SEQUENCE DESCRA PTION: SEQ I D NO 23: 5
AGCTCTAGAA TTGTGAGGAA ACAGCTCAAT GGC 33
(2) | NFORVATI ON FOR SEQ | D NG 24: (i) SEQUENCE CHARACTERI STI CS:
10 (A) LENGTH: 39 baae pairs (B) TYPE: nucleic
acid (C) STRANDEDNESS: single (D TOPOLOGY:
| i near 15The deS%H?GME@FEErWPEmb@Ment offers SlmP%#FlSE@UENCE
DESCRl PTI @blfﬁﬁ.lﬂw 2éng 11fetMéﬁE@CEﬁeC¥%®G%AAaAEQEE CTCAC
: %%r INFO? TI g g % %§) ? I§
CHARACTERI 1R’ 5hng T epep ?DEEMG‘?Q he fdd paterial, an

(B) TYPE: sﬂ.mp_‘ee coperdtion. In this embCHifMERANDERNESSadsianglagedfds to

SEQUENCE D M1 kP iR ot Ratbs PhiBe St En, Ao R a¥api S aboocoacn

CAGCGAGAGGIaiiacement into the preferrgd stable( apthREORMETEDNNFOR SEQ | D
NG 26: 40 ¢pe toothlﬁb% SE@%a%&%BB%He%s are also gossibl(e'a,‘)
LENGTH. 38 base pairs TYPE: nucl ei ¢ aci

(C) STRANDEPNESEF - singl e 45 (D) TOPOLOGY: |inear

(ii) MOLECULE TYPE: cDNA 50 WO 97/ 23614 _

PCT/ US96/ 20621, . . . 154 - " -

() SEQUEREE TREERFBTREK. PEERF PBIARAHAth teetp rty QhsEe BREEPIGHSS

AGGACCACALO T GAACKINS same height, i.e. the pitches :&&ve ﬁo c(oZ')reIsmlé(ﬂQI\/ATl ON .

FOR SEQ | \ L
(A LENGTEP%I%g%rse' but the thuﬁ%%’% ﬁ“‘%wﬁ ucl el c acid 10 -
(O STRANI:EDNES@b%YngFE the case of diffementobedgbys pifndde teeth,

(i) MOLEGLE Ta'f’g, ¢DBA tA8 undriven roliler $E %d@@smlt%ﬂt@é SEQ ID.

NO 27: 20 ?GCI G CTTATTTT C CIG

43 W?NF g F ON Fd&éé PDeKBPsgd to a S1ig thY) agEeaNCETear
CHARACTERI }&TtCBt P25 easier to exchAhgeENWGEM thz ldas.&'elmalrrcd.ler.

(B) TYPE: nucleic acid (C) -STRANDEDNESS: single

(D TOPOLOGY: linear 30 (i1) MOLECULE TYPE: cDNA . (xi)
SEQUENCE DESERre¥Lers BEY RDSROceBprise meanSCLOFGAGET eGANSTERYCOT
AGGACCACAA. ~ RCERYATT ON
FOR SEQ | D-RG J@@g%&z 48ntat;y %y (| e) g. oarag 0%1&.113 §._|1_:| %e (e@géé\l

(A) LENGTHR2Bheasédpsgi pE the rollers Wth@B)enB‘ﬂQE 1ﬁh@laé-'| c %}‘%F at

(C) STRANDERBESGarsi aglieprovide a coarse OPieh®EiGaYod ithrarrdiblers,

I(DICITZ Ugg]é/EZE gingntrlgNAlng %o a correct engagemengc andGJt%ﬁssubsequent

(XI) SEwEmmthm rSEQekB KO: 2Beir stablECPERAAGARACACIGSAGT GACC
ORYAR F E
cHARACTER S e LERs e Q°(c%a B RRnyon, play. dn drdestd o 2
e SPRARIEDNISSS:

e palrs

(B) TYPE: htepepptyaiddigplacemen hesjstpkle

(D) TOPOLGQsYsitisgar (ii) NL']_ECULE TYPE: cDNA 15

(xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 30: 20 CCTCTGCGGC CGCTGTTGCA
TTTCCTTTCT G 31 (2) 1 NFORMATI ON

FOR SEQ | DrtiOi8lalso possible ¢b) 1SCRUENEE nGHARACH1®H ¢vsXSions as

Eég EESEL S%@ Eﬂea%'tgﬁle position of (eﬁ)(ggﬁagt{r&% 1355 f:ﬁ{éigoand
(ii) NU_ECELESTWEexgg@ﬂ@ any risk theit) tSRQUENGREISEICRIFAT| oD SERPR D2

CN;Oy?’ﬁI 535 stable posgzhloﬁhrtoLﬁUdPrf(fe@re‘?lﬂ—% Tyr g éﬂkaﬁn&-ﬁ\’é Asp EbenChy Thr

15 the %Fﬁb&sUPEé&tAen is at(tzt)merqm:mﬁm\}aﬂ@%ﬁm@ Nef 3bhe
E:Bg $$%EN£E19WE%$%€SW4EOCK“ by) cslTaRx%s)nd.El‘H@I-éx:?allbﬁse pairs

. | \
(0 Toro AFPFrRedbtisporier axiey e S i WS plav-

97/ 23614 free gear could be connected between the two roPEY$)596/ 20621

- 156 - (xi) SEQUENCE DESCRI PTION: SEQ ID NO 32: 5
TCCCTTGCCC TGACCACTCT T 21
(2) 1 NFORVATI ON FOR SEQ I D NO 33: 10 (1) SEQUENCE CHARACTERI STI CS:
(A) LENGTH. 34 base pairs (B) TYPE: nucleic acid
(C) STRANDEDNESS: single ' (D) TOPOLOGY: linear 15
(ii) MOLECULE TYPE: cDNA 20 (xi) SEQUENCE DESCRI PTION: SEQ I D

NO 33: CCTCTGCGGC CGCACACACG TTGTCATGTG TTGC

7 NN\ R IF /7R AA "I 1 /7NA | /7% /s~ 1 r~ YRS N~ IR N



10 ~ (ii) MOLECULE TYPE: protein (xi) SEQUENCE DESCRI PTI ON: SEQ

"I D NO62: 15 Met Asp Gu Qu Thr Ser Hs G n Leu Leu Cys Asp Lys
Cys Pro Pro ' 1 ' 5 : 10

15 Gy Thr Tyr 20 (2) 1 NFORVATI ON FOR SEQ I D NO 63: _
(1) SEQUENCE CHARACTERI STI CS: _ (A) LENGTH: 84 base pairs 25
(B) TYPE: nucleic acid ((3 "STRANDEDNESS: si ngl e

(D TOPOLOGY: |inear (ii) MOLECULE TYPE: cDNA 30 (xi)
SEQUENCE DESCRI PTI ON: SEQ I D NO 63: 35 TATGGAAACT TTTCCTCCAA
AATATCTTCA TTATGATGAA GAAACTTCTC ATCAGCTCCT 60 GIGTGATAAA

TGrcooocal Igimately, the rollers could also be mutually posiBiongd by(2)
| NFORVATI g\ia;a%fsg@ dda P P in such a dxsﬁb%x@E&&EﬁﬁEtChi%@IEBl STICS:

A LENGTH base ir E: . nucl ei,.c_ac

ECg STRANSEN &R pa *‘%e sense of the {.%Ygrraga}okﬁ prp@gprmlneg

(i) I\/D_ECﬁiLcEx'IE\fRE stﬁﬂ 50 WO 97/ 23614

PCT/ US96/ 20621 - 170 -

(xi) SEQUENCE DESCRI PTION: SEQ I D NG 64: CCGGCGGACA TTTATCACAC
AGCAGCTGAT GAGAAGITTC TTCATCATAA TGAAGATATF -~ 60 5 TTGGAGGAAA
AGTTTCCA 78 (2)

| NFORVATI ON FOR SEQ I D NO 65: 10 (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 44 base pairs (B) TYPE: nucleic acid

(C) STRANDEDNESS: single (D TOPOLOGY: |inear 15

(ii) MOLECULE TYPE: cDNA 20 (xi) SEQUENCE DESCRI PTION: SEQ ID
NO 65; TACGCACTGG ATCCTTATAA GCAGCTTATT TTCACGGATT GAAC
44 25 (2) I NFORVATI ON FOR SEQ I D NO 66: (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH 38 base pairs

(B) TYPE: nucleic acid 30 (C) STRANDEDNESS: single

(D TOPOLOGY: |inear (ii) MOLECULE TYPE: cDNA 35

(xi) SEQUENCE DESCRI PTION: SEQ I D NO 66: 40 GTGCTCCTGG TACCTACCTA
AAACAGCACT GCACAGTG 38 (2) | NFORVATI ON
FOR SEQ I D NO 67: (i) SEQUENCE CHARACTERI STICS: 45

(A) LENGTH 84 base pairs (B) TYPE: nucleic acid

(C) STRANDEDNESS: single ‘ (D TOPOLOGY: linear 50

(ii) MOLECULE TYPE: cDNA WO 97/ 23614 - :

PCT/ US96/ 20621 - - 171 -

(xi) SEQUENCE DESCRI PTION: SEQ ID NO 67: 5 TATGGAAACT CTGCCTCCAA
AATACCTGCA TTACGATCCG GAAACTGGTC ATCAGCTGCT 60 GIGTGATAAA
TGTGCTCCGG GTAC 84 10 (2)
| NFORVATI ON FOR SEQ I D NG 68: (1) SEQUENCE CHARACTERI STI CS:

(A) LENGTH 78 base pairs _ (B) TYPE: nucleic acid 15

(C) STRANDEDNESS: single (D TOPOLOGY: |inear (i
MOLECULE TYPE: cDNA 20 (xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 68:

25 CCGGAGCACA TTTATCACAC AGCAGCTGAT GACCAGITTC CGGATCGT AA TGCAGGTATT
60 TTGGAGGSCAG AGITTCCA

78 (2)- I NFORVATI ON FOR SEQ I D NO 69: 30 (1) SEQUENCE
CHARACTERI STI CS: (A) LENGTH: 54 base pairs

(B) TYPE: nucleic acid (C) STRANDEDNESS: single 35

(D TOPOLOGY: |inear (ii) MOLECULE TYPE: cDNA 40

(xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 69: TATGGACCCA GAAACTGGTIC
ATCAGCTCCT GIGIGATAAA TGIGCTCCGG GTAC 54 45 (2) | NFORMATI ON
FOR SEQ I D NO 70: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 48 base pairs (B) TYPE: nucleic acid 50

(C) STRANDEDNESS: single (D TOPOLOGY: |inear

WO 97/ 23614 PCT/ US96/ 20621
- 172 - (ii) MOLECULE TYPE: CDNA 5 (xi) SEQUENCE
DESCRI PTI ON:  SEQ I D NG 70: CQGGAGCACA TTTATCACAC AGCAGCTGAT
GACCAGITTC TGGGICCA 48 10 (2) 1 NFORMVATI ON FOR SEQ
| D NO 71: (i) SEQUENCE CHARACTERI STI CS: (A
LENGTH. 87 base pairs 15 (B) TYPE: nucleic acid

(C) STRANDEDNESS: single (D) TOPOLOGY: |i near

(ii) MOLECULE TYPE: cDNA 20 (xi) SEQUENCE DESCRI PTION: SEQ I D
NO 71: 25 TATGAAAGAA ACTCTGCCTC CAAAATACCT GCATTACGAT CCGGAAACTG
GTCATCAGCT 60 GCTGTGTGAT AAATGTGCTC CGGGTAC

87 30 (2) I NFORVATI ON FOR SEQ I D NO: 72: (1) SEQUENCE
CHARACTERI STI CS: (A) LENGTH. 81 base pairs

(B) TYPE: nucl e| c aC| d 35 (C) STRANDEDNESS: single
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WO 97/ 23614 ' PCT/ US96/ 20621

- 186 - - (2) 1L NEORVATI ON FOR SEQ | D NO 111: (i) SFOUENCE
CHARA (A LENGTH. 36 base pairs IS SHEET HAS BEEN'
(B) mef W’ﬂﬂlﬂm’ (C) STRANDEDNESS: si rfgl'e” "peni ACED -
(D T (ii1) MOLECULE TYPE: cDNA 10 oo
SEQUENCE DESCRI PTI ON: SEQ ID NOIll: 1510 - GAAAATAAGC TGCTTAGCTG
CAGCTGAACC AAAATC 36 (2) | NFORVATI ON
FOR SEQ I D NO 112: 20 (1) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 34 base pairs (B) TYPE: nucleic acid
(C) STRANREDMNGSS: single (D TOPOLOGY: |inear 25
(ii) MOLECULE TYPE: cDNA 30 (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO
112: CAGCTGCAGC TAAGCAGCTT ATTTTCACGG ATTG

34 35 (2) | NFoRlswicw foR SEpsELND 218011, the devicei FoBPOLUENGE a
CHARACTERISJ] £3,f rollers which a{cé\)pk@b‘@&é‘d %@tﬂaﬁeoﬁﬁhhgs of the

(B) TYPE: 'nucleic acid_ 40 (© DEDNESS:  singl e

(D) ToPOLGEe | ki@ and which arei F?UWQCGEEEIT‘?PEVQCBNA capgble of

(xi) SEQUENGEN PESERFEH | G cSldh P Bﬁéli:allerEObelﬁéAééﬁéﬁ@@ E@CFE&%TG

909%614ccpresseg against each other in a res:.llen% manneISCTf"B§§§/l§0621

- 187 - said(QevidECRMADE OB ECR BEQe| DENOpétdtion in which( theSEQUENCE

?gﬁR@%ERl zng‘%-jéf.@rs are dmoveable réf‘gtkg%‘ S?égﬁ[)é%ﬁlﬁga'ahﬁ m%]tually

(D) Topo_c@/spla%able in positipny w@.é@@EEmwraé eémewn of the (xi)
SEQUENCE DESCR PTEDEhShES! PaNkdéds: tddSallow @9@1@%@@&&&@%@

ATTTTTACTG ATTGG, (2) I-NFORVATI ON
FOR SEQ | PREF&%5°1 - 20 (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH 102 base pairs (B) TYPE: nucleic acid

(C) STRANDEDNES r 25 _
(ii) MOLECOLE s 8ffce oggelain 1, °{‘§| f°gi%o%€"bé§ METFERPSEQ | D
NO 115  of beimgAACERenGAATAACATA TCBARACTET iFGETEEANAKCTATERN@AERG
ATGATGAA 6 AC
102 35 B e RO R S T fooi reooemene DR T e
CHARACTER! &1PERingg, wherein SalgA)fOEEﬂe‘;?Har%aEf&§él|¥a|drl§Placeable
(B) TYPE: ﬂumheieeaebdeach other, said E&eeSTRANRERNEIS r2il@:re being

(D) TOPOLOGY: -lLingar ) CULE TYPE CcDNA 50
VO 97/ 2361Hreferaﬁi‘y arranged wglch ax1a§ Il PCT/ US96/ 20621

- 188 - (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 116:

CoRE0GAACA TTTA;WG@%@Q@%WAM&@A&@%@L\mna1 60

~ 94 (pPpsifForMVATREN FOR1SE® EDtROPERRtrate with maximugEQUENCE
CHARACTERI 5dhE®rat@on depth. (A) LENGTH: 62 base pairs :

(B) TYPE: nucleic acid (C) STRANDEDNESS: single

(D) TOPOLOGY: linear 15 (i) MOLECULE TYPE: cDNA 20 (xi)

SEQUENCE DESCRI PThONde8EQe| DENOLA1R: 1, wher€LAGAAGCEAE GAAPAACATNCJGCGAAACTTT

ggc;gm gﬁw&%ﬁﬁ%@%ﬁ §EQe|thN6%%f§'r is %mmetrlc(a])l%EQJENCE

CHARACTERI 8FF&gsed between four teafh piGHke GPHgESE DA B0-
(B) TYPE: nucleic acid (C) STRANDEDNESS: single

(D) TOPOLOGY: lipear , . i.i) .MOLECULE TYPE:, ¢ 35 ,

(xi) SEQUE%:E DE%%H BeVéne géQC#%lNolnB’heEGln Saigr AGET-REET KITRATIATG

AAGATATTTAp GEARTAAMGe € EhCUADAEGP O IAEECGEC f1lat tendal. TT

62 45 (2) | NFORMATION FOR SEQ I D NO 119: (i) SEQUENCE

CHARACTERI STI CS: (A) LENGTH: 51 am no acids

(B) TYPE: &nino @beddd@ice of claim 5(CwhSHRANDEDNESSgesi myf esaid teeth

(D) TCPC].C?% Lipear WD 97/ 23614

PCT/ US96/ 20621 - 189 -

(ii) MOLECULE TYPE: protein 5 (xi) SEQUENCE DESCRI PTION: SEQ ID

NO.119._ . . Tyr Hs Tyr Tyr Asp G n Asn Ay Arg Met Cys Au G u Cys

H| s Met 5 10
TIﬁSheetHasBeenR@;&dG n Pro Gly Hi s Phe Leu Val Lys Hs Cys Lys G n Pro Lys

Arg 25 - 30
S Lys Pro Cys Qu Pro CIy Val Thr Tyr Thr Asp 15

Asp Trp Hi s
50 20 (2) | NFO?I\/ATI O\I FOR SEQ I D NO 120 (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH. 2432 base pairs
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‘Asn Leu Thr Phe Qudn_Leu Arg Ser Leu Met GQu Ser Leu Pro Gly 35

1290 T TTT295 300 Lys Lys Val Gy Ala Gu
Asp | ys Ala Cys Lys 305

315 ﬂl“lﬂ“ﬂ““‘“““tﬁn Pro Ser Asp G n Ile Leu Ly TH;S SéiEﬁ E
Trp A ySt As 325 ‘

335 Gy Asp Gn Asp Thr Leu Lys Git Iteu Met His Ala Leu Lye His Ser
340 345 350 45 Lys Thr Tyr Hi s Phe
Pro Lys Thr Val Thr A n Ser Leu Lys Lys Thr 355

360 365 Ile Arg Phe Leu Hi s Ser Phe Thr Met Tyr Lys

Leu Tyr G n.Lys Cae G@vice of3®aim 5, wherein said/Flattening amounts 380

Y008 23 o an Lepst &%, angt i BTET AN YECOTREL S VR LG e tar

Cys 383 the tooth height390 395 400
Leu 5 (2) I NFORVATI ON FOR SEQ | D NO 126: (i) SEQUENCE
CHARACTERI STI CS: 10 (A) LENGTH: 139 amino acids

(B) TYPE: &nino 3bpddevice of claim (lg) worRaNpESRESS.rodikfjise comprise
(D) TOPOLOg¥eth BFadifierent heiidhtdyOEldfzreiRE rdddisdle rol 2Or

(xi) SEQUENCE | PTI ON: NG 126: Cys Pro Adn @y Lys

Tyr 1le H HIBLE G%R %3" thee Apiieg, Leeth. 1 5

10 15 25 Thr Lys Cys H's Lys Ay Thr Tyr Leu Tyr

Asn Asp Cysg, Pro

30 3.7 PG fekdeernt flpia L aheaei R B B R

Al a mutual or:.ere:atlon of said rollegs are provided whigly ®pe

ggr du AS'én'd'a%e'de%h/éer tHe 918 dral 3% j@’ﬁ'xe%?roﬂ—%fy}? a%e Nééat/saé gear
y

Gu Ile Serldowiags aTrﬁer\%lWW &’%@‘f?effhrtl'% two rol]bgrs

70 Val Cys Ay Cys Arg

Lys Asn A n . Tyr r Trp

0 1oV 4l E%%lz%e of R1¥in, 7. odBmi 44 MReiR AU fRu o)
Leu Asn QG yafnelvdheHmitual mobility of said rdiers when said 105

Lo det e B b it o dhdfentliie B QeaThEgDYs o A2
Phe Phe Le®YAGRNGRLI iR e myak|amal gkry or by enqagn}goa gear

135 50 connected bl A3l 4dollers.

PCT/ US96/ 20621 - 204 - (2)

| NFORMATI ON FCR SEQ | D NO 127: (1) SEQJENCE CHARACTERI STI CS:

(A) LENGTH:1148 base gpailiscation of the deviRje TofPElanim|kifonctde

VOLECULE TYRED SR 10 Toils which are dgply Shipdloen fkerezy 1p (')

NG 127: 15 CCGGCGGACA TTTATCACAC AGCAGCTGAT GAGAAGITTC TTCATCCA

48 on o 42 o B R ONHORSER AN 6 the rollers 6F) cREQUENCE
CHA amnp acid

(B TVPE ARTEaas clain 1, wnefdin qeldoathiiess Srhgred to en

(D) TOPOLO@¢todidreaubs¥huent tdiifs MhESihdr. TYPE: protein 35

(xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 128: Met Leu Ay Ile Trp
Thr Leu Leu Pro Leu Val Leu Thr Ser Val Al a 1 5
10 13. The meghop) of claimyip |l etheeeirsesaigseSesionl 1Asn Ala G n
Val Thr Aspdd&-¥A v3fletching, galvanic erosiof{ or the lik 25

30 Lys Gy Leu Qu Leu Arg Lys Thr Val Thr Thr VaI ‘"du Thr dn
Asn 35 40 45 45

Leu Gu Ayd4eu Iﬂimdﬂrﬁadkﬁbﬁm@dpﬂ‘wtw & sa Lysvbee ﬁys Phe purpose
50

Ala Arg Asp hﬁgﬂlﬁ%srsl\;éq At RIS, ‘fBE Aoppir of e%.é85$l¥xg GUuAgdve

70 prov:Lded with toothings of th80same kind whick\De87aZE61ih
PCT/ US96/ 2 2Q%
tion, t T3
Asp Oys Val rG1n (g%el& 1in v&er%r ﬁrcon J.nuouzI s aI S1onary
85 oneratlon,gd:he rollers are opgrated in a mupﬁélsgpsgé}lq_rysuq,s
Arg Arg Q/SNI'A.chm &t@/@od{sﬂ? Gh Utk YedhSa&t Yar8a of each roller is 100
105 110 Leu Qu Val Qu lIle Asn Cys Thr Arg Thr
A@n Asn Thr L 115 120

125 SheetHas ys Pro Asn Phe Phe Cys Asn Ser Thr Val Cys GQu His Cys
Asp ‘w \m B 135 140

Pro GQu Hs Ay Ile Ile Lys Gu Cys Thr Leu Thr
145 150 155 160 15
Ser ‘Asn Thr Lys Cys Lys Gu Qu Ay Ser Arg Ser Asn Leu Gly Trp

A~ A — o~ A — p—



(1) SEQUENCE CHARACTERI STI CS: (A) LENGTH 31 base pairs

(B) TY ucleic acid 15 (C) STRANDEDNESS: si ngl e
(D) Ti@, _rﬂmﬂlmg (ii) MOLECULE TYPE: cDNA 2
SEQUE EQ ID NO 142: 25  GGACCACCCA GCTTL ﬁ%&é&%

31 (2) INF ATI QN
NQ 143: (i) SEQUENCE CHARACTERI STICS: 30 (A LENGTH.
31 base pairs (B) TYPE: nucleic acid (O
STRANDEDNESS: si ngl e (D TOPOLOGY: linear 35 (i)
MOLECULE TYPE: cDNA 40 (xi) SEQUENCE DESCRI PTI ON: SEQ | D NO 143:

GITTCTTCGTeATASGEAAS (RESGTESPEoLimately symmetrically between four 31
(2) | NFOR (i) SEQUENCE
CHARACTERN@%% SEeRE bR rg’ﬁfﬁ) LENGTH: 29 base pairs

(B) TYPE: nucleic acid (C) STRANDEDNESS: single 50

I(DQI'I Lg;gf%%ul | fg@method of claiMO13// ¢B8&¥2in said rollers are set

(ii) MOLEGHRECTYRE2tipRaat legst duripg )stgﬁajmcenﬁEwmhwogsé@%

NO 144: J.n OEHGGAWt%SGACGAAGrMAQGTCE@able mutual position of

29 | NE Tl OR. S I D NO 145:
GraracTER Stpeaenent of th& e SERerR) Yi il Fpay, rempin, o) c3redAisns

(B) TYPE: nperetmoam d (C) STRANDEDNESS: single 15
(D TOPOLOGY: Linear (i1) MOLECULE TYPE: cDNA 20
(xi) SEQUENCE DESCRI PTI ON:. SEQ | D NO 145: GAGAGGTTTC TTCGFCCTGG

GTGGTCCAC. 16. The method of claim 15, wherein aftgg having attpined
| NFORVATI Chl FSRs 8ER1 £Dp U@:Li;i@n of engagemen(t') SSE@JM&%WERLCSZE@S

(A) LENGTH, 29, base S nucl e
(9 STRANDEBN%%% E‘PEBFEJ p051t10n by canc(qg)l q“}?éarp(‘lay in
(ii) MOLECth& axPEl sbNlAc35in the c:.rcumf(@ne)ntﬁﬂllﬂ‘il@lédﬁ&ﬁ?l PTION:. SEQ ID
NO 146: 40 CGITTCCTCC AAAGTTCCTT CATTATGAC :
29 (2) I NFORVATI ON FOR SEQ I D NO 147: 45 (1) SEQUENCE
CHARACTERI STI CS: TA) ~LENGTH. 29 base pairs
(B) TYPE: nucleic acid - (C) STRANDEDNESS: single
(D) TOPOLOGY: linear 50 (ii1) MOLECULE TYPE: CDNA
W7/ 23614 PCT/ US96/ 20621
- 221 - (xi) SEQUENCE DESCRI PTION: SEQ ID NO 147: 5
GTCATAATGA AGGAACTTTG GAGGAAACG 29
(2) 1 NFORVATION FOR SEQ I D NO 148: 10 (1) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 32 base pairs (B) TYPE: nucleic acid
(C STRANDEDNESS: single (D) TOPOLOGY: linear 15
(ii) MOLECULE.TYPE: cDNA 20 (xi) SEQUENCE DESCRI PTI ON: SEQ I D
NO 148: GGAAACGTTT CCTGCAAAGT ACCTTCATTA TG
32 25 (2) | NFORMATION FOR SEQ | D NG 149: (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH. 32 base pairs
(B) TYPE: nucleic acid 30 (C) STRANDEDNESS: single
(D) TOPOLOGY: |inear (ii) MOLECULE TYPE: cDNA 35
(xi) SEQUENCE DESCRI PTION: SEQ I D NO 149: 40 CATAATGAAG GTACTTTGCA
GGAAACGTTT CC 32 (2) _
| NFORVATI ON FOR SEQ | D NO 150: (1) SEQUENCE CHARACTERI STICS: 45
(A) LENGTH: 27 base pairs (B) TYPE: nucleic acid
(C) STRANDEDNESS: single (D TOPOLOGY: linear 50
(ii) MOLECULE TYPE: CDNA ' WD 97/ 23614
PCT/ US96/ 20621 - 222 -
(xi) SEQUENCE DESCRI PTION: SEQ I D NG 150: 5  CACGCAAAAG TCGGGAATAG
ATGTICAC 27 (2) | NFORMATI ON
FOR SEQ I D NO 151: (i) SEQUENCE CHARACTERI STICS: 10
(A) LENGTH 27 base pairs (B) TYPE: nucleic acid
(C) STRANDEDNESS: single (D TOPOLOGY: linear 15
(i1) MOLECULE TYPE: cDNA 20 (xi) SEQUENCE DESCRI PTION: SEQ ID
NO 151: . .. GIGACATCTA TTCCCGACTT TTGCGIG

| NFORVATI ON FOR SEQ I D NGO 152: 25 (1) SEQUENCE

“Re laced (A) LENGTH 25 base pairs

(B) T (C) STRANDEDNESS: single 30
(D T _ (ii) MOLECULE TYPE: cDNA 35 (xi)
SEQUENCE DESCRI PTI C]\l SEQ I D NO 152: CACCCTGTCG GAAGAGCECCT TCTTC
25 40 (2) | NFORMATI ON FOR SEQ | D NO 153: (i) SEQUENCE

CHARACTERI STI CS (A) LENGTH 25 base pai rs. 45
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