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ANTI BODI ES DI RECTED TO PARATHYRO DHORMONE ( PTH) AND
USES THEREOF Background of the Invention Field of the
wo pwsoidion Enbodi ments of the invention descriPerus2003/025161
herein relate to antibodies directed to the antigen
ar at hyroi d_hor none and uses of such anti bodi es.
ARTTROUIER DRRECTIN 10 F 4Bty RO ROUEMNE 22 51D > UsEs
i nvention descri bed here :§E§%£ are proyided fully
human nonocl onal anti bodi es s) directed to the
anti gen PTH. Nucl eotide sequences encodi ng, and am no
aci d sequences conprising, heavy and |ight chain

i mmrunogl obul i n nol ecul es, parti ularlx sequences
corresponding to c&%ﬁﬁﬁﬁ%@ggﬁgﬁi%igﬂa-light chai n

Field % esytppanni ng the framework regions and/ or
'—CUWE%WI ty determ ning regions (CDRs),
spe@mbodimehty off rthnmrﬁl@hﬂdrhd@ugbedﬁiﬂemrremﬁlo alimbodngh directed to the

CDR3, are pr vrded T i bodi of the invention
antigeh Porrilyrald & rrJEﬁ ) 3HR WS (Yot AR 8 cBrgtigular, in

$ t full
S AR 0 0, B8
hunemdnondoienab ystitexdiar(th Adrsp diresed tor tht aytigdnd? Hidr rﬁxwéeotlde sequences
PTH regul ates the | evels

. f I
enchlfgg?pqq s RO SEISBESS GATHTIS S e%ca ¢ tlj}gj?gaqham 1mmunoglobulm
' d light chai
ol S0 OB LBLBRIISS Bl and i i
seqUidrites apannbty the. fritheworkcregne endiov eomptahwtardy deferiifihg regions

i S _known as hyperparathyroidis oducti on
(IR pameaniogi P BRhNE P 434 g UaR | ioyel EHHT Gibrovited. The
ant%a%l‘éé Hmheqrf\?énn@ﬂ g%é Q@ gn(g 19@%1&&%&%& (ﬁ‘r\@eases associated
Um s rermoved fron1 es an I'clum ab sorption
with H@vehgodasion of RTESt i nal (G ) tract increases. The

ki dneys attenpt to conpensate for the increased bl ood
cal cium |l evel by secreting excess calciumin the

De&fﬂ gnop@%ggéﬁﬁg%#esult in the formation of kidney
Ot s of increased PTH | evel s are seen
not Pﬁﬁﬂhyrdm dldielskingnpars of bilit @ldserinen syften skel eraluce parathyroid

stomach and i ntestines, the nervous system and the .
horpagse (REH) RPEBH regtlpign the lexgls of erlciunpphpipherusadiiomagiesium, in the

blogﬁs% grgé{n @tﬁﬁ@%@%ﬁ%@%é‘tﬁfh‘é&#&g gt{/ glg%%%bg\?ﬁy 2 b@gﬁh%’essentlal for

norka® Boner gasesiseenet iCoslt, Bltdssioe Usiddingioause OFHt i@e known as
presence of a tunor, a arathyrord adenoma ( 80%%

hypeepssateaidism (HBY). h@ﬁerpmdaerl@rl of padiyiead hemansi lga twveelevated

blogciF%[aE}% g{&a aérg} q%g@easseéfp&oc{ n@ t teo i?gﬁr g\éaqilu%l 2 ré)rggveﬁl efgom bones
ando@GuR bBorpfiad | r@ﬁesheagaarcﬁﬁﬂeﬁman @%&cﬁﬁ@reﬁ% TR Kidneys attempt
(L. M Tierney, ., et at, eds. rrent Medi cal

to ®nagem@®c doathg rﬁp@axeﬁtebiood calpiugB vl byl secrapng exens galcium in the

Stanford, .CT.1996 t di cal t
5 SR e 1 4% GEmas of KObEY jroBEe afioe ofiFae dhaigeesed PTH
levélB ﬁfeese@ﬁ ﬁo’@@h ;%%%1&@5 Bl Bls0 1P HHeCRe R &boRREh and intestines, the

bl ockage of H rel'easé by the parathyroid glands.
ner@ursgiystin, rapdoha lmeklep (Rt S. dCotednl etofl., tdde., FabairsyRahaogic Basis of

Dm%@ﬁgﬁgé“?7éﬁh £U§L§ it trgg’ggﬂtﬂﬁgh Egﬁ%gal nerve

and,psah§998de bﬁf‘sﬁl & RRrASE e cRBBH WP TA b¥&LY because of

In secondary h per arathyror Ism the excess
the mre:sdm@t ofontunfor P iaiathynaid meléomea(~86%) 6r less @irthenly by hyperplasia

¢ e g B i PR Lo lnom) e s 8CBHIRPY Cnied $landpcalcium

to renal failure, the patholggy is characterized by

hypocal cem a and hyper phosphatem a and a rel ative

inability to respond to PTH. This resistance to PTH
“ function | eads to hyperplasia of the parathyroid

gl ands and excessive production of PTH as the gl ands

try to re- establlsh nornncalcenra and

oy e — o o, oy ~r=1 1 1
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(14th ed., MGawH |l Co. 1998)). In severe secondary
HPT, extrenely high I evels of PTH overwhel mthe bone's

WO e@sst@ance to the hornone resulting in high sPCTES2003/025161
cal cium and phosphate | evels that may cause diffuse

alcification.i kin, soft tissue and arteries
leveé:sc AV EPEHYS £33 dye u%ij i‘ﬁis RIstqoes: c'é\‘%f}eoﬂalﬁﬂa??t‘rgég’uﬁlﬁor?ﬁa nausea and
vonRBAA UM, Iﬁ&lasgmﬁ BEGK Q3t S ol ehmfeaasbﬁn@%qoaﬁ@% gggaymgta 1001—

cardrac arrhythnias, ‘and” pul nonary fal
02 (éﬁth @Ll;pAaplatonl&d@nge Cteménd) T 961N c@myeﬂt—llﬁ’l’ednsal management of

nedi ¢ hosphat e hi'nders such as
me?;aé)/ ﬁpﬁﬂf%a% t%m&)hi? b AP FRFET BToRT @&FDIT &iAg|can produce
sustQiﬁleéY blRRAGE & @mlragag%%ystﬂg gaﬁ G G, 0§u?§?9&1 removal of part or
doxercal ciferol. Not al ti s respond t© "
all efathei paratbyroah glahgisp&r el pxefmadltseamm,nmtﬁmugh rqommlaatlcms such as
nment (Fel sen Soc. phr ol ogy

of tr
damge |0 G8 P Rsoh TG Broloest DioipRile e ca8E G AbHoREAVELy.
al | he. .c
o R PSRty il SXCEb BoaBERAE BF 213 % normally a
resultZeHﬂier yitamirBD- deficiemcs |(ﬂcl@moancﬂests<enalmie)doxf cloonit hrenal failure

AN R o BT 4 s
hyp@é‘a%e?rﬁ& 'aqg @g&gﬁ@ﬁﬁla&ﬁmé laﬁd el Rkl i ﬂpfg‘tifg gﬁ/on%t to®PTH. This

Proc. ScL USA 78:7365- 69
resitamoanto B”HHI faottsont keadutphhydeepl&3Tdop aheapzh‘ynhgrodd rebdndt edd excessive

rotein (PTH P) receptor to pronote bone resorption
Pm%waoae& feakEcatti the eﬁ]@?‘g A nrﬁrFSE‘EP%R hWPHP%calcemla and

Al : I
ronfEARDR T L hel a8 MRS RO L LR B i
(actamdfofmaﬁrmtatmh PNHn-1B4 kameyhald & Vatlire oo bﬁcrbﬂeqﬂmwgp}(aad through the
act i e fragnent hPTH35- is believed to be
kﬂri%fé&%%%"ﬁ%ﬁ%ﬁﬁ op garefhygeid Bﬁanﬂs teinfbifU st B praspption and the GI
AT E RS FTRERA), MRt A PCAHE) JBL s
seruet PAH, Ie&‘ls effigh @R@spﬂlﬁ):B IBeveBEili(ole)% Jrgctlylom gadathyrdid tikbu®.to induce
Pat ent No, 4,341, 755, descyibes an anti body
the FXprESTomBhBAb Ay e imtamat g ihosls umyin maingsip Bicgapalcemnia.
Thqu§s 3}‘%@ e‘M njfm% ﬂé cﬁﬁclﬂnfe& pa'tnL S a%EoﬁrR? délosstdbf R {es@{lnge to PTH
S ut| I zed e assay rmann e

seen rn CRB.(FRati eAlS. Moal. Gec@f,%@ia?)%bn ﬂPSz@l:zpﬁ:@ PO EADNBIdicine 221447
(14ngntl bodi es nade by injecting unspecified animals with

- MsCraverghl r@% 1@98 PTpIseBTe spgrindpryalBTuextanely hlgh levels of
PT@%@%ﬁeﬁn E‘He r%L %nci%ctt Iy lth la(ﬁ%e ‘%%%?tn o 312@ sérlllqnl%ﬁnum and

apanese ent
phodydite IEVels ﬂ&@%aﬂctaﬁ@é QFRSe BMBERaIRNRCIERIn, 36 HRARL BShd arteries
with reactivity to human PTH or its fragments.
(caleiplpdeedp), Swrb o @,ﬁcaimopaamsuboummfmlolsctmmxampaamsto«ﬁ thxeskin and

5 R G S T ] o)

lnsuﬁmf hly.efcondhe 9Pt t n !
or poleyc onalonad}?l bod;ggtegg%Hﬁ?%?Mt@hg?ﬂgpgh&PHag%h&QQ such as

calcaypmatbgpatgn@dhm ppephyeclogichle bvels totheiveninePnanalogues such as
calc?% %@chq%%wt ro t (:I‘\g{fl ahe ﬁ%rfg% ?elgtg cg ng:allcgtg}én g%gglylgérga cemia is a
comﬁfo@dé/&l'lﬂhcﬁﬁo@lof sti'éﬁﬁﬁe?ﬁ f(F'él FI MU Zpdg,A .E@c{j_ll%}'ﬁf oéo% 8(6):993~

sufferi'ng from parathyroid carcl néma w't
lOOéb et0Eént Catauinetitsadisigand abatlisesicagaiulissrs BT the ddwivax @éceptor, are
a1501 gl B{é clinical neeoltotltrate PTH to an
A ’W% Velppmgndas agqgble therany. hyper par at hyr oi d
patient population, a clinical imunization approach
woul d not be gener aI |y applixabl e given the
het erogeneity of immne responses and the need to
break tolerance to a self antigen. Thus, the unnet
need for a therapeutically useful anti-PTH anti body
remains. Summary of the Invention The invention
descrl bed her ein rel ates to rmnocl onal anti bodi es t hat

= Y e =1 1
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selected fromthe group consisting of SEQ I D NOCS: 4,

8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60,
w®200508811772, 76 and 80. Anot her enbodi nent of PEEUS2003/025161

invention is an isolated human nonocl onal anti body

havi ng a heavy chai n vari abl e 4§§io se ence

B»’BH| 1§ @ﬁé SE‘QDP‘BCWCPQ & AeFrele 8’rdi %lﬁp%s Its amino

| _
acid SR ARAHEHE FLEPRA Bibhe ARy B M f%&*?gﬁ”?“ﬁ{d. fhe gucteotide
sequbittof Bhe@fatddDgdn lHeRR! etQ:&DLTBMcS emlaAuwéxsyz CFieA T8: a?mﬁor@ (1981))

aci d sequence having the conpr i.ng the
ate lgiown PAHFRG igoust fre | EHioraroRe e HAD) Gheptor to
can.be readi c of I
prosile pRge KTt SEAMR R ARG S he Eﬁ?‘bﬁm Hormone

(hPTH GiRdull 365 ghe Selistapeially) entedtrhRI 84 Ianécfratgyndﬁ&bﬁtermf aFull length

i n Sequences of Proteins of |nmunolaogical.lntere
P Tidd 9. ah. et HRTHAT T 68, ok A BRI RAOE G B g Hhile fragment

[ t 7-
hPTﬁﬁ$ giﬁt1§ g%helvg& go %Q nlag ?{]uﬁﬂggérgﬁt? @i@iﬂgtﬂﬁg{q tgxl‘?{x]léﬁsxb t@g P”gi_l{ |ShPTH
84 ARMETEG ) iafeSot@dnly mb&tmehbmtrcaﬁlﬁbnonlablt din(ﬂ@g}ldbca:tﬁvg@iﬂli@m Vivo

the CDRs conprising the sequences shown in Figure 4. A
(Hofiueht lea!.-, §ﬁi§0€ﬁ Rt05353 HE8PHvention is a fully human
ant i RTHs3n (dnSEBibBd BN RloBssay of
c% Bg%q%ée&gz\l 2%411’7'5? &s%%% ahsa?n%r I@%}an indfiliHo ssay
PTH ﬁﬁﬁﬁﬁﬁﬁﬁaﬁé‘@ﬁm lADcIEd:lwnraﬁuBocErmﬁﬂaa hlggmfﬁmqafom thenG A4 portion of

hunrsh iR fé‘aiﬁnqﬁapg?ﬁ'tﬁgﬁégﬁem%mﬁéh P U AT G090,
dlsc;lqsfpf ﬁ(éll e oﬁ% o alil ?elg frfatdh nf))? n E‘ttlﬁg Rl &Médb%ﬁﬁnalé Nwih various

e’ln entlon si ngl e dose of

fraghitals & BPTRI B7NiWhychaadel ey 1ﬁ)ra@£hly§©$7 tdolpgidaity civeoPTH. Japan
unbound PTH levels in serumfrom h rt hyr Oi g | evel s 1998,
Tolccoa Inoy ma|Jamne$¢eBatenbAmhcqt@veNOf 633 1%NP¥ 27,
ref ably 48 r
R koG e by A s

Ho@&}e‘r -the hhselafsécmﬂbboaﬁauo medugRar tolee iheta@hutﬁfallyl nnbefuh dikely due to
‘in normal Sprague-Dawl ey rats receiving

the m gt 'dhaytfﬁmhmﬂ%mﬂ( antitedies tfyhtgnmmlé r@é%l%“fﬂlckeéi

tic pu east 50% a 8 r
f o:‘?l}ﬁ,\,ph% CE?SS qu &F‘éel%plﬂﬁ /A anﬂ%@%%}eé]ro §1§§1t8§1é1 rtr{t%dycf to PTH for
the%P&MB gghca%%nirﬁﬁ%%eﬁﬁl dB¥¢riféd AL LaAE Hadh AtriBAyedato inadequate affinity
omar Ker of PTH bi oactivity. A further enbodi nent of

andt inemivrogenititp (Biadwali, AR.i diody Loheet 358 398=TCoMPSPDs Bradwell et al.
binding to PTHw th the_ fully hu i bodi es of

sucpew@Hylngﬁmn}Zﬁd Mﬁ%}s eHBY If%ghpars y{(wi carcinona xgﬁh tPtlﬁ-%and the

88 clinical need to titrat

P e A REY U2 T destry b herer n are o © fine

PTHaseth indonduaheargeneingt i theahybeirpheathybid gamamm population, a clinical

i saol ated anti bodi es that bind eci I to,PTH. PTH
lmmgmé@t&ne%e@cg wehldy Bele be |2spep iaﬁpfﬁ?%& KPP othgi Refgrogeneity of

mﬁ&@ rgké)dng& i thgﬁ ] t%lﬁ?gikcﬁiereﬁ‘fé& 'td’ h%é’lf Qﬁtléo hH BRA, B8 uddhet need
e gression of synpt ons caused primary
for hyhmaﬁdnﬂéailydtssml MP§M6MWremmrt hyr oi di sm
Accordi ngly, one enbodi nent of the invention described
herein provides isolated antibodies, or fragnents of
t hose anti bodi es, thM e VEht known in the
art, the anti bodi es tmr—gg&angagecmsﬁ be, for
examm gvenisoddsonedd, heedih relates teamdhedloul aatibati¢s theidbiag PTH and
Enbodi nents of the invention described herein alﬁ .
affent BTHGRmetign. sAecsrdipglyderabosimenis o6 theipy Bwigndgovifle hypnpn anti-PTH
be appreciated that enbodi nents of the invention are
not limted to any particul ag.formof an antibody or
nmet hod of generation or production. For exanple, the
anti-PTH anti body may be a full-length anti body (e.g.,
havi ng an intact human Fc region) or an anti body
fragnent (e.g., a Fab, Fab' or F(ab') 2). In addition,
t he antlbody nay be nanufactured froma hybrldona t hat

T " Y
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of such nucleic acid nplecules. In addition, one

enbodi nent of the invention is a nmethod of producing
w@rooaoid1aPTH ant i body by culturing host cells Pe®s2003/025161

conditions wherein a nucleic acid npolecule is

.expressed t odyce the anti body foll owed by . ] .
anifRBEy Brd Ay PRE iRy BePAIHIONS FlHh FRsirebRUTBPRY figm diagnostic

t H 1 ol | . . i i . A
b EBELRR A ISR AU s
PTH vandibo@eH having Ehaagpteistics hbate pfovaded tlemapeatic nwilgy, including, for

or { hol ogous .sequences, or.. fragnents._t hereof . Another )
el B O PSR G LA G OB ol FGOHiH Fopeuialize PTH i
vitr8l ARSIy ¥ PRABESpBlon Q@Hé&faﬂgétidnrbml—fﬂzb@ﬂo‘am' body
d 0 escri be

prepared accordi ng the 1 nvention her ei n
I s One ¢mbatiment afébentventien isevilly dfunih hhorochnpbaritiotly that binds

I I n, one enpodi.ment, the patient sanple is blood .
to PR BRber & BrdnchRR ARIPD Heid SRir FEREISd MOTh BibsZpup Comsting of

and stagi ng I sease is presénted’whichH i hvol vés the
In omgdeerhbddimant, dre efititode fovtherexqpnmsses anlight Bk usiimg acid sequence

ant.i - PTH anti bodi es, s 183 di scussed in
seleglB ram BB GrReR b SHRTRNESof, SHE. [t ot 32, 36, 40, 44
48 kNCdquds gahgg mBCeLItl £00 conpositions conprising an
“effective anount of the antibody of the invention in
ad i ndthereembadiment pifaherarentipe ad 4n dedapd &bimen aasdcmabantibody

diluent. In yet other enbodi ments, the_anti-PTH . )
havine:a chgin %lzfur FFEIQDREARGICE CRMPHSIPE gg’peltp NQ: 2 and a light chain

hBRr8RGN L (EeRG@Bpril; fifReylY ¢ agent can be a
wnﬁoxfﬁgor g‘?adioﬁ?gfbgggkggz erably, such anti bodies

caninghersacotonertt o€ thia matmemt is af fully Semae antisadyhthaishinds to PTH

for exanple, prijmary and secondary ) .
thath sorpIRES ﬁ%‘& ehadmaniipo yastd seriener havies dhondr?Rs gomprising the

WELbodnd Rt ihrBphdeng. di Qs tdons,: 2SS A .
SeqWi tEh ? he&%\}érlggpre egsi gt?l%g?‘ 8%4&% a pa(%e?égﬁl}lﬁal%%ﬂg h°e readily
acc@nphishde dy thasafiosdingryastiii it Sleesri. N fadeiadleCPRE ia@npresdhted in the
. eff ecqtii ve anpunt of an anti-PTH anti body. In one _
inventig osissemied hersing a8  doiined bya Kehingl idhn ipatagaeitces of Proteins of

- abl Ny _R Ak ol ther. ogli mthe

BB AR e o MR B BB SR SR RIROSH T4 mckaa v
199%econdary hyper parat hyroi dism |n another enbodi nment,

the invention includes an assay kit for the detection

of Yetrupthehambedimgat of Huiayensiondelal filly dusenamtibpdy that binds to

PrIpAREASAT LS, SO SRR BRI GRS SR e

sequntésubdywn\ Fiputdwe antigen, if present. Preferably the
antibody is a nonoclonal antibody. In one enbodi nment,
t he® A#thepeyodimgnt of thel énvemtipi & d fiblg hethan lantibothyt thetrbinds to PTH
e ' t.the antibody is..an unl abeled fir nti body.
and a(g;g& tﬁﬁc’gse %eléeﬁgy O A alaflﬂgselqﬂ‘émleeg"’é’t“?% e SrkS sepySing the
sequenb&l &@bvaeRORiduANS iRAdY [iEREthaiS afihA Rl SHGRE! AR,
Preferably thg anti body 1?s I gbelaed W tlh a rra?geﬁr%mﬁg e CDRs
compgipigs theefivanaes thewyrin Fpgwonsi sti ng of a fl uorochrone,

an enzyne, ,a..Radj onucl i de.and a.radi opagque_materjal.

| n ATOH EiiRicht Qi anvearien SeRdsqliied heh SHORCIIEEH antibody.
In anRirihed efnBbditnegabi ' ondLt] pated
! avvi th t ﬁe pvlere ex {éﬂgssﬁigﬁﬁ%?ﬁ%_r%hgl% %Hglf)adtfio%glg :’:}ﬁg‘[{)%ﬁﬁﬁ& antibody
Prodyigesy Tedieitpn-of uabietind BT dévely inaetiefrpatliypaithyasid levels to a normal

ffective unpt, of .an anti-PTH anti body. The net hod
of ncaa‘{'r%“’%a‘d%ﬁ S Bdo i KoTit Preferably (48 i 60 DRiiscmmesnpsterably 72 to 84
i nclude nmethods for the treatnment of diseases and
condi tions associated with 14she overexpressi on of PTH,
whi ch can include identifying a mammal in need of
treatnment for overexpression of PTH and adm ni stering
to the mammal, a therapeutically effective dose of
anti - PTH anti bodi es. In anot her enbodi nent, the
i nvention provides an article of manufacture

o I T

- SED #8NbSi L@t i(%fmgis,fz'z?bd REBAT 5y 491 30555 @f 681 }EFEE74 and 78.

l1w)
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aci ds disclosed herein, (c) as sequence tenplates for
preparing anti sense nol ecules, and the Iike. Such uses

wae@sdeder i bed nore fully in the foll owi ng di sSBCDES2003/025161
Furthernore, the proteins and pol ypepti des descri bed
herei'n, and fragnents_ and variants there

reof , may be
hourgs ddothes cpphgdimenket the évgador wyangef g a%‘gb% hhreseie level
{ J i) PTH(1-34
of u Gy PEHLE forbESRRORUBLLR o 18R AN b0 RERSRY BB pTIO-59)
by s&Bctﬁ@ﬂidob@szet(&)noas panipabyget dastr SC‘I%rfee Iat begpst 68 hours following a
subst ances that bind to_a PTH pol ype Cqde descri hed K
singleet Bighke iatavepays dose 8F gaibodyy asanwvreégw FLASEHE TRy Ry biomarker
treatment with the anti body affects the
OfP%%f%cdﬁg&yand/or cellular function nedi ated by the
taryg &hrthérnelﬁmmméﬁfbdfd Ittme htvSnndh’n@ antdntiBady almt i chos;kycomg)etes for
adm ni stered, foll a clearing a%ent 0 renov

binding s PEH wigh Hhetfully ét?mf”f* %ﬂt’%esbq’fo%@ 1nvegtl Uanother embodiment
fiedt
of RIS s A, ol B B A BT AT, © ot
pal’Echchﬂlbht@ o f itie m@aﬁﬂcﬁnﬁmtnb‘mlri&mdﬁ e basedtupmi ¢l generation and

identartiomal iSRS AR OO ARG SRR T it | BT T Gxpressed at
elevgked e\é gfé}l} | ?p%?thgtlo?ﬁgrﬁn‘iﬁnbmh o?)tﬁé'rm[o?oa%}@a"? LE@IR @fﬂtm can delay

§s TRy accelerate c ance of
the agfdgb&,%nf bP n@yﬁﬂiﬁmﬁ@dc’ausé& tigr nathag| ylypd:rﬁefrcamsmo aad| decondary
ubstitutions may slow the clearance of antibody
hypmrtbsrrptdmn body. In other enbodi nents, the anti-PTH
ant'j bod n_be t | lated
o0 OB o, B Pl M BB i e
anti'bB&eh’S& f@ignﬁﬁtsaéﬁ ﬂhoﬁﬂdltﬁ:ﬁﬂieb oyt bind tte @ TEE. e parkabivaninghe art, the
nmedi canent for the treatnent of di seases iuch as
antllb;»é@ﬁ p@naaciwn@g%n@m be anfnéX?Emi@)d masaelongly shiperic, gpd/pg human
BT KA T AT S TRGE TR o

the@iBBdicgMDOdi ment |s the use of an anti- PTH anti body
in the preparation of a nedicament far reducing the
| evB| widlf bg |ap1@tgttatetl rijatParrbedimgns #Hi t,hgpnvgppgfare not limited to any

pargel_ﬁ t?pémn(gfﬂetnr %}t §¥ ‘%ﬁ“vgé% a’ flf:%r an]togi %—ﬁ%&%’f of gxample, the

{HPTEIAiBES, BYy 6 ilMEhgmbintib 1a$Ha¥nditact human Fc region) or
anFLuoronet&g:c)llwa in ?ﬁte ﬁgggg%n(FLlPR Figure 2 is

an antgiyeiyhfragrosst r(ggneau%alal Fabatdrof(ae2)h ubmaagd .ithe \Antibodyy may be

i - PTH.mAb sur ed eve
mafheiiell GO & WRCIoREcTR, e el A HETERpPr, form tpeqmpinantly
proHt’i‘&eﬁ cell 98 1815 Debr® tﬁ&f@{%éﬂ%ﬁ%tﬁfé&%@%ﬁ?ﬁ g@hé 61“@&[&% eﬁf:odmg the
heavy chain variable regions of anti-PTH mAb
antdpeder at ed according to the invention with thel r

ass C|at germ ine varlable re se ces i guye
hen S TRERS (Pl ity BT G ISUHER ISt HItL Snolecues
enc%&ﬂtgoeﬂﬁl & the hﬁb(ﬁﬂ-&é @&@ﬁb&?ﬂ&@ﬁt %Qct@t%qpﬁq{gn& fs@la‘té?ienuclew acid

I nventron wt el r assocl ated ger i ne vari ab

moleegies enselippearysst. suEletlw dmﬂPmsantleﬂws;la hoft d:eﬂﬂetransformed with any

Preferred Epbodi ment Qdi ment s the i entlo
of %@béwpisgoa%m@fwlﬁ@ In addiion, opp ynﬁewnéﬂ e ppgation s a method
i £s f
of FELERE A ARRRTHI b T Y, oBHERe Ml ol TR AR, Fhercin 2
nucéit efcid nfo(DefculeeS gxptaatddved podacd iteoditibedy dollaiet by recovering the
non- human sequences and, accordingly, inmunogenicity
antibedBunmans is not ant|C|pated Thr ough use of a
dual anti gen i mmuni zation strategy conbined with the
screeni ng technol ogy descri bgd herein, nonocl ona
antibodies with rare affinity and prol onged duration
of action in vivo have been discovered that have
utility in therapeutic applications. Additionally, the
in vivo neutralization studies provided herein
denDnstrate that for an antl-PTH antlbody to be hi ghl y

Ty



10

15

20

25

30

the invention al so provide cells for producing these

anti bodies. In addition, enbodinents of the invention
w@e@siotd1f or using these anti bodi es as a di agnp&T/82008/025161

treatnment for di sease. For exanple, enbodinents of the

: 2;’:6? t I onﬁgé%%l:nggtsqﬁlﬁ] h@?’grg%rg}dig n{i)tlaslbaggl tgxgd o? Hroducmg high affinity

antibHERE! BB Y i Rintlin$sihg Phedn@baibiith huhen #TH bodifegnRhethereof and
used to treat primary and secondary hypert hyroi di sm

one bnmassaticdedons seduences ot fragmenis thergol: ar t | cI es of

manuf act ur ri anti baodi.e of t V.

de<tiosL & “ﬁ@ﬁg’i‘r%t 8?316 Pgmtlt%ldml}i 7 ona ?d?%%mgm% diseases or
conditibn€ RMhichl f0a@WollP QpRfed ftcoree dﬁﬂfé&n%ﬂti@ntd&crlbed herein is

I nvention described herein is provided to screen for
ut1l1lagqamr dd:twtdlhdll@wi OMPtTIPbUU@ Patigrt sam@lei nlneﬂlﬂq embediment, sk patient

safgh e 1950 SRR A1 AN B ARDLF e, BRI Rpisicarion of

rlsk%gtoﬁsu%ia%\ﬁ@ﬁ§j oha sbasel £:€1 aBginprodl d?ié@ﬁdls%tés'ﬁlteﬂnwmﬁh involves the
action ti-PTH antibodi es In accordance with th

ideritificetion of theesverdxpradsibie o€ PAH viing anti-PAHk @ntﬂw#rewca gs mAb 183
antlbogg &Fggce the | evel of unbound PTH i n nor nmal

discagsied 4 Pl rats receiving 50nmg/ kg/ day human
PTHOheR43mPydiseRs UbaN@RUSnvnESh afiRlel Ghptigeetijcalit compositions
| east 50% for at |east 48 hours following a single 3

compuiskgy amteffavtewoamouttisqf thfe amibodp B , the gnyassien rlédadé@lxmfe with a

di rect ker f PT oa

PhaRgEGHLFAG] e BARF 81 BTORERe Phyertre AEibsi e ant-PTH

ant1|BS&f bi fx@ SefShelcDE [ARAIdatedUbl d iHetSutidQfene X T0PtRerafeutic agent

Ingle se of antibodies in accordance with the
cani b&vaewb(lmm a sadmlscm@mrﬁrﬂfeﬁa‘b&y wagh antibetlieh saty be wiad for the treatment

roduce fg tion of. unbound PT vel s | edr&nm of
of disqaes o DY 8 ey Bt Rt
nea{w 1 raH@tjhell &M@Adllfl’leﬁt 2 diBfor Iﬁ‘éh‘t‘ir%g d@éa@és%la@nﬂltﬁﬁs h&ociated
u

s, and nore preferably 72 to 84 hours.
witlpithe b%rbzypreﬂdm ofi BYH an iaqratioft iatproedet, comprisiog @duiinigigring to the

anti - PTH anti bod f t he vent | such
patigphan gHeciiyeiagyyt 0 {an %bstﬁeanaﬁv ﬁ%éd{Pc‘? a??“@‘&?%tt ﬁﬁgpa“em isa
% oa{e%fe%ﬁtﬁﬂw RY the method
maa olﬁaﬁﬁb}én éfeﬁ@é/' g?{eufng%ﬁ %’ﬁgy%gb%nut 75%r el a?| xe ¢ meto
corhyfriseh ehel t&a&heﬁ pf pnmatymndctmondsmlazpemaraatydoxprsm er abl y
mai ntai n such reductlon for a &erod of ﬁg

24 .36
houlnsanother spbpdiment. jhe igveniqydp Ydesan assay et 195 thefle Rtio of PTH
o QA58 BIBL BIELCLA0HY 52y S, BB oy

that Bigds € POHtAnE aandnb deti iadicafing the réaetientf dre aibodyr with diedantigen,
in additional detail below Sequence Listing The

if nresenh é’ﬁ%felrabb/hthecaﬂab@dwm@ ammecioag) HRibady:| éétqn@eer%l?eﬂﬂhment the
antl% {i}/g%gcomdssleﬁ!f & fa%% %8{)%1 £ %@6&1&%ﬂ%’%§{u§5‘&}} isgal FhHinlabeled

ieS ar e provid € sSequence

ﬁrs@ ARAY 3n@ thewhéeb f@r 1ﬁd1§at[ﬁ'g&hd3 Z@Gmd)mcomises a ldbeled\%cond antibody
Table 1 MAb Sequence SEQ D I D No.: NO Nucleotide

thag écﬁavemlelr@n@mkv’ﬁgﬂmh é’rvf&rabésbth@ anéigedynis dabeladewith guparker selected

froflf R B R ey TR o9 B oNR e b et bR s odiopaque
mafgpdi ng the variable region of the |light chain 3

Am no acid sequence encodi ng the variable regi on of

t held stghanotheaiembadient, dlag ingentiagodndss sametbod tteh@ug diseases or

vari abl e region of the heav chaln no acid

coidRigiBn SN « BE OLFPAPE e gioR 15t e ey comprising
chain 6 262 Nucl eotide sequence encodi ng the variabl e
region of the light chain 7 &rino acid sequence
encodi ng the variable region of the light chain 8
Nucl eoti de sequence encodi ng the vari abl e regi on of
the heavy chain 9 Am no aci d sequence encodi ng the
vari abl e region of the heavy chain 10 57 Nucl eoti de
sequence encodi ng the variable region of the |ight
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Am no acid sequence encoding the variable region of
the light chain 12 Nucl eoti de sequence encodi ng the

wo ar5aidiel regi on of the heavy chain 13 Am no arCTIUS2003/025161
sequence encodi ng the variable region of the heavy

-naik n: 5 Nucl eotide .sequence .encodi t he vari abl e
sl il do O i SR P S SRR SRt eoiEe RS mierhod can
be paigO@adgid ReoVanidafiogal’ 84beMn@htst iREubé g{i’&h&d@a:fo? tﬁg ftreatment of

. Nucl eoti de sequence encoding the variable region
disqapes prechggndiRensnassycimiad rwitha ghed o saepeessionerlc BEHN gvltidte can include

. i ahl egi on_of, the heavy chain 18.026 | eotide. |

e B B B G o DR Ky SV Pl of R g ofisering o

the Ch@ininal 9 aAfhddpeatibdllys effe@iee d6RC eI Ni-PTE ¥&{URARSE In another
region of the light chain 20 -10-Nucl eoti de sequence

embqiiinantn ghe evoptien aisvadesegyt artickf of hearwéeitye aloaipnisBg a container,

o 5 LS5 S PB L A 5 b o e
indM¢atih@tHae tHee@idibsafont dag Yel 364 16 ﬂ@étr}ly%grpﬁfbjtlﬁ@oiﬁlféh{jﬁt%aracterized by
g

sequence encodi ng the variable regiion of the I|i
the operenprasion ef BOH: duefseaglion amenal odfidngorchgefeeablyalal teiman receives
reqi. f_th eavy, chain 25 Am no acid, seqguence
ﬂme%@%%ﬁ%g Fﬁgﬁbgfia Pearé6F% egfePﬁ@gﬁg%Wy Hugty #gd  secondary
hyphﬁﬁkg&@}rbﬂj@srﬁgﬁli@a&ﬁ. encodi ng the vari abl e regi on of
the |ight chain 27 Am no acid sequence encoding the
var Aé@ﬁ%@nﬁﬂbg ithernusteiq #nady degeribedthgrain, 28d Xkagmentsadé variants thereof,

BRSSOl BB et TGt o
corfe8d IO Endoded pes¥ins, Chay g pR Qe ﬁlgﬁt:s d@d SREHRR Cct‘?e)3ri=,combinr:mt or

encodi ng the variable region of i ght chain

hetaxplogoungent produencl) enpobiendor ducatiani aldl @angféation aff the nucleic

.t he i t chai 32 Nucl eot i sequence encodi ng the
wcidsafireltl MR eR) BreeRiiaen BTN at HICBS A HGERE ol ccules, and the
likeS SHBRGE: £DESREBEI hBR NAY itk %H@vg_hg’ RiselostBe heavy

chain 34 Nucl eotide sequence encodi hg the variable
r egifwihepfioten ¢hd pyitting land poBHepiides aleawritetd Semginnaml fragments and

IS T T Ry —
stinfd)fte RIRAN6 IGARIL L34 ARG %i%dﬁ,gﬁ%z Sg%@ﬁg@g#‘? g:ee{rpﬁnmunogenic

vari abl'e region of the heavy c
assayelpu endeare aniduidpg(c) he a vapetaot screadngfor ghibdthieet tghbind to a PTH

chaj.n 3 i acid s ence encodi ng the variabl e
PoIYREglif BReTIERE Jr 2k dnad6reRIdpeat T HY Sesereaibody such that
treafRERAVIRY tHNRit88d; ' R '
reaAm no 1aci d selque%?gécgsn{é% Iﬁgc@%eatn@g)g i@g@y}ér {ﬁ@g#l%}}éléfllated by the
targethe heavy chain 42 Nucl eoti de sequence encodi ng the

vari able region of the light chain 43 Amno acid

sedfiefre GIARHLS Hbe \anti-Bibt eantibgin s oidministerddg Hollowed by a
lea®iddiaReft4 J.ge codi the variable .
e R e B ARG s A8, e cquence

endodsange tenebodimdrmbbei PEY antiddidsh 8ah @@V ioaIRiNiA 8nhance their

l\t%gl eQ hd_e sequence encodi ng the variabl e regi on of
APy | PigHYINg rerploment and pagitdipptivs o eowlenambdepapdeitecytotoxicity

ri ' f - b hai n 48 Nucl.eqtid .
(OO R REE BB i DR PEL B0 e BPURE. mic g by an amino
acidcsubstitudSh, Aoaher aadbetyseeianee FensR/Ng LRSinialihGR4E substitutions

regi on of the heavy chain 50 Nucl eoti'de sequence
maye?ﬁ?S’&F%ﬁ@ Cl%éan&%\@ifé%q antihogly dromfthe ihedy.i gttermiaely, B amino acid
-11- Amino aci d sequence encodi ng the variable region
of the light chain 52 Nucl eoti de sequence encodi ng the
vari abl e region of the heavy chain 53 Anm no acid
sequence encodi ng the vari abl-e regi on of the heavy
chain 54 5 Nucl eoti de sequence encodi ng the variable
region of the Iight chain 55 Ami no acid sequence
encodi ng the variable region of the |light chain 56
Nucl eoti de sequence encodi ng the variable regi on of
the heavy chain 57 Am no acid sequence encodi ng the

o a1 N o N -
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Nucl eoti de sequence encodi ng the variable regi on of
the light chain 59 Am no aci d sequence encodi ng the

wo arsaibdiel regi on of the |ight chain 60 Nucl eot PdBUS2003/025161
sequence encodi ng the variable regi on of the heavy

h I
w0 S T B SRS e S mens,
anti SPQ dhihdl, REn Ve Eltéif@(ll Such@&Ht s Qflmfrﬁgedl lb 5 18 (ﬁn &2 body
Am no aci d sequence encoding the varia I on of
t heYdtiaghther rmbodigtniNg dh@@ﬁtel Cdanwt}bfé[fﬁ entﬂmdydn e pfeparation of a

L8eEh e o draBionh oot Aiekbe o g ton e eiygm.  In one
embbﬁﬁhéht 6heidAGE ?@Rﬂl&ﬁrﬁ%@%@‘%@ld@%o% Y diReaua 'eﬁf%@iment the

region of the t chai'n Am no aci d sequence
diseg$ecis @ﬁmdtafyehmrpamﬁhﬁondsgl odtilbhnethe dmlgitimeltas theb@se of an anti-

P RS B BB B PRt
in ad@hingtdl € region of the heavy chain 70 3 Nucl eoti de

sequence encodi ng the varlable region of the light
chaln 71 Anmi no acBue&SBepsripitan efithoBiawinghe vari abl e
Nucl eot.i de .se

enddBQ) ooy BPTALSLE Feg PR b e Reg 0y MGy mAb 183 as

deteﬁ'ﬁir{é@ W abihh REHISALEN géagy SYFL RSt oMR ] AMaEins qsate 'Reeéer (FLIPR).
the heavy chain 74 2 Nucl'eoti de sequence encoding t

varligie & is egraph shf)wmwldutrgllrnatmtn af huﬂi&n RitHne vawi Wy ant1~PTH mAb
uence codln h bLe regi on of t li .
18335 B R R EEny oA Bt ek eBI TSRt L Bfiseq RPmARPIH (Gdmer) in

ratsf €gi on of the heavy chain 77 g2/ Am no acid sequence
encodi ng the variable region of the heavy chain 78 k
Nu dTigurbints Fequenceidsepdiegligimenaot hbive ahegpj woniabfe regions of
1z t chain 79 Ut%%no ac d seguence g the
antiy S r SYEBHFdo AOGORNG g Hibe e 10@0‘”“;2&19& piPeintsh sgermline
Van%lleegggmpg%l%mée defined, scientific and technical
ternms used in connection with the invention described
herlégure shad hn have bdié alipamentgs lighatchainevaziabieorekions of anti-PTH
%dersto&) thosg}@rf ordinary skill in the art.
mApg geested sqobdiae &y v siopeytly el asyociaed esiline variable region
seqinf@ul ar ternms shall include pluralities and plural
terns shall include the singular. Cenerally,
nonencl atures utilized in connection with, and
techni ques of, .cell and tissue culture m)I ecul ar
bi ol ogy, andsiziled Des it thed? hedinendt i de

l%cﬁﬁ’leﬁt@ Jht)‘xo rih gl ﬁﬁ'cf%gc ﬂ)%a S qe{%?e Eq ?ul %ttngr? 3Ati-PTH

nown an nmon y used e ar
antlbcﬁhdfmarqhﬁ&ualseS usach fidly lﬁ&@&ﬂ&iﬁb@ﬂies Bb¥%e the advanta e of improved
ol i gonucl eoti de synthesis, and tissue culture an%
pharmasRlipgiisad ety erefiles r@laém tcwmbadlee onthingf murhwnn sequences
es ar e

f tech
o SORYTBLE BI5GB RS 1o
antigen ASMOOERIH Mra@@g‘“yodm{thﬁde@nh hd fi9ecdiide REMBIoHLEGE i BE herein,

herei n. The foregoing techni ques and procedures are
mon@élﬂéiﬂaarnltl}?%‘éi? Pethree foyrai peplongedstuvationi af metiomizt ihadsave been
art .and as described in vario
diselinkd SR g bRy o 1Rl GPRfiient napdifiondlivcthe in vivo
neut&ﬂﬁa(ﬂdns euﬁsee rbhlﬂg&l GeR CPth/
- Sgprrbr ook et aldéﬁgnﬂagezgﬁgr&pcﬁg&mﬁg Aftibody to be
hlghbéﬁ@ifaéle@ﬁi%ﬂuwaﬂ@l}dh it 3bowddl ppssesd bighmiffimity, aefxably in the nanomolar
Laboratory Press, Cold Spring Harbor, N . 1989),
which is incorporat ed herein by reference. The
nonencl atures utilized in connection with, and the
| aboratory procedures and tgchni ques of, anal yti cal
chem stry, synthetic organic chem stry, and nedi ci nal
and pharmaceutical chem stry described herein are
those well known and commonly used in the art.
St andard techni ques are used for chem cal syntheses,
chem cal anal yses, phar maceutl cal pr epar atl on,

....... g, -
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genom ¢, cDNA, or synthetic origin or sone conbination
thereof, which by virtue of its origin the "isol ated
w@odognuaieoti de” (1) is not associ ated w th al PCDUSE03/025161
portion of a polynucleotide in which the "isolated =~ -
ol.vinucl eot ide’ i s found in.,nature, LS. r .
g UL UL S5y T B RAbRTHES R0 shmPE s of e

invehflo@dsdfiBed reihhhvelbas fH@ld 0 GederehtialliodndrspedificBriin®fo PTH.
a |l arger sequence. The term "isol ated protein”

r efsepidingly wabeilimantsand thepimreatipn oprogdrisolated antibodies, or
ﬁag%xgﬁré rg‘f't &@tanﬁﬁlédrieé) rthascﬁrlwgﬁ)t }%)fHo.rAﬁg%rg)vgrl; inlséﬁgeart, the antibodies can

ination eof y ovi'r
advaniaeoiidlgbe, e. @ n®AvEIegal 0dhiglelid ¥ad/boRumihentibodds atfabodiments of
protein” (1) is not associated with proteins found in
the insentioa alsoxroyide celisefopprogusiag thepoarsibadiesr om t he sane
soyr ..e. g e of i f ot ej J r
oy Ta 80P Cornhoiafte e P BloVs 107 b R R Hes as o
diag@6&1er orl eadRbil B didessel eFdN exBMIple @fbbd@nentsSoligRdntagitidh Hrovide
as a generic termto refer to native protein

methqdagnensk s anighodigral fgs iBhibiiopo| gimesssione feqR&Hceassociated  with
Henc nativepprotein, fr t n I

oo OSBRI GEATRRL B BB TPERR o sconday

hyp&@lyysaRhi. dgs assdciaf6 aidnuieh Wehindnh articlée B @AULRME cS@prising
t he human heavy chai n_i mmunaogl obul i n_nol ecul es and the

antibagiesn ok dfp anvengpn depriibad i heraim dge PBeNided. nehddiionadly, am assay kit

wel | as .ant.i body nolecul or b ' I.ans. .
comfEiae AR ER A HECR SR MU iR R b gl fggprovided to
Saﬁaﬁﬁﬁ}ngﬂhm&hﬁhﬂ i mmunogl obul i n nol ecul es, such as the

kappa I'i ght chai n i nmunogl obul in nol ecul es, and vice

verddibodies wélthe mgertioagiesniibed dareim sasloasanthBTHoRADTIEE antibody,

term."natur.al Iy accurring” .as. used herein,as l,i .
posye§t Tiel py e HeBRE on et Aot Fistt i B P eBRy Pl tite anc
prolbREHd dinRtiBAT T SotiohOr AGKAMH QntiBod®d YP@BEIrdhcOr with the invention

pol ynucl eoti de sequence that is present in an organi sm

desqribad hadtim gueh avawish TH nedb t&hadody.okduasdhé leveh of ubowwkP TH in
[ ature_and which has n een iptenti Ly
norl NP B IR R MEaSHEIREy Bt PR o) by subeutaneous
I rri erm.. 15\ked"
Al Bl A Ry STOE A Tea R0 BONE SOLENER o Bhgle 3 moke
intrdbedow dodenofantéhoally] anstraprgd by ditdch gsdafpeon byo af bibghiken of PTH
. Iin their intended manner. A control sequence "operably
biogcfigiled” to a coding sequence is ligated in such a way
th si,om of | t j . e, i hi .
undiseSKERATS pfdties 08 FETAARASE WELAR ReBEHBNER therapeuti
utiliies) UkoregamplE) @ singladose ofintidbdize dleiterianaswiis € iResgion, such as
refers to polynucl eoti de sequences which are necessary

antitPd FoprAde 183 anibedy mal rashica a sedyebereebinbguad PEHdeYRS in setum of a

. C ' y,are ligated. Th at.ug e of
pat GBS ARkt Feb 08 Ao AR nalg BRUREEA iodg bows
prefofaBB 81 60 ibups, ak@modd Siefersiie 12 €4 h&drs S SEHRAEL Sdministration of
generally include pronoter, ribosonmal binding site,

at leggidone dasecel pr iaairPiTEl aitihedy of the duienten. sunh esleatiyRiilésnAb 183

.gener.al | su ontrol. seque i ngl ude pronoters
et B b T RO R e ABR CET Jefie R R Sbout 25%,
prefei@BR{ B GUSH) 68S mo® pleP 1 89 abButl 750k WllBivelth the levels prior to

m nimum all conponents whose presence is essenti al
admiigiptragioprasd girefarabhompintoesshneductiod faspeaiod ®fiahattRdeao 36 hours,

addi ti onal conmponents whose presence i s advant ageous,

for exanple, |eader sequences and fusion partner

sequences. The term "pol ynucl eotide" as referred to

herein neans a pol ynmeric fotgn of nucl eoti des of at

| east bases in length, either ribonucleotides or

deoxynucl eotides or a -14-nodified formof either type

of nucleotide. The termincludes single and doubl e

stranded forns of DNA. The term "ol igonucl eoti de"”

referred to herein includes naturally occurring, and

o o . g



herein includes nucleotides with nodified or
substituted sugar groups and the like. The term

woO odosgoriuc| eoti de |i nkages” referred to herei nPCTUB2008625161
ol i gonucl eoti des Iinkages such as phosphor ot hi oat e,

har odi t,hi.0 te horo | enoat .
prer Bt aiet O R g B BOSR PG aAmE ot gl for @ period of dbout 72
to g@ﬁ@ﬁpor ani | adate, phosphoroan date, and the |ike. See

g., LaPlanche et al. Nucl. Acids Res. 14:9081
(158161)61‘ snbedigents) fe@urewnc&:rtbm lilgo gegardisg 6tz 7antibodiey ; of the
. 16: 3209 (1988); Zon et
m"ea‘i“?n%ﬁPF"-Vé‘iﬁﬁ‘c‘%Paﬂtlﬁ ﬁrﬁgai‘l B-539 (1991): Zon et al .
A i gonucl eot i des and Analogues: A Practical Approach,
pp. 87- 108 (F. Eckstein, Ed., Oxford University
SequemesEistiaxf or d Engl and (1991)); Stec et al. U S. Patent

30 15 A5 Sagin SR B SR ol B4 v i

seqdeﬁ@é%r@pfei‘ﬁ@@ntﬁﬁvé eLBRENGR-PTH Altibegiey Ql'r@gﬁd)\fi@ectaﬂﬂ the sequence
i nclude a | abel for detection, if desire The term

listitigs Sheepmbonts| of Wiyidh igispermarigédin’ Bable bbelewei n neans to
det ect ably and specificalﬁéngnd Pol ynucl eot i des,
oligonucleotides and frag t hereof in accordance

MXLTNR entiron selectively hybridize to nucleic |SEQID
ID%ﬁJd ﬁu%ﬁ% under hybrldlzatlon and wash conditions PH;?
that eC nounts
bi ndi TRB‘ 8{1ﬁ%ﬁe§§ g%ciefeln g&ﬁ]ﬁ%ﬁ |v3n%b i Ef@loni-?ﬁhé ﬂ?r N 8 %IH Cy 1
condi Ty Qs ac@ANcREnEs BboliMgaRdW 8148158Li06 I YR heavy chain 2
fwabrijdi zation conditions as known in the art
di scydsettolide siquen@ameodihg ;h,e vlahebln wegiwi of the llehtsé!qme nde 3
honol-egy—betweenr—the—poly
ol i go ) AAIRING GEidpequenss, a@ﬁé@ﬁﬁw@%ﬁﬁﬁ@n ofherisho bRy a4
muct
0% | AN e e cing [ sanaple frign BRnGhedFdbbn | 3
honol) ogh@s aeid s@&uén@aaﬁco&ﬁ%th@%ab&ﬁ%gwﬁ%%he&mvﬂ01&% 6
oo amino -15-acid sequences are honplogous if there
is a @a}ctqoaﬂe smu@memné@céng ﬁv@marlalgle e krgiquoeirihe Hight chain 7
sequeg honol nea %o of
he g0 AE A TATEE PoroIE Ly TR CRE Ch bR | 8
are an@iotdb dguRRd dReRiE e Vatdble g@g@&i §f Me ﬁbé‘ﬂfedhai‘ﬁr 9
the ttwo sequences being natched) are allowed in
maxi fiAzhing aokl sehuenge egaydirgehg vintabbe regioarof tlesleasy ehain 10
ﬁf)’efe_r_r_ew\ufh’)m | ess—being—rore—preferred
Al t el Aiclopsrly segvanesrseeding i Variable graserspiihe @ahtec‘rbé@s 11
(or g ‘T
| east %&g %Q%%g%e%gé' €1co ihggcﬁ{ ﬁr?a% {eg ﬁ‘%&‘é @n %Ham 12
thi's |NafcBokide b@ﬁl@n&eén@bding t}i‘e valEde R @ﬂh@ hemafn 13
score of at nore than 5 (In standard deviation units),
; g i Ng Auhmomcrdgaeqmmc; btmdmgtthe wrelbtnmegton@tﬁ tlckahaavyralnmm x 14
d a—ogap—pe 'I—IU.IT nr_;nye‘ul \,I
" Al MR peErr oan L SHAVSFTaon OF S igptcha | 15
101-1
Bi oA oo Finagu ahe Bhcctiitnd Mg Boliof LMENARA R | 16
sequgmMaeteotile peyuieicd dhebding tirrariable eedisiebfthabbavy chain 17
honol ogous Lf their amno acids_are greater t han_or
gl al Ar@m!a@%d wgavrice hcodkngrihopariavd negloaqu Greclapanis plrrpgn 18
hor &1 RSB AR RREe Sheping SCRaB0F Gt o g ght | 19
homoli oGl Acld Rquercs ehdHRly tﬁ@'vaneﬁ!)@é regfoh!of ttllleyh%ht chain 20
evol Utionarily related) to all_or a portion

ref erence pol ynucl eoti de sequence or that a

pol ypepti de sequence is idenpical to a reference

pol ypepti de sequence. In contradistinction, the term
"conplenentary to" is used herein to nean that the
conpl ement ary sequence i s honologous to all or a
portion of a reference pol ynucl eoti de sequence. For
|Ilustrat|on the nucleotlde sequence TATAC

I a o Y o - o o - 11 = A= A 7~~J1 I L



nol ecul es, and (2) may further conprise a sequence

that is divergent between the two -16-pol ynucl eoti des
w@eooamiqiol aci d sequences, sequence conpari SonsPGBEUSME3025161

two (or nore) nolecules are typically perforned by

CompHEtIBgHdegesnce SnddidirghtRe tivabiDleg il of Sheaky @hain 21
‘co cal

14hed Amm%ﬂclé éwéﬂ@éngpwngamaylabk\re@@m meé]sﬁvmlmow, " 22

O T B B A R T B O S L TR A I

aci dmmﬁ@a@a @e@eﬁw anabiéing tid WgiaplR AL ne 6 8k 13RL ARiaci|d 24

sequence mnmay he (‘nrmarﬁd to a reference sequence of |at

| ea >Nu91@ﬂfl1d€ga§9uglcn ch’émg the s'amblfﬁregmnmf tbfclnfdtvs ebaiendes 25

and -wherein—the—portion—oet—the—p et REE
(4 n | AEERRAd ST A ﬁ%?yva@aalﬁrr%%@n S ancan |- 26

del eNLPRSHASHR ﬁéﬂc& Hﬁéo%ﬂ? th@@ e%Lo‘ﬁeof(dT; ht A&RS) [OT 27

20 percent or less as ¢ npare ere nce

sequamntao ¢t sedjuedassicading clcmmnasle reglom bf thl@ihgﬁf chain 28

del etions) for optimal -ali mnnrg_nf of the two seguencs

»

Opt rhhlpleaﬁqlegsﬁwe gpeoging radabloieaion Qfipnbeayy chain | 29

e T S A 0 |
t hNuéledBde s(eﬁb&'& en®ddidd e R OBgichl dfAREBERL chain 31

al gorithm of edl eman and Winsch__J__Mdl _ Biol
32

—

48: 44&3m(1q9md)seq®ycet moé@grtlmwva&xablegﬁgtpn af the;hgthé@hrm d
Ry AR R I A Tt NN N U I E

t hesa, ghg Qélﬂts&@n&éﬁéodﬁg%é' %iﬁa%l%%géon 3P the HeAw/ &m’xr{‘ 34

124he | W sconsi n netics Software Package Rel ease /.
( Cendluclestidosgguirer efalingg thd variGde sxpom dithe hglaohhamn 35

W s nn\AnrﬁI{c or-Maec\Vector—software nnr\l/nnae\ ar

TTCYVYOT

by | ﬁé@é@@@éﬁewa@a grcedmgdhe %ﬂqaeﬁrféﬁpn of the Tighf ghaip ¢ |ng 36

m %cféo&&%es%ha&&f‘éﬁg ;gé‘ég?t E?gz%bf? ﬁe% W SR néd chaigg | ¢ 37

conparit son w varl ous I'S

sel eqlngilo adifl SediRhfB crRBame @l@&vdrﬁ@fétrbgmm oﬁﬁ@%a@éﬁaxﬁ 0 38

2750l ynucl eotide or amino acid sequences are identical

(i.e Nqunu@ﬁ S@qu¢1®©l€n@€hmg/thn u'a]tlddd; rezge)nofrf the hght chain 39

r esi-g wW-rdov

The | &Ry aﬁéﬁewaeg@csﬁmgé%w@@e. T8@AL pf {he 91 Bt chain | 40

cal'g mfegﬁd@ééqﬁ% %\{}Mé&%nd%,&{@ vQHﬁJlé‘?e' toh Eﬁ*th@ﬂ%%y chain 41

sequences over con‘pa I son m Nni ng

t he | pumibe ﬁmdfsecpﬁﬁd:d ¢1Q661ngtthleHrﬁxBletrBQoh dethicitealy eHagl i C 42
96¢ci dbase (e._qg G U __or Il ar_residue_occurs

in b mleg@%ﬁﬁ@qewe te@cqﬁil@ the Wh@ahi@rﬁgem offtheriglsiebein 43

positions

ORI R ARSI A AR B e B R

(1. eNuclebd¥cl I Shddling @P Q'eu'?zlﬂlier fe%i&ﬁ' &Qhﬁ?&vﬁr%ﬁé{ht DY 45

100|to vield the Dercent age of seguence 1dentity. The

t er Antisa bt aequeate éndeding the' vambleseglom of tietheawneiags (a 46

238hay
sequ BWeleotidirsausnce eneoding ha yatiae regiongd thgdighs cheind 47

R PR e b Ao Eet e |

per CBtleodiRGG&ck @ﬁwdhﬁgythe W&ﬁﬁ)lélﬁslgﬁﬁdftﬁ’é hea %?%ha189 49
e

per cent sequence identity as conpared to a referenc

212 eq Jém:l@O @cvé seqalen@mwdmg rthevwamldbbw rcgloxabf the dstvy chain 50
uc H froaunaent]l v

L1 a1 ST T TO1t33;
over @CW%%?WB@CSFH‘F@%mQX@W T%’E?&l"@d’cfﬂéf‘eh%% “Bginani|no 51
aci g) positions, wherein the percentage of sequence
ideptity is calculated by conparing the reference
sequence to the sequence tch may i ncl ude del eti ong
or additions which total 20 percent or |less of the
ref erence sequence over the conpari son wi ndow. The
ref erence sequence may be a subset of a |arger
sequence. As used herein, the twenty conventiona
an1no aC|ds and thelr abbreV|at|ons fol |l ow

o o ~ 'Y ~ Lo = 7 o~ 1




Siml

arly, unless specified otherw se, the |eft-hand

end of single-stranded pol ynucl eoti de sequences is the
w®20080t511t he | eft-hand direction of doubl e- st reemes2003/025161

polynucleotrde sequences |s referred to as t he 5
di reqt
nascen { jﬁ%géfrélé‘ ‘%COA 2 tpeéfy %fra?"é‘-‘dfefv’%?“ Og ﬂll%fégji chain 52
t r ang Qludiotias séijﬁéﬁfétdn@diﬁmé BRURRGEle rr@%b@ﬂﬁth@ ﬁegﬂﬁcm 53
strand having the sanme sequence as t
are §' AmmOtanei sgquee'ln@j emodtﬂgehﬂmmhi@mgm qftthealneavy cham 54
er St ueueea" reghens
on ¢ HORAgREE P Tg i eRgble ceR AL o et Haimny 55
and v rﬁﬁﬁoaaﬁﬁ stqudnBe EitRdihe RO JaPlb1d £ 10'5'8@‘ thd ﬁ@ﬁ%ﬁ%ﬂﬂt 56
are rieferred to as "downsttream sequences I ed
to pqiyywgptidd exjuctdeeenteding fieulsiablotrégibn Dﬂ‘&rﬁlhle&wy chagans 57
t hat igned,
gg;g h |dsmi9p aCKeSeRrBE? ghredimerhe Vamwemﬁgith@hw ghain | 58
L ] ' ) ;
i dentji t&fﬂ&%ﬁp 2 ? é@a@ﬁea&c{xm %g?t aﬁ%ﬁﬁ Z]ﬁéﬁc n >9
i dent IAMmorHéfd%eQﬁ@E@ eddldihgethe kv@idddle &'élo@ﬁff(t&nﬁglﬁ%ﬁ&iﬁn CE 60
identlity and nost preferably at |east 99 percent
sequg ﬁ%l@l¢oalénﬁ@@lyncemneﬁénamwarmbbrrwen pﬁ@lﬁﬂlﬁmchahat 61
ar e rvattive
fipst A G SCUsen PR IEE AR IS eiph of the heavy Shin | 62
- lo- qm§ﬁ&ﬁﬁkb&ﬁén&ﬁ?@&&B@ﬂkﬁ@umEEQ§§B§89@@ Eﬁ&ﬁﬁr 63
residues having simlar srde chains.” For exa
grou Au:mmmcrabsequnrds einrmdmgha vaddtas t rerglcmr af&he:hgltra;hams 64
_g! yr\] ani n valina alcli na ical alcine:
ar oup \SERi st aRl &%rarrlehlgtrreowﬁﬁemvysqfee 65
chai syl Ehog%fd s’éﬁ@'&ﬂ&ﬁﬁ 9%7% L L A T R‘zﬁ FELIE 66
heying am ainin ains s asparagi ne and
gl utg mhﬁtﬁeonae lécﬁl’dﬂcdﬁncadlhg EheAfdridBlehapbi of ﬁnecngﬁt el dg 67
chains—is phenylalanine tyrosine and tryptophan; a
groug Agmn@mcrd_csea@&r@e emdmggthb asliabls rag@rmf%hmhghts:ham 68
o o R et orins g b e Ra b Ge he vy ok 09
and n
s o g e T AT hEY fein | 70
p Ih eny/|Nalckitide s¢qnensi eneodihy ﬁldh&trﬁb@lrémg@ of the light chain 71
al ani tic
aspar|dtPHe- a@rdmealrﬁnﬁe en952§111tﬁ ?ge wariakle rearani of thqﬁlghsrcham 72
VdrlrTg dl rr 11O “l UU
T A T Y A SR A R
enco ﬂ%ﬁﬁ@@ci@%e&rﬁb@rcb BYRRtg0e I8 g%@nhﬁ’rﬂ% ﬁbavy chain 74
Poovilding that the variations in the amno acid
sequd ri\é@lerrladﬂ sequmcatenb@hag tt%5ﬂz&1ahin wegipm of the aﬂghg/clﬁtn 75
| east 890/ \fJ/\'I P ef-erabl av2 9904 n
parti &PL?P ac’@oﬁ?@%%?‘i‘c\?éhr&ﬁﬁ gargﬁhlfareg@@ Qfé]éﬁrr%ghté?h%}fle 76
cont g Mo T IIUb tra
C ke | sate sibne FEHE e AR T T o R gl ™™ 77
168gRAt| &thnino atideiequesicel aldbﬂﬁigﬁﬁe vARRINES te@ﬁv'n'o‘rftl@é’ﬂ%é@? 6hain 78
am nd e generally divided into famlies: (1)
183k di é‘ht&éﬂ@ﬁﬁ@ értqeenc@l qnt:@rim the \(aZ)iblb a@@mbg@a rhlght chain 79
ar gl =ara
o D QLRGN cisAUIEae VOIS, R A e Lt chan | 80
nmet hi oni ne, tryptophan; and (H) unchar ged
pol ar =gl yci ne, asparagi ne, gl utam ne, cysteine,

serine, threonine, tyrosine. Mire preferred famlies

are:
fam |

serine and threonine are aliphatic-hydroxy
y; asparagi ne and gl utam ne are an

am de-containing famly; al4pine, valine, |eucine and
I sol eucine are an aliphatic famly; and phenyl al ani ne,

trypt

ophan, and tyrosine are an aromatic famly. For

exanple, it is reasonable to expect that an isol ated
repl acenent of a leucine with an isol eucine or valine,
an aspartate vvrth a gI utarrate a threonr ne vvrth a

oy o o o - I T
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known t hree-di nensional structure are known. Bow e et
ah, Science 253:164 (1991). Thus, the foregoing
we@splast denonstrate that those of skill in tPE€r/as1003/025161
can recogni ze sequence notifs and structural
DefaifQr mations that may be used to define structural
——and functional donmains in accordance with the
i némessartherRiefdefined] seientific aci Welglits térigtusehl @nBection with the
whj ch; uce susceptibility to proteolysis,

. _thos h: (1) .r
nvqugpn Aiftbed %‘E’?Hé%laﬁ 2V thy mepnges diatiaghconuapnly|understood by those
A i or IL.0g T 4
or SHRSMIESE Y, EROMABRERN RBORPLP XGRS e
shalbt ineludphybirdiizhemd apluat  fetinet shatialingdidepekd | §6c04r. SUCRnerally,
an I&%s. A{]al ogs can include various nuteins of a
noms%&gl& T UB ARl I Kamnectien yathy rand) {ecydgugsr Phorebeprd dissue culture,
F | i ng i ' acid .. .
ol ey BIAIE o e bF Bl hoBIMERF Wbricization
des@ibiod thieteurt h@rthgsenesil keovBalel ¢ointhbely idédinaghb irt0 Seatidatd@chniques

sque ce (pr f,erabl]gI in the portion of the pol ypeptide
are gisedi HE {958 MSFRAT PR f rgrnHeeptidee Spthetisn| ard clisaceulture and

o ANSHT 2| VAR RS 50ROl myrcnin

techhiymep are nferfoatett nceorfidg gto, nBntiRBGSGBNEFCI Ao d€idd commonly
shoul d not tend to break a helix that occurs in the
accoyaplshed 4 firedit ar apesgried Bereiss hbhe fopproing feckrigensarndyprocedures
t.er] . e)..
R R R
desdribet]i iar yarus yehethle and heord epedifib adfekdhckY @a@iads cited and discussed

Structures and M) ecul ar Principles (Creighton, ed.,
thropghqyt the Peerapt gqqglfle@qbﬁ;)an§’ee, NeSv Yamropgger)al., Molecular Cloning: 4

s d ' P i d .
L PV G BB B RGIPSh  r t,
N.Y1998)), ahidh Thaondoksoraed hatein Mot tef@er@d: TAO RombAOAures utilized in

whi ch are each incorporated herein by reference. The .
conpesHg Wi yimdpthe dabarptagheracedures gad dedhaiases of.ednabicalochkemistry,

. j . ami nor term nal. and/ or . .
oS4 B8N S5cbal: N3P Bl BAL DB el dperved erin
are €O GraAlCkEbvae @ 06@NioRly &t inCAk ako Sﬁﬁd&a%ﬁﬁm&gia@% used for

positions in the naturally occurring sequence deduced,
cherpisal syaibpses, chemierh analybesi aiigtihaceDivRl sprgpamten, formulation, and
Fr ts.typically are at least 5 6, 8 or 10 am no
deliigr PR sRmerg o Pujels

ty at | east 14 am no acids | ong,
oI @i1edeariadkyordinck 838t 120x28n0 AiRRiEe, NG %ﬁgﬁ! :
- at_least 50 ami no acids Iog%, andlevgn or e g?e aeLl%%/ unless
othegwisp dkieatar skall reourleistisd| to hgve thiadolleving hanaingg” as

us erei.n refers to palypeptides which -20-are )

o e Bl i T hesdierer i Aisaad miyasisotide of
endifis, SUNGL Rt i iint ih - ~
B Rra SRnehCEAL ¥ e bR BB IRUEEI e of s
origino theolisnigtedr pplgntdlesidel X)) speawt fassochitetiwigh bl & BTpdrtion of a

i un%er.%ui tagilﬁﬁ gi nding conditions, (2) ability to

POLYBRG Rt Wibeh 4% Bkt pRdymHigleotide’l 1) fonnd in ngiure (2) is operably
linkédi3i is : i 14,0, QF _i.n .

by RHORHOUART OB B 8h Bal B EDRUGRS gbtbecur in nanre
as parboselavger istqpieacd. no aci d substitution (or addition or

deg_gti 0231 W) t{1 respect to the naturally occurring

sedU&ntEn ARgltEgs PIIHNG atefsyresdr & dier¢iadicam) aamproioin of cDNA,

[ Reng. : m no_aci ds. L qng .or .

reco LRt RO pr B S Sk 50 P Sk thaEh PR, g vifte o it

natural ly occurring pol ypeptide. Peptide anal ogs are

commonly used in the pharnmat®utical industry as

non- peptide drugs with properties anal ogous to those

of the tenplate peptide. These types of nonpeptide

conmpound are terned "peptide mnetics" or

"peptidom netics." Fauchere, J. Adv. Drug Res. 15:29

(1986); Veber and Freidinger, TINS p.392 (1985); and

NN A PN A NN~
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may be generated by nethods known in the art (R zo and
G erasch Ann. Rev. Biochem 61:387 (1992),
wo pwsiopannat ed herein by reference); for exanpl BCT/D$2003/025161
addi ng internal cysteine residues capable of formng
n e ulfi ¢ C
orgifyctt SBEE B Bl ey IR LR B80S TUE B BN R L proteins
foun@ﬁnlrfattﬁé:t(zariﬁ Ifib@d)f otb)dSr p?co&tm;dfrbm ﬁheagmenioutdae e@offret heft murine
npetes with the intact antibody for Q ific
prot%mw éﬁ)n@ eximpy5ed Ry 2ceth rer Siflsreat presiscBdhiPs Sebatshdhpature.
nd 5 { \/
or 110, Y R B RATR dsfa PncBRAE R [0 BARASe protin
fragtﬁ@ths,,oer(rabog)s of fpolypffpitdsIqu;tlteetcd&‘lalHenamtnetUNd|pest.emA|fragments and

anti body_ other than a_"bispecific" unction
analeg@tarr%wwis of thepolypgatidy gfé\aSt%reffa\?éP@ P% esjip §°°15>ir$?dlﬁﬁ gith the

Site I M)
ST U5%boodl 1200, DR spHRRLBLLS) LILPLAS e b
kappﬁxlﬁigh‘i Schein ﬁt&hu&sgl&ybmmdmclewlteh easquelbh tab tayitibddyr moh?{atlbs formed by
bound to counterreceptor by at |east about ég% 0 h
combipesions eovprising thomeayys gall yimppungelbulip JROlEHYET Y4 /lght chain
sure t
1mm&.gggn§ ml.ﬁtgijetcgfr’e%asﬁclllg tﬂe I{agp Eﬂt d‘g{SE}HalxIsm%lrx eliﬁl%in molecules, and
viced@Esar 48 WelDAs ﬁ@giﬁéﬂtsﬁatﬂf anal@ggtlferabf bi nding to an
|mTunogI obulin or T-cel| receptor. Epitopi h
deflbe iemainauighy @pwﬂe@ has weddrercih éﬁtaeté‘tqdytoa?ét phjget refers to the
urfac I ul
o 3 AR TS5 PR 1O B b Pl
se deﬁé@ﬁta@'tﬁ%%bﬁnﬁﬂ arB bfgagiso ahctamagaames) shatcean s isedted from a
as specific charge characteristics. antlbody h
souxsaurdnatgregp\éowlﬁtp]@ R gotmeﬁulrﬁwt@ﬁ@m@@ﬁd\ﬂeg&yﬂﬁ@ n the laboratory or
SsSOcCi n constant is <1 mMM preferably < 100nM and
OthWESF 1sp’ir‘% ﬁﬁBFVIQH%M The term"agent" is used herein

t 0 URNRER ‘@peiBli KillledC ARNREM theretn RifXlsUbepasitiombenfi walponents so
conpounds, a biol ogical mnacronol ecule, or _an extr%f
desqrﬂo@é aie mbﬁbnggqlmpemmtt@gu thew, to-fngetiapein Geirigiepded mpaner. A
COHS r.the cf R%}S:ﬁ%i‘h lillpié d”n r ef §51§{g Osglqlgearcg(tsc’ gt/ggt;edzy'éuch a way that
expteSiTHR Bf 2Qika ng%@&de&‘lbé 1 a@fue’@@i wnder eéndi@dnsreakipyitible with the control
occurrl ng PTH pol ypepti des, wherein "biol ogical"”
sequenitésvi ty refers to a biol ogical function (e| t her

inhibitory, or s |nulatgr ed. b e .
Rl SReliP) SR BorFaeRer Bobenas TOUTNElRde sequences
whteil? blel fetedsOry OAREL {hléeengegﬁbh? bh® Br&éssﬁ% SdddRdsequences to which
gal nst an-antigenic epitope possessed by a native or
they’l a:teuln@tehy abe maturen (gf BUh pwitsob spquedecsadififessndepending upon the host
"i,munol ogi cal " IVI refers tOth§§ablllt

oreqio PRUAEPy SiHofPriP! SERGH SNy RLEe Rpprioter, ribosomal
t I
bin G e B RSB RS ler e T K By IR it conteol
seqmmégnﬂude@mmmm trangtriptiop hgthandtion equpreey eRticatermecontrol
measuyres, wherein the object is to revent or sl ow
sequRRRRS ( 1o d5Riiedt ‘ﬁemplaﬂd@et‘%e& @&tlﬁ&%g%celaﬁ%‘t%sowhate presence is
0
esseq‘ttﬁpfog %&%eﬁ%&? End @:Og(gssglg £%cfs éa\%e 1 fﬁhutiﬁ g!é%iggtg% Eg ?onents whose
prei&&@tstédeaﬁhgd@hﬁiﬁbr @lantphg$edeinseghames il fisivampdenerissquences.
be revented. "Manmal " refers to any .animal classified
arierral “polyauelertidey asuplrrsed de Histelpr fased, PYyprigsform of
nucfr%ﬁﬁg%y §f atcgaﬂpl%nga%gss in Eggtgoé ltﬂequ‘ onﬁiagr&:tﬁiteé Sr %@tgx}fnﬁFl%udes or a
I abor at or or pet ani
such as dogs, cats, cattle, horses, sheep, pi gs,
goats, rabbits, rodents, eteVLFor pur poses of
treatnment, the manmal is preferably human. "Carriers”
as used herein include pharmaceutically acceptable
carriers, excipients, or stabilizers which are
nontoxic to the cell or mammal bei ng exposed thereto
at the dosages and concentratlons enployed Crten the

T o o ~ o
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fragnent, a designation reflecting the ability to
crystallize readily. Pepsin treatnent yields an

wO Efoaliguie ' fragnment that has two antigen- compCTURZP03/025161
sites and is still capable of crosslinking antigen.

modificd fobf JeRGnE @E%%@&Eétmd Yrife! R udel 3fnfOMPUADHIAstranded

conpl ete antigénrecognition and binding site of the
forngrtfildAy. This regi on consists of a diner of one

h d | ight-. [ iable.d in in. tight .
[ e e R —
mod?%@%nﬁ@@otfd@ ¢RkEPRefer BFGHMALY BRIuRISE %U%dnnﬁaﬁlﬁx?ﬁ%f r?(gcurring

ef1 ne an anti genbinding site on t he surface o
oligafiecidotide nnkagews| | eOligamiclpptiddse asi xa QBRgnustaotide subset generally

ant.i genbi ndi ecificit 0 the antibody...Howev
compRsing glegsite of SR RESs e iy Ve tigsRakoudE R 70 po 60 bases
: ' fiot v 16i peeryonghad forof (F%ases in lenoth.
1 1(32\:%t n}gérlld;/#lr? gto%%feg&tlg rlg’e hgeCDRS,IEL’ 1g’p{$i 1f7|g)é8’1‘ g? Ogn Oair?tmi1 ge%%es lfl ongt
Oligvayclbatides breaisablly single tstanded ogpi feepraheb; blthelighmliggawcleotides may
al t hough, possibly, .at, a lower. affinity than the .
be bl P g T 1 1 Jperens S Ctighaife s &L@@ﬂ; Paonplgotides of
the £983]RAHan P TRLE Rhsd fenlitdd olitRlBesibst he first
constant domain (CH ) of the heavy chain. Fab )
f r atheenesn di“hataralfyr ooncEalng fruatpotidess byferied dddilteredm  includes
of .a few residues, at the carhoxy term nus.of fhe heav
deo\‘)ﬁﬁloﬁu@f‘?t“gé r?é‘_gn“l?‘ﬁ’é‘l" Aty oﬂée W8g‘g‘§§t%’ict‘?8§d?sr Jiferred to
herdif) Sncitids %@béoﬁaékg%itg GHBhed B %’s%iuﬁecﬁmgg? efblph l2AG TROike. The
originally were produced as pairs of Fa fragnments
termMibligonbeleatidd Higdengey stefirred so theteive grehitdes nlig@ustaotides linkages such

as %%ﬁ%@%&%ﬁ' bﬂ%s%@g;oﬁg%étggdﬁgglg%g%g%éa%te pﬁ(lg(s%ggrodiselenoate,

| : [ [ [ | n ;
o 90, atenes, R looshservadt s, s .
1 aPIAREE of Gl Medl, piaidsi Rds) y4:008 1e(1OB6)e Syecad! ol Bshn. (@heap. Soc. 106:6077

(19%2%%13;5%- gf;zlg é‘lgclygsgg%l’ H}pr? l 2{?8%?%3;? g& ?n%bggwf l%nug Design

. .And silj .0 certaj 004 : ’ -
o5 SLEBBEF A R e G B B PRRAR dpprocch. . 7
108c@Prksein! Be., \@ifbrdofinidersag Passs pOaford Bnglaat (g9S1));tStesenal. U.S.

purification colum (e.g., an affinity chromatogr aphf/
Patend| Nem 5.1 5TH518; tidhlmaan sand Reymare Lhemied c Bewipnu 954301990, the

s TR S kG DB B 9 AR HERGE R Lo it
a 1ab8l98r NS0, fdeslpiaot e a smal |l vesicle conposed of

various types of |ipids, phospholipids and/or
surTlectant “atlpatvelys hybiadied” feferret|tp viegrpinomeansirtpgdetectably and

soediBiitl Bidnd unpHAES AESileofis ebfat AFuS it pecordance
witRth AR séle&i‘}eﬁy ﬁ&brﬁc@fé”%t h@®eic el biddnds Qurldbe h%rR%iQation and

arrangenent of bi ol ogi cal nmenbranes. The term "shal
washodoaditioa$ that mikdiZeppiaiable apsants b€ datentablechihdingito moaspecific
nuc (:‘. g&aéa&hgﬁ Ls%ﬂ{ggr?@%/: %QOW ﬁ%%g:calg ngléD?choogslg@g,s %elllqscggre hybridization
conffioRE BOKASHRTh Ble At S&F &Q&fu% dendiBE K €lenefld; theMicleic acid sequence

I ncorporation of a radi ol abel ed am no acid or
honadlb@c hetsebn ttloe polyotol@eioles, ddigofudieaidesydndnivaghénds of Ket invention

can be, detected by marked avjdin (e.qg. treptavidin )
andc pgleis ﬁggaseﬂu%t% edcuieshanildie o ?eéﬂz%"%t agd 4Bete\ypigally with

i borg ' 0 :

prelepith §Efbalig IELERARS oPar REL SR Ry, B SPE sh100%, Two amino

can al so be therapeutic. Various nethods of |abeling

pol ypepti des and gl ycoproteikds are known in the art

and may be used. Exanples of |abels for pol ypeptides

i nclude, but are not limted to, the foll ow ng:

radi oi sotopes or radionuclides (e.g., H C N S, Y,

Tc, In, 1251, 1), fluorescent |abels (e.g., FITC

rhodani ne, |anthani de phosphors), enzymatic |abels

o o e o
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(Parker, S., Ed., McGawHill, San Francisco (1985)),
i ncorporated herein by reference). -24-As used herein,

wO sbst@amt i al | y pure” means an obj ect speci es PGI/URM®03/025161
predom nant species present (i.e., on a nolar basis it

..1's nore abyndant tha ny .ot her. .i,ndi vi o ' -
acid SRR LTy ec A BREALPaprghias Bl REFy Beukbon trei
sequitidbd | F6delahtfid,i93% homalopy HRasS tHaoB5%heTthe Amiiteaclly metidentical

speci es conprises at |east about 50 percggﬁ &pn_a
whemtheawobsegherces reatlignad deomsrianin matdyek | Seppfigsdther of the two

Gener al | bstant i al | f [ |
a5 M AL PP P b o5 ot
prefér;ﬂbér@g@ﬁ[? besilledy bSRE GRS phéfasent Nhﬁrrfoaﬁeelgz gllnrrlq&igﬂe'rabﬂy, two protein

preferably nore than about 85% 9 A;195A; and. s i
sequegs (MQflypfm; r%ﬂallf‘«f,lc_ef erivts) &om dsericestilgash )i ppgg acids n
essential hommgeneity (¢ ' C .
leng%g abee]?cgmlggoqsnanﬂgs e(SWpl Sl’llg%clf) g%&g]y Hgtg%% g%t%i %rﬁ%?%@%core of at

mordBhE St P RakRidhaststiot@fig) Bsihd theGRograsi ALIGN edtisths tisutation data
essentially of a single macronol ecul ar. speci e

s s, The
matrieamd 4 pap porlty of fconateaen u¥rsM&h DB L Inailgs GuBjoit Sequence
tipbody.,Stru re.Th asi c [ tRL Ny ;
and S in o oc SRr 1868 TEPIeE Gl 3¢ 1) Iopk blomedica
Res&RIPRSGsHaAbn tW92).deTHe 680 sBichcesOdr paty fepddfdee ahaiengreferably
each pair having one "light" (about 25 kDa) and one .
homblegauy if tedinaminoatsidst arg greatst fomiapeyual theVznidspticad P’\%"*ﬂ gQptimally

. portion, of chai n j.ncl udes varl abl. '
allgmfngfb%%éﬁgow%thg%g% nc(g).ngs 0 él% ?Jo?’i 1%1?%69&11 4 n.nean that a
polylhﬁag&ﬁﬁa' éagﬁer{ce s Rotho1B85us(E6 OBNHdtRl, ndherictly evolutionarily related)

carboxy-termnal portron of each chain defines a .
to ali onatpartionragi eferpice mahinugleptidepenainse.corfthat acpglgpapsde sequence 1s

.. function. Human |ight chains are clagsif]j : a
idensiggl |*Qntdal I GHE é‘??g}ipﬁgt.“%l—lesgwengﬁai n L Pt F%Hgd the terr.n
“co@ﬁlte%g%@?lﬁ)?" isO BB hefiPN@, nRfan et 1188, canplethehiane stipgence is

s isotype as 1gM 1|gDh )Iég(i'lgA, and | gE )
honfolsgoas t6 ¥ebya puitioni of al efshmea pelyhedeafidetsaqyrace. Rer illustration, the

vari abl e and tgnt regiops, are joined b " » :
nucleB O RBEIED B LT DFTBPRNS SRISE TG Ehe ARAGy ond s
conSihdhtdl $9a 1 RGTUEIA» a "D' region of about 10 nore

mno acids. See generally, Fundanmental | nmmunol ogy Ch.

7 (PrublloWing tens ard meedet. deRaiberthdsagmenceNeMtionshg@defween two or

(incorporated by reference in its entirety for al) .

morg PpygBAIFQtidPn Oy AR 161 SEISHESof TEREHICP | JiPHEayy comparison
. i”n 13 j or: 2 Afd j | | i Ee-d Iﬁ ’S-,; ﬁa 13 b t t. 1
winfFLT SEERLOITARE SRR B Db eiacliys, A0 “subsant
idedtitfunet @fatnerseqiapetid o defimdid poderes, usehestanbasid fidiangequence
sites are the same. The chains all eéhi bit the sane
COmPEHEAThIa IGEHEROE FPRUHFE KDY i f\/%%%;?et&fﬁs P 4°G Uiy Rample, as a

regi i.0i b e r.. is i .
o, 95 AT o OIS SR 80 8 S B o sy
confpPis a chlEDRPN A ofgtitesdquencehdiansratll, £ acfhreped seqaeree is at least
al i gned by the framework regions, enabli ng4 binding to

18 aucieisles o€ 6e@;nm@p@jds!jmdﬁngﬁn,t Beqrcady at beagt nuclegti es or § amino
o R ok S S DA e o

pol ARR1BHABRGr &ﬁin@%mosegﬁélﬁés fn@y %ﬁﬁqf(fm@@fﬁbﬂsei & sdqfience (i.e., a portion
accordance with the definitions of Kabat, Sequences of
of the aowiptete pblynnplastideogl amino| apid pemiengeNdhato pimilar between the two

mo@@lt?%ﬂtagfdgéa otrri@f?gl? i !1?’cwﬁﬁ%%igéi%gﬁaeguefwlg%:t%%%ils'%_d}g%rggré)ﬁe;t\%en the two

Chothia et al., Nature 342:878-83 (1989). A bispecific
or bifunctional antibody is-Ba artificial hybrid

anti body having two different heavy/light chain pairs
and two different binding sites. Bispecific antibodies
can be produced by a variety of nethods including
fusion of hybridomas or |inking of Fab' fragnents.

See, e.g., Songsivilai and Lachmann, CHn. Exp. | munol

PN A T ~NA I A NN\ 'YV
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utilization of nmurine or rat derived antibodies, fully
human anti bodi es can be generated through the
w0 pdosodiiet i on of human anti body function into BCT/O8m03$/025161
so that the rodent produces fully human anti bodi es.
t
poby BN o WA E Rol CaTIcRe et Pac I SORERL S (e, TR more
mol&duléd &€ tjrﬂiladllyh@tﬁ)d‘me& rbyecngmpmag adquencesoot ‘d]erw}wn‘mthcules over a

heavy chal n and |ight chain genes within their mf
“comparisepapiey” do X 98¢ (CPPP?f’i?u’@éalc‘i?ﬁ’tOB? o ﬁ@qlme ey, A
“co anéjn%gowm W”ZQQ &[ rﬂe*eﬁ]r? x%?é?g @Bﬁ&?tufaL %9@%%’[3019& least 18
t'H uman eav a| n 1 ocus an t cChal

confi @GS nusledBdke posb@@hsl or &ra@eino tatldaIwheré\htwp@lyﬂmimtldessequence or
7:13-21 (1994). The work of G een et al ngs qged )
aming agieseflvAne® At heosPranaret ioat EFieReREMh SNBSSkt 8%59% ggptiguous
f e e [
nucfpri o Bo Ml SRR AL bR BB ish of SR bHmcleotide
seqtierna@ IIEEﬂieScoﬁfpat‘lm {mmhlw heapeymptisd aiddlmxms deleltideap pabstltunons and
ght chain | oci, respectively §ee l\/bn%ez et ah

the s (ree g@ﬁ@tfﬂ@@e@ntlﬁzrdﬁwsmm?l)e ateaesieneggfience (which docs

a [ 1
o BUBRH SR Bkl LI CABnbd PRSI opine
alighthehedfed eﬁﬂ@ﬁes Eﬂralhﬁﬁfng aXeneidissie (vindow mey fhewenteeed by the local

generated that contain the entire | anbda |ight c¢h

honncdeg»s a(ggn@m P&t Spith Angl Weakarman, édv i APPINMatboLE R4, §8§1) by the
| ed \No 2001 d,

ho%gggy @@?\éﬁﬁ“ rgo?ﬁg} @Q %1&%&2%[}1 Nt p %&;JZO y)pgs?b i3 9@3’?1970) by

the %ee&ch A RAAEShehod XFTRRYE &0l )Lifhba| P@caf\mla»laadz’ a‘b:lz e(U.S.4.)
from Abgeni x, Inc. (Frenont, CA). The production

85: %o 1988 e () comipuieerized fimplementations of gwge algorigans nﬁ@étl’e SESTFIT,

FA#’af{Xe@ldegﬁgng niﬁ%p{f}é%%%lslg eg%gcsg’lafgg\bafre Facé(/ ég %?e 7. 8 (Genetics

Corli?gtgr d?gﬁrp %95 28ench i e dvidisyn, 2Wis. )L WehewBilds) 32 M/ ector software
l'ed Jul'y 30, 1992, filed 08/031,801, fil ed March

paclgetD 98 by m&pm@nm&t th ibesschligument(i.27esuigiog in the highest percentage

of O%&fﬁggé}y}\%gt e}lglggagn r\'ﬁ'}on@lggé géln%;géﬂg 376 279rhetfhods 1S selected.
08/ 641986 s é%deﬁge q@!&ﬁltf 389 th%&ﬁ@énoﬁ%clé‘o‘ﬁﬁ@doﬂ dhfno acid
5, 1995, 08/463, 191 ed June 5, 19 08/ 462, 837,

seqfiedces ardlidntibal (1896n 2 @8LIEE]SHAnudédtidd of tasislus:byresigue basis) over
08/ 486, 857, June 5, 1995, 08/486,859, filed Jun

the cEomyon SRS, SHS P CSIRES 1 SpagsCe qasy” s sHlotiated by

t I

cor%ﬁalri%g t% allg ahéa e%eqﬁﬁx%seg %ggxi%g @ég%oxil é)lf%gl(’)l’l@gﬁﬁiﬁo @Etermining

the apinbds &Qﬁ)sltﬁnﬁ)iﬁwﬂlaﬁ thesidentiEabDBRIHO 8c1dftodse](a,tgan‘b,s’é C,G,U,or])or
Pat ent Nos

068 180 B2, 068 50 068 5
resigpe oegEs &) §631|\7§ﬂ3@§3%1t0 ¥jel F@tw@%@g é{l@tglaedﬂsoatms %%dmg the

Ty
(i.e46Be koihdBl, sigh)aahd phbltibBired theursull 2oy 10960 yield the percentage of

I nternational Patent Application No., WD 94/02602,
seqpeiseiidensiey- FEBe tramy “substantial idenifty? Antsedhsteipaleapies a characteristic

TN T I N

conpthrkt 58 eﬁ&qﬁmrs aZI]eastZQ%rceiﬁh&qdélﬁié'l@éﬁﬂﬁﬁ?;)r&fc:ra@@fd% least 90 to

of the above-cited patents, applications, and
95 rnsteshienequsnes adandiin bl;noren @@trqﬂ@r@tt Easth {9 resreqnd rﬁf:euci:m:e identity as
ent i n.an alternative a roac
corifrd i i el B P Sl on RS R s Tl iF pugeotiae o
a "mnilocus" approach. In the mnilocus approach, an
exogenous I g locus is mmcked through the inclusion
of pieces (individual genes) fromthe Ig | ocus. Thus,
one or nore V genes, one or nbre genes, one or nore
genes, a u constant region, and a second constant
region (preferably a ganmma constant region) are forned
|nto a construct for |nsert|on into an anlnal Thi s

o o ~ ~ a2 a2 — =A™ NN
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July 22, 1993, 08/155,301, filed Novenber 18, 1993,

08/ 161,739, filed Decenber 3, 1993, 08/165,699, filed
whewsiobanl 10, 1993, 08/209, 741, filed March 9, PAP882003/025161

the di scl osures of which are hereby incorporated by

amix?cﬁ%cg{i)ﬁé}{sﬁion§eﬁe eﬁﬂ¥ %X%IS? RAHORRL LR 1M 2420w QD ik ’(%6 amino

I onal  Paten ication Nos. WO 92/03918,
acid) pO2RGAS WhAEIrORE DR G tagd\Gf 821236 10ty sIBILRRAV by Wnparing the
CefeipPORAHISE 40 i el Bos BN PSS ol TaTpT Sefigions WEich tofal 20

percBhS 6 RRYOE ShO Tefh& s@fuenlEE RRYinE RERHRAIAL Gehdd. The reference
reference in their entirety. See further Taylor et
sequthce méyt BO2 pyubsehetin latgeabequefc993), Tuaillon et al,

-(rig‘rgsg%s’eé %g%;m %%etl_%lﬁ:ﬂ?jy( g(gﬁg%tﬁéf%ﬁlﬁ%gﬁs a?\?lli ’ﬂee&égl%;‘rr%\’fiations follow
con einﬁmé‘éll Lgag% r gjae Irfeﬂzgr(?cgg)/gyr tegeSﬁJtﬁe%}sQéH r@S @b1uMNESD 288 Gren, D.R.

ereby 1n or at ed erence in théir entirety. _
eds Kidinaueh atsssdeinten,s Soadeelint hdMgen &P@l); ovhidf ihuneorporated herein by

anti bodies frommc in,V\,hic,H@t O%g{h m crocel | ) d
fefef%‘i’-oﬁ,‘“?%?‘t}%eféi(étgeg)‘é‘@“&% Ao s%fﬂ{@&, GPYertivpyional amino acids,
oo TRAATES 0 X% D2CD At g Sebyn e, FACSRSRRLERS Ak, i

acidf anthioter atirohiesigiopali AGHKPacAlse thapyalsef ier enitable Léabajonents for

Phar maceuti cal s (now Xenorex) has al so denonstrated . )
polypeptidpsmdrthe inysnéen AesshehAerivo diaenples afcypsopyentional amino acids

) di f by i.njectign _of., non-nal. . . .
incl 3 s PRy B A R g Ry S, ety lysine
O—pﬁb%o%ﬁhiemtacéﬂlsieﬂﬁél%f&ﬂ%ﬁ@tﬁ@n@fé@B&ﬁétﬁylh&ﬁﬂﬁlepﬁ-h_ydlexylysine,
uman donor upon stinulation with an i nmunogen, which
o-Nemethiykrginine, t 4rel potbeuctiindar oimimgreasidantandodingyy ®aes (e.g., 4-
U.S. Paten s. 5,476,996 and 5,698,.767, t e
by geIaat odn SHe RARFP ISl vseflﬁ%%nﬁlﬁt lgfgpe dircction is the
ami gf‘c@r&?{ﬁ% %irﬁt{% Baghcﬁﬂlte' ridTRs Al antdady tHdMax LR aRRAB&Section, in
ave led the industry 1o prepare chinmeric or otherw se
accbudamaei widdstamtardoshige and Whiviestiahi meri ¢ anti bodi es have a
human .constant regi on and a urine ri abl e region, it
i s URplaHYedieTaL Seestlicsh PUBRITHS oA tel%‘i‘haé&lau Endnof pyigle-stranded
. M e ahs ; th-cdib:ar | ye i ;
pol{yfellial SERABRES G 30 RS HAY ACHHRRS LG ¥t Iduble-stranded
polgtiiclebady seqiletisss ist refartdddiobes desbY dhbationo fihewdietidrubly’ to 3
human_ anti bodi es against PTH in order to vitiate .
addginmcelr nascah SN tepFEts Isgrferaiito g t%@ﬁ‘*’é@%‘&hg’é‘?wom sequence
H [ QN ' Loqi ' )
regiHOBRRAONAL B 1 Bl Y LB SORLRRE £ R0k SRR orc 5° o the

5’ éntl & ehedR W AAEINMBOHPIORS réforred RoAsCTupgirant sdoadhe@s”; Wedlence regions on
reduced i mmunogenicity. To a degree, this can be
the RO fipaiddinaing t%e SUPY BT agith i Wuiel arsf3’ to the 3° end of the

mani zat i on.and .di a echni ques._4si ng appropri ate
RNAHEREL AR R, i nf PR BRI A RRSHS! N9 BPET OP
ant AbagiiiRg 18 pofephi@sdi @R tfin® MdshafialSiaesitgs nfedhs Bt two peptide

humani zed or primatized using techniques well known in
sequ¢nseqarwhenSeptiraally aligiash srclans bathei progiamsu@dl TodPpTFIT using

ety iy e g shec B oo B perShnEseaniios otighEy: Piffapy at least 90
peréERY sé@e%&ﬂd@ﬁﬁ&?ﬁﬁo&y%rfm&@%ﬂﬁﬁét NP b6 BRI RHES idefYity, and most

substitute the  CH , i nge donmi ns, and/
prefebably ptalvestOkpedennhiserushtehidentity c direfesbbn désidpehpositions that are not

.. sequepge (see WD 92/02190 and, U. S.. Pat ent S. . . .
ideB GG b sconeraht sgmay Forh PUERES o LoBeryaivesgpino acid
and 5,777,085). Also, the use of Ig cDNA for
construction of chineric inmBogl obulin genes is known
inthe art (Liu et al, P.NA S. 84:3439 (1987) and J.
| mmunol 139: 3521 (1987)). nRNA is isolated froma
hybri doma or other cell producing the anti body and
used to produce cDNA. The cDNA of interest may be
anplified by the polynerase chain reaction using

s o o ~ A AN AN o
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conventional nethods. Antibody fragnments, such as Fv,
F(ab').sub.2 and Fab nay be prepared by cl eavage of

W0 b@siontiact protein, e.g., by protease or chemPCHIUS2003/025161
cleavage. Alternatively, a truncated gene is designed

sun LR o e SALABGOREP oD B BRRTSEE oHERe o
exa@plodi digui bE afillo gd@havias dhblh:{ﬂﬂesxdee@ia@r& Rfolydife, Hlanine, valine,

chain, followed by a translational stop codon to yield
leudine andl iprleticans; \golrERI08 aminn seids e viss mh@h@eshmromm thains is

| Y, b t 0. desi.gn,ol.i gonucl eot,i des
Semqe 5& Sgstg%?)lnfﬁrrg’r $ g OH? nqt e eacd‘geihm'mg eaﬂlﬁ? SR BHng tg‘glg chains is
asparﬁlglﬁe the glutginen af roupUbSs emMANt adidsNkadBg OdroMati€ i@ chains is
segnments to human C regi on segnents. C regi on cDNA can
phepdalgnig: f tyegingyans m’c@@haew etbumafagenessids havipg basic side chains is

estricti e anal ogous posi t
i A Bl L8 A BERERGRA Wi Puliquioiag sid
challhgﬁsr OpstdittSaER], m%ﬁ@mn&a%eﬁ&fed\b@ﬂse@%tﬁf@ MBSno 8As §lRtitution groups
| i ke. A convenient vector is one that encodes a
are:f iabing-tavgineysaeepicet shenyiaaniGHoesigL ilysingriogindtsul alanine-valine,
ghn%%ﬂygé%ﬁm mgf&yﬁgg&gﬁydate restriction sites

engi neered t@ﬁ“%r VL sequence can be easily

| NSRY HigchsteheRiA! A%fR drarihilorSUR the/ 8GO Rid SubEdes gf antlbodles or

usual |y occurs bet ween t he splice donor site in th
imnypeglobulin Juelegilem agngonthmpiattd ee betnge presmpissed by the invention

des%éagﬁj%ge?z? Iﬁéﬁ?ﬁ%l@g B’an\ﬂ% Hﬁ“ﬂit‘toﬁ%l @%ﬁﬁm%?ﬁcg Sé]clgql%ncep mam?am at least

759R0hyRAs ekl aNlcafB b 29®%! Ok Sk h@&ﬁp@&trmyl 9908 Uln Bhrticular,
native chronpsomal sites downstream of the codi ng

Con$eégatb/ﬁsamlmh @cidersplacemgnts Rirgrepntemalatedp o@ynmgatlbe repageabnts are
thostg t&gtn% %ng\g{&ﬂr}@n&l G to'é?a%%%gﬁ gk}gg %l?ev I(rjﬁlaate%? %é‘i gide chains.
Gen@tl@aﬂ 188 d A3133) acidshed eﬁﬁl@ﬂﬁ'ldéﬂﬁﬁt% aliRidsCeRMiStaspartate,
al , N.A'S. 79:6777 (1982))," and nol oney nurine
gluthmatee lﬁlh basicTgsing, F%u(g@lms slibtitihe; e€3) ahqn-j@dt-alkinB8 Faline, leucine,
Al so, be appreciated, native

. 1985)

1501%40&?% il g phRg Yo SmeleBOHe d. IRRAARY S uncharged

pol@aglEadi ﬁﬁaﬁémén lhﬁﬁﬂhéescygt%ﬁl@ QLB 4 %%ﬁiee 168Re. More preferred
generated t hfough di splay-type t ech ogl e

families laned i sagpe amd Hoednihé ndet aitphaﬁnq-hyﬂragefadm@plaayaragme and glutamine
retro iral disp rlbosona di spl.ay, and ot her

are AB A aa%&lamue. #ﬂf( Ye@llﬁﬂl% é@ iR IPH%%W ilpleueEnea e aahahphatlc

£ C t

oSSR R, A0 A B OB oo,

is retaearhabilaqtcesx;mc’e thaelan ksolawsd feplachiBerardf. a Wuclt waRthn isoleucine or
Harris, supra., Hanes and Pl ucthau, PNAS USA

va111ge4 an ggp,arl;@gwgltle g@@z@mgﬁe, »hyeenrine with Bl sglyye oparsmlég»r 1gpldcement of

aﬁ%'&ﬁ@ﬁ@ ﬂg@%ﬁ@é&%&éﬁ?@n& g{;‘&‘g\ﬁu e& major st on the

bindl 68 PpBoBRE2 ¢f1H80ksullRug Sedle@ile, dspediiB 1f'°ﬁlbdt%pﬁ€énent does not
1:1081-1085 (1993) Hoganboom et al, 'Imunol. Reviews

invojvganagmipg apiflguilyin adFAmBGRITK Sipd “M@@wrfae Anyno w@m results in a
No. .5, 733, 74

0 2
funcggnﬁ %%ﬁitdé : egcél?}g;%egcrl%eraqlpecf E}g dasls%'u?f{r 616% é%CCIﬁC act1v1ty of the

polyﬁé]itld@&iﬁrﬁ&tl‘idﬁ atAsgdye 0@ destiled in Fe@ &Pélhbqqhgrﬁelﬁél%l Bfalogs of
humani zed as descri bed above. -30-Using these

antifodiqs q@ggmoglﬁbulmmoé@ub@ isah be geddy atepdreddyi thete i dinary skill

es ells PTH |t el f, for f PTH, epitopes
in g B ?*e@‘%ge% ABRoG rand IR EBREE G fFaSmeals ex anflapopepur near

(see e.g. US Patent hb 5,703, 057) which can
thereafter be screened as degcri bed above for the
activities described above. Preparation of Antibodies
Anti bodi es in accordance with the invention were
prepared through the utilization of the XenoMuse(r)
technol ogy, as described bel ow. Such mce, then, are
capabl e of produci ng human i mmunogl obul i n nol ecul es

o Y
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reference. Antibodies, as described herein, are
neutralizing high affinity antibodies to human PTH.
wo-eeosioed11l1 i n sone enbodi nents, the anti bodi es PCDES2003/025161
react with rat PTH. Several different nethods have
bouna%?&bclsjfs Y. g&kx&iﬁ%.l ¥trh Ol BE& g&&tim WhNA Gan be identified by
antibodi es or polyclonal antibodi es against the
compariseh rofnbs mitlebtidaand?dHamiitve sed apguenac de toapeblic or proprietary

i ncluded i munizing with full |ength human PTH (hPTH) .. .
sequetceh@ARTeePT PRl R CqIpwrizedegonyfarisorgmghody argpyzed 10 identify
e
knovial §@6EthR0And/ @ 0uf&ioh0 2MelHa9 )t) ;iddntifiu proddin abquedices that fold into a
I munol . Met hods 137:159-66 (1991))., an | tiple,
knovantthugedisensiqnal dBUCHIONDY HOVHPTROrS fé)a?» Reeped g53dg4 (1991)
a TH (24- ' . 1. 48:.783- .
g oo Bh ARG, B fose BEURITRS o BB, Rhonioe
sequehidd AldLies bR sthuwidal thebmpaivhs ahat 1hBebe sved ko debnd Btriadaral and
"Therapeutic Adm nistratjon and Fornul ati on" herein
funcfiopaltdegreisdn ererégnce sithahg inuefiptaf f i nity anti bodies to
hPTH are, di f.fi Gt : Cc 3 | | 6Bili
o PEEh A S QuRE, BECAUSE P (Pl aapesiy o
protg(ﬁTg'lﬁ&S(Qg at@det fuddeptibiitnita akidatiomyi G adterrbintlingeaffinith Uadorming
PTH ('1- 34) and bovine PTH (1-34) MAPs foll owed by a i h
proteiinx tcomplexes.- $4)- raliganbiadiash stiimiesnpy (&) geanisg o hgodify other
hPTH(51- nd. bRT . ti in.. i .
oo RS RHpbe BEbe R, BEAGE! XKoo BRPREARR varios
muthii® BE hadel Gend@ bieh Yiizal e nuf@dlly ddeerrigpreptidh saipsned. bidek example,
herein was designed to overcome B-cell tolerance to . 4
singhPTo+ apulfipld amine oagid oaufestitutions| (Rreltablih GPBRBYHBIFa AN act
ant . body suitable for th i j C: .
s RO 5 o 2 e P RS G, BEDRRH A8 prion o
the PBRIpkAEde Sitsidd hd ABHE(H(s) 3#bmapdintdrhbletuldd pntadiec adisenservative

synthetic peptides have been successfully useaﬁ%o ctics of th
amige peidaubstitntiohgwulbnalsubstantially shangsdhe MousuRl FgracsFigtics of the

Vi I, 979)). F h .
par tlts%fq%%ﬁ:ﬁ?é%a ﬁ‘?é%?%g“#?ﬁlﬁ%;g‘i%‘? é@ﬁi@f %cgﬁgigcftégbge%ehx that occurs
in the'PRRn @_dué&'é;:/ B @SRt bihkr 8ds bAbecBlddry Sd8fturetthet characterizes the
co

t
i nation of peptides wasS used as_an inmrunogen to
pardit sedueBea)e [Axamplee oA ad-eedognivad pakypeptide seqoadet ane tarduyfructures

mmcry,. thereb | 1 owi ng th ener af i qn,of
are epertekyion e b TR PP At g S o deton, ed. W. H.
' ; EXN6N & PidTRRISructure (Branden, C.
Freﬂ@%o%%?ﬁ%ﬁ%%%l@%%gﬂ gﬂ%ﬁn%l ete Freund' rsuc ure (Branden
andaltjouw,2h edoy Gartend AobBskend MNewn dosk, 20 ulM); and Thoitan e al., Nature
he i mmunogenicity of these proteins, After

t
354; 194 P9 B WBIeh aps eASh ARqorpqralpe Gere fyeleengecel | s) were

re e ‘ ' >N ' i .

[ SoPUEGER EDOTMALR, MRl SRS R0 pBhERUAR s
ami@6ltbrohihfle aidorp tapatyetermiml tdaletiby bbutdwhere ciak | retainiigg amino acid

Such hybridoma cell |ines were screened and sel ected
sequenceds rigetigalnipp e ceomigspaading pefdions gt the, %H%Efdoccwmg sequence

ant i bodi e I fi e [ [ | P .
oS RSSO B PRty e v
5, 4,18N&51 0 Aatnopiciduesy, piéfeiabl) #desp @4 ik ddddsH b more preferably at

descri bed. Further, a characterization of the
leag R0 ajap ecidp longuessallngt least RO @dino aGidrdeng. and eyen gees preferably at

i.ncl udi ng nugl eotide. and. an no_aci :
teag oy g o THEHRC ABTHE el SRR 7 BBt HRRes which

Al ternatively, instead of being fused to nyeloma cells

to generate hybridomas, B ceRl-s may be directly

assayed. For exanple, the CD19+ B cells may be

i sol ated from hyperi mmune XenoMouse(r) m ce and

allowed to proliferate and differentiate into

anti body-secreting plasma cells. Antibodies fromthe

cell supernatants are then screened by ELI SA for

. L, " ~r— 1 o — s ..
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single plasma cell. As an alternative to B-cel
culture, antigen-specific plasma cells can be isol ated
walreosotdiyl f rom CDL + spl enocytes or | ynphocyt eBCDUS2003/025161
hyperi mmune ani mal s. | ndependent of the nethod of
aﬁ:%af#ﬂ%Pe re%%%ﬁ%@@¢%P%%g;%?l%mngggﬁﬂﬁgﬁg?gﬂgﬁﬁgﬁngﬁub,u)a
portiver $fos rliedured eansins excidr suysence pindsehibttiRas 8t ddnst boned tBNollowing

can then be f rther in nt o
propegtisse6lyispreifie bingjine @r%iﬁiﬁémﬂréuv@@? 3}@%&%%}"&%0%@ ability to
bloc®% ?ra%?%ﬂ%%ﬁﬁu%ﬁ ?% 1Yy RUGRIbR HAGPNrYR rowth in vitro
coR arning the consta domal ns of i nmmngl obu eavy

or iiapio) Tgpicalthaiotypeffiide gelhes ategriset taseratve atemObaeld substltution

transfected into host cells, ferabl CHO cel |,s .
(or R R AT OBB BB RCREFIAY Motk Pt SOraIng STBMRRETcO 4l Bpically

are ?tpl%s??()' aliflo hAks l(ﬁﬁgﬁgﬂeﬁzgaw Qtni'e%l& 158, ani66 8GHE Rehg or longer, and can

ransformants, [1Tying e genes encoding the
ofted ®8iak &dlg%@tf&hdagth ffdterallsobcamlwpcﬂﬁfpapuﬂcl ple si ngI e
plasma cells that prod ce ntl es s$ lelg 9 PTH —peptide
i s Reotide ppalagLEr gt & PSR REChL GRS 5 plgper
grefol ' 2l bi bpgbse GHfes of non-
dm%e [ so@a@é}geég %b%d gctEe %t%ﬁ@egﬁﬁl rgg gkrg%pr essi on%
pep’sl@@bc&ﬁpdhhﬂtare spmbdh Epeptide trimatésE ot Egeptidomimoties.’c dlahehere, J. Adv.

o el A hed €5 riced e Lhg Shons: e 0ed, o,
Me%’I é;}éeéfn légglr’l%b SWP | 9Py 2R orat-gﬁ%]el%m bPRALESce. Such compounds

ss finrties, pically possessing a
are Ql)lft%iti Qteva mﬁ&hwﬁﬁ nkd aﬂtofwforrfpmmmzab eneflectr ﬁ‘snddﬁbhoglg Peptidumimetics
en nmeasured by ei her I|d phase a d
thats@ne ﬂnqurqi}Yae@ﬂamm thssapaicay P?fﬁldﬁs 3y ntfeat‘sefietaé’cm uce an
are pref nt 2k cturall
cquivajepe ey s Fyinfiactt Rftst yé%%%‘? pRAFRERELIS Bt shdourally

sinflbP €& b GarfigrGRBGepid (iaNtd pagheptidt eizadias antsoslichtical property or
secreted antigens, the eff|C|enc of binding is

phagmeecﬂbgacal@@wm mbrasﬂmnelaar@mlm;« bbdaye @8e O grore Peptlde linkages

B

-, -d@pcibe, ﬁGEPﬂEF(@@@ﬁ@ﬂﬁﬁ@tiQOC}BegaCmKG@DCbEM-ami—CEbSO»-by
i nportance of affini tg to therapeutic utility of
methotls welltkrmei inobie e, Systewiatic shlstifwinar aft Qf@omtfﬁalte gpigo acids of a

can enerate ti-PTH anti for e
COTEEHY RATHFG M 2 3 Biiad el OL i mice VRS APEE L fypine in place of L-
t EmBRPEDE heplicts. Clanadaﬁ dif, icbhgtRsheldSpeptides
Iysﬂﬂle)"ﬂi E%fﬁ%aﬁga%ége@%aﬁnn cDNA f%m an anti bé)dy,c peptide
comprmmg edoasnsiesequdnec onb w@teeoﬂndlli odentical @Ohmeusg@qulence variation

ff ty to, PTH, mi n th
e U G T, HAD 0 LGP i
61: §g§’¥ﬁ)9@g Qn@(&r@&a{e@lﬁfglﬁ 8y l?é%%gge?oﬁ)_f_ %@(fiﬁlPlet ¥y b@diRg k "'ﬁtemﬁl cysteine

rodute a third anti finmties of
restdessitdpablg of Iﬂmmdngnitnahmbhcebr dianlflde bridgesuvlach ggclize the peptide.

descri bed herein ; those wi.th_desirabl e dissoci ation
consf‘ﬁ’fﬁ‘?%dyl s atigodn erids(Sic tisfar Zgan F%?Cteﬁ%tﬁiﬂde or a bmdmg

h
oY N LA iy S e, i
fraéfﬁ@:ms aiﬁé iprddlickdndb rd€dinisiamt MBNAI rikledqtes, bhéyl &rghﬂnamh ar rhemical

cDNA from antj-PTH mAb 183 and the resulting_ antih
cleavage 19¢ infaci apdbodies: Hipdiag Mgemants apchugde; Kaby Fab’s Fe |)z,éi¥t dnd single-

chaﬁx%q aﬁé;ﬂbgéleépy%f P{lgody d!%éP ﬁga' =y “gﬁﬁ&ﬁﬁ(@’egr apQy rﬁcﬁ%ﬁ&” ba%tlbody is

as a

chain that when paired with the l'i ght chaln\MII
exhibit a high affinity for -PIFH, or vice versa. For
exanple, the light chain or the light chain variable
region of anti-PTH mAb 183 can be expressed with a
l'ibrary of heavy chains or heavy chain variable

regi ons. These heavy chain variable regions in this
Ilbrary could be |solated fron1nave anlnals isolated

o o o, L
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ant i body nol ecul e. Anot her conbi natorial approach that

can be utilized is to perform nutagenesis on germline
whe@spiand/ or |ight chains that are denonstr at BdI/US2008025161

utilized in the antibodies in accordance with the

undeg%v eqp éqrgg‘feggaf >pf géﬂg?ﬁpg :Sﬂ%f Eﬁl %Hy -ﬁngstanUally inhibits

adheéfofnl dtial rtese@ %ft%Equx{t&%ééleﬁﬂof‘gfhéﬁ‘ bh Badkest &ﬁ%o@ﬁrd@lﬁ@&%@ guantity
as descri erein and those with desirable

of radeptonbaid wncanoteseeapta bysw|ledse dban @0%h eﬂﬁ%(ctﬁé)% ged0%, and more
pon sel ct| on of, preferred binder sequence or
usuaﬁwa@ﬁ%é earoguP g el Shag oa SetPr i e g ey
fxﬁ@’%ﬁ@ﬂ% 1@?&" ReRbESarRSrIR L AdBEAnAR QUSbIARPERBIAiRding to
ods of "perform ng nutagenesis on an
an imhiugogiobhlénoi Beclreepnowhpitapit Hessenisiits bawlly gondig dichemically
and -34-inc)ude,.chem cal ta enesuaﬁ Hfor

actiyG; URfage, BHATRINGS Sfmplecwles 8 g0 A %&%5?@?%?}“ aposually

havé )EQQQHE Cthk &1ﬁ1gh§5da@ NotrobefurdlS chRERES RO ad RALIL tRespecific charge
I nvent 1 on escrl d herein encorrpasses anti bodies with

charactbs$tiant i A antikexdlyiis yaid de spesfificedly tied en aptigan when the dissociation

anti bodies explicitly set forth h in, t her
conmtédméb&%yr%@gqa Hﬁ’r&W@P WSBW?%%G‘H& ﬁ‘&i\ﬂ

Furithlge{erma g &Qqé %§ethé1Q1 C%”ﬁ@([)\f@ta' Menfilal comspound a mlxture of

non-conservative am no aci stitutions, def’i ned
cheRRBE IcOmpbBER, ianbiblogicaln hiabohicdscuby piri ai bktyacs ahadeofibimn biological

herein, are included in enbodinents of the invention
matefgdler i bed herein. Another conbinatorial approach that

can. 5§ %f'P'TH lypeptid
o i B B SRanP BEL Rpu B rT plrcpi

whitlh eet&an slogithl Adddoremdrimumedgds adﬁ\ntyV(ffdwhlvem astheally occurring
vari abl e regi on genes. For exanp (GYSFTS

PTH 3@iypeptide, visyoin “brkesigal| 3#@0@01%%#9%@1 logier) Kinggon (cither

o, ST R SR B, et e

thart Mg @BIMEEXS iAdudehBe fyradimeion kofr aglaﬁﬁbodyf agiliee ranh edigenic epitope
chai n vari abl e .genes. Simlarl

pos§eSIBY. @mwwu(rgmomm F&i‘} yolypppiide SR gnngpelogical”

e e PR R84 i

cpitbﬁ@p@é%@s@d(f)%Qﬁlaﬁ‘fb%rfnﬁﬁlmw&uﬁﬁ@m Eﬂ&pé}ﬁﬂder l'i ght
aln vari a enes. | n addition ernmine
seort:remtasntsfrefdnsegeb@mh@regwnstrea@ucrﬁ G| mpm@cé@dor. preventative

mea:sglgalsg%ﬂtgrgﬁlé@%qug%cp g(tgr,:f;?‘\é nt ﬁ)é gwg R%éﬁﬁz ?hc %rge%ed pathologic

conhft%ﬁ%@gﬁégpfﬁﬁ%’ if BEQ dii N herd Plolude HiSser B2 ‘WRE the d1s01der as
ant1 bodi es can be assayed for specificity an finity

welhanjthnm/prahd: tvhavh theghsvedetor thosein whomitkd dlamiﬁlbledg’ be prevented.

ul e. Furthernore, a heav hain CDR3 w th, th
ab| Napmal Ifemr% Fo,any PRl pleppitied A £ HeaRA ! qtf\%dmg fumans, other
f
prEE LB S LSR8 LR BB AR, s o

spotts,ndbogtarg goropet cniridR3such Yas YIMBS ¥atd Ydat(| SEQridd, Medep9pigs, goats, -
as underlined. The underlined core seguenc

rablpifs ffieRISsete h EPERIEPOSEE O hrsabmerinihe mammalys i1 3 dogren.
’
S BRI AFAEHARR L Y Sl g

or soitiliz&8. whible arewoitegi¢ytocthai delicou hehngel et egposed thereto at the
antibody with simlar or inproved binding properties
dosaggsdeipneenttaianyenpiosed- Q%rx-tbfmhmoals% ly esrepigplp carrier is an
al so nutate this D-region encoding CDR3 to generate a
functional |y equival ent antijpody to anti-PTH mAb 183.
For exanple, the aspartic acid ("D') of the sequence
(DYWAGSY (SEQ ID NO 97)) can be nmutated to any ot her
am no acid and when paired with a relevant light chain
the new anti body can be assayed for specificity and
-35 hi gh afflnlty S|n1larly, anino aci ds encoded in

' P, Y a1
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anti body with simlar properties to anti-PTH mAb 183.

Any i nprovenents to the current art or any generation
wotooanique anti bodi es through future or convene¢DO&1003/025161

technology Wi th the af orenenti oned properties ascribed

b SRR i T PGP e
buffee busted Xshﬁsﬁfm@ ditARd)afd Ofhet B%ahﬁva%EHsl ARt FES £ ﬁ@ﬂldmg ascorbic

her ei n. be appreciate ant1 bodies in
acidiclont @atmlawwqtghtr(éess iiheanatiooh 10essidids pohgepiide; qaotehe, such as
rious cell li,n encaodi ng

d
PRI, PSP S RS SOhed, o
poljbxftnﬂpﬁrbkbﬁcwﬁlee aﬁﬁﬁﬂ@bﬂd@%u@l@%”s él%the ghensher ?%%{ra%fh Hginine or

be acconpli shed known fet had for 1 nt

lysipe)] m&swbm@ |f¥$a§c@rﬁost a| dther reothobiydigtesf mctudmg glucose,

K. th cl d
B R KT
sorbifis; ‘galf-ﬂﬁnﬁﬁg YRGS Q{chth)é Mdﬁﬂﬁf %ﬁ/blo ﬁoﬁ%ﬁﬁegﬂf\a%ﬁnts such as

known in the art, as exenpl by S. Patent
TWEESY, palgethylead glyodlaPES), 240 PJﬁJ]RONI@SW 959, 455 (which

TP BReGhE FofPaes B BB bt ddbitiatizsh bnene fragments,
callB@StFab® henidnd) hek l{ﬁqt a“@ﬁél@%t@@ﬁ-bid&‘irfgogft&t °1fe51dua1 P

het er ol ogous pol ynucl eoti des int i an ce
fragrednit, kdesvgnation rdflecting therability &d oetatlex treailye d?eptlﬁdreatment yields

an S0 Bl STt 1V PERBRY Fob D fech 5p A s Plicappble of cross

hnlﬁlll%eéﬁtfg@ﬂor ation, encapsul ation of the
ynucleotlde(s) in |iposones, and direct

cHioi’n }se(th& oninghumhentiidyi fragmenic et . cdvitain®mld aompidté antigen-
Ilnes av, bl e, as_hosts for pressi on are mell known
recqg A FinGiRE i i ef thaantgady bR PoaSt o b dimgbet one heavy-
andaMfi’é hght- @hzfn‘i %lﬁﬂ@ SIELih %“n%qh\tpﬁo%b& it &‘%&ﬁ& . Orit is in this
(ATCC), including but not |nese
congganation QrO)the dirbs CDMsLef @eh variatila tntymtammttaactkuoddb@yte an antigen-
. (.BHK) cells, nke i dney.cells
bingji S0 e Pl Bt § B 86T ol ety the ﬂé&@g corgpicpntigen-
I
b g b S Y IS AR ptarb iR o AL KRR domain
(e.g,ithe¥y Phamylmcghomnbﬂleiévl dimet ew Rbi§ ofiag FRTEERIng only three CDRs
odies wth constitutive PTH binding properties.
SPe“EﬁFt BbénvéﬂﬁPngﬁ Koo abialY speoeire asdnbind gngigen, hadthough,

[ H can be exam ned b
posgmﬁuﬁbodgbﬁt [tg kl%%qh%ggl{tﬁé Bmﬁ&\g °PTH may be subj ect )ed

t o bsb FfA@EIean dtsarwhmme dhcbyoﬁstﬁﬁlﬂ ra@tataﬁt bf 2. lightQhain and the first
ﬁ erforned either in the absence or
conﬁetgscgq@én §¢HI) pg dpp\@ﬁcl@ge n¥Fab Sagmenth dififerafrom Fab’ fragments by
L i,n_the nethyl
e T £81 008 B SEHL ool LM L 804 ot omat
mclddihg raviener wheieheysidifts A6 tlBTEhtﬂiUdbfbHﬁkg@SreQi%ﬁcr if&H), antibody

herein bind to a |inear epitope on
fragmepts priginablyarere prodused a&jte’smrqﬁtﬁabhfragmmxtamtmh IEpiethipge cysteines

t f the PT ti bod
bon ARG Bk PR ARG og ety drivgismiser ooy
SELBblidPpRiser ﬂ@ﬁh@z{ ﬁén—@({de@tyssmﬁtrr& SR thedGliblfieSidsESbed herein

of proteinprotein interaction. Antigens are
can gelacie-f IE(ZC&mIPXﬁS ©apolid ghasen emmtnﬂas&d:dd&rmm\mdlm thyse formed partially
4 o the Protein arr surface by an
of éﬂ? O Bt on Sae s t?or sl Raty s yikes (p. bagarose),
detected by a | aser-induced desorption process and
anal yzed directly to deternmpme their mass. Such
fragnents of the antigen that bind are designated as
the "epitope" of a protein. The SELDI process enables
i ndi vi dual conponents within conplex nol ecul ar
conpositions to be detected directly and mapped
quantltatlvely relatlve to other conponents in a

NP1 P~
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-37-A single SELDI protein BioChip, |oaded with only

the original sanple, can be read thousands of tines.
wab@sSHKIDI protein Bi oChips from Lum Cyte hol dPEBEURENY 025161

as 10,000 addressabl e protein docking |ocations per 1

eng i . h location jmy. reveal the. .
ol FERRLRIGS BplsFBlale, SRR el A6 RhUEM L BRS e sapbodiments
depdaidirigairithe oomest theaolid phasesodd @mprise BeereliNof ACAkhPPlaleSin others
. .conpared and uni que information sets conbined, the
it is a JUrHTCaAiPTc 6oED; (9 Sn aneifinity elrmaigrankygeolwinnh SBtis term also
. fe ar sed..col | | to_defin . .
ine s AR BB chatlo SR TS, Byt Bobd escribed in U.s.
Patet Nbe4.274,149.ngerprints nmay be associated with various
stages of health, the onset of disease, or the
re dey Hlipgsopie S dpved here fon dagtan pma{l fygsicle composed of various
bnj St L0R: ' hes. . The SELD
op SRR St Rliofds ARLARMANE MIRLAGER Y 40 i droe (suen
as a[PATH Bolypaptide al bitibodgehatoNr Emam@iatl Mhe 0dmpodRtLStth@liBosomes
captured or "docked" on the ProteinChi F Array, ) )
are epaely rrpngadhip pdilgyerdpimatiopotimelar tpdhe Fipidl arrapgethenitof biological
nwmﬁﬁg&%? preparation and without sanple labeling. In a
Second step, the "signal-to-noise" ratio is enhanced
by Thedereh figndlhgoldrale’ daliscdnbréih aoabegibb armoRealS 8vith a molecular
.Such "noise" is reduced through selective retention of
weight bgletv ahwwut HR0 PRitensby washi ng away undesi red
mat er | u I ne.or [ f _the target ..
or SRR Borel e s B S b TR ePrneleti BE g of @ detectabte
marB@8lgl, ibyancdrps@tion BHH¢eHolAb R &BiroSHeidb) aftdtineRt @VA P6§peptide
direct Information about the target (nolecular o
of biginyhmpietiea shat wan braletegicd dry prbeianidan (apy stepsaradinrponaining a

locations Within the ar.r y be characterized.in . .
ool SR voPRORY B G HT SBer il B sPftaing sglorimetie
meth®d).f iT6aderamh EifagiohsNbe tighet RArALKEF c&L aRbObLHbrapeutic.  Various

structure and function. Phage Display The epitope for
methords idatielipg Holypeptisted iand giespmoteiisdarh &newn ie dre 4eand may be used.

o, TIPSO} ol B B 5 e i
radifisstepey§dadbnidlidRIRNS. OUs Rhage T ey Ertgl ang, B2Y| ’é\t}fi)ﬂuorescent

Phage di splay describes a sel ection techni que in ich
labels (wemrt FUE, i thodapine skethagide phbspdiony), wizdymatic dattls (.91 bbmseradish

of , a bacteriaphage, .resulting in displ f the fused . .
perqdspe reuA P HE G et ke Ao =S AP g nescen, biotinyl
r y [ 0
oS, Bl Etebe T AR BlloRs, RebpMial by s Sy porpper (e
leucimer gigber pas hiequeraeay bindmgusisufod pag®ry amdibediel,i RGtal binding
the specifically bound phage. The el uted phage is then
domgins) prifoRg QAN  fk SAMme HenehegHnersli lebelp dire witachiedgbympacer arms of

. i fi cat.i . ' t he pool in favor of
Van@%ﬁ%%ﬁ%%ééﬁ%ﬁ g)\égnﬁ%]f%te}cqﬁ{%&fré *or four r ounds,
i ndihyi tethal “phhonesutiial Gictig @ ardott’ 4 edt B&eBA rdfB% to a chemical

- 38- bi ndi ng by phage ELI SA assays perfornmed on
comppndaasanerosiiog caepbls of irtlusingraadesieil tbetageptic pétect when properly

i ositive clones.. After multi.pl )

P SEUEDEADR. DInARRER LIS o Ehun A Ple TH LB B gpasrions
usagdeiscthebad feegdmplifidde bP ARAVRLRSS-FBY DRSIoSLML 8 COBical Terms

subjected to further studies for the identification
(ParkgreS ¢ e MaGeavzdill, San Bfancineo (BOBHY), ipepporited Horeigbpsdfeence).

Use Anti bodies in accordance with the invention

descri bed herein are useful for diagnostic assays,

and, particularly, in vitro assays, for exanple, for

use in determning the | evek4qof circulating PTH in the

bl oodstream It is possible to determ ne the presence

and/ or severity of hyperparathyroidismin a subject

based on expression |evels of the PTH antigen. Patient

sanpl es, preferably bl ood, and nore preferably bl ood

serum are taken from subjects diagnosed as being at

o o, o
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to characterize the response of the subject to a

course of therapy, a sanple of blood is taken fromthe
waaismeediiand the concentrati on of the PTH ant i BENUS2003/025161

present in the sanple is determ ned. The concentration

so obtajned.is used,.tQ identify in iLch, ral f .
cofté ett dfiBhs S‘t“?fgan\%ﬁ}ﬁ &l ngnsﬁ?e%gﬁgséjeglg 9% We predominant
specis:g ‘g)PésErﬁti (£6, 6RhmedIat BBisWt Isndrel BUBdan0 thadli @ @siRer individual species

rogression or a level of therapy identified in the .
in theacompesippopulead iweferably di swpvestallys ppjiBed dractipie riglsy composition
providing a level in.the subject der_s . ne. .
whelgﬁbﬂ}ef Qt@%ttisgﬁa%snﬁqrgpns&%&t 2@3@{ gtﬁo““é@ %eécerrr% X% ad llarh b%s1s) of all
b &l sp&Sds HOT GEXMIRY, 8 subkYarfi@ny giidel Rosibiod tWiBlcdmprise
nmc%@%?tingﬁﬁNofﬁ%g?n bIott?ﬁg fg quant??ate the .
mor¢ than sboutB0ipercenf ofdRiNAa¢rPhoieylar Ppasics PResent inApe gommpsition, more
USA, 77:5201-520 1980) J5o, dot. hloot i . .
B
is pRRREPRG! &k&hitl IRRRIgBACIR! PRRtamiBOnDaReMs OfnhbE be detected in the
sequences provided herein. Alternatively, antibodies .
compasititie nmuboyediontlatdeteation epohadd e whpwil fthe eRIppPesiig consists

i ncludin dupl exes, RNA dupl exes, and DNA- RNA
esseRib %Jaoﬁ?ﬁ‘ﬁ?%%@%mg}&ﬁﬂfﬂrﬁpﬁeéi n dupl exes. The
antﬁ'@@%hfgﬁaahemt’ iy dE8 Yubifn had ebtethap sulijbes.assay can be

carrie t where the duplex is bound to a surface, so
that upon the formation of duplex on the surface, the

Mf anti body bound to the duplex can be
Ant HAUCror exanpl e, antibodi es, including antibody
f r ageals anﬁl?dhyké?rub’t%%q uhfR iR vird @ldoMlride @fetramer. Each tetramer is
vely

quantitati detect the expression of PTH proteins.
comp@sdtnsfadodtientzal pies afiptoltpepideetsins: sashypairshaving gisedight” (about
wth a detectaple, e.q. lu cent, | abel | and -
25 bR gnE SHEae. HGHR BRBSDI T0 P s GBepspLggriion of each
cha‘i%‘n%m%i'ég )ézl_ S LIRE Yof HouPLlibE 1ot BONHE GrREe damavmcidd If)rimarily
Phé“art “These techni ques are particularly suitable i
resposibifol bfifigee rgevpitenc oBlescabeettersinef partiop o eaiinchain defines a
e.g., a growth_factor., Su%;h bijfndi ng} assaysgare licht chains are
conglent §agisd PEEKIOWRSPRRSTPIGe Tofr ¢Iocigr Eynehotier HUpYABlight chains
QiR L Nl i " el PRGBSI mu, delta,
ol kagBa 20l ohobe 3 e R e . deia
gantth&, QHeoRepsifar, ahd dsfimiihp asthody’ stibatgpreassight ilgBnigls IgA, and IgE,
renoved fromthe patient, and a | aheled anti boq&)\/ s .. ab
respaspyelied Within lightmoderantipingy the varipkly ARg coanh g B gye Jomed by
«n _a biological s - Thi $4.P - ali “wry
R B
regi®hOsfusout M0 ti6ret drbigib ackdea e dener iy Filndb@emppd dnentology Ch. 7
for those skilled in the art that a wde variety of . .
(Pahi, 3¥ obdgPeched. Rervie Feesar M. Y- 428 9) (incpaporatsd dyrefernge & i entirety

det ecti . f.th t it : . f ; '
for g aeeoa; vIRneRisblio e RS G SR LA R AR Pl b R uibody.
binGBPRiteX PSS hOihé: ARTbEERaIS birdaty biebstSEepOin bifunctional or

conpare rrRl\iA levels in different sanple popul ati ons,
bispaeifroamtihbdias dhe iyreobinding sifessare fletsamgr  wi t hout dr ug

treat ment har acteri ze terns. q n

exprearh A st B 2ent R flie 8 sdGy eagrygt framework
reglIRNAFR) 26 nd P BN3hkECh $ariabsd Yedonshglsd i Efiled S t&Rplefmentarity

the rsolation of nRNA froma target sanple. The

detemnzning megiomst @r CBRsi SheydRafiomn thottab chpins of edcdt paér 4re ghigned by
a_di sease tissue and correspondi ng.normal tissues, .
the, fEapeqrk FEEIPNS, 193 ,m%%mé% BOPEfF a?@i{aa%‘?- M Neterminal to C-

exanpl e, fromfrozen or archived paraffinenmbedded and
fixed {e.g. formalin-fixed) -g;anpl es of diseased tissue
for conparison with normal tissue of the sanme type.

Met hods for nRNA extraction are well known in the art

and are disclosed in standard textbooks of nolecul ar

bi ol ogy, including Ausubel et a , Current Protocols of
Mol ecul ar Bi ol ogy, John Wl ey and Sons (1997). Methods

r R I A o, L, Y Y L
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commonly used reverse transcriptases are avilo

nmyel obl astosis virus reverse transcriptase (AW-RT)
war@shodioney nurine | eukem a virus reverse PCT/US2003/025161

transcriptase (MMLV-RT). The reverse transcription

st ep.i.s fypicall ri.med using, specifi riers
fer ‘éﬁld aRiigobnefacaty Phajpy cppmieiee s floe ns EBM@?& ofB% ¢RB2, FR3,
CDRB 268 IFRAANTIRSasdB Bmb Ao 9@ ho Akide XP &R HoRi ik dcb M8 ance with the
For exanpl e, extracted RNA can be reverse-transcrlgeg

defigdiong o4 Kabale Angrierres GQRokdins ¢Ploriinoldgicdinte@t (USAnal Institutes
of 1530k el Mo a1 873 of g 554 1 oRhe ollBs dfiperibo:901-17

(19 RE@G droN. N by be 1@@8&%@ can use a variety

of thernostabl e DNA-dependent pol ymer ases, it
t y ph dasteyifienpl bifisnctibeal TatibBiAip ah yrtEicis ehybridi atibbadg having two

diftg (R B et el R BisPe hipEciter | PBotAg antbodics can
be %maw@de@ss vafibty VAt He@bds ﬁﬁlﬁngThEio?Pégyﬂsﬁfrﬁ‘l%ﬁaaE Xr gnentking of Fab’

ydrol yZe a hybridi zation probe bound to I1ts tar
fragarepls. e, elgytScagyivinizandel avhtane ollin dixenimaunsiu ey enise2] (1990);
tivit n be . ol i gonuycl eot.i de priners are .
Kosflmy 4 &b ﬁ,gwg“ iﬁgiéﬁ%?ﬂg%m%i Capdustion operpe@se epdppdies can
9 ; | . .
b RS o bRl 30 prpy BT 09 R el ppyibodis
andprielderasd dégree pif plorityi srengenediiy dodedfoe Higpedidig dBNBodies. Bispecific

.pol.ynerase enzyne, and is_|labeled with a reporter .
anﬁgw{i}sgge JOhEXigy @’ng’ﬁdf%ﬁmq‘?feﬁ%m? haigpe dcirgle (ynsingapije (e.g., Fab,
Fabt 3881« h hduced em ssion fromthe reporter dye is

duenched by the quenching dye when the two dyes are
| ocated cl ose together as they are on the probe.

During the anplificatjon reactLgn, the Tag DNA

Human Anfibodies aid Huma SMPY: 89@EHbe in a
t ermh.abe aHeRRALeN o | ith, gifibod;
- apnant RO B SRR of oG PR A ePUE i oodies

posseienneine as exd vadgise ard/otlyenstamt fagiensf Mbepidsendpuanabh Afirine or rat
effect of the second fluogrophore. One nol ecul e of
deriyed reteins gl lead (1o Bhe apid leprarsacol Hewaniiodieg @ can lead to the
j I e uenche eporter .
cen D2 S ACRSATLESLEAR O ShORATIEFHRE, SEBRK! lpyoia

utiliahtidrhef dakiae or 44t datManadfbofeR BN HathaRaintiB6deS chs b8 Generated
comerci al |y avail abl e equi pnents, such as, for
throgghy the dntrodrtipRf NuprooFNibedy UenewnDate ¢t fagieniSys tteatie rodent

j r-.. |ied Biosystens, Foster City, CA

pm%%ﬁﬂlg;hﬁﬁ%ﬁ%@gﬁ%sr (Roche Mol ecul ar Bi ochem cal s,
Mannheim Germany). In a preferred enbodi nent, the 5
nucl ease procedure is run on a real-time quantitative

PCR devi ce such as t helamhn PREBMiIZZF00TM Sequence

Detectio emlM The tem consi gts, of a

t hte(zfrr}% &eglim@/ ,%T aEppratipg, a%@- E‘Bﬁ’ﬁi‘ e@“tg’@_a%eé elS( Bupygh the use of
Xen6RITRESR 8R4ins OMRicqhat HERE be¥S LR MY _cggt%hlsm&leﬁeaw cRain and

[ 4, f
~ 96-well format on a thernocyclwer. DJR
hgh‘acr}ﬁiri gdnc?w!ith’m, théi.age.t_toﬂm Cﬂ%[ﬂ'@dalf]lb?g)ﬂé K‘Bﬁ@ﬂb}l&@}ﬂﬁglsé Cﬁ)n]:caining 245

Cc ed i.n real -ti t hr ou i ber. optics cables for
Kb agf|19§ g‘{’i&éﬁefi @F%ﬁ&? TN L @é@?eph%mlsw ghain locus and
Lne : . ' t he,d nst runent =2
K n B M kBl [ ORI, WL VLR IR 2 Rlo0a). The
work nf Greehley akxyas eswadedt® thd int@dudtivd dfipisdtahth 4)6d:8madly 80% of
i scussed _above, fluorescence values are recorded
the gﬂ#?ﬂb APYy c yRcEoRAd threpele s siilizatine  @fo mmgaledsesizedu cgermline
anplified to that point in the anplification reaction.
The point when the fluorescegpt signal is first
recorded as statistically significant is the threshold
cycle (Ct). The DCt values are used as quantitative
nmeasur enent of the relative nunber of starting copies
of a particular target sequence in a nucleic acid
sanpl e when conparing the expression of RNA in a cel

. r
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nucl eoti de sequences are applied to the substrate. The

m croarrayed genes, immobilized on the m crochip at
wae0miel emrent s each, are suitable for hybri dP@EUSZIN3/025161

under stringent conditions. Fluorescently | abel ed cDNA

robes ener d.t hrough incaorpor.ati.on of .. . .
confie(iafidn BN FreRaf: fuB ygheRdars B5h B BhitTapBh ight chain Loci,
resgRAMVEXL I 864 RELAHEDWY 1S WIRBrOGehb QT BS146-5¢ 219204 RUU S. Patent

CDNA probes applied to the chip selectively hybridize
Applisatien SesploNo I8/ TIU020n filddeDaeanalier 3Af1086, the diselpsies of which are
her%@is]g&?xg)otgageﬁ]ﬁgggfgvﬁgeg;]Fg@gqlr,f #{gg(!g{dgpﬁ% ugg%ég%o\{t% Se’ent ghe%erated that
confdi@fild driitd RRLHRG 14PEHaH BRhd ANSOPatERALHEANE el g¢5‘?%b/334,508,

all ows for assessnment of correspondi ng mRNA abundance.
fileWWNdveeibat 30p2001)f | And,eXemdMdeyse®emivealiat beealpehadted DA produce

_rg:?es generated fromtwo sources of RNA are .
muﬁxp e (5¢6 rénf-s & POH 108 18) r aenoiipuse®) g are available from

Ab%égﬂgqlq&gﬁrgg{m{ Q@A)t_ranscri pts fromthe two sources

rresp I'ng ’to ‘each specified gene is thus
det Ehigrproeldctsornmof Kanadosde® mideeisnfurthat disduzsd acladdinefted in U.S.
the hybridi zation affords a convenient and ra

id
Patery P REKGAHAR oFrioh Ve S B)S. JHed drmiars i shS9B MaHAnds, filed
NSl BRI Toa E ISR e 40 LIS, 10

08/03 E3EIX (iilesd ddakciatl 5a 90808/ p2,848, plied Clidust and1998, 08/234,145, filed
r epr oduci bla/a/det ect at |east approxi mate

ly two-fold
Apiil 8o KoY/ AR, chisdelsmon 2Oy elo9S| SSHEAD S Apul 27, 1995,
rAcad. goe 06- .
o3 iR e 23St R SURONIOS, 80, o1, e e 5
199%, ©8OBRI83Y, Fikehngk ayyl9os, 08UB6 BsMWiled Tuhd16, 4995, (B1486,857, filed
Agoni sts and Antagoni sts Enbodi nents of the invention

Jung s dPPheltB/Hir &1 fifdsinp & €89 U8GH02axIBafiled Jone 4, PA, 08/724,752,
ﬁle? L(?(t,ntgblgr Eh%%{ ;aglﬁmy%%@oe 'ﬁlQ& r])£l,5'g89§ n;lg%z ]an% LII_.,,?HPatent Nos.

trcs) or agonr st’s. rian
6,162,9639)63151)@584@6,1@&,698,&,%,12&4, ad 8989898 and Bap@nese Patent Nos. 3 068
di screte point nmutation or truncation of the PTH

180oB 2t 008 SUNBAgudi :06850% B Saav/pr Meailer garl. Ve Genetics 15:146-

t] th , bset , ' j.cal
15 LR Gt et AR o it ficho PR 47 (D prsee aiso
EuBp&dreP dtentWo.2 BPa@aNis$ B Ofgrdfi @ublistcB AL 1D PBE, IREInRidnal Patent
one or nore of the activities of the naturally

Applecationi Ng..f OYeh 84/026@2, Ppeblished efebrimyry 3.0rl984arplemational Patent

ARG 16 3 Tt SoP mh e WAt 5% B PREM o gpublished

Junkhag, P48 pwer 60/763 l-ﬁb%ﬁblis%@& Bebéhbdt 0l 080¢ AlThe i R ds8reS ¥ each of

be elicited by treatnent with a variant of limted
the fbonet-¢itad. patantsy agplizatiod amhtefertucestueedrtebyfincrparbijed by reference in
the.vvi th a variant having a subset of the biol ogical

LERPIEi es of the naturally occurring formof the

or of.¢i ' U de Pt Cact e

o T e Bk P Ty RGP ol B Jnc. have

utiliZed fmimloousVaprreaths bf thehmiRbioup appreach, taha¢xdgemaisi Pnlocus is
.as . ejther P H_a%onist (mnetjcs) or as PTH

mlrg\q{(%é Bupughsthe dnclysion glpiepss; @ylivgual geaes)ifiogn the Ig locus. Thus, one

i [ [ i e t e j .

or SO PR e BRI PR, LR it A i, an

a sanhdgomitatt region Wrefgrablyna gaamarddasthmrasiionpare doing@ein@da construct
l.i brary of PTH variants is generated by conbinatoria

for RAPHIENEL 3n ANMAke ThicARATeachaR dercaibed 1B RES, BAIHASRIEHS45,807 to

by a variegated gene library. A -43-variegated library

of PTH variants can be produged by, for exanple,

enzymatically ligating a m xture of synthetic

ol i gonucl eoti des into gene sequences such that a

degenerate set of potential PTH sequences is

expressi bl e as individual polypeptides, qr

alternatively, as a set of larger fusion proteins

. - . o ~r— 1
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of the anti-PTH antibody in binding to PTH.
Accordingly, in certain respects, it may be desirable

WO poosongiect i on with the generation of anti bodi PGT/ES2003/025161
t herapeuti c candi dates agai nst PTH that the anti bodies

a6 40 palak DY S SR BIe I 5304, BRILISL IS B 661,016,
5, 776 Q§9 a5”7“39’ C%T)HS %ﬁh@h’@dﬂ &7, W@@dﬂ ngo t@d@ﬁﬂﬁ%ﬂ%ﬁ&ﬁ tcOLonberg and

t’he ’i'Aventi on’ descri bed "hefein ma e made capabl e of
Kay,eUfSacEmnthmcﬁJSBh%? aod 230 16D ﬁﬁmpenfort and Berns, U.S. Patent

wos AL AR USRI Mo T Sl B B R T8RS 63 o
Cho aaﬂébb%nﬁf ahBeGeAPRm| MatMdias WIS hRatentl IApphaitichn Serlal Nos.
he follow ng: murine I1gM nurine | g&a, nurine

07/5m|,r7481eﬁ1bg @RygusuPBNL OGM 7/R B, I ffel Avgng Hundr04 %‘t@lo £19, filed

Deciiibay 1o 00 h; FA5 4% IS R, RF B2, 71004 B6€ MRASTAL 95, 1992,

07/99@%86fﬁletﬂrs‘ecéﬁbepmng@ G505, mlecﬁl@canpﬂpssewsaog/m% 762, filed
ot ype and the anti body can be isot

e
Julymeﬂ@%?f t()&‘lSlﬁﬁOrh gficdNawsmben s, waémﬁ/iﬁe@% fidad QF“é’f‘W@Fﬁ 1993,

osngﬁp‘”@t hftg Tt 1 S0 REARLAHE T el 1884 B8 ctosures of
whlé‘rP %ﬁn %@3 %M}Erefgﬁh@t Sé‘éoalsﬁ Eﬁsdpeéﬂ@)atent No 546 073 BI,

usion tec ues see

Intemaeonaﬁ Fidint mlmmmNg@W@lg;/o_%% ﬁ@gosmgz@s WLQ 32,422647 WO
h | |
oo T SR SES 45, 8oL B B O 1585,

WO‘@E{/#E%@QV a8 Sy K hakPt N 53RY, 1350t [isEUBlREBOD mlﬁxtlh ere hereby
ine Is prepared that possesses the Iu%ht ch

ai
incoSperated &yl farance intHbeieattivety, $re flarbedTaer ¢ el(ﬂ9%)n@hen et al.,
expressi ng an i ct _antib i sol at,e
(19%%@}1@% el PR, it it o ASRET doRPRE Y IE R, WBhor et .
v risb r tehe BBtlok £ which
L e R

‘herékiyﬁdctdiﬁoxﬁﬂ:dtﬂy&eﬁéifdﬁcm theinkwtjrefyt coul d be readily
i sotype swi tched

t enerate a
or e EOoTSEy B ST neet PO b RdRg g (R Sg g which
! ' Yhi® have b
througfl n"f‘ifb}o%el{l ?@5!1(9{' lérg@ngi%@?sdﬁ %h?(gtfﬁ?%s ;‘(;S‘tt ér%igtgor dfrlr?a?r;?s have been
intr8iceBOgYe Em@eﬁa&e&taﬁr@hgamlém d73.388 ank 843,08k |t1nee@lsclosures of
"structural " attributes as di scussed above, they can
whigl aeerherely ipeorppigieddadeificnRe-certai n al ternate

f | £
o T g P B SRR 10 o
hun@Ccaftidanies invSCID efibe diodtfitdsbyoih; et:hen Dﬁnmmahgnam swatirp géripheral

herei n and based on the acti vi tg hef‘éﬁﬁ?“ bodj es
leul¢geaites afremppolireat daner. ¢ hkica s1askfisde doiRe rEERIPLAR HIMMUNE response

cha%geg f i¢ 0 tﬁleg%t?%aﬁld& ?S@ Igé/hrﬁ‘%? e(%th%thitager Zx@ﬁéfgél‘? wh dch consists of

the 6ductiB A iHubRS dntisbdige, Sw UR Watdnt Ndsatj406,996dmdriceas, 767, the
anti body therapeutics, such as bispecific antibodies,
dis¢losmerorfoxdiols aregmc{elm mgpoEdied @dfelfﬁﬁ@%cﬁpe utics,

gengr at i on .of e, t u
par P’&’&nglfvn? ggﬁl g—i&gﬁ@ ! orfse ﬁgelfea%gﬁt{l?gﬁscﬁﬁt do prepare
chiSiRt lor rﬁih&%eeﬁumérﬂzéaoﬂﬂ%me@n Whﬂ@ chitgerenaitatiiecohaoé a human

advanced anti body therapeutics, where conpl enment
corfstanhtregion i apdaa dewineaidriablet tagidnatie is WW?&Q;[D Hat Fygggmlbh@nan anti-

to .si dest endence.. O ment. for. c
chifger 0o G20 RETREE ol BB 1< Sorith o o or mult-
or radiol abels, for exanple. For exanple in
connection with bispecific apg- bodi es, bispecific
anti bodi es can be generated that conprise (i) two
anti bodies one with a specificity to PTH and anot her
to a second nol ecul e that are conjugated together,
(ii) a single antibody that has one chain specific to
PTH and a second chaln speC|f|c to a second nDIecuIe

o o o 1. i T D Y T
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Today 14: 252 (1993). See also U S. Patent No.
5,194,594, In connection with the preparation of

wo agsolabel ed anti bodi es, such nodified anti boPCEESaN025161
al so be readily prepared utilizing techniques that are

- Kr: ip the.art. See e.g., .. Junghans, ef al..jin

oo R0 e DASEL. RS, 5 Bpu BORRER o oty human
antiddilies @gainShPTHeln 6vaer tPhBiRle @FSerns lah@Rk REREL JRAMANIA or HACA

(1996)). See also U S. Patent Nos. 4,681, 581, .
respomgs, 210, 5, 101, 827, 5,102,990 (RE 35, 500),

5,648,471, and 5,697,902. Therapeutic Adm nistration

and Fornul ations Biologically active anti-PTH

anti bodi es i n atlugladpR6en WMd Dishhe TeepNdign descri bed

herein may be used in a sterile pharnaceuti cal

pr epardisqussedopbdvsr Hu lcarnestion ovithe dument #rdibody edenofation, there are

PTH t her ehy.. eff ective reatin t hal ogi, cal .
o R Siad GerePge S BiiEiuked BPBHRRYC oot ttefen s can be
accBUiétcddn couedttioR Mt febliiBqued OF UGRanizon ARt &BPI8Y techniques using
hyper par at hyroi di sm such as primary, secondary, and
appregisialiyrarigsp ekt ek detapprsridied iat mypinecatibedienor amitbodies from other
hyper hatem a. The.anti-PTH antibod referaply
srep b E LR BOAAMAR B preFile e CHBRR AL G EbE R, e e
Wihter whd Harid, WRukidiof Todly 4:apLt (1997200 WM PRl erRbRYiews in
has an adequate duration o action’'to allow for
Immwitol Bub-16061998). The emtibodly efiintenst mdy be engideersd by recombinant

DN BEh SR Prn Bty Rohe S RO T E Red utitng of ek framework
dorR4in tviith BRdoRREYonHidd hiEind fgiatPe ¢ AP 92/8h 198 ah £ BN, Patent Nos.
two days to provide continuous efficacy between

5,580,401 i, B 5589 b HA3,76 1,698, B¢ 657 14 A b @entli SR , 0888k Wyso, the use of Ig
ch duration o ction allo for intrayenous dosing.
DN B 0001 Oh et yer o RaniEh et i KESH oo fifp ar Liu e .
P.N.AS 88 | BRCE BHAHLNSON PRLRRAL |
N B AT e O R L) SRR § BBfhed from o
hylpalbinantr gtlsgwel tprodheingathp aotiteny edd duedto podode dNAOThotDNA of
. _greater than t days, preferably three to five days,
int élagf&é@&p&\ﬁe&géﬁwlméliaéqnd@gy@?ctm ysing 3psGitic prinjess@).S. Pat.
Nod.leshaers A0d, G0 5260 %\@H{aﬁ%l ,daoﬁt!,ﬁ@r i3 %Eh%g U8 Sc¥ned to isolate the
al fernate parenteral routes Luch ag BUBcutanesus or
sequuerice afustetdsar ThaDRCA isequenced 6ncbdingpthe fvarighle gediof of ii@hantibody is
affinity and prol onged duration of action extends to )
then, fysed %é?‘%‘ﬁ% RRDSHNT FRAMT PrAPeioss r Shelbeavenesy o humap congiang regions
r-Qiyeli C rparat hyroi dism a '
e B RINCR SRl ke 0T SRR YD RS o PR e Tnterest
N.Idirpablicaionf noa ®l 13242i($991)e Huvddn @rr%isﬁ gbhes £¥GaRES a¥ble from
days, preferably one that exceeds five to seven days,

knowgr dongise flde ghpige ok ésotmatwilhbeewitted hyrihel dgsired fefliet tonfumgtians, such

> IR A LR Rl o 3ot bt B oD cprtores
isotglpessare RIS, 5@Blald 2o, RithRYS the TiRanPli l%ﬁﬁﬁlcsn%grﬁﬁqe%g}m, kappa

days and suppresses the |evels of circulating b
or lpnhdeemmashhn wB% Jdhefdiimbliy hymepizeal entibdianiscdn &5%ssed by

709 re preferably by greater than 75% 80% or
congéb%c’%{?nmgt Bgséferred enbodi nent, an anti body

denRasBodgtitddehchtss YN AN b2 su8heAIa bl HA b B
reater ?hadr%%l. 5 days is pghof?ifséled. Bi oal og?}ga‘?ﬁrﬁé\l‘g{iibggleavage
of tamintacdProteint ¢.po by peotedse phehenrisdl afavagey etltérnativelyy al@ncated gene

. Pl oyed. al one or in.conbination wth other

is EBpahener c¥agel o heGRic paoPEdars eRtioanRk Beekeb), Fagment
therapy for secondary hyperparathyroi dismdue to
chronic renal failure (CRF).@monsists of (1) calcitriol
(active formof vitam n D) and anal ogs, which act to
pronote absorption of calciumin the gastrointestinal
tract, (2) calciumcarbonate with nmeals to bind to
phosphate and prevent its absorption in the gut, and
(3) other phosphate binders. One of the main causes of

e o NN~ " o s
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such as a stopper pierceable by a hypoderm c injection
needl e. The route of antibody adm nistration is in

wa@e@sntini t h known net hods, e.g., injection orPCHUSENORS161
by intravenous, intraperitoneal, intracerebral,

i ntraocul.ar raarterial, . ]
o ihAE BN dakich BREHIEH toe, (L ASH dait Hingsisesion oF sy chain,
folDWel dl Refnsi4dodaE k@@%@d&y% padli ﬂ?esmﬂgaéd oty The
anti body is preferably ni ster cont i nuously by
| nf GQﬂ&@hS@rsebt}}ﬁanﬂ QJ%Hlan,dch repionsAnayebd e meleaugﬁ lﬂllifgo@(icleotldes

oyed_.t her apeuti.call
fordfi aéxpgﬁmfé 1S BB R e L e i T rei rea% B subsequent
Jinka@¥tsF Vfrepd ﬁfeh@t iooﬂuméx{‘@ }%'%o& QadhddrOn éﬁﬁ cDNA can be
pati ent. ccor |ng y, It wil e necessary
mocitf@dépmsst@ directed mentageh@mmqﬂg:e aamsirintai §iye ztthbe sl gudosition in
h ?‘Hm nistration as required to obtain the optinal
© SEPE-ef fect. Typically, the clinician will
ad nE)E};Br§§s§‘<fn %&dr?‘?ﬁé{u&@?lakmﬁlsd%gﬁuéé Y?@%hﬁﬁ\; afived episomes
achi eves the desired effect rogress of this ’
andtthe HilipyAi Ognmfmtwwtmlstame ¢iht Iaycondemar ﬁntcnomaily @AY hafman CH or
by the says descri bed herein. Antibodies in
CL. P el Focepite v mquﬁterfav%téow@a spgiesad g0 that any VE
W Xdelhihodi dbhl 1R QRAY TREAHY la6a!l
o Thi sHt hgr apeutic c%rrpo& t |ag§t11 e%%re plglm nﬁs\fegﬁog%%hcmg usually
occurst beawegoths| splios doherosighint the inveged dirregmm @nd phesglicbdcgeptor site

as..a uid o omder a r oso philiz The | .
Pree@&%@\e B rng s Gog Fachthe Silee s Seigns bH il efar [Within the human
C t [ S :

e oar 5 e SR8 MR roHE TR OB R v ghromosomal
sites dewnstezanpyf thgendihpeegienmd Tie @sylting ohigfodicl tiBeGLREABE §oined to
for pH isotonicity, and

sol uti on havi ngl gue reg a@g
MYSTERBE IOt HAS TG HatreY! LT85 Cign W40 Gat sengier. (Obgyama et
[ r iR f o] I
al., Mﬁégﬁer{gs&gf 52}?9 41%3 ’tﬁggggérgélg#b‘gﬁi hérei @Goérrnén et al, P.NAS.
79: @1 @A L 8D)) faul mdlonegmueihe diftemiaStiratl, TR (Gyosmﬁébm@t dN€ell 41:885

nd haV|ng the desired degree of purit
(19WA§40 wHl beanpeecipedsrdvalamrpmpters aébddh@hémtr@y bomsed.
st e ri
r e%helrzit fsuﬁg?n #ﬁﬁb%ésg es” niﬁ%‘ﬁ%soﬁfé%ﬁ ﬁ?rl 81?%16@ rrfff“o?‘é ggenerated
thromghl displdyusipe achhelosies,Uiabludmg | RitRottQimitRiGs Fﬂ?ﬁé@ display, retroviral

citrate, acetate and other organic acid sal
display, Ir@k’ﬁ%ﬂt dispaig ndsothercteetiiqueacising tﬁahnlqubsewulldmown 1n the art

and b Hl bl RRILIRG, BROBE sUFBiCE SFhnd Biaiion” S5ch & atfinity
matgﬁhaﬁ a3, sulf tec RRTHMHrO Rl kS wn Y QRN Wirkh C%{cg Ig%ﬁ, %9)2, Hanes

as pol yvi nyl pyrrolidi none; am no aci ds
andgﬁlwhfme 1\@1 Wi 4493 49425 (AP T) (nb@smrdal dlsplay)g iPatmR@;and Smith,

Ger PO A B8 aB h At o8BS, 545 s (g st e al,
PNAB WBQSE7: CIABRRE(199D). %éﬂ 1,0 aﬁ%ﬂ? BICH S8 g&s (1993),

as EDTA; sugar alcohGls suc aé manni or SO
Hogenbmorerdfonk, wchnals B@rﬂemmmﬁtd?a% OIH@QP”'OEnSSA!@lIIf ARd AcBafferty,

T | CS I t hyl I
i ZHEE, TR EHTa0rDi Bt U-5: Patnyee, S L bd Hopin acfeslogies are

onal armaceu racti €,as
uASER Pofted M ARANE TS wop AR S befb L Ren B2 ilapized as
desceitbed abdvek Publ i shi ng Conpany, Easton, PA 1990). For
exanpl e, dissolution or suspension of -48-the active
conpound in a vehicle such as water or naturally
occurring vegetable oil |ike sesanme, peanut, or
cottonseed oil or a synthethg. fatty vehicle |ike ethyl
oleate or the |ike my be desired. Buffers,
preservatives, antioxidants and the |ike can be
i ncor porated according to accepted pharmaceutica
practice. Suitable exanpl es of sustained-rel ease
preparatlons |nclude sen1perneab|e natrlces of SO|Id

o s e



10

15

20

25

30

Wi | e polyners such as ethyl ene-vinyl acetate and
| actic acid-glycolic acid enable rel ease of nol ecul es

wo erosovan1 100 days, certain hydrogel s rel ease pPCDUSINF025161
for shorter ti me periods. Wien encapsul ated proteins

n the hody for | on nat ur e
i Wt e, alibofics eagbp oBtiraled GERBRLE (i ¢ Xhitssing cells,
| i fal efssrlyﬁ li¥ragie see
PTH“’%%& LfFEH e Pcbes B PRl iRl il cxplens Fithereo
e.g sm Regited. 65@31@67)dwh10hedn flereaficobesaeatd bs dr:szabfrct)above for the
dependi ng on the nechani sminvol ved. For exanple, if
fw“?ﬂﬁsﬁﬁﬁ?@ﬁﬁngﬁ mechani smis di scovered to be
internol ecular S-S bond formation through disulfide
i nt erchange, stabilization may be achi eved by
Prepupadiohydfintbodiehydr yl resi dues, |yophilizing from

acidic soluytions, controlling noisture conte

ORIz b ARG ESToihg TRERBPB ATy PLpRE P i diization
of tﬂ?t}férfé 20O bdHn8 %J%E&'n‘%@&j YeRWEASRCE RO SIeh OA® capable of

SO I Nnc ude 1 posonal Iy entrapped anti bodi es of the
produeitgn hivan 1mrmﬂmrgtmlmombbmhem gnd uttibadies bodi ag d@f@leﬂt in the
prorglcg@g ro% %gl?mgggrglggglggu 4} mo e{slgg’ g%{tqtl%og\@g d Teé%elct%cﬁ utilized for
! Nati refeA86h diStdsed in th
aCh‘%é’R%qg% %3%;§%§%0§%80) HQEPE%}% affgwfégs 36, 676 EP e
pre@8ud4étiokPhdréi, 9&9 paﬂﬂﬁlaﬁ%w@apaer]gﬁermlt embodiment of transgenic

pro&r?q,pl!ghc a}'g&? ggfg % tl@eLrgrfS ongtdbpﬁ]gs%gf% §8 g?tepﬁépghcatmn Serial
No. ’Qé/’r’s%jézof 0 1'[@&1' ahsRMbkPr 32 BokenRatihRMativhall Meent Application
determ’ned the attendihg physician taking into

Nod: WO 9814808 Omlbhahadohmeflac 1998 atch BM 004 68D Mh‘sﬂtﬁel December 21,
action of drugs |nclud|n severit

dt
200h Sty ghere sy Brerorshly By seegpiso Mendes e
al., a'}}ﬁ é%ne ?’14@ tlt:?_ﬁ il@ Gan 59{63 ?V@rﬁ&?fs cJ: VidBdrporated by

ors utr cal ective ges
refdf@ecebe determ ned by elther invitro or in vi vo
nmet hods. An effective appunt of the antib

dy
i nvéntleﬂiresr 8s éescehﬁi ByeH, prreRAfiielizing Anghya ity aa%%%ﬁﬁﬁ to human
PT]?I Lﬁﬁ%{ c[igle}nqe{h% %{fﬁﬁ%b&eg Qgﬁ% tréa\é?%sfnht ﬁa‘? PTH. Several

I on

diffeadnt &RéthodiC ‘h@ffﬁd |bﬁ@t|1 Yused t hivoliball3e th @eesaRr ynohotlohdieantibodies or
therapist to titer the dosage and nvdrngthe route of

polpaleiali antibadies gainst bguNrtewnipes obthamant R opifhw&l approaches have

SRR S G A RO R0 e

et AEBERAUNY8"BHN R 5 a0tk AY0S - TR sﬁﬂﬁé‘tﬁe péaﬁaesr @itlhﬁnan PTH (1-
dosage concentrations include 0.

34 ogAi3g) (Uisedr atoil k o ctaQERBocnighbk §0:90- IIO?n@BIZ@) Do@emjldig,/ Tmmunol.
Mol 33736 T 0o b i B AR SRS OSSP TH (1-10),
hprgggg /1:?3 ’anggﬁﬂzgz#%@%}&rle ég!l{]r o?ru%ilg@g l;_i@ Zg?éé“f@(ﬁb@s)) These

applyqehealdid/ not peodukce rantbadiesvshitabdel fonhetnen théapeutics. (See section

therapeutic antibody until a dosage |s reached t hat
entifler; ‘elssapentic dxlinipistradon sad F Orﬁelagwag rhegadn Jpr (thgrapeutic criteria.)

. h [ S
RO oGP a2 Y AVE BN BSSAYPflce o e
peptide) L[dd)\ngvet,hBraﬁwéH rdt TN 59999 heue dedomstthtadediut trﬁmumza’uon with a
.achieved are provided for illustrative pu ses on
mixipy o bumet B Ge3orst adee RIH (i) Mg RiptoHopRe by 4 mixture of
i nvention described herein. EXAMPLE 1 PTH Anti gen
Preparation The foll ow ng PTki_peptides were used in
t he experinents described herein. Human PTH (1-84):
'SVSEI QL MVHNL GKHLNSMERVEW. RKKL QDVHNFVAL GAPL APRDAGSQR
PRKKEDNVLVESHEKSL GEADKADVNVLTKAKSQ (SEQ D NO ) Human
PTH (1-34): SVSEl QL MHANLGKHLNSMVERVEW. RKKLQDVHNF ( SEQ D
NO. 82) Human PTH (7-84):

R IFSR A==t /™% Al NI Z0 70 /7~ 71 IR IF"% Z A1 Z7<AIPFSI A PFNEFSES A 2N 2N SN 71 71—
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AVSEHQLLHDKGKS| QDLRRRFFLHHLI AEl HTA (SEQ I D NO 85) Rat
PTH (1- 84):

WABEN QLIVHNL GKHL ASVERMOW. RKKL QDVHNFVSL GVQVAAREBSY(52003/025161
RPTKKEENVL VDGNSKSL GEGDKADVDVLVKAKSQ ( SEQ |1 D NO 86

hum?%téa@?i;r@\f&% ﬁggylgs @lg%gﬁ%gﬂgb%ﬁ@% RW@T%{ was effective in

bre B@BB&BB@WOM tumor.

}{%Elk QUG PR
DNI LVESHEKSLGEADKADVDVLT%KSQ (SEQ |
Théde apppiachl dssonbed hgramchizssdadighed n Seetnens Badellftolerange to hPTH

o5 WIF 48 oo ELDahs dpping oni antiooei, ogRE ffr Horpeutic and
diagNoLi PG, Pﬁ@:ﬂ 1@ anihlifs 3l FERuMSEH Wi syftRtic pept1des of PTH

nmuni zat | on XenoMbuse(r) animals was prepared
(hPTH(1 @%mdﬂﬁ((lmbﬂ b8ehubd @ﬁhthm@ pepidesnhave bean Ishcqesﬁfully used to
PTH - 34 (500 and di ssolved in 5 ncl. of
gengrais @@5{39%8 b%PPF (0. engogpngUs o m@?ﬁ ﬁﬁl%@f?)ef Foo (1979))-

[
FufE o 5y SRRl B TERUARAT, Lot 176
(85%pitertitpnshd lacATHAAER), tthe tdmbiRFidmoigieptides WHlsadl ds K Hhmunogen
wer e cross | i nked by dition of 50 ntlL of 10
to bepknip-cell delrrages {nt %HH%P%H tg\fqp}g 1 rgol qilar mlmlcly, O ther eby allowing the
I
B
coupletl 13 Hwghisls lahpet demotemienad erelsifidteinucnmpletecticECs wapvant or

renmoved by overni ght dlaly is through, aﬁ% kDac t.of f
incoraplstedireundiapgigya Bsenéipme ¢ IpAERPFCRICHY &f these feins.
Ant 0 ! & vered from the mi
R S e S e
thatdkps&geteaitibaldley, anﬂmuoh Zécogere nelMinaefisgd with @ myeloid-type cell line
(Xenol\/buse(r X&, Abgenix, Inc. Frenont

to lS?Pﬁfﬁ arrortah fgbridamnpeelh eesr a%umb(@e%@fllé&?ﬁ%%e sgpeened and
sele¢ eq[t% figrﬁmkgﬁ&r&p@e‘ﬁeln%@%h#ﬁ)%jdlﬁé? 5&?00@[&%9@&& ?ﬁe antigen of

zatl on was antigen m xe

mte\fésl M drbin CeHEppredection eiff Hﬁiulﬁpl%chybvlaﬁﬁla (célﬁ-mneﬁtlgimroduce antibodies
Cakville, ON) per nouse. Subsequent boosts were nmade
spegificge P 5 dygprﬂpgd Fustherj gyelracdsrization of the @qu,quqstproduced by such

cellg\]é:e%d lp?c%}/gcllflczlr ?nl“(':P %ﬂrfgo@g uYﬁe ta.Hcé é@}onj%% ?a%lﬁx%ek \ﬁtahjsgs of tihe heavy
andal[gmﬁﬁz{lnifbﬁ(@@hinﬂbddfléé Wi t h | FA, and then. a final boost

of 10 ng of antigen adm xed 1:1 v/v with |IFA per
rroué&ernlathmr instead af beinadhsedonsayslema icelatn gagraie bybredomas, B

celi3 iveiPs GEFL PR - 167 GHRRys 0, CRAS® 73,280 Hif pegipolated from
hyp Eﬂ%nﬁﬂie”@ieﬁo%%@l RibeOBndapih2dt o ORtbRferhts el fd'i’ﬂferentlate into

har vest sel ection as descri bed bel ow Selection of
antibndyratseting plhsmaesdls. AdtibodiPTfomrthe bdbisupeinatnts anethen screened by

BETAT (e RO e
@nd’f’@i&twﬁ#ﬁ%ﬁgs&fﬁ%ﬁﬁhﬁ%ﬁ’ PASE QN furtd) EE ma%hthe alerd QN fantibodies

degr ees utl on contai ni ng unbou
andr enthvead il to hietqpiateespenies ecrdsseataitit t Singld lblagha cells secreting

R I NN T —
R SHTOLEEN J2L e ORI TSEGm). s

targebirgal taralysisf are Fprafeﬂabﬂ;O@heepl teidablodd loells GBRBTRE coatsd wikd khe PTH
was | eft blank. The plates were washed five tinmes with
antigefoafn dhe | FEAEH o g?e B cellr gdlfurs coniginiag asgp cells secreting the
per oxi dase (HRP, Pierce, Rockford, IL) conjugated
anti body was added at a fi najz_concentrati on of | ng/nL
for 1 hour at roomtenperature. The plates were washed
five times with The plates were devel oped with the
addi ti on of TMB chronogeni c substrate (Githersburg,
MD) for 30 minutes and the ELISA was stopped by the
addl t| on of 1M phosphor| c aC| d The speci f| C t| ter of

VY - N
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Mouse |.D. Titer M469-1 16000 MA69-2 4000 MA69-3 16000
MA69-4 32000 M4A69-5 8000 MA69-6 32000 MA69-7 8000
wOH@S08132000 MA69-9 >32000 MA69- 10 3200 Nave ROD0S2003/025161
XenoMbuse(r) animals (M469-4, MI69-6, MI69-8 and
. M169- 9),.wer.e sel ected fqor harvest based on the . .
BB B EurS e S eneme therloraip sl el nghcatss specific
PTH?—ﬁ{eJdﬁatetﬁly@%' beSthb rsQ&ept Re Hl@JdV @éfses%x%ﬂh&{ﬁﬁ $h&Bfalma cell of interest.
cultured and those secreting PTHspecific anti ogles‘
Theywangle pritgeatpdcifis pleserdclad thecdadyadchke plagad carFbotsolated and the
tl.. Acad. Sci. USA, A6 93:7843-48 (1996). ELI SA, .
gen%%r F‘é?fﬁ?%%ﬁ%%? Bl SRy Rft a&a&gw ?aale@t ispipted from the
singl¥ pIABGY cElTHASRE GlldhinGtiVElol 15.celPRR nhUNAEiB th BIRIRSpI
] %ﬁftqred at 500, 250} 125 or 50 cél ggmeﬁ% &gﬁ%amnacdhcmnbe
isolgjed edirestly omoRTED 38+ delenpdygest he lpnphapstes sefebyfericnmedd animals.

and. 9 | s sho . .significantly ove ackground .
Indﬁ?&?ﬂ%ﬂ? b p‘P%‘E%ﬁ\in’gtlo?E}%%ﬁ%? DR SR dhe TERGOAY Right chain
vy g sl o S Ry yTh gy ron
Such Nloged QN4 ehh siiendiel fufthérateested 2M0 -a30&pbI8 6% pre&Borb Rech, Rferably

pl at es

16 11 9.8 6 .1 1 P d LN @ 250 Il s/ wel] .
a vty At shdbagn PaRNgs Mo ecigabigh 7 KPLBYANSROF Rergining the

conf ) AU kS 2P P T ydydtyf o
be tBangfeted ifitolhddt Oells, pfeSerdnly AIHOrHe ranBasittiiedda .codBaborAdSutrient
8 61 ig'\%isz 21 18 16 12 2 These data indicated a
media  Pofibigd s A% FRBFRRIAtT Ton dutusing prRmelstse etastibg tmstormants,  or
. r far.anti - Spegif it . .
8 AP SR 0L S USSP L e sl
plasmes cellsethetd ponluas tibienlidsTapbtific4p RHA isrdeycrit®dvimilds. VIBurther, the

found to. re eatﬁ&sS %I earl,}zz1 anti ?tenspeci fic wells. .
gendiffe BBterBl i) chogiisclhs FRPGHEH £6IGANEFIE feiladyhian be isolated,
e e g O SR PRI dot host s

cr ds geneal; tantibodiehpuodnceB THyr fhe aBotoimehtiefedleblivitrles Howdekded fully
hun{agjggt}i vity for either hPTH7-84 or hPTHL8-48 were

PiiicatY ehidng Wik Sumen faprrehight sipae qdBarniibashes possagsed high
o R S0 80N L XA DA TS ATLLERN g oroncn

abouth#0 SoM, cehef neatireP Byl ¢iter $88d phAées an lsblubion! shasy. C elntibodies

to human PTH 1-84 (QD 1.4), human PTH 7- 84 (OD 1.95),
POSS§ETHRh g%mfrfsl %ée%&ﬂcépl\@@)e paeferrechtwithmatibodiss pEBeBigESD’s of 107

| ) - j [ d ful .t .
" s 0 AL SRS AP R e it
interaciicls WBh abeteRd andSershthel STALIBRGESE WRASinB NS %réaE? éeduvc\:lgcé when the

N-termnal fragment 1-34) and that this antibody
antibgslydlp g xpeadd thecangentiiipn of theiantigen. afn éffieienty alpséss levels of the

- Thealim:tj ntigen anal.ysis is.a nmethod that

antigke el b Bk e B B it Sinehbektes i ¢ he
B ®Relhrdedd theip&uRes BRARRLS 16 RleRlpb¥&e §Ritdlor a0t ibodies, i
...antigen- speci ch ant i bodi etZ. Tﬁgépconcep%@gef%@??{[a%nnlbﬁdws’ i
willt fhe pindeisinod dhata oner yeah owenswatei gt TN titiedidshafor example,

Ly & highest affinity aptibodie L1l be able to

comgﬂlﬁa]%)rltagﬁaiﬁlgﬁgagg%é éltlcglbi%néllbpég%Forlbm 1r|1g gfﬁvr\flty. One approach that can be
utilized is to take the heavy chain cDNA from an antibody, prepared as described above and

found to have good affinity to PTH, and combine it with the light chain ¢cDNA from a

second antibody, prepared as described above and also found to have good affinity to PTH,

.33
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at equilibrium (See, e.g., U S S N 60/337,250, filed

Decenber 3, 2001.) Biotinylated PTH was bound to
warespiavi din plates at 25 ng/nL for 30 m nut eBCHUS2008025161

tenperature on 96-well culture plates. Each plate vvas

it.h 4 1%
to pEpegeA e FORSY e a E e P LHE BrAeRibdid ogndg measured
as Qé’sc@ﬁ!:d Ofer&nCehd BHRETWAR a&@snﬁlﬁge&sﬁ&laﬁﬁﬁh cWﬁitﬁnts AlsbRfed and

hours at roomtenperature on a shaker, the plates
chamteszeag aFor exagipéy bescdi arethe hightbinding afnityesf arWaETHdnlAb 183 and

ok R R R PR 56 P e

to thd HBR cmlh f&mﬂi adch SAAETAMAVBSS yxmsme A RUNMY S1tiBIGEEh B assayed

each . The reaction was stoE by the addition of
for b'mdingofAerpztto@bh ¢l ighd cheintod 28 ohtheedntibadigs tlw@rlbuha@s/e can be

use@E {5 1o ?%} aﬁgblil g?\zlg%ln%% ﬁt)# Pf’ aglgq%gz]t 18:?119 51}?? f hﬁ _prglg%gmtﬁ éhe light chain
w11 iR Nigh N8 Br PTH, of Vick YERa. 399@5}@1@{;@@ tthe H?M%ham or the light
| cated the concentration ranges from 10 ng/nL to

chaﬁﬂ@rlagllerrbgmmsf anti-PEHanAbi 188 can boexBesseid wthri Inth;altyhé heavy chains

concentrat of . antjigen fic antj bod
GpubloReiohel TESERERD o e gk drbeh Py could be
1solgffeH‘ frérﬂ?r%l & ahﬁiﬁ{hlsa nadiyed %di‘@%yﬁ&ffﬁﬁﬁlﬁg anfndst pdreptd O Brtificially

reco nt anti bodi es at conparabl e concentrati ons
frofp Aibegiagicon@inif vargabid heavy phaim S@luaswyha‘ce@ffertlhéhﬁ GBI regions, or

of the anti bodies vve ct e hindi
gengripdigl 4nyz>@zemmqﬂacms| thed piydngi 19y RAERLTECH Sertefly heavy
chaﬂ? d;{ml@ ng such 9s [AA8oRt? %‘ireé‘ﬁa'li LSRR MBHFNEBR regions,
reco nt| bodi es at all concentrations
and( ihagdrgcuddr. CDRBJ may beiansigraficahtly Rhﬁmenﬂ Boyth@D seigqueddeadentity from

7-84mer 18-48mer Rat 84mer 292Al 0 ( X@&2- 747
the dheggpchping gnitjallyspaired gvigh @1—@%@@2@ <1 reiujlgq% héraési?ould then

o G008, 0T P by A By s

moRcB2vith sthilar fdpetidSaslardisP R ni2eb 08 R@ilgtOatfialty Ond dewlralization). A
029031279E60213037903101001 0.19 313
simplan prycgsseeuns theohagvy ghain 03 the Beavysdpm garidle gpeiorpea g used to

b g OB P i R

regfon3 Tirfhedfore, #e rﬁv&&e@vﬂ&a&&é@ﬂab{éﬁ@@m&ﬁ 3) hglﬁ dhaﬁl&'&inable region;
146007025211322F2ND187 01 0. 15 41
canpthep gpégqui lig amﬁﬁpg,qubmmagcﬂ@écrﬁ@ga@bovq\tq] gﬁﬁg@fy 6f1’10V€1 light chain
cialized { n d u
ol RESLAESE, SO0 VEIEIRRET R, IRV BRI o nove
anti¥od mu[eed bl ood cells (SRBC). SRBC were stor ed in
RPM nedia as a 25% stock. A 250nL SRBC packed-cel | )
pel Aeothmsomlmn&ﬁon@ldamyoaah |tbﬁ§@an |bg uitliged ishie Eﬂff%m Inptagenesis on
ni_ fal e cells

erfh i iy B a3 Rl B BRRec ) i e B the antibodies in
accbﬁi'aﬁéés Rendegk '1ﬁvéh{13§ ”&esa@%daheﬂé{ﬂ Bpsﬁtlétﬂaxﬁr $PMhet 8fBplementarity

In a separate 5 5 g of HS bi otin was
detaﬁdemgn‘@gldﬁmﬂlblks)P%eeafﬁxptﬂeﬁoﬁhe @rubinglmtibodies parhlaeimeasured as
desglg ee%%gta@ | }iffsg ll%kt d@ﬁmsrrglﬁ gﬁﬁoscll?a%%g c\gggggtgg&?%e(? Qrgd (tzlpa%cterized.
Up&? E‘élgdrg%)ﬁgwgq ;ﬁ&feﬁ@@ 991d51° 'the%egﬁé?xge &ggeq%&%é '%ﬁ& % f}lﬁ:f&éﬁ{e may be
used/am gapsat ecboﬁlhlmam‘esantlbdrthes ds destribed Sbbveru mepmelbrﬁate methods of

per rg%r?%%ugqhggags?sg%ggnz 10% Fcng@ar%im?\% gg ﬁ}{;qosgsllq(ﬁlegl in the art and

re-suspend the B- SRBC (5% B- SRBC stock). Stock was
-34.




10

15

20

25

30

stored at 4 C until needed. Streptavidin (SA) coating
of B-SRBC. One nL of the 5% B- SRBC stock was
woee@ssi@aired into to a fresh eppendorf tube. TheT/BSBRBQ5161
cells were pelleted with a pul se spin at 8000 rpm
mcIL{dQSQ@Leﬁl?cfa) h&ti@eﬁés@g U%r E)Eh%gﬁrfpe\kﬁﬁt abdivH avRuRhd | enzymatlc
the pellet resuspend inl PBS at pH 7.4, and th
mlsm@nporaﬂicug an{l enposupetat ledl,atlfrm Itwamd@y@bé ﬂwééhﬁr gpeatied dQscrlbed

e T 54 SRRl A, SRR bEpatod
explcht‘IW Xet fﬂi—‘thofle@m]-%&/ﬂ’fgf 1%6&&@33651 diladefadiBiop e Bhy SMEr means.

D ego, CA) stock solution was added and the tube m xed
Furtherd anighaliesdwah @ns¢ryati20mi mon-Thiesenasifie ragnise eqead websgitutions, as

P e R S P ) e Pt i
emb&i‘iﬁle% o%@?&n‘&@ﬂtﬁm%@&ﬁﬂd%ﬂehl bi oti nyl at ed- Human PTH

/L, the mxed and rotated at RT for 20
m mnonme c@RB0atneinkappacsink that vdncle wsed s to@xpress theE Riregiens, and

o TGOS B B G SR SLASERYe U8 B LSRR s
deri 8l S5 MRE VaRab régh@n %&ﬁk | Fyr SanfPléHERRBEC GYSFTSYWIG (SEQ ID

I mmunof | uor escence | Ol of 5% SA- SRBC and | OnL
NO: w)B%WRchélS@d}mMéP%FQ@ch a8 (D sdiudade and CDR3

QAT RIS 0 o D AT A 5 16 con e

expr%%‘%? lig tﬁé c%@ﬁ-\tsoia&e“frﬂﬁm‘ork -lfgglohé‘ @F SR HRavPLRdif dadhble genes.

and the cells were then washed three
S1mt1arﬂ15e£DRI H(SSEELLDSDMYH'K e(SH£) 113 Nr2)), €13Riz @‘vﬁﬂl@BFS (SEQ

A S LTS L PO B B o s

mAb {Y%@&#hq{e E)pelg?tﬁi 1nEth @ﬁgextq%)t e dﬁﬁle%ﬁ@ﬁe Y@fs%fr&ﬁéi‘tl%@t chain

n was

varile geabd. s Ineacklume rtﬁecgermhﬂerad:quléB&s ofl_thefe t(HERsttegxoneobould be
cells were spotted onto a cl | ass, crascope

expigpieddn R ered afiofher hegiyadsli %gmaﬁag?s SeEPy @i Gy, example,

EEHRA! d Bfp 18 tibodi

e SR 3 SRS 504 . S5 v

can bt aghgedot smeeifldityrand widity e wiayusloy the gamerﬁmc&doftzynovel antibody
various assays as containing a B cell clone secreting

nﬂﬂ?%@@lnnunoglobulln of interest were harvested. Using a

8y T R 0 o o

gertMiieeDIregish SN Idesh by citaRd! tOMegreadiflg fiagr dfrtAs géiliredof® of this
a fresh 1.5nL eppendorf tube (final vol ume

D-regigsy 6readas dhy osm)blmﬂermqglorrrﬁ (JaR}p s(YM&EQ:&MMG@edSEQ ID

NO! Sg%jaas Ccfeﬁgen#%:r e l}meQr%{lﬁ cor% ﬁgql%eagf or g’?“rg?l&}{n tggeots with random

flankiag 28860 adds SRUM baeRpBssk@ko gerldkdidlh %évéltCIjﬁ@vapdﬁnﬂﬂ}hﬁ)emﬁclty
freeze nedia was drawn off and the inmune cel

to the SlNPeitgatili¢ch in amPRITH mads 188S) The hew hsevit chéin g:edld generate an

Jhj s shing with R %)FCS mas r and .t he
antifigth R Sl O b0V WRe e ceril L the e il anti-PTH
mAb §83.U0 e m&ye ALY ntfath $is ﬁ{@mﬁ%@éeﬁg cxﬁ@%& géﬁéra@% ﬁmcuonauy

inch) were prepared in advance wth siliconé edges and

equlazalem/\emntmdy caraatieREgl m4ghl 8t FAT exBeples theuasspattioeacsd (‘ORY of the

Seayag, ﬂﬁﬁ,{%@%}’ ﬁg&aﬂﬁﬁﬁi Mg@ n ”gds‘fg?ﬁ‘ t?l%ethgaﬁmawe%ed and
wheh%aﬁtéd withh QAN R Bhalh %rrgvﬁéé%ﬁkrbbggf %‘1 %& y%g% V%Jegfﬁcﬂy and

I s was added 60nL each
stock) 4x gui na pig conpl enent (Signa, CHKV|IIe ON)
stock prepared in RPM (FCSBy- and 4x enhancing sera
stock (1:900 in RPM (FCS)). The m xture (3 - 5ul) was
spotted onto the prepared slides and the spots covered
with undiluted paraffin oil. The slides were incubated
at 37 Cfor a mininmumof 45 mnutes. Plaque assay
results The coatlng of the sheep red bIood ceIIs Wi th

o ™~ 1 A .
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Table 5 Plate ID Single Cell Nunmbers 292A1 0

PTH SCX- 179- 190 302A7 PTH SCX- 164- 178 Expr essi on,
we@moshicaat i on and Characterization of anti- PTH@BUSH83025161

Expression. After isolation of the single plasm

: S r ed and.rev t ranscr.i pt ase

nigf i, "Rl b B R R i BEORR S Bt b g be added

and/brerennedby elidigigafterng illd jahdtioahFithe VWesioa RAGthd £ &loidh as well as
anplified using pol ynerase chain reaction. The

altsrimg; e | e W dHeRtHy rafgthe muakestiddsowmssd fonfodn dlnesk ¢@® light chain

segﬁf%ﬂfseSSi on vector. This vector -57-was generated by ,
cloning the constant domain of human Ig& into the

mul In Heepefaredngnbodiment, REPMP3:rtiet/ &y SR PTHNW AL P8 Raclude, for
Burlin The variable light chajn region was

glitl on, ON). . N
exagIRlh dueh aftniEnof R aibpds &0 dKpoef, 107hi & bester)pspemficity for a

' h nst a domain of human IgK .
ne g P -l BB R B oBoys g eis, B abitiey o
neufiativé ¢alcigeniiu:Bar PTHGEPonsiNelisTAR theavllite BAnhikEy JelGlcemia in
I i ght chain expression vectors were then coli pofected

rat§ yilsed ol hyman BRBof Tirogsammiesl are allusinatiem of tsr mamapossible means
R R C—

antibdéy iidadimipepiobeiet Yo asi-PIE MAbLAISRAI AR ASHBv&RLts tPhe current
24 hours. The supernatant (3 nmL) was harvested from
art pp any-ggoesagion of | yniqugntibpdies Bisoughi fgtre or apnventiandl technology with

' . t]- 183 o] st r.at ith. a
thel ShtfhtionBF ropdelERefiBe 5 SpBRTRN “HORRS, s (eeimed o be
“fuifdtionThe equeabht’ ¢b biti FTHRRMAL FEBHIReAB3 oM ARRE $_|§_| @fhbodiments

t hrough bi nding of the reconbinant antibody to P
of the inygntxm &actitrsdieseis) . The ability of this antibody to

bi n t PTH was sQ@. denonst.rat ed usi ng an ELI SA )

e S ) Bl e B B ek oot v

Qsd & 6@ in QariSHsNeHlINGne49 r Qfftibo
A Cone. ANt - e A R or e f oty Ahivkiatd can be
used  fpparaRisdemaiors®f B saBabld/BaBmalish 3087 2ell/ 1BradsiBRRation can be

3.0 /.32 2.569 2.69 /64 .1. 893, 2.362 Bl.ank 0..215
socfinBihediTi” el KO B MEOSASE dBiretipiies DRERFTFHelSS 4810 2 host cel,
incluinls O -exﬁiﬁFIgeEgAhliégi% 2R BnRceoRier M%{I&a@gg{x%uﬁg%tvggmr) and

ant i - human ] N as for binding
transducim-h¢s8 4etbwithrtyeé wirds (vasedobety anbdded@ostaocddaks d@bwn in the

Uni ver s L ndi Pol ren 6 well plates and held
art, 30 e igte bV 7 eyt ek £330 dale G Tty ind eos0,455
. ! . JTTre . 19
(WIRSert] P HEREG TR PR cARHCRORY RerliRCF rht plf6imiton procedure
used depandavipont theThust o b aanstemesdwadb@ddd ForeintrbMRSoWde glet‘érologous

0 anti-human |1 gG Fc- -58-specific HRP-conjugate

POIMCB%‘SV R Hm}ag‘% cellst g avelt knewntipatheont end linelyderdextran-
; ot £ Or e ' and. the two.bjndin .

medi2bd SRR, oabisef phb R T bLAR BOYbehy PRapled rotdtection
protpplastefosiner deatmpetadipa denshidlatibe of pdlﬁmcw‘oﬁaé@ {PlipodBmes, and
di m nut es, and tfhe EL] SA was stopped by the addition of 1
Ireﬁhlﬁ’r‘f&’[&’ﬁ%“?r’co 48¢ PN/EBEpOmItiSA pl ate was anal yzed to

detgs inBfad 06 1?{%'55 '395!33%6_?%2%'&%% {@r&x%ﬁe%%oﬁ#e&g%& gé'chg%{qnnghe art and

Purification of anti

inclpdeadaigt inanodlizad bl Rhés 40A0at18 Boni fhe Aﬁﬁé}‘i’dénaﬂ?e |d&.@tlﬂ% Collection
in expression vectors (2.5 ng of each chain/dis ‘3
(AT{bpdnrluginedp Bet limites tocphinge hamdies hesy (GRIO)wetls, % cells, baby

' EK 293 cells, . T nsfected cells .
hamERPLHEP K] Sl By FpeieathJEON) M Sarihamietabinay cinoma
nm.) was harvested and replaced with 6 nL of fresh
medi a. At day 7, the supernagant was renoved and

pool ed
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with the initial harvest (120 nL total from 10
pl ates). The anti-PTH mAb 183 anti body was purified

wo e@si01d1e1 super nat ant usi ng a Protei n-A Sephar BEEUS2003/025161
(Anershan1Biosciences Pi scat away, NJ) affinity

hy (1 ti bod ted f
cel1f {8 PR SRR eciathet of PHCsR it ot Bhe S kgl papence are
seledted - thidi@h eletdinghin@Syidéialeys ahed MalBRightxhréssndickilktLH produce

sterilized. The anti body was anal yzed by non-reduci ng
antibpBePAcE corstisgve S hbimding paoperijésel d. Deposits of

pl asm d DNA encodi ng for the heavy chain and the |ight

chain of anti- PTH mAb 3 have been nmade, under

Epifdwe inclreaty conditions at the Anerican Type
ture | ection, 1080 University Blvd., Mnassas,
VA 20110- 2209, under hmmenellpbdnalysigimber PTA- 4311 for

h ' d.PTA 4310 t he | h
hoones Pt a By Artoodiss st nd PR oo Phl GlhbE pdfited by
nuniB¥Rlof bltehotki tFoe exa}@@@ T PPHIRE BetudjdticiontSIDSPA G and analyzed by

i nadequate to enable t he practice of any enbodi nent of

imnimeblatiiegt Ten$SDEAA QLI mregf betperioosed ﬁlﬁd?é in ﬂ@r@@fpncem iprgsgnce of a
to be c trued tln thes

fed‘t‘%wflrﬁe%e%tpegﬁl GF‘P‘F% gl e reil r"éﬂi e ﬂ%yéé;ﬂ% fcysteine
resillB&L '&édoﬁﬁﬁ 1pn 1tai3§3 %§§51519 t‘bhﬁetgl%ﬁﬁ@\bl%tﬂ‘ér' theb @nti TPV @@tibodies

as required by applicable |aw and/ or regul ati ons.
desﬁabddmeeelmbmdrto nlipga apitbpd 88PTH. bi nd to PTH-rel ated

peptide (1-34). The ability of anti-PTH mAb 183 to

bind to PTHrelated protein (PTH P) was assessed

indirectly thrugBe bAringli fabdriiedRpttididniAti&yman PTH

1-34 in the presence of saturating levels of

PTHEpitdpe tneappprepifithie epm‘npe far the #gH arttibatlies dﬁscrlbed herein can also be

EETOIE i Y N AT TP

pro¥s Nekraction Tes A‘Ntl%ghsd H2O. sﬁ@fﬂcalbp THHRB1 188 WRSHIIMEN covalently

titrated 1:2 from1ng/nL i'n the presence or absence of
imrholgjlindd éhblthe Padited (ﬁnptaenam stiefBet. byThue ifitiglr mpdv:htmntanldodg/sh. The

R T ST A Lo N ——
o Q5L STV 1oyl R UTRS i 2SRl s

“epﬁnpb”td”fambtaires held 1 hour at RT. After washing the
pl at es times with dH2O 50m of TMB substrate was
addble @@I@&cpff%w enablessindfyidusb cogpeREnsn, WisiiR copplgx molecular

| Cor gﬁﬁ)'ﬂgr{ C b%c'dgte engﬁg&gfsgﬁdeﬂ%ﬁ S an’f-[t!aﬁvakﬁ egﬁ ve to other

re read al wave S No |
coanonamtﬁiln Riltdpidithi gl 3-sehnsitivengnd Sbalubllmmaﬁﬂ'éﬂ. 1SBE;D$V@1|RZ@: a diverse
/ m_ anti-PTH mAb 183 in the pr esence of 5000 ng/ nL
fase chemistiies traeapdurg angtgupsen laes apmbarsoef individual protein

mo%m}l s E)-l;g]/egﬁ %ﬁ@]ia?e? d%iscgsl #%éoﬁ]gcforﬁ_prgéaﬁ% ’ é%fssrl%gn%ﬁ{ff the SELDI

proé’esE 48defink84n arl. b} %ezmﬂﬁﬁtuﬁzaﬁ% ahd 993prhtidB 8f ﬁqul’t e ﬁlr%ﬁ@ns each
2.095 2.012 968 950 1. 753 PTHI‘E 2.269 2.205
2

dependray on. chff@remt %hmﬂoms czn gzsgrfzcelé‘s ”)10§E2D111§1013h9>$5and other

typﬁg()gt%iﬂé? erl? glf%%;drﬁag? ’PTH Eﬁ% t%eé' TN %itg%eo}afrtlc]ipants n
the %a%r’éﬂreo ﬁﬁﬁce@mﬁdf egaﬁﬁglgl Qs%nﬂmgﬂﬁd&e&% 0ar§18%h5%a&§ﬂzatlon of
Hrp L. 461 1.1 80 496 0.069 1.508 1.203 O.

mdm@@bta@ge@ oleguiest(é.g., amiel;ls)l g poffirletida mihnobcuﬂeameewahlased
of the anti-PTH anti body (anti-PTH mAb 183) were
eval uat ed usi ng the Ki nExA technol ogy. This nethod
i nvol ves sol uti onbased determnm nati on of fornmal
affinity nmeasurenents at equiid-i brium Dual curve
analysis with two known anti body concentrati ons and
unknown antigen concentrati on was used to determ ne
the K measurenments on human 34ner, human 84ner,
cynonol gus 84ner and rat 84ner. The K was determ ned
to be approximately 10-30 pMfor synthetic human
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PTH (1-84 or 1-34) and cynonol gus PTH (1-84) (CS Bio
Conpany, Inc., San Carlos, CA) at roomtenperature.

wab@skiafl anti - PTH mAb 183 was | ower (3000 pM PEDUS2003/025161
synthetic rat PTH 1-84 at room tenperature. The

affjni ti-PTH. 83 s..al so .det er.m,ned for

e Bl B BT 46 AT BBl gan be read
thowdhhdy EMinét AR SEIRAI prdtche BIChiR RGIMNCIATtd I a4@$any as 10,000

-60-determ ned using an i mmunoassay-based Scat chard

addegngablesprotein Hecking Hicagoust parri sqpateosenimetsgerinsh lbeatian may reveal
e BT 2Py SOREIRA Rl PV o i b inormasion
frovh @R Ab&GYn Ehendtdrédiahy e @ffo@idtion £I$tcsR®aiel] the resulting
monocl onal antibodies was also determ ned (Table 9).
compreisien AP vl an ieage widusads oblepliresi thali 4r¢ weatk ¢ofleridvaly to define

e R RO L A R 0 RM wi
varib@¢ faglsathheallhl eh&@h&dt iof WiRhsel BERR fe8F84TBh BRMIsease associated with
anti bodi es were also found to map to a simlar region

the admisjsitiatipe o bappROMHiagoeEaPaiEswi t hi n ani no aci ds (18- 34)

nasTBUE s SRR ol P BB B R b one o
morRSr&i of Miblchafé 88ptaRal i SHodla’s of hd PREIAGNS A, UREELY from

possibility of displaying neutralizing activity (‘Duvos
the etigiahl, soBosanateridowjthott: sag@lespgparatiething witheutisgapledabeling. In a

AR TS 22 P o8, SR OUAIOR FILLLL
bioRMeMuBetndREH( IsuSt I ndséMs Meddce & drrdadt f18VE 1&8iHidh d@det on the
CK @7 CK @7 Vel mb D (nM) -

| D C Reconbi nant
chii8 byrevasfimplaway Ihdesiredrivfiteriald 4 harthsi, ong 38 Agor€idf the Gar@tSrotein(s)

ND 18-34 126Bl 026 3.0 9.5 .ND 18-34 123B12 0O .0
thatygep P §iread B9 TapiG, SPhg D et B GBI ER LS LDD fiit provides
diredPridafiod 304 el gxﬁol%cﬁamei ﬁf)?’iagt%fz@gezta @plQ)‘tén at any one

5.2 ND 18-34 130A 163 3.0 7.9 41’1 18-34 30ZA7 168
or 120r¢ 1@calios @ithid-tB4 atr6B gy tAhBra2@ridedbih D INCpk BBk 11RO@A or more

183 .0.08 0.1 1,0 18-34 267D10 214 0.8 0.4 1.6 1-7 .
On-t%?gﬁw Bipding 9§@Oé%f%at79&ref9twr§éa EBargigrizs REoigipstaichir and function.

284D9 262 ND ND ND 18-34 2523 1 275 ND ND ND 1-7

130C6 302 ND ND ND 1-34 Additional kinetic constants

can be cal cul ated from BilagobDépitat a usi ng t he net hods

described in their product literature. A binding speed,
contieasiiiopk Tt fle apEPTH musikodiss deepiiedehrainctancbigabiormined by

: | n - r n
oo G I b abioS i ol T ihagnl Hhl) bR BRorf Beb T 12-mer
displayedbh Flaménidus plepiedNearEgedBicbst ant (k ) is the
val ue that represents the strength (extent) of
di $9188¢ displgy dg?"ftbﬁﬁ & sgispben shniqanin pbiph & pentideds genressed as a

. i on anti.gen-ant i.ho .
e A T A S
surfadecofvt wiioebt Binn@ i9\cadicd it 'Bg ihdiBatlbB 608 1iBldrP Bf pRARMisplayed

constant (k ) value fromthe bindi ng. speed constant (k
peptjde wib geplateros feliet epaid with Susdtargst, iwashingtaoray thiranbound phage, and
elutfn%%ee sc’pee@fﬁcgﬁ}]; Bl phage. The eluted phage is then amplified and taken through
additional binding and amplification cycles to enrich the pool in favor of binding

sequences. After three or four rounds, individual clones binding are further tested for

-38-
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of anti bodies for antigen and neutralizing activity of

antigen. Values for k and for the anti bodies shown in
waamb®16id1 wer e cal cul ated and are given in TabP@r/1S2003/025161

Table 11 ABPTH ka @25 C kd @5C ka @37 C kd@7 C

vind ST pre A s P oo Bl bl giized by

spee@ﬁé”D‘Nﬂ- &gugncgng( (gpc@niﬁ/e@orks.?’ X 2 NDN-62-026 1.9 x O6
.8 x 10 2.9 x 10 2 ND ND 045 1.1 x 107 5.5 x

10 After multiple wupdy off guch papNNG OGS tge anti-BA 5 amibodikd d@scribed

hereifl %h%bl o p%{a%e i%laig %lu,’\{% %@ s%%%cédg iu%gst%}d%s or]tg 2gentiﬁcation.
and Unatte Dok of e AMREAR. 5.0 x 106 4.6 x 103 5.2 X

06 2.7 x 10 2 ND ND 163 1.5 x 106 4.5 x 10 3 3.4 x
lC6 2.7 x 10 2 3.8 x | 1.6 x | O 168 9.3 x 10 2.5 x

.10§§¥1X106 8.1 x 10 3 5.2 x 105 5.2 x 10 16892/
. 6 8.3 x 10 4 5.3 x 106 3.4 x 13 ND ND 183k

183Aﬁ‘t1t?edl%51916 a@eo’i’déﬁ@e 1Wﬁh Xthte qzxvént?bnx dé&n%e@ IQr% gre Ouééful for
10 3 214 5 x 105 1. .

dlagm)StlQa{says, am:l @aﬁ@gl@lygzmztl@fas%yg fgr g_)@mﬁpla fgr use| 1msieger@1nmg the
leve?cl)g ctrﬁulﬁtuig% 1%thf?l§o%§ea;m Ig]g(s)%@%s 18 )g() iegi%liéé %e);prtl;(s%ce and/or
sevér@} ot éépérgth roNRshiRh 3%§bﬁct90a§ecﬂ&5e>8)r§ss?€)n]1@véﬂ%ﬂ% NIPH antigen.
D" 302 D ND ND ND Neutralization in vitro of
Pat:@ﬁﬂsmnplas,t pl\zfdrgblw tlpodanarid- RIOE: miferrdly. DRIDH shelny @rss taken from
sl R 55 b b SSRB G b A oo,
and?d?‘d‘ﬂQ/aﬁGﬁsdﬁonl;ﬁ -in4dhetdrdphefiethitel 8 iheRBscAN. €Th® concentration of
Inhibit biological activity. As a nodel system the
the PaiH asigen pteasttiic thedildod janplégNRddtoBnined utised methndethatapecifically
Rat, PTH bi nds t UVR-.106 .cells a ctivate he . PT
detigtRss F ATOHBhO BT PUETO A (o stbr b REPRbLBLERgn ELISA
meth8¥€ln Qfnibmt T@rc %&Aﬂ‘ﬁ)l@r a‘ﬁﬁb&hgén ofl Bl 3eRhtibh ahaf ab@'ééﬂ\femently
was nonitored by the change of fluorescence in cel
mnh(nialimﬂ oi tah iasadebleimatrisengiht asve pblynwr esgart Udyieg a/\mmhatlon of
asur e Luqgrometric | magi ng Pl at e Reader,
sanyigs 9RY Dronigioa SHITIFTIS WRUORGH TR b M s OE penggession or
t )
OB L BT A e o
each fevedMs- db@@na:tedll s was detected by FLIPR Anti- PTH mAb

183 bl ocked the, cal ciuminflux induced, by, 200 nM of
hurrprieno fetgaming the degiee @%@@ﬁ@@?ﬂt }ﬁﬁlﬁ fgt in arpybiqegypder study, or

to Cégll&gﬁg% }%eggﬁtﬂ GFA_%Q ure bi68C% l@@ I Z a 1|§E§ Iein%\r}i&)\?%oﬂlggd is taken

frofR TiHebiubfeet iavt t the Vdonberdfatibn FbmmﬁBTHSﬁngﬂ prédeint iih théfsample is
anti-PTH mAb 183 to neutralize human PTH in vivo was
deteygreds e dThy, congenbpien tsheobigineelsi Bseduimidgfiy 3nnehich range of

con AR ST, SR IB SN T
proiessién &r AROKl STIR&hbCidentified 18 Qhd P4 Jeg pipildtiSils DT didp8oRA subjects,
Study Day 1. The hypercal cem c response to the infused
theﬂBWPmdlngG&V&klnéhﬁﬁ\dn%ﬂ{klédertsﬁldﬂssess neut rali zat i on
of RTH bi of it nti-PT
i Bt g D0 b, AP T e & B gfrecty, for
exapiplé b%&/ coi¥entibnal. BouffBiK Blottig; SR BlokliRr ad Qlﬁantltate the

St udy 3 after severe hypercal cemi a had devel oped
trarispriptiag ¢ H@NAAIQThorFm—Ian@ N@B Aodefgel/Syn@7:5201-5205 (1980)), dot

hype L ce ffects of jinf.used PTH for the ent
bloR Bl L o S by RN 06 RSPl isled probe,
2). EXAWMPLE 3

-30-
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Structural Analysis of Anti-PTH Anti bodi es The
vari abl e heavy chains and the variable |ight chains

wo orosobd1ant i bodi es shown in Table 1 above werBCT/US2003/025161
sequenced to determ ne their DNA sequences. The

i R T

canfesoppidenspedifi6 lauplend, MeRIIBRL DAY @.Bﬁeégl xes, and DNA-RNA
sequences for each ganma and a chain I nat

hybrif ¢duplexies bt @Nfeam;tem ldaplexen, chmaantdnedeeqm annemwﬂmer ebeled and the

anal zedt t t t he D-regi on
ass G AR AT ETE B8 gheff Soboiian X sviEck a0 decisn fsrfermation
of dupRiR dnrtﬁél&'nﬁc@dthé Bred&ice oA dd) Bo d{mhé!d Jaeag?ﬁé fetected.
seq@gnce and conpared to the gérnine
r

J | et?iﬁm@&q aetnrhﬂdseﬂ mcwsmtlbodﬁfragmhym anmibt atseéd ﬂSquahtatwely

LR 0 ac s of all the
or %“&30%“8& i it Smﬁﬁl%ggﬁggfer%ﬂn% AsGRT hgve, the antibody
preféﬁ%llbe ne %guﬂfp% shieywa alevgyriang. gf heudelRhd YR, aérﬁi binding can be
indicated wth the new am no &ci d sequence.
moritireld by dighhmicestapy dow hetbmeey,eflictmmttiys at other tdchmques known in

the I(a?t;jl $ﬁs§ ﬁegﬁﬂ{ﬂe@ %ﬁ: %gaﬁggg&ﬂ%;tg%n Itﬁﬁagﬂglg gl (5 gene er?csodes a cell
surfel6d Bodinee, %hﬁ Yo Gaditbe gucrhelﬂhglﬂgi 8%? %ﬁ; aﬁe‘{iﬁ,%gé Y%is B0¥wn in the

somatic nutations fromgerm i I N sequences
art. ( Fi gure 4) EXAMPLE 4 Use of Anti-PTH Anti bodi es as a

D agno ent . Det e t on_of PT gen .in a sanp
St APy PR Rt o R AT, Bt S mpSimed, for
exaﬁll%lee By 8BmBhofl Uflas"ééﬁc'eg&nuhrﬁuﬁoe?&%hem scgﬁy deygl tﬂﬁeﬁlurpose, a

I'n fhé assay, wel a mcrotiter pla such as
tiss@6 spedilnemniis rrcmDY@r frpmaﬂE: patieat, 38w welhlbeldfd fanﬁ)ﬂiodyers applied to it,
I Ef are.adsorbed.for sever urs wth a first
ool by RIS e Rt b h o tplie Bt pERsRaUpialso allows
for Hé’f@ﬁﬁ’ihid gdﬁ‘ﬂ‘iﬁt@i@ﬂ%f Sl %@ﬁ{egge& HARIHGE tt%nﬁésgé) g}YanfuBEd It will
any of the antigen that my present in a
be Qmamne foil ﬁmsw&skﬂlsd an ehe iansthdt anedide rmé@dof/vhistbl@glcal methods are
ent sgch as mlk protein or albumn to

cﬁif ock rhq
rea y@\)’éﬂ? hEHIp & f9tEcti®8sor pti on of the anal yte.
-6 t
ORI o, Y L0, STREI Dy g
diffgehtinli gene eapteadion gRE-BERNGAIcH cangnise®@fio th@part mBBIA levels in
Such a anpl e may be, for exanple, a serumsanple from
differeq % PoRHIpEwE 8 normAkandnignIos viesuss.oFitle pr iihaw dryg treatment,

to %g%dec?&%en %{ﬁeé&g\r%g% E’ng 8&) P“’gg:%r%} (s:ccg?rrfng?t nggt?v&gx tGlgsely related

mRM#als) emdatbanhl@zwmgmbﬁu@ second fully human nonocl onal
anti-PTH antjbody that is |abeled by conjugation wth
bi &Eherﬁrstﬁﬁep 1Séb%lsé@tlamof BN dromi bdatgetsempds  Ble starting material

s RELAD8 T RO L BRI R SRR e
respbétivesy. am&hmRN}Q SdiiEs&xtfabiRR) foR BehrRpls Wi dd l?fo‘%en or archlved paraffin-

chronmogeni ¢ substrate. The concentration of
embgd\cﬂng@;d fixed tsez tommalivafivpidy saimplesl ef disnised ctlsk)ge for comparison with

norTRRGL bl PRAREY SR RSP ! B in e
and %ﬂ@@isﬁlo@ecﬁﬁlﬂsﬁéﬁ&&d S808b3KsVEr ﬁ%{%emaf @bl&%}f iNGh&GE (@I&Bfﬁg et al.,

t he PTHantlglnlnatest sanpl e. ation
Cur rﬁe@ﬁ Ceeroeals opMolasular [ﬁiollogy;tJoth[éiI@r dadsSordwil 297) EMMSGRodssfor RNA.

devel ed t quant PTH | ev human bl ood serum
exirdifign, iR s ipctonsd 8 cuerie: 18 R and Locke,
sandwi ch ELI SA, recognize different epitopes on the
PTH nol ecul e. The ELISA is pgrforned as follows: 50 m
of capture anti- PTH antibody in coating buffer (0.1 M
NaHCO , pH 9.6) at a concentration of 2 ng/nL is
coated on ELI SA plates (Fisher). After incubation at
4C overnight, the plates are treated with 200 m of
bI OCkI ng buffer (0. 5% BSA 0 1% Tvveen 20 0. 01%

o o o [ o, P — - . o o
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in (Sigm devel oping solution) for color generation.

The reaction is stopped with 50 mM/well of H2SO4 (2M
warwsandaliyzed using an ELISA plate reader at 4BRI/NA2003/025161

Concentration of PTH antigen in serum sanpl es i s

L S SOTER BB o BT SR 1SS o 1

1c§x§ar W{sglaﬁohj%gn B oA imeﬁrﬂx%; phecki8a KO b-lrlff&aﬁet and protease

Secon ary Hyper par at yr0| di sm determine the in vivo
fronef ¢@nimsregdl amnufaé’fﬁwransmdhody Q[@an,rr@ntordmgh tovethe manufacturer’s

no B Bt E SR A MBSHBRLAL DYl e B HTREhe Ginsen
%{3_{} %hﬁé’olhﬁin@ %ﬂdﬂkNAﬂ?&ﬂ%h&%%ﬂﬂ&aéah%@t@om&& uﬂﬁg RNA Stat-60

lalysis for at least four nonths prior to enroll nent.
(TelFhestpat | ents each have a history of elevated serum PTH

val ue ter than 400 s/ en n ceiv
VAT s R A0 R R R R HheDBhsy R visifential gene
expfgss1t)11 Igsfshbya@{’[ef’tﬁcfs' the @@thraﬂgcr@ﬁbh -of HhEl I@QF\' Qﬁﬂﬂa’ce into
acebo containing simlar excepiéents as used

cDNAr rmmm@ aptits PAponantidl boolificatiopeni @ dIGR trsmtasnduffhﬁ gwo most

the treatnent, the atlents n%{ﬂtoredto det e t "
con}rgq,tgy d1s rglg]:sgﬁ;a@éqr tzﬁﬁ? a?fh%@{?h‘&?’ g agg:flé 8&%{{5 E?Vﬁ:rseb Ba{gcnp ase
tWV-RT). Th
(Y RTL 85 PLAORT RESR R Vind kbt %ﬁ"ﬂhﬁé‘@‘gﬁgﬁ - The
revarsé rahschiptien wiepds gipicilipprited iy spetiicafrimére, rhilerh dgkamers, or

B T T T
exaqﬁ)tleeréytﬁ@fé | NN Ea J?%Qvév&@ms%Hde %@ﬁl%da Q?énbﬁﬂ%ﬁ RASPCR kit
oW Signi | cant decreases in the serumlevels
(PefiSh Bh@at, A, E8A),Holewalghktht naufibus@iainssections.e Jhederived cDNA
patients may denonstrate transient reductions in serum

candhmbwefi@ﬁ péww@teﬂﬁ thersupsedueRidE-Toreafieth  dose
escg i Lll Nehe YER s'ie%pn@dn 291 Fhriet g'oq 1 O%Qd'bgéabl\f%) d€pendent DNA
m nera ensity I NCrease conpar e aseline I n

poliifEraces eldtyp&fallyé Rirloyk rthe @ag MANA, piaheesd, sviticleated 43 muclease
pl acebo mal ntain i ncreased IeveI of circu

actisity byblaskseent’ sriuweleassiciyithork Bupy FrgMan %@ﬁﬂ?lﬁaﬂmﬁféﬂ% the
5’ ﬁucie?agé) 5&9«1&9* dftltaﬁrtb ﬁg)n g)nfegﬁsFl g’ﬁ E{%E g tg%hﬁ&aﬁ&’n Bl%be bound to

I'clrent

its g binpHcdl)dut Mveaizyee willhapuivilentsk ancldesckiibiedcdiebecised. Two
is not to be limted in scope by the construct

ohgﬂ:@p@lswctmpn@crﬁ aEe 4e tfd%@@éﬁ“@ @aa@nbmtmﬂl of 8 POl waeiic. A third
USt r,at i O
i Ry@nHi R o i ten)? BB oo bR R B BRLERE e e the
twEPORVEHIARE. AR pﬁ«fo&éﬂisrhdnt@a&fam& b9fratquA PoIsmbiaed enz-gfi’& and is
deposit of material herein does not constitute an
labeleerivgti aorepptient fludyesconti dye end depenehsr iflvaraseangidsie. Any laser-induced

em%%%gl h ei %tplo:? (%f%ﬁgt@?hﬁlflcgﬁg ﬁl}? ﬂh‘?r??& t | CE n %3&% dyes are
locktBE& R tog@fhrer h§tHeS/ aﬁ@orpﬁle%ﬂ&)%t Y85 el antPI iAot Hﬁctmn the Taq

scope of the clains to thé specific illustrations thaf
DNiAt pwlglpmﬁase azyme-@Gvas therpedteriendesphid-dehehdont | ma,nner The resultant

n at ent atent applijc on er t ext
PrOlB%g‘i@g ‘%dio %aﬁ@cﬁ%% SO, B ‘? J %r%%é@e 6&? T'Hé’nréF fye is free
frofOthk eﬁ&‘ﬁle%teﬁﬁe&aéf { Qes)éc deﬂﬁ&ro ﬁérée?ﬁﬂe nﬁﬂ@cuﬂ?[ﬂe Péfaorter dye is

I ncor por at ereln erenc elr entiret
liberited fareagbhnay mdsarit pjtﬂthﬁ?.uﬂd,@brﬁ)«blmhes ofl dieanﬂquemmbdi ir¢porter dye
referred, enbodi nents, of the inventjon and descri bes
prof %@S%ﬂ@%ﬂ@@%}nﬁr@@twn dedentors. It will
be appreci ated, however, that no natter how detail ed
the foregoing may appear in_gext, the invention may be
practiced in many ways and the invention should be
construed in accordance wth the appended cl ai ns and
any equival ents thereof. -67-WHATIS CLAIMED: 1. A
human rmonocl onal anti body that binds to parathyroid
hornone (PTFD and conprlses a heavy chaln an1no acid

o - o o - s R - o NN~ 1 P~
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20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64, 68,

72, and 76. 4. The antibody of Claim3, further
w@ompiding a heavy chain am no aci d sequence BET/861008/025161

fromthe group consisting of SEQ ID NCs: 2, 6, 10, 14,

18 , .34, 38 42 46 50
Leroffgn So-pe e beqihntBnts oBineSbey SRa s B, st
as, %r éeéa%% MBHhERIZRY 7700BNINS@ftlehie BREUENE SyS@MINV S@8rkin-Elmer-
e sequence of SEQ ID NO 2 and the |ight chain am no
Appiwa dBmmpms,equsms Situefide BBASEQN DuiRlgeucles, (Rpghe  Molecular
nal nt i body r t
mioq e PR, SRR oL s NG U o e
proceli&del lprlh@@a@m_tids@qﬁalﬁmtw@ PR d@At e Quch Gis Ghe AMITFRIEM 7700TM
the sequence of SEQID . 7. The human_nonocl onal
Seqaance bB@fﬁG@@n CBsitem D) \m&hm wysien ﬁ@laws chhih deimepycler, laser,

t h
chaBRgOIER ASORRICEER, (oot PR SRR L Tt Rol g s Bt in o
96- vgﬁQfdn@am d ZherBocytl®. MR aﬁi?)ﬁﬂﬁﬁtwﬁ@las&nﬁldb@dmlﬁescent signal is

G aim2, wherein the heavy chain am no sequence

conc,mqam lsehtlmh droughuEhereontits siips for NDJ6 Wllén%pdt @Péeqt¢cbﬂtthe CCD.

idc rises t he seaguen
The' Sy em-m u qﬁr‘?ﬁﬁwﬁﬁﬁgﬁg’ﬁlg}g BRiBREY oqn%%ngelmm 1%/\@ erein
thes: l}%‘féﬁsg Rajap &M aR ﬁ@t@&ﬂ@%@r&s@éﬂﬁ hd ERSof bR geateicecle. As
of SEQID NO 18 and the |ight chain am no acid
discmssedrdbees, flimesegeemdscoireSEQIE! Haring evarny. cyplﬁeamjmesent the
nono

amRh D PR RURE I ot Bivpl kS ARl ardBofr Thlepipphen the
fluodcéd sBRd1 MRt ﬂe%}aed: B‘saétﬁlsﬁﬁélﬁﬂs@ﬁﬁ@‘arﬁ ThE ltl&@ﬁuﬂ@ eycle (Ct). The

sequence of SEQ 24. -68-11. The human nonocl onal
ACtevdlidzady uedd 43 @amlmlvammrmemﬂtbavglamrﬁammnmm% @tartmg copies

sequence conprises the sequenge of S D NO.6
of & pratiPY I YHErECh BHAICRH Rt % e éﬂaﬁﬁ’in?lé’s E&%ﬁb it B Gpression of
RN%EIQa C%I}Qﬁg d1s%gsed-{|§ {;‘R&%‘ okl It | body of
erern the eavy chain am no sequence
conps indEimitd@ras ghd teefiett SEQnble-NSaRDlavmiating, RT-Q’I&R is usually

chain am no acid c rises the sequence_ of , SEQ
perfqongdusing an m@rnﬁhﬁar;? nbq SRl BaeRprd s @Pé?Sﬁ?dzat a constant

1evé’i’%%1o% lefé} %E%}{e}/ D&Rﬁsq% cgé-ﬁ }Efgﬂléeeglﬁ&nﬁﬂglﬁ’l trS8RedtNRNASs most

Seq ue ce o n am no

frecﬁl@hﬁﬂy GARG indaSaliRepastetisend (gen@éxpS&@oharé\IQMAs fat. thd heusekeeping
man nonocl onal anti body of Claim2, wherein_the

genphgglyger élﬁahweaiwh@pb@q@émog%hﬁﬂ(@@ﬁ{h@dsféﬁ%h ce of

8 and the |light chain a id co S
CheDEBRIERL eeBr - Sty grien e BB o B e the
micRGMrta) Od¥hBiu ahnhd meheue hﬁclb&ﬁleh&gE \i¥ndeh adfMinddFdQare plated, or

sequence conprises the sequence of Q 1D NO 42 and
arrayhd, dni aymicro¢iap sulsstiateo Eeiadragahquesss ateehete hylwidizedofith specific

44 16, The human nonocl onal anti body of
DN%I Igio{’ﬁsztjr\o'o eleprtissHes ¢faletsShai n ani no sequence
ConRré $B&ifid %m%%ﬂhﬁ?éﬁ@ &f Yhe RERohNRcARiqRE dP@ﬁearﬁﬁlﬁmd inserts of
chain amno acid conprises the sequence of SEQ I
cDINQ di8nesldre dppdicdutvan sobstatd anal dane ianagly Bfef@hbiythlpast 10,000

erein the heavy anj no se uence conpri ses the
&é@ﬁwea?esgmn@e&@ Hhs SHhRiretth o1 BiFEO AP el rigimobilized on

t u e, of
the ﬁl‘é#.?%& g Lo ey For PRtz s sringent
condarony. Eh&ire.%ca[ﬂyrl@bélahci[QNAeprcb&mnaﬁbsgetri@fataﬂhuﬂlghen@frporatlon of

SEQ ID NO 4 and the light chain _amno acid conprises .
fuqrpiseniericiantidenby srgrserrauesagion rd RNAexfrastath fiophteuenaf interest.

anti body of Caim2, wherein the heavy chain am no

sequence conprises the sequeqze of SEQ ID NO and the

l'ight chain am no acid conprises the sequence of SEQ

I D NGO 60. 20. The human nonocl onal antibody of O aim

2, wherein the heavy chain am no sequence conpri ses

t he sequence of SEQ ID NGO 62 and the |ight chain am no

acid
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conprises the sequence of SEQ ID NO 64. -69-21. The

human nonocl onal anti body of Claim2, wherein the
wheasplahni n am no sequence conprises the sequre/ESWN3/025161

SEQ IDNO 6 and the light chain am no acid conprises

ol AT S B P Sy BRI 2B

arra@reqtﬁﬁ’fliﬁ%tﬁ t ivaSBinkh® SEAMRNESH- %fecffﬁgﬁr Bl e&oﬁ‘& the chip is
the |ight chain ami no acid conprises the sequ

scagrEg by cord. lagg, nrmresdwanum:rtmﬂ(mn af habtidibatitys of each arrayed
wherein the heav a ence

el s, MPrlsSedaal of “Bitsseatig REMA Hote | Pgt dual color

fludrbRbiceaRbReataei ldbsledRe fe

ey s S AL

hybyiizedipairpise th ébvyrr@halTrheanhanwe abqldemeofcﬂmﬁransamtt fiem the two
guence. of t chain amn

soul 8 (O HoPHinEa, rehchrivaeieor Tmety BrREaed sgmulReously. The

muﬂarthmdaagcatefk\/fr Bl chybeiRnen GRS ABbARARY Bxfi@"ragﬁa %@&m&ﬁ’on of the

human PTH wi t h a di ssoci ati on constant of
eXPEIFBIgn pa@erg Ton larps numersaoft gen®sT Hwhtrdballs tofre Geani shoZrﬁx to have the

seng‘@%&f reﬂalri Eﬂ geée?c OCI ﬁ?r;p%%%’%%@%?ps%ﬁ%s% : em eqpies per cell,
dV\dtbef #oduSiBlydderedti at RY:
it e T R S (AT, o
1€V<ﬂ$1 é$chcnmpt ils.eBrom. Wetlvylcahialon @Sd,MB(2W)LA064R)eMbe mdthodology of
2 and ises a |light chain n1no aci d
hybélggﬂﬁ?fbgfo ﬁ%wmé@y t%%n%.lﬁsy b"o‘éﬁl knavgbin ths ag:
on an insol ubI e matri x, wherein the antibody is the
antlbody of ClaIWIZ 30. An inproved nethod for
PTH deaypistsquntl Menthgonists of parathyroid hornone (PTH) in a
pat t..sa wher ei.n sai d ipproved nethod conprises
SRS PRl S phIBL e deothod COMBrLSes oy
proféﬁi @6t fuBBtid astéqfﬁe{ PYHla rgg{ug? gﬂlfn@ués@] Br stffﬁ(ﬂ%ftag%]ngbs Variants of

pati ent sanple. accor
a PiiHgrakn ctahé)ep@nemmi tganmpiageneﬁisbé. 29 d1scﬁa?e pdnt mutation or truncation
conpr. Si n%l t he anti body or fragment

It1on, . .
of tﬁ%gﬁﬁdﬁo@fﬂ Cﬁéla&P@lSt aln@e & Ipharotie sut resan sybsierady dhe eame ora
he repar
s GRGE1BE o e DL AT RRIY TG G5O bR S, an

antdgymeir phthet WH(prdte&ﬂbam irghiibie Bh&BE . mNB &IFEhS a8@Vities of the naturally
I on %Ff ant i body S eC| fically binds to parathyroid
OCCW‘FB‘P tra ¢ 'hﬂ)PT proicia | Y:Tﬁf?ée?é?é@@fwmp&tlm@ﬁ bingkireg i andownstream

o PR 1Bt IR A e S e, o
specmﬁc biolapidabtffengs EabHbd ¢licktb® bR RtaBenP¥itR *ﬁ%ﬁaz%fbf’hrg’iﬁed qu@uon In

of claim 33, wherein said nedi cament reduces
one |e flinggnt, clrgaspntt ofng swiTesti wiith hevasinntridvingy a sobset 0501% blologlcal

s T Wl ST s PR SAAE Mht e s

relata\tﬁ:tuttreﬁﬁﬂém 38h tHOBatUsHy Qb cifitidd FBrdchf ¢ d
medi canent reduces theyl e(\:/e 1ﬁ%f r0| rclgpg?lﬁr{ﬂ %ﬁ—l in the

aniVifapnts of ﬂéﬁbB@H Pgtein thab durictiss akeither. PTY. ag&'imetsL(ﬁﬁm@ﬁcs) or as
medi canent reduce he | evel of

PTH L“?t%%qnﬁs "XW Bhieiy teﬂdbyaﬁ‘frmm& o BBBGt i OrEicai96 Juges, <.2.

trunéuvioh Snutéfds, Jﬂ]thellgﬁ{ %otﬁﬂnafog}pﬁemv%@ﬁﬁt Br Sih Q@Hﬁ activity. In one

nmedi cament reduces the |ev of crrcul ating

embadiment, fovatggeted Tidrarp abdUEH Sdarhatsr Ss geheraldie UySQoﬂlfbmatorlal
roidismis I mar

ar at h
m“t?%}?%eesésp%f%{eh?}f i‘?“du@ﬂa eﬁﬁg’(ﬁéﬁ by &ivasiemte @neehérary. A
sai d hyperparathyroidismis secondary
hyper par at hyroi di sm 43. A_gethod of effectively
treating a mammal suffering from hyperparathyroidi sm
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conprising: identifying an animal in need of treatnent
for hyperparathyroidism admnistering to said ani nal
wa@2daoketapeuti cal |y effective dose of a nonocl oPel/US2003/025161
anti body that specifically binds parathyroid hornone
(PTH)... 44. The. mef hod of clajm 43, erein said . ..
varicgater Jiugry io§ AT YATapUStaRdR PEPRUCES gy Onsxamile. SV REeady lisating
(G eS1floRudBbifhics ReloARGE s siRhbss RbA 88tV GelASSte set of
am% %ﬁgéﬁ%%%léﬁgﬁuantl eogyoféeéguce@t he | evel o%‘ eg@ ¢ seto
potesiial AT téquondeF b expresaibleans mellvidnal ablypeptid89por 4Bernftiecly, as a set

of IEFORPIOPePSSE 51 F THSRBCIIAD GRFTDBAS SRR THgauences
theréz@.v %ﬁ%farrréé %1 ﬁfglgét?t()lf BgHobs v{élﬁcﬁ be eisedko gﬂbdﬁ&? HbrasiB9®f potential

of claim43, wherein sai
PTH ketiapeftimad |dygakfae taligenadaegidef seghencaon §ébkmnal synthesis of a

dege%%%qit]eg Eg%ey gez;gglg&eesep%]o ee !Egr%gr;@pglf Wg%x{.' gﬁtlog%ig M&ngl?hetsgeer, and the
syntﬂn%ﬁ:r oée:ng R iI%Q%e:ag%@%ﬁ%ghﬁ)?ggﬁéteﬁéfe?ﬁgﬁ VEAHOBse QT alddBenerate set of

evel of circulating .
genddHHoka fohibe pRIViEbN, finbnabdxturd 4f tlb o eueq@Bictnenceding the desired

-71-49. The_method of claim43, rein said ..
set (oemapratieh Ay varantc SPAHENESs e é)\é\gtg‘?fg &B’h ovPHifsizing degenerate

oligGIdefi HERHEER i B8 AR B AFRELT B S SLATE Jlakura e
al., Ahnske| RIvITBABhentB3: E33n(1984 ) Ik apelitSciadct $9&f 08E (1984); Ike ef al.,
dose of the nonocl onal antibody reduces the |evel of
NucgidcidiRes iLhg 7Pt t he ani mal for about 72 to about 84
hours. 51. The nethod of claim 43, wherein said
hyper parat hyroidismis primary hyperparathyroidi sm
Addenal ORitdFRIBPAnBbody! Hidipdticsvher ei n sai d
hyperparathyroidismis ,secondar% hy?er rat hyr.oi di sm
- 72As@wswﬁmmlsm®nq@wfﬁb€g8 Hantipedy anpsaf imppgato at least

Foltz..l an .Ki i < >. ..
o 5 i e e B AT SR B B SEHRD v
of tABERNPIH gMifody 18 ®indi ol POH. Fasdotkifhiiypin Witattovespects, it may be
Version 4.0 <210> 1 <211> 360 <212> DNA <213>

desiegirio émponanctiopouish thaysqystajiongd anghedieatt betgguiscegdigates against

PR RS ARR AT RO PRRhE GLPRERThE-Rey R BP0 e iy qproment-
depddinf CSEAGASRY (ADE) 99T Je g 39 08R! EntRPTHC haBbdlies according to
gt gact Ctga taccagatac 180 agcccgtcct tccaaggcca

emlyglimens af thet inaguivgatescripd deatie agy deopadeceapedle 4 effector function,

inc]ééig]%?ggg ggd %g@? Vi %c%ﬁ%@c&ﬂf 8%@3%3%@?{%&%3@@?@@?5@3&% It IS number
of ig&‘ig&g&gﬁﬁib‘éﬁfég R GRE Gt 6F ieasad Rl itcddding, Avithcht tindi®flion, the
<212> PRT <213> Honosapi en <400> 2 Glu Val Gn Leu Val

follGvingSenuri@keyig, an@ine Mai2al yeiriny Je@GPln Buynedg3, human IgM, human
IgG1, and human IgG3. It will be appreciated that antibodies that are generated need not

initially possess such an isotype but, rather, the antibody as generated can possess any
isotype and the antibody can be isotype switched thereafter using conventional techniques
that are well known in the art. Such techniques include the use of direct recombinant
techniques (see, e.g., U.S. Patent No. 4,816,397 and U.S. Patent No. 6,331,415), cell-cell
fusion techniques (see, e.g., U.S. Patent Nos. 5,916,771 and 6,207,418), among others.
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10 15 Ser Leu Lys lie Ser Cys Lys Ay Ser Gy Tyr Ser
Phe Thr Ser Tyr 20 25 30 Trp e Ay Trp Val Arg G n Mt
wee@s@ot1lys Gy Leu Gu Trp Met 35 40 45 Gy PCBUB2003/025161
Ser Pro Ay Asp Ser Asp Thr Arg Tyr Ser Pro Ser Phe 50
55.60.An. Ay Gn Val Thr lie Ser Ala .Ser lie
Sedn i CRllgeltyisigs tognieaq PuclornrorrpRBert Gf ayefared that
possle)!s%s Al Iﬁa§ Eheis Qvit_ﬁ%y@eﬁréﬁei%oté){é anldY fncdye® n%l&@a 8PoikBcell line is
Arg Gn y Asp Tyr Val Trp y Ser Tyr p Ser Trp
prep@red Banpds9GssdOthe 120t Giayn. TRuch exlls an, thencafier] bstisedend a cell line
115 120.<210> 3 <211> BSéﬁlb DNA <213>
eXPiaSTHRE Ah 1 HHL ABER0dY CBAPa P t gacccagac tccactct ct
Cl L GAY of eﬁ&ﬁgkggﬁ’%ﬁl S OTECH D08 BF FhLMbBhtRdN described herein
agt ctagtca gagcctcctg gat agtgatg gaaagaccta tttgtattgg
are han ante-PHEhlpss2agtibadige cH sydracartady poesessgddetired binding to the

PTH g deoph oyt ine boi e % Bhe iR A geM. human Tec1,
or I%%ga?l%@% ngtg% GHERAGA Jodidsaa Ald sah! $ArabRGRgibH ¢RARA Rfines the

gt gg acgttcggcc aagggaccaa ggtggaaatc aaa
antiB3®y’ s i@ Hicdty<dd tomé of itx TRty PRT <213> Honosapi en <400>

bbb il el ok o 3 A el

.elttri?@d?cﬂsgclé1 dRRhsdeBUatlRl, ARY SBY gg&ragr 3L AeRidel Ywhl Scelfiin alternate
yr Leu Tyr Trp Tyr Lel G n Lys Pro y Gn Pro 35 40

“fuddfioRald a@kibulee thrbvegh ikotgpeTywitaBing. Val Ser Asn Arg Phe Ser
Gy Val Pro 50 55 60 Asp Arg Phe Ser Ay Ser Ay Ser
Ay Thr Asp Phe Thr Leu Arg lie 65 70 75 80 Ser Arg
; ARE Makaflicd 1 € Tyr Phe Cys Met Pro
m%%ﬂa Seterdion of i&s ea r(E)SThr Phe Gy Gn Gy Thr
Ly sInieboi@anceewitly smbo@mtas of 1k in@didtenslesibtd he®in arliipased on the

actif[J)g@A Q’S é];}g E@MD&E ?[gaié%ec ;é%ggﬂgﬁ&a%%ﬁfe?%gﬁ%?%h%%%ﬂ trgspect to PTH,
the Ec%g%g;cgg@gerig%&b&ﬂﬁt tofattet eddld AR0RA¢ LededsGRFRdiBAed. Such

modalities include, without limitation, advanced antibody therapeutics, such as bispecific

antibodies, immunotoxins, and radiolabeled therapeutics, generation of peptide
therapeutics, gene therapies, particularly intrabodies, antisense therapeutics, and small
molecules.

In connection with the generation of advanced antibody therapeutics, where
complement fixation is a desirable attribute, it may be possible to sidestep the dependence
on complement for cell killing through the use of bispecifics, immunotoxins, or radiolabels,
for example.

For example, in connection with bispecific antibodies, bispecific antibodies can be
generated that comprise (i) two antibodies one with a specificity to PTH and another to a
second molecule that are conjugated together, (ii) a single antibody that has one chain
specific to PTH and a second chain specific to a second molecule, or (iii) a single chain
antibody that has specificity to PTH and the other molecule. Such bispecific antibodies can
be generated using tecl;niques that are well known for example, in connection with (i) and

(ii) see e.g., Fanger et al. Immunol Methods 4:72-81 (1994) and Wright and Harris, supra.
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ccagggaagg ggctggagtg ggttggccgt attaaaagca aaactgatgg

t gggacaaca 180 gactacgctg cacccgtgaa aggcagattc
wa@awahoiicha gagat gattc aaaaaat acg 240 ct gt at ct BCT/US2003/025161

aaat gaacag cctgaaaacc gaggacacag ccgtgtatta ctgtaccacg

300
and d PR Stk it 54 (£ 6 HeBIIACT FIUE AL LR ot 7:51-52
(19? OB AR Rased A s& ol %&é@‘ﬂim@ Eanledimdad 163tk %Vﬁﬁélrﬁhé’txvatlon

y Leu Val Lys ' Pro 10 15 Ser Leu Arg Le
recefe@ns, Cﬁysluohha W@@Ml@lw,ml 6T¢er1Dﬁ43 (s8e . gAdpeanttanl. 218 2 (1997))

or Céo T(%)epe ¥R 1u§f E}@’@&‘@%‘@%@@G {yls_y'sl' hrGI XSIF_)eu

G' Xn Gc&nn-gt@ﬁoﬁr h\ﬁ/ltﬁs M&iﬁo’c@uﬁs aﬁtﬂthhéE’ &R BEomalfiddy Sto act as
Asn H e Ser Arg Asp Asp Ser Lys Asn Thr

imnﬁiﬁoﬁﬁn&(hﬁlemgﬁwthS Glanh atbrellAgrowsan thesart. L&@ eThr Vietta Immunol
Val 0.95T Thr, “Al a

To %rl“lﬁ{g@ QSQ%?’)SerS‘*Fr S‘Gﬁ{r%GIP ﬁte O%Iﬁfl {?4106 n ((pgngefign with the

prep\égzitlé)-ﬁh%Y%1oé@£le§ee{nﬁ%3§ies<2§t&ﬁ 1?10&1%1%&%&1%3&%3 125 B be readily

osapl en <400> 7 gatattgtga tgactcagtc
prefacehotiliting tewhgigoeygtnharccedt jyaga igthegyt cSec e @0 Junghans et al. in

Cat R 45 AT RS oL AL SR BB SR, i,

Lip}%l%]egﬁ FaLEL (74 t)?%éet &Gisd &% § COYPRCNL804 b8 99094 695,210, 5,101,827,

acaggtt cag ggcagt ggat caggca cagattttac actgaaaatc
5,1(2493)09@&133@@@0)@95 84847 gagda,obgodggggtt tattactgca
t gcaagctct gcaaactccg 300 tggacgttcg gccaagggac
caaggt ggaa atcaaac 337 <210> 8 <211> 112 <212> PRT

< -api 81 lie Val Met Thr G n Ser
Therpeane RATRSRRAL a?ﬂ%gm alr ‘o Gy 10 15 G u Pro Al a
SerBﬂoicglc&Hy acyise AutiyPBHranSbodiél m fSeordhece Wit thei imv@eion2escribed

25 30 Asn y Tyr ys Tyr Leu Phe Leu dn
hergip gy pe i o ST phaaprigice) RepuEbpLa foigiuigiion @ peduce the

levegh 3 S%er fglﬁ tééer?b fgecgg% y geﬁﬁm{émat@ggg%ﬁ eéx?%ﬁ@rll_séﬁﬂer@r Br example,

serirh € PQFH 7@ 7BbPmPKy AlegatdBl CBSuctAl aoiditiords pinMade, GI&1 instance,
Val r Tyr Cys Met Gn Al a
hyperparat yroi sm such as primary, secondary, and tertiary hyperparathyroidism,

hypercalcemia, and hyperphosphatemia. The anti-PTH antibody preferably possesses
adequate affinity to potently suppress PTH to within the target therapeutic range, and
preferably has an adequate duration of action to allow for infrequent dosing. In the
treatment of secondary hyperparathyroidism in hemodialysis patients, PTH should
preferably be suppressed by the administration of the antibody with a minimum duration of
at least two days to provide continuous efficacy between dialysis sessions, which occur
three times weekly. Such duration of action allows for intravenous dosing at the time of
hemodialysis, which will result in increased compliance and convenience to patients and
health care providers. In other hyperparathyroid patient populations, a prolonged duration
of action of greater than two days, preferably three to five days, more preferably seven to
ten days, will allow for less frequent and more convenient dosing schedules by alternate

parenteral routes such as subcutaneous or intramuscular injection.
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85 90 95 Leu G n Thr Pro Trp Thr Phe Ay G n Ay Thr

Lys Val Gu e Lys 100 105 110 <210> 9 <211> 352 <212>
wobhsakl3> Honpsapi en <400> 9 gaggt gcagc t ggt geemuUs2003/025161

t gggggaggc ttggt aaagc ct ggggagtc ccttagactc 60

t Cohget grce?egex‘i tfaotrqg gtgtg t&ggargfon (f %glg C’(l ag;? gCte%gc%ds to all

ccgccaggce 0 cca gga goagry

conditioad asl) tgpeapaetyadidign, 98QRCAAGRIndA) @ﬁﬁi}ﬁﬁﬂﬁh&dwm secondary
cacccgt gaa aggcagattc accatctcaa gagatgattc aaaaaacacg

hypeyraghygeisiset eed ety bﬂ@a@r@bﬂg&m ayepiertcaglonged duration of

cqgt at ct t cac a {tga ct
actl%ggcgggé%ag acfgrc afg? dgquq?dg rgférato%ﬁge %fgex%&d%%i to seven
days, ﬂoﬁ%&éra%orﬁ&ﬁ&%xmm E@ f&mhg h@u@lélddé%'of@xé"anubody A
Leu Val du Ser eu Val Lys Pro Gy Gul

prefegredantibedy af éleL@Mew 1@;9 wafAu sbé; a Galf-1dh @Xtrmdlrlfgwé 5 days

5o AL AP a5 0 S (Y o cicueing
TH g%a ik anﬁb%,/psﬁra; B thAR 60PS 85T, for A0, Ahdke FReferabl
g 5)5@60 FgfoﬁhVal y %@%ea tr l'ie Se?/-&,grrg ASp As e%@e ey
by g@&teuhgnlé%, W% %@5 Q Inm mcfen@hermwdlmém an anfipady Alsmonstrating a

er Leu Thr Thr ., Al 95 Tyr
supRipgsinh b kteritn dpth 4 Brephb e ol oWl n o y
Thr Blotsbiddl ak@%e hAG-PYM adkibodédlof B8 insRbt Ikentiehl Bray bk employed
<211> 337 <212> DNA <213> Honosapi en <400> 11

alogpatit gogdinagan twidly other deaenestic @gentsc diyt campls cuggaigapproved
thefipy JE bR Teahira SRy b 37 FC a8l Filih ore) consists of

(1) 2YREAIDR BV FGhL 60 Fi8EiA T CAdd Ao ga] ivhﬁﬁgicf €o bio@ﬂi&@ dBseEption of
180 tccggggtcc ctgacaggtt cagtggcagt ggatcaggc

calgagaintthe gastrattiepiaaldrast, ’A‘Z,Dcaégumg:agloggtea@g@ rr@a]g ga bind to phosphate

e

, .
il i BRSSOyl o s

dir€gitly on the parathyroid glands causing them to produce PTH. Phosphate levels increase
due to inadequate phosphate excretion due to the kidney failure. The above-mentioned
current treatments act to prevent bone resorption and could be used in combination with
antibodies of the invention described herein in a therapeutic regime.

When used for in vivo administration, the antibody formulation should be sterile.
This is readily accomplished, for example, by filiration through sterﬂe filtration
membranes, prior to or following lyophilization and reconstitution. The antibody ordinarily
will be stored in lyophilized form or in solution. Therapeutic antibody compositions
generally are placed into a container having a sterile access port, for example, an
intravenous solution bag or vial having an adapter that allows retrieval of the formulation,
such as a stopper pierceable by a hypodermic injection needle.

The route of antibody administration is in accord with known methods, e.g.,
injection or infusion by intravenous, intraperitoneal, intracerebral, intramuscular,

intraocular, intraarterial, intrathecal, inhalation or intralesional routes, or by sustained
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10 15 Gu Pro Ala Ser lie Ser Cys Arg Ser Ser A n Ser

Leu Leu Tyr Ser 20 25 30 Asn Gy Tyr Lys Tyr Leu Asp
wae@shyeiilteuy A n Lys Pro Ay G n Ser 35 40 45 RCDUSA003/025161

Leu Leu lie Tyr Leu Gy Ser Tyr Arg Ala Ser Gly Val

Pro 50 55 60

relc B PR SO TG Sai oy T rlgteel Y iairY egfmuousty by

1nﬂ1§10@09b béﬁi@mg’@éudﬁly Val Tyr Tyr Cys Met Gn Ala 85 90
95 Leu GI n Thr Pro Trp Thr Phe GKHG n Gy Thr Lys Val

€ uAmieéfew@ Aot 5 aptiopdy2ibobe ¢Bp idﬁ%ﬁ@uasz&nlmwmepend for

exa{ngéeg 88 estﬁgragetnuéé%%o&ggf'%g gggxg%l%(:ogga[ : 6{ 13 br%%org and the condition of

the p&idn€lt A@@ﬂdﬁg%/c 1t9@RbE ne@Rid} (I MBLPRE IOGR: 1BUBELBAAH modify
ccgccag ccagggaagg ggttg agtg ggttggccgt
the mqtgaéa%@au@@a@n garyyired fyablamcthe psbg@ theeaponige effect. Typically,

the S5 R PAC AR AR BaR iR 28030580l 3OS U0 desiea

effe‘éﬂt THE didoRess loF e Qﬁ&gp}gﬁcbagl%aﬁﬁ)hﬁ&eﬂ g{@ﬂﬁbﬂfdrﬁl assays or by the
gcca gga accctggtca ccgtctcctc t g 352 <210> 14
¢

assa@ﬂmscrl herep> PRT <213> Honpsapi en <400> 14 G u Val

Val P €]
G TPk dp Aefrige g it farinbipn il Bt & by with o
phaﬁﬁéceﬁﬁ@al ogtﬁblél @r@& 2Fhi3 Ghdiapedvit comgpositidh ¥al béVadministered
Gn Ala Lys Gy Leu Gu Trp Val 35 40 45 Gy

mtr@yq;pous;lg ergu@@h t_l;ﬁanmr om;},tpiggfyefgaplyrlas errlhlqumls pr 'pp]wder aerosol

OvegpiERE TRt el wi s el eguelingt Sygflancousty as

desﬁ%d‘ Wﬁ@ﬁdﬁl@%ﬁrﬁlﬁ&#ﬁ#&ﬁmﬁw tgi %ef@éu%@kgﬂp%m?@# rs%é’d(l}cll%'é sterile,

pyr@am—f@eyanﬂhn alpareni@@lyl f%etaile walhtidinhawieg d8ereg@drfongh, isotonicity,
<210> 15 <211> 337 <212> DNA <21 ien <400> 15

a“dgsé*i]bé\]t‘?’g t%‘ﬁset Cé’&é’tt‘@ﬁ@?r@]kf?% &q thoges Epg’&tg? g cccct ggaga
9CCHHLRY, U658 ftnGlIfEde R t&%ﬁfﬁgﬁ&%fgﬁg fifkfGdBdescribed herein are
catagtaatg gatacaacta tttggattgg 120

prepared for storage or administration by mixing the cormpound having the desired degree

Q

jar

of purity with physiologically acceptable carriers, excipients, or stabilizers. Such materials
are non-toxic to the recipients at the dosages and concentrations employed, and include
buffers such as TRIS HCI, phosphate, citrate, acetate and other organic acid salts;
antioxidants such as ascorbic acid; low molecular weight (less than about ten residues)
peptides such as polyarginine, proteins, such as serum albumin, gelatin, or
immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidinone; amino acids such
as glycine, glutamic acid, aspartic acid, or arginine; monosaccharides, disaccharides, and
other carbohydrates including cellulose or its derivatives, glucose, mannose, or dextrins;
chelating agents such as EDTA; sugar alcohols such as mannitol or sorbitol; counterions
such as sodium and/or nonionic surfactants such as TWEEN, PLURONICS or
polyethyleneglycol.

Sterile compositions for injection can be formulated according to conventional
pharmaceutical practice as described in Remington’s Pharmaceutical Sciences (18th ed.,

Mack Publishing Company, Easton, PA 1990). For example, dissolution or suspension of
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ttcctgcaga agccagggca gtctccacag ctcctgatct atttgggttc

ttatcgggcc 180 tccggggtcc ctgacaggtt cagtggcagt
wQoasoagygra cagattttac actgaaaatc 240 agcagagtBQgr/us2003/025161

aggctgagga tgttgggatt tattattgca tgcaagctcg acaaactccg

300 tggacgttcg gccaagggac caaggt ggaa atcaaac ,337 <210>
the pgtiverqampopd 1@212@1139@212 a3 walgs s Iepirally comysing gegeighle oil like

' ; R r :
b8 L Ty S8 SRR SOT AR, LN T i
mayabe dsgired. e Buftsus, HirsseBeativas) atbioRMlais nndl the Tiyke Aam beyihicorporated

Leu Asp Trp Phe Leu @ n Lys Pro Ay Gn Ser 35 40 45
accidgnedtp goeepipd Rbgrnacsutigal prastics y Ser Tyr Arg Al a Ser

Ay P :As .
S S5 B8 Py SRt mavie
of 3déill hgtitopAblsic Eolynfsp cofathinigythé ipelypyptidey whithsmteiceshe in the form
Ala 85 90 95 Arg G n Thr Pro Trp Thr Phe %y aGn dy .
of shgped gréiclos fileys primigrqepastleso Exeyspley gk sustpinedyrelonse magkpss include

<212> > '
S O 5 S A By e
J. BBmbd MegirgRag, IS:167-00A{ 195080l Laggt Ggol deghc 82:98-105 (1982), or
tgcact t _ccgccaggct ccaggcaa ct act
polygirg il drtiaeiie GUSS. kel an  TAALDER 2849 B copolymers of L-
t t . . .
auERONEIE 3l S0RHP SEH EhRAREE GidLER IFOR, TBhAhBAT 547 s6
(1988 p9abBtgiradibleacihglepe-viidgagaanalladfe tnabaggt-ay degradable lactic

ttgactactg gggccaggga accctggtca ccgtctcctc ag 352
acid2lyoolid @cid2ddpslynmers <spelsaspRe IIRRO edpi(Emectaido snig@spheres

G n Va .n Leu,Vval. Qu Ser, 3 Gy Vval V d;n
corp;?cg,e(éot la%tb acf§§13f@i1i @Cée‘}‘)pﬁlé’{fl%léa {eélal‘(éléir, aﬁg/tg{%x aéld Aioéy-D-(_)g_
hy@@iyb@ly)ﬁc%@ﬁi (“Eprlglgty@gger Ser Tyr 20 25 30 Gy Met His

Trp Vdl Arg G n Ala Pro Gy Lys Gy Leu Asp Trp Val 35

40 Bhilal mlvedrs lsich SeethTigne-minpl @ojatSend tastic lagisl-EiieoliTyacid enable

Al a Asp, Se al 50 0 Lys .G,y .Arg, Phe Thr |ie Ser .
rldgpyhEIeRtles Koo ) d SRt e Y el oy BT shorer time
perfddd. Wen’%%@ago?ﬁfatédiﬂo@[tﬁ & &inGh theARly TOFa g tivdd, tﬁEermay denature

Tyr Cys 85 90 95 Ala Arg Asp His Trp Qu Leu Leu p
or dgpreghtepasGh yesGltrof@xpodhe td evisture at 37°C, resulting in a loss of biological

activity and possible changes in immunogenicity. Rational strategies can be devised for
protein stabilization depending on the mechanism involved. For example, if the
aggregation mechanism is discovered to be intermolecular S-S bond formation through
disulfide interchange, stabilization may be achieved by modifying sulthydryl residues,
lyophilizing from acidic solutions, controlling moisture content, using appropriate
additives, and developing specific polymer matrix compositions.

Sustained-release compositions also include liposomally entrapped antibodies of the
invention. Liposomes containing such antibodies are prepared by methods known per se:
U.S. Pat. No. DE 3,218,121; Epstein et al., Proc. Natl. Acad. Sci. US4, 82:3688-92 (1985);
Hwang ef al., Proc. Natl. Acad. Sci. US4, 77:4030-34 (1980); EP 52,322; EP 36,676, EP
88,046; EP 143,949; 142,641; Japanese patent application 83-118008; U.S. Pat. Nos.
4,485,045 and 4,544,545; and EP 102,324,
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100 105 110 Vval Thr Val Ser Ser 115 <210> 19 <211> 337
<212> DNA <213> Honposapi en <400> 19 gatattgtga
WO gq@soOuEgRC tccactctct ctgtccgtca cacctggaca geCOyYSWNEE25161
60 atctcctgca agtctagtca gagcctcctg gatagtgatg
gaaagacct a tttgt att%g 120 tacttgcaga ¢ tcagq ca .
gccheclosags oft fosmylasign forc SixRAEHE V1 ﬁ‘%determmed by the
t; t
atte%cgfxg gg}gsgc?%n %%@g@tg%ga %‘6{1%8 gﬁ?ofus g%g&t% 3‘9?8’3 gtg C%%fy thi&@fction of
drugsaincReuge sevegaggtypa cfcdigdakd, Clialy 3@€ight, cart,t ditCgime and route of
gccct gggac caaagt ggat atcaaac 337 <210> .20 <211> 112
admigistyatioppther 1medicgfinns w1k qthen golsvany olgyical | facipi  VEerapeutically

r 10 15
effegwe @sage}l a)};ﬂ lteetHnrgﬁrb 6I‘S elflgasvugg &)r @v@q%thggé’ Leu
L euA\eflechiot 2mdutof thSthtisdy OF yheliyigention td e einployy thefaputically

'T(i/ﬁp Leu G n Arg Ser G%Gn Pro 35 40 45 Provgn Leu .
will) ¢apend, éoq_p@nq;l@ upgn thsethempautig @b)p:ﬁyé(egé]ae egufe pdippgsteagion, and

the ‘?’%}‘ﬁﬁ Xf_tlfo‘rﬁﬂhgxﬁg g&cl?cgr%é’lggﬁg\gr %xgg%a?yéoﬂ {HRI I x%piP SPR titer the
do A’g%pan\z{ahodﬂ‘}ythﬂr@lta' W aditinisByasioMat rdguiredloyot@5inGh®bptimsl therapeutic
Gn Phe Pro Phe lie Phe Gy Pro GI¥ Thr

effect. eAltygicalghily dosapeqnighlp5ed frompabpyl 849! @ggy%ﬁg%%/kg or
o TR0 0007 oRRIBIPERRR: | PR RPRY ok paaRARns s

0.0 /B9 0. 005 el Cemt n@ﬂ(‘@dﬁ@ﬁg gn/tgant tngggg o8 gegkggting/ke, 5
120 cca ggaagg ctgga g _ggttggccgt attaaaagc
mgigatd g @g 59*@@ ag gﬁtﬂ%ﬁsé&?m@/@aéé@g{@aéomg/kg, 45mg/kg,

SR AL SRS SRR g v

951f$/8k ; a&ﬂaH@H@l@g 898984, aThpichllygakd elidigiaggalicalgdgter the therapeutic
accctggtca ccgtctcctc ag 352 <210> 22 <211> 117 <212>
antfblady B2 degagosa p@a@he&ﬁ@@;adeV@ the igsired; ¢ffact |, Tag|pregrgss of this

thepﬁlﬁy 1§_%aé11§ég%n%%dk§§o%faelgu e?l a 3 %ﬁ’s c%ﬁé/n\%ﬁ hjegen§er Leu

EXAMPLES

The following examples, including the experiments conducted and results achieved
are provided for illustrative purposes only and are not to be construed as limiting upon the

invention described herein.

EXAMPLE 1
PTH Antigen Preparation

The following PTH peptides were used in the experiments described herein.

Human PTH (1-84):
SVSEIQLMHNLGKHLNSMERVEWLRKKLODVHNFVALGAPLAPRDAGSQR

- PRKKEDNVLVESHEKSLGEADKADVNVLTKAKSQ (SEQ ID NO: 81)

Human PTH (1-34):
SVSEIQLMHNLGKHILNSMERVEWLRKKLQDVHNF (SEQ ID NO: 82)
Human PTH (7-84):
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20 25 30 Trp Leu Ser Trp Val Arg Gn Ala Pro Ay Lys

Gy Leu Qu Trp Val 35 40 45 Ay Arg lie Lys Ser Lys
wabeosps@iy Gy Thr Thr Asp Tyr Ala Al a 50 55r@60UR003/025161

Val Lys Gy Arg Phe Thr Val Ser Arg Asp Asp Ser Lys

B S T s

DNVIVESHEAIGTRDKRATSV AVR. TRAK JQRSBOMDANO: )Y Thr Leu
100 105 110 Val Thr Val Ser Ser 115 <210> 23 <211> 337

<2 TPemDNRTIR (1348 nosapi en <400> 23 gat attgtga

60 WrEv a0 bRE NIy B G ARG RO AR O786 ™

JatpgRar PrH - bIaeAl fepaidd <fL34j.cCt gcaga agccagggca
gtctccacag ctcctgatct attt ttc ttatcgggcc 180

t c YGogHEE LERIGCESHOPL IAGEHT 112 BGt3O t ac
actga 0 agcagagt gg aggctgagga tgttggggtt

t atﬁ%@?@gl%gbaagct ct acaaactccg 300t ggacgttcg
gccmssmmagm\@m WL RRKIHIVHNGA STZINOMARREGSYQ
<212> PRT <213> Honobsapi en <400> 24 Asp e Val Met Thr

RPTHREBRV IV DGNSIK SEETEGIRK ABY 6D VAV KWK SR EQ NP NE: 86) G u
Prq, Al er He Ser Cys Arg Ser Ser G n Ser Leu Leu
Hi g‘%&?rédl-gg)'go Asn Gy Tyr Lys Phe Leu Asp Trp Phe
Le uy By R SIHRICGIRHY. ASVERISIQ W BRAK 145D PHNFRISEQLHD NCGR 8 7
e Tyr Leu Ay Ser Tyr Arg a Ser dy Val Pro 50 55 60

AsCyuamélges BFH (-84)Ser Gy Ser Gy Thr Asp Phe Thr

Lo B Ry e A R S A A prosars

V0 @By H
R G e M s D g VAT

Honosapi en <400> 25 gaggt gcagc tggtggagtc tgggggaggc

tt ggt aaagc ctgggggat c .cct act 0t gt gca

cct ERg5gapertidsT t"i’etr%I ¥ Cha?ﬁ%‘{g 38‘1”@ gzgacg‘ﬁ’é]g ?t:a!q‘g)dglac grbf(:’c t go&pes CA.
Cy&o%(?olg&salgﬁg??@% Q1189 p& I Ha8 loadeS Hio ohFAARIEE, San Carlos, CA.

aaactgat gg tgggacaaca 180 gactacgctg cacccgtgaa
aggsatgdn Sreparatibnt chize gaggengatedciondhadaoanizapigo of XenoMouse®
animals was prepared as follows. Human PTH1-34 (500 mcg) was mixed with rat PTH1-

34 (500 mcg) and dissolved in 500 mcL of conjugation buffer (0.IM MES, 0.9M NaCl, pH

4.7). Two milligrams of keyhole limpet hemocyanin (KLH; Pierce, Rockford, IL) were
dissolved in 200 mcL of distilled water and then added to the PTH rﬁixture. PTH and KLH
were cross-linked by the addition of 50 mcL of a 10 mg/mL stock solution of 1-ethyl-3-[3-
dimethylaminopropyl]jcarbodiimide hydrochloride (EDC, Pierce, Rockford, IL) and
incubation of the mixture for 2 hours at room temperature. The unreacted EDC was

removed by overnight dialysis through a 1 kDa cutoff membrane against PBS pH 7.4.

EXAMPLE 2
Anti-PTH Antibodies

Antibody Generation

Immunization of animals. Monoclonal antibody against PTH was developed by

sequentially immunizing XenoMouse® mice (XenoMouse® XG2, Abgenix, Inc. Fremont,
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ctgtatctgc aaat gaacag cctgaaaacc gaggacacag ccgtgtatta
ctgtaccacg 300 ggagctactt ttgactcctg gggccaggga

wae@shggica ccgtctcecctc a 351 <210> 26 <211> 11FCHRIAB3/025161
PRT <213> Honosapi en <400> 26 Ju Val Gn Leu Val Gu

. d L | ro. G 10, 15. Ser
APy S St R T Ep AP st v
used R thdl aatigéh. 2Phe3Rit PnMBhizS8sn WaPwMRT0 %%f Ghitoehl RixBi 9:1 v/v with

S y Leu Asp Trp Val 35 40 45 y Arg H e Lys

Ay L
Corse%tel_ reurdis Axkipvast (CithySighma, Orkville,fOIVy perAngustl aSWBedfnt boosts
wrf uade st egglides 1aiea 1T SRR e s Adjuvant

e - S - y o - - -
S B BN B S T 6 i
mixedul : 180, &ith IFAQaMd thehh fidAlboS&rofSer ud dbsiddn adhigel Lt v/v with

337 <212> DNA <213> Honosapi en <400> 27 gatattgtga ]
IFA gacmongt-c Inceutedne eadh gauey) s m@vwagtatbgcg@gc&@@ tail by
suofQoRLTTHOG, SATMARAOS AP IRGBER FTIRLET 2 2 a3

ani@hBtviaabRd ohildx§t49ab ebtait det00E hikedtsalea gt @eddbed below.
tccggggtcc ctgacaggtt cagtggccgt ggatcaggca cagattttac
act gaaaat ¢ 240 agcagagtgg aggctgagga tgttggggtt

{50092} 9ARACYS AFARA L AERTAOR B9SR! Shre deiprmined by

gccaagggdac “caaggt'ggaa a

ELISAL 2>pPRT (842de3> 1?@%261%@ NeoaftdOsntd8CHRR LhBeod@ ! Ultbérsal Binding
Thr A n Ser Pro Leu Ser Leu Pro Val Thr Pro Gy 1 5 10

Poly8yiGhe 9prwellpplateSdCotning, SatorOPMA poyerBight SefouGdegrses: Tleaisolution

eu. Hi s. Ser 25 30 Asn, Jy.Tyr Lys Phe Leu )
congiing oy {PH Brooery e weri Hyedgania i b Bt Gosm)
for L€ Uninlifes T00b BMicR¥ued) e HYafsAvBreS@hsiddy Vel ihELwr dIL,0.

55 60 Asp Arg Phe 'Ser ' Gy Arg Ay Ser Gy Thr Asp Phe
Xeddiviotse® kyra frora th6 PAH TnBMizBéranhngisVal nfive MdnaMduge® animals,

wergstﬁraf\q/q%:,ingr"% n}r(ﬁ%Pg% |rat i:rsﬁ giﬂ%;,nscl\éb;hugl{]ﬁte%gmﬁaysls ?&%%?@%gﬁuﬁon. The
last W&l WiSleft blank. The plates were washed five times with dH,O. A goat anti-human
IgG Fc-specific horseradish peroxidase (HRP, Pierce, Rockford, IL) conjugated antibody
was added at a final concentration of 1pg/mL for 1 hour at room temperature. The plates
were washed five times with dH,O. The plates were developed with the addition of TMB
chromogenic substrate (Gaithersburg, MD) for 30 minutes and the ELISA was stopped by
the addition of 1 M phosphoric acid. The specific titer of individual XenoMouse® animals
was determined from the optical density at 450 nm and are shown in Table 2. The titer
represents the reciprocal dilution of the serum and therefore the higher the number the

greater the humoral immune response to PTH.
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100 105 110 <210> 29 <211> 352 <212> DNA <213>
Honosapi en <400> 29 gaggt gcagc tggtggagtc tgggggaggc
wWo t@gaaagc ct ggggggtc ccttagactc 60 tcct gt gcapCT/US2003/025161
cctctggatt cactttcagt aacgcctgga tgagctgggt ccgtcaggct
120 ccagggaagg ggctggagtg t.ggccgt attaaaagca
aaact gat gg tgggacaaca 180 cgctg cacccgtgaa
aggcagattc accatctcaa gafAaLyP.t qFiggaaaaaacyg 240
ctgtatctgc aaat gaacag CCTgaaaaccC gaggacacag ccgtgtatta
ct gt accacg 300 ggagct adM469tk gactléB®®y gggccaggga
accctggtca ccgtctcctc <2 30 <211> 117 <212>
PRT <213> Honpsapi en <3’g@%0 G]4§5Q/al Gn Leu Val Gu
Ser Gy Gy Gy Leu Vahidgps; Proi@ypo Gy 1 5 10 15 Ser
Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser
Asn Ala 20 25 30 Trp MM468ed Tr2089 Arg Gn Ala Pro
Gy Lys Ay Leu Gu Trp,Val_. 35 5 dy Arg lie Lys
Ser Lys Thr Asp Gy G&@FS Thr%&gé Tyr Ala Al a50 55
60 Pro Val Lys Gy ArgnNiw-ghr |3e0per Arg Asp Asp Ser
Lys Lys Thr 65 70 75 80 Leu Tyr Leu G n Met Asn Ser
Leu Lys Thr Gu Asp ThiM#i%7 val 80PP 85 90 95 Tyr Cys
Thr Thr Gy Ala Thr Ph Ser Jrp.dy Gn Gy Thr
Loy 100 105 110 vai ThAARES Sor PO TIE Slos 31 <o11
337 <212> DNA <213> Honmssno en <430po31 gatattgtga
tgactcagtc tccactctcc ctgcccgtca cccctggaga gccggcectcc
60 atctcctgca ggtct agt dddapatiect cBX0§ cat agt aat g
gat acaaata tttggattgg Q ttcctg a agccagggca
gt ct ccacag ctcctgatct ﬁat“{egggttcﬁ?@atcgggcc 180
tccggggtcc ctgacaggtt cagtggcagt ggatcaggca cagattttac
act gaaaatc 240_agcagagtgg aggct gagga tgttggggtt
t at Kamrgoaset@gama?m ﬁ\t{%ﬁemddéﬁ%—ggl;%g-l&ogrggz Zfﬁj were selected for
gccaagggac, caaggt ggaa.at.caaac < > <211> 112
har@ibasegmth?i@s 0%%%‘%%&%&240% 32 Asp lie Vval Met
Thr A n Ser Pro Leu Ser Leu Pro Val Thr Pro Gy 10 15
Gu Pro Ala Ser lie Ser Cys Arg Ser Ser G n Ser Leu
LeuCkligreSetd selection of B cells. B cells from the harvested animals were cultured

and those secreting PTH-specific antibodies were isolated as described in Babcook et al.,
Proc. Natl. Acad. Sci. US4, 93:7843-48 (1996). ELISA, performed as described above,
was used to identify primary PTH-specific wells. One hundred plates cultured at 500, 250,
125 or 50 cells/well were screened on PTH to identify the antigen-specific wells and 98
wells showed ODs significantly over background (0.1), a representative sample of which

are shown in Table 3.

Table 3
. Positives above cutoff OD of:
Tissue
0.1 02 03 04 05 0.6 0.7 0.8 09 1.0 15 2.0

Pooled LN @ 500 cells/well
(plates #279-303) 861 133 52 30 23 16 11 9 8 6 1 1
Pooled LN @ 250 cells/well
(plates #304-328) 436 90 34 23 17 13 8 7 6 S5 1 0
Pooled LN @ 125 cells/well
(plates #329-353) 32 8 7 3 3 1 1 1 1 1 0 O
Pooled LN @ 50 cells/well
(plates #354-378) 3. 7 5 5 2 2 1 1 1 0 0 O
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20 25 30 Asn Ay Tyr Lys Tyr Leu Asp Trp Phe Leu Gn

Lys Pro Ay Gn Ser 35 40 45 Pro G n Leu Leu lie Tyr
wahews@ot1Ser Asn Arg Ala Ser Ay Val Pro 50 55P@GDUS®P3/025161

Arg Phe Ser Gy Ser Ay Ser Gy Thr Asp Phe Thr Leu

L){s lie 65 70 75 80 _Ser Arg Val Gu Ala Gu Asp Val
Total NumherRositimes: oy 43602385 A8 A6 845932052 eS8 AOTHRZ 2 1

Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Gu lie Lys

10Q.1 10 <210 352 <

gla? fiaét 1%6%%5 §§e1a/ axdt be@ga%cyt ]1} gagg?%égélgtgg gbag élbecwells were

moﬁdcgﬂltaﬂ@&gﬁnt@eﬁ 84ftiey afhfl %ﬂcﬂl‘hﬂﬁﬂst CTh@Eg%igmsmve wells were

cctctggatt cactitcagt aacgcctgga tgafg 3ggt ccgccaggct
rescified oagg@m‘g@ a@@dt)g@égm@ @@wﬁ@ wietst foand dazpgelons clearly antigen-

e SR, ek RORE SR BRI R SRR T8 o o remns

48. CASHRULS gﬁe@@@w@mm GlHARAREE 2 0ROP *eACAT LB oY@k irdact with
ctgtaccacg 300 ggagctactt ttgactcct gwgggccaggga
hunzencREHygt datatdgfdéiordlls veigh BBctvY fowet THI-8dqr hPTH18-48 were

1de@§'*e%§1§i ggge é% sawg?egg@b E%%ﬂ@gﬁa%% zecé fo%g{yigsmg into
hmfPE& dnB e EDIA Unatfsis &Y SestHiBedbdlowe ITHel WelPQ%Arh(D V\B@ @he source of
Asn Ala 20 25 30 Trp Met Ser Trp Val

anthPBH@h&b 1§35 This wdlib@nd rivaly tgahums "ﬁH4158‘G((3DA1r @ éum:ly% PTH 7-

84 @ﬁB Ij,"%'? i r@ﬁﬁé%y4&wggmwﬁa€§?§ey§%ﬂgﬁ Aﬁ%@ % data were

quatha%vy&hd We ﬁ%fﬁptonﬁdﬁQte Legat % ranhﬁbﬁﬁllﬁdwtf}ﬁﬁétwsa’i amino acids
Asp Thr Ala Val Tyr 85 90 95 Tyr

oys

18 'Ehd 3¥Ih(as('.—]hy JAhrauﬂ'dgen Phizs puly tBerNTeqmimly fraggmerd 34}1 end that this
113593 100 O%\é&ng Val Val Ser Ser 115 <210> 35 <211>

antipgey way saie 3954 sapi en <400> 35 gatattgtga
t gactcagtc tccactctcc ctgcccgtca cccctggaga gccggectcce
60 atctcctgca ggtctagtca gagcctcctg tatagtaatg

gat Livdtiag antiganggatiysgg TROlittittng gatigga aangbfelaggtacmethod that affinity

tctccacag cteectga
ranl%s the ant1ger9—spemfc gnu cc:) 1eg1 txr} %h% cel? cltﬂtu%te %88 natants relatwe to all other

antigen-specific antibodies. The concept being that in the presence of a very low coating of
antigen that only the highest affinity antibodies will be able to bind to any detectable level
at equilibrium. (See, e.g., U.S.S.N. 60/337,250, filed December 3, 2001.) Biotinylated
PTH was bound to streptavidin plates at 25 ng/mL for 30 minutes at room temperature on
96-well culture plates. Each plate was washed 5 times with dH,0, before 40uL of 1% milk
in PBS with 0.05% sodium azide were added to the plate, followed by 10uL of B cell
supernatant added to each well. After 18 hours at room temperature on a shaker, the plates
were again washed 5 times with dH,O. To each well was added 50uLL of Gt anti-Human
(Fc)-HRP at Tpg/mL. After 1 hour at room temperature, the plates were again washed 5
times with dH,O and 50ul of TMB substrate were added to each well. The reaction was
stopped by the addition of 50uL of 1M phosphoric acid to each well and the plates were
read at wavelength 450nm to give the results shown in Table 4.

Quantitation of antigen-specific antibody in the B-cell culture supernatants have

indicated the concentration ranges from 10 ng/mL to 500 ng/ml. As it is difficult to
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tccggggtcc ctgacaggtt cagtggcagt ggatcaggca cagattttac
act gaaaatc 240 agcagagtgg aggctgagga tgttggggtt
WO agosacdigra t gcaagct ct acaaactccg 300 tggacgt t BGI/US2003/025161
gccaagggac caaggtggaa at caaac 337 <210> 36 <211> 112
<212> PRT <213> sapi en <400>, 3
deterpriic dhey GG B B G- T ALY bR Sy s el the
RedhBmIghitinb@nd8En o4 ﬁr\gasi%in Péd 15 antitBitfonléFecombinant
resuE’\ég [%E ed fidm Egg nagtn ?ys Ry IﬁTyr Lelﬂ Ason ! %com inan
mtlmsmwo@parabkscdhcmt@tyone(h ngmL 85 0@ ng/a8.)prlp '@ISrﬂSE&BfuleSS than

Leu lie Ty eu Ay Ser Al.a
halt g T oo Pirctie o @iyP deipoidyly taufsnn T AN Ry B P TH
s G tHalotiek Yulthi@ sehétnatants and
mA‘/{E%”bg% %Xffd v%‘?eﬁéfr S%?rg%“% REDIN G 8 tfeh eutihad bl
recobinabib antirodiekrapall bondehiat@ing (Gitde &.y Thr Lys Val G u
l'ie Lys 100 105 110 <210> 37 <211> 370 <212> DNA <213>
Honosapi en 11<400> 37 gaggt gcagc tggtggagtc tgggggaggc
ttggtaaagc ctggggggtc ccttpgackic 60 tcctgtgcag
cctctggact cactttcagt aacdcctgda tgagctgggt ccgccaggcet

b A A AELARGIP Dl | o amer

tTaccatictcaa gagatgatt ¢ daaaaacacq 240

ﬁ. @ ( g%wt gaa% ct gaafl%c d agg];agsacac CCQQQI atta 0.62

Nt + AT + PR

Zvu tg SU0—tattaettt nl.ag‘[agl.gg crtteqgutitt
%@l& ct

a gc tiggt 3 t 70
060 bt oA e [P0 a51a] hiiaEanlen L6Bea | as 019

G6BYal | Gh74Bu Mal0.8a Ser &8 daly c937 26 val 049

Bpa& V| G033D 15 Fsided Argsteu |Ser0.8ys Al a 2@ Ser  0.24

SRYEEeU| Ths28he Sero.égn Al a 89125 |30 Jup Mat Ses6Trp  1.03

gzspg“g Gy @ r%A&%VL'—VST 1y Leu Gu7Trg Vagass 40 031

hIE LY o5 LVETH)ASH Sy T 19T ASP 0.19

363D3; g| Ash 1A NPT AP A0 I gy 1030

BBAES n| Med.128n Ber0BLU Ls 940 Gl AAlThr Al &1ia 0.25

TyoD85 Y0 ©%14 0.353 0.31 0.11 0.27 0.18
307H1 0.084 0.401 0.10 0.14 0.30 0.42
308A1 0.079 0.312 0.19 0.22 0.30 0.45
284D9

(X(G2-262) ND 0.585 1.46 0.07 0.25 2.11
322F2 ND 1.87 1.01 0.15 0.34 1.41

PTH-specific Hemolytic Plaque Assay. A number of specialized reagents were
needed to conduct the assay. These reagents were prepared as follows.

Biotinylation of Sheep red blood cells (SRBC). SRBC were stored in RPMI media
as a 25% stock. A 250uL SRBC packed-cell pellet was obtained by aliquoting 1.0mL of
the stock into a 15-mL falcon tube, spinning down the cells and removing the supernatant.
The cell pellet was then re-suspended in 4.75mL PBS at pH 8.6 in a 50mL tube. In a
separate 50mL tube, 2.5 mg of Sulfo-NHS biotin was added to 45mL of PBS at pH 8.6.
Once the biotin had completely dissolved, SmL of SRBCs were added and the tube rotated
at RT for 1 hour. The SRBCs were centrifuged at 3000g for 5 min, the supernatant drawn
off and 25mL PBS at pH 7.4 as a wash. The wash cycle was repeated 3 times, then 4.75mL
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Tyr Cys Thr Thr Tyr Tyr Phe Asp Ser Ser Gy Phe Pro

Phe Asp Tyr 100 105 110 Trp Ser G n Gy Thr Leu Val
wabeosvadiiSer Ser 115 120 <210> 39 <211> 337 <PAPBSIOBF025161

<213> Honosapi en <400> 39 gatattgtaa tgactcagtc

tccact ct cC ctgccc ca CCCCtg a gcc cctcc
immaine ek et GEVH J0¢0 avidng 014 Bty voaragrhin fhe ditdakigtiavlated-

SRE éﬁ??&iﬂ{@%ﬁé%% s3H E PR RS HONAP CLRGEHCoc. Stockvas

storddt Aae aoghd] ne@tiggcagt ggat caggca cagattttac actgaaaatc
240 agcagagt gg aggccgfg a tgttggggtt tattactgca
t gSaapiovichn é%‘b)amatfwggo RECe aéiret o gﬁ@@a@(@gacSRBc stock was

transja%%g %E%gjiﬁ @%Sﬁe gf tH AEBP‘% g@g %}étweﬂ;‘% gp% tﬁd §11th a pulse

splnP5t° 89@‘ r(d%@@)' BH0inVadicrbiigePriRe Glyerd&tadtodidwh BFO thE ellet re-
Cys Arg Ser Ser G n Ser Leu Leu H's Ser 20

suspEﬁd@DmAb ﬂmGl RBSI'ytr pﬂﬁsﬂ Ppd the cen@ifigdtion mpeatedy The vasly sycle was

) oSS RS AT SR Hab 1 0. g 7 o

give J‘ﬁn%‘g%%%gnlér%ﬁgl{o O%’%é (Ar%% %}YL by lﬁﬁx@/nlﬂb §tré£2£v1&ﬁt(daﬁochem San

Died® IC AystockysoluTipa %tad@chaﬁﬂﬁle aﬁ)egﬂlxsd aedjro@tnd hi BT |;591020m1n The
Leu Thr Phe Gy s Val o
washipg st vy spediad s S4saRBE e Frousosntsd Spd BT g 74 5%

(Vv 400> 41 gaggtgcagc tggtggagtc tgggggaggc ttggtaaagc
0ggggggt c ccttagactc 60 tcctgtgcag cctctggatt
CaQ‘Hﬁrh@fag‘?Tfaabgdct(gxgmgt gAdet-S8BC. cgec 8ggBRBL20vere coated with

blot;;g%g T g g@ggt gfgg %{(a Lapa %g@ aag@.cftog % Wn. The
s@@%{?’%gg@%&d L9 § OnftIGEPRE %Pgﬁ 240, £H 8t g PTH-coated SRBC

aacc gaggacacag ccgtgtatta ctgtaccacg

wez@@@-s%@ﬂfédélﬁMPMlt(gﬁO%@OSQ 99 geslagggmtatiot bHFqa/v).
ccgtctecctc ag 352 <210> 42 <211> 117 <212> PRT <213>

I—Ionﬁefapmentzm@i)tﬁe gpaty pARTH-GRE A Buimpmynatiugreseqncey(f)- 10uL of
5% SX SR]%/C an 1\(/)% |6%/ g% %‘fHGéc}/ate%‘ ¥RBC were each added to separate fresh
1.5mL eppendorf tube containing 40uL of PBS. A control human anti-PTH antibody was
added to each sample of SRBCs at 45ug/mL. The tubes were rotated at RT for 25 min, and
the cells were then washed three times with 100puL of PBS. The cells were re-suspended in
50uL of PBS and incubated with 2 meg/mL Gt-anti Human IgG Fe antibody conjugated to
Alexa488 (Molecular Probes, Eugene, OR). The tubes were rotated at RT for 25 min, and
then washed with 100pL PBS and the cells re-suspended in 10puL PBS. 10uL of the stained
cells were spotted onto a clean glass microscope slide, covered with a glass coverslip,
observed under fluorescent light, and scored on an arbitrary scale of 0-4.

Preparation of plasma cells. The contents of a single microculture well previously
identified by various assays as containing a B cell clone secreting the immunoglobulin of
interest were harvested. Using a 100-1000uL pipetiman, the contents of the well were
recovered by adding 37C RPMI (+10% FCS). The cells were re-suspended by pipetting
and then transferred to a fresh 1.5mL eppendorf tube (final volume approximately 500-

700uL). The cells were centrifuged in a microfuge at 1500 rpm (240 rcf) for 2 minutes at
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10 15 Ser Leu Arg Leu Ser Cys Ala Ala Ser Gy Phe Thr

Phe Ser Asn Ala 20 25 30 Trp Met Ser Trp Val Arg Gn
wo@sPa1Gly Lys Gy Leu Gu Trp Val 35 40 45 EHUS093/025161

lie Lys Ser Lys Thr Asp Gy Gy Thr Thr Asp Tyr Al a

ol B SR TR Ly 58 T 5 s 50

rpriveThd\$iee£dl iyiedig tvak Yisawin 6£fGhd tAS ndilhe 1B ¥adspdided 88 18GLL RPMI
Cys Thr Thr Gy Ala Thr Phe Asp Ser Trp Gy Gn

95 Tyr
(10% §C¥r}a rth¢reeertmiggad 5 This ovaghing Twith REMISAP7eSEE SN w8s eepe@nd and the

43 <211>,.337 52 13> Honpsapi en..<400> 43

celd fe SFpERddif ADRr RIS AR P e e By iead e s g gaga
gccoRgat ¢esH0 elasd slidedqa BTt atRoheR HREA6ed &f hlvance with silicone
cgtagtaatg gatacaacta tttggattgg 120 ttcctgcaga

edgggeehaiyral igteerceroughtat 83t giafote wethgdigles wetegreateyiggith approx.
t t
Sl SRR GO D A0 A0 VS B R a 0 0 o oebgeggace allowed to dry

t " ; t { C _
od 04090 iR 951 GO Lo CCAR R Uy g or o

coatll $RBUL 5% 202 >st0R), 48eRiB>pigocmspipient (4602, Mkﬁﬁﬁ, ON) stock
| | hr G Leu Ser Ley Pro.Val T

propirgd iy R (O, A & pbirsise pora stesk. GyO0ning REMI BGS).  The

il G 13 5035 SR o s

pardlifn. od. MTHeedlidbewedeiifcubyited lae817°QL YorSeminv@mAs ot SAhmuteer
Gy Val Pro 50 55 60 Asp Arg Phe Ser Gy Ser Ay Ser
G yPigpe pssgy paselivhihe eeating o theshesp mal bigodeelisayitipflyman PTH 1-

[ | " Tyr Tyr t dn
34 Xt Ve el Coally, i asteingied s U8, iAo luorescent
mick8dcoby %o B@'{'erﬁﬂgh:_(gﬂ) Lyifig 3@Ontié hudibd 2nB IO 4&ibodd 1 deté& coating
<212> DNA <213> nosapi en <400> 45 gaggt gcagc

conrgedyeysasondry defagipn eegsyt alang (/¢ ghyyme ne signalgletcted using

a c6091tr01 human anti-PTH antibody on red blood cells that were only coated with
streptavidin (0/4). These red blood cells were then used to identify antigen-specific plasma
cells from the well 292A10 (see Table 5). After micromanipulation to rescue the antigen-
specific plasma cells, the genes encoding the variable region genes were rescued by RT-

PCR on a single plasma cell.

Table 5
Plate ID Single Cell Numbers
292A10 PTH-SCX-179-190
302A7 PTH-SCX-164-178

Expression, Purification and Characterization of anti-PTH mAb 183.

Expression. After isolation of the single plasma cells, mRNA was extracted and
reverse transcriptase PCR was conducted to generate cDNA. The cDNA encoding the
variable heavy and light chains was specifically amplified using polymerase chain reaction.

The variable heavy chain region was cloned into an IgG2 expression vector. This vector
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tcctgtgcag cctctggact cactttcagt aacgcctgga tgagctgggt

ccgccaggcet 120 ccagggaagg ggctggagtg ggttggccgt
waredaaagra aaagt gat gg tgggacaaca 180 gact acgcP@I/us2003/025161

cacccgtgaa aggcagattc accatctcaa gagatgattc aaaaaacacg

was ErgraRaRY HoBRg e CaRGISH0BCk Borek (e Bt Hgraguple cloning site
of pél%l&{\é gl: Z%gg gi%él% aBgﬁfth)%g@%?B Ogﬁzez%gﬁgga%%h%g%ham region was

cloné'cbfm@ anilgh espfSziod Gecdbr Vhis vBbtor vew gopdrateil by Ségnig the constant

dy Gy L
i sl S35 S 0 I B

Burlﬁ%t Fﬁg% %\ép Zh\é alﬁf ﬁlecﬁ ) ?h%rlxs re@a‘lﬁg';bé%tg? Wede€hen co-

hpoia:t}éd (ﬁlty ald0 mhhdisAep 70%6r coAﬂaenAIlmr@ﬁ eBramal @n&zsa?%_y@ls and the
Arg Phe Thr lie Ser Arg L,[ 63

ransfqptqtg og@s L ¢re T@l}ov[eélutq;sglcr%t a A@ﬁorg@partt el {tgpgy -Isﬁlrth g{'l% identical

specéicoty Aﬂtsg théI tggrpléﬁﬁ Eﬁl %g Eh[gEYsr TDSsupBinathhf (i'iTML) 4§ harvested

he Asp Tyr 100
froml tH2 I$BK 293nceﬁs)an1hhe keeretidal of Harinat alﬁehodgéantr_tRBH;mab 183) was

<210> 47 <211> 337 <212> DNA < 4

dema g PG b Bt BLECh ' See B AT duBg g0 (1A 7). The
! ?,9/9? S hDiEhE EAUE 6Rombinant antibod

Specé%g@ ‘%gd%g g ca géaét:%asg%ts gstgg({ag]?a@?t tlgga%t gg 128m et aEDoty
to P:[@P%ﬂlﬁl@ Eqwst?g?game gyc ahguibiliccat this attibotly &t bindde Raggdtt was also

aat cgggcc t ccggggt.cc ctgacaggtt cagt
demg’gﬁtfﬁ%ﬂg'g%@g amBhiYA meioddghla dhe g%ﬁreéggfaﬁ gt gg

aggctgagga tgttggggtt tattactgca tgcaaactct acaaattccg

300 ctcactttcg gcggagggac caaggtggag atcaaac 337 <210>

48 <211> 112 <212> PRT <21Babl¢bnosapi en <400> 48 Asp

lie Val Met Thr G n Ser Pro Leu Ser Leu Pro Val Thr

Pro 10 15 Qu a Ser |iegRgbtidyS ArJ Bigdinder

An éﬂeu Leu Hi s—ge#rAl 20 25 30 Asn GIl y Tyr Lys lnyr

Leu26bM10r p TyBCLRIH(®GR-183 Pro G yl@n Ser 35 kdo 45

Pro An Leu Leu lie Tyr Leu Ay Ser Asn Arg Al a Ser
Ay Val Pro 50 55 60

Table 7

Conc. Anti-PTH mAb 183
Neat 3.291 3.432
Vs 3.266 3.384
Vs 3.397 3.456
1/8 3.123 3.272
1/16 2.722 3.006
1/32 2.569 2.691
1/64 1.893 2.362
Blank 0.215 0.182

The secretion ELISA tests were performed as follows. Coﬁtrol p'lates were coated
with 2mg/mL Goat anti-human IgG H+L O/N as for binding plates. Human or rat PTH
(84mer; 1ug/mL) was coated onto Costar Labcoa"t Universal Binding Polystyrene 96 well
plates and held overnight at four degrees. The plates were washed five times with dH,0.
Recombinant antibodies were titrated 1:2 for 7 wells from the undiluted minilipofection

supernatant. The plates were washed five times with dH»O. A goat anti-human IgG Fe-
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Asp Arg Phe Ser Gy Ser Gy Ser Ay Thr Asp Phe Thr

Leu Lys lie 65 70 75 80 Ser Arg Val Gu Ala Gu Asp
woas@et1val Tyr Tyr Cys Met G n Thr 85 0 95 LRCI/Gh2008025161

Pro Leu Thr Phe Ay Gy Gy Thr Lys Val Glu Iie Lys

1015110<10>4 <211> <212> DNA <

eoieaizdos oy ate FoYConaare PLapbugdcr 1 how
at Rtftfgxgﬁl@ A8GEi i ARGHI UG bkt b CTROphaes it GAthed five times with
ctctggatc cactttcagt aacgcctgga tgagctgggt ccgccaggcet

d£b®2G}eqﬁgggaa@gbggopggwghQKQQMﬂg@cﬁ@EAEﬁbE&QmmnumsandtheELH&&

wasggoaGaY Lbe HEUAE PLLMAaGEE P Ao adadog. B vas analyzed to

dete &%Qﬁé’g&fcag%&%@%@&hwl%%@ﬁﬁ gaggacacag ccgtgtatta
ctgtaccac tattactttg atagtagtgg ttttcctttt

gaafttat;ﬁcgtj@i gy cag§aEC notit gt cdoc 13Ger de@cp@da@@?@f anti-PTH
<210> 50 <211> 123 <212> PRT, <213> pi en <4 C?(L
Cgﬁlg/ ish) were

mAlE83. e hepyy piadh lighti chajry exgaessignyvegioys “Lge‘ﬁf spah

i o G 92, 069 Syl A 2955

tranﬁ%hte@rcalﬁﬁeraaih&ﬁ%ltéﬂ éﬂB‘W°C}f§r GdyysL-&td: s(iﬁ)elrnifam (6’ih113 5va4 (harvested

Arg lie Lys Ser Arg Thr Thr Al a Asp
andTypladaldamm a ngoobBehonegipy day_ g,hea;l.spema@an%w@s Woxfeid@nd pooled

wit Sgt[? @t%l ,@E{)veﬁ(ﬁ 2@ éPuL l‘tét%l H(E};ﬂ&t%%b 72’%1(2 %ﬁxﬁg’Tﬁ lrr%{(}) 134 antibody
was ﬁrlfﬁ?’é #0m%he -Eﬁf)er@fﬁnt-r\@ing-r@ 'Pr&}élh—ﬁ[}ﬂepl?ﬁlﬁse%&m%harﬁdhoscwnces
he Pro Phe Asp Tyr 100 105 110 Trp

Pls@mwaye INNadffimity cheimaegrager (1 115L)12(Thezamlb0é>1 Vtamquéésfrom the

roR el S R TP A2 2L v n oS

pH 0 AhEhet SCASAE CTAYRER ?Q%E;t &falyded %Sfélﬁ)tn&@ﬁ@:mg SDS PAGE to
gat acaagta tttggagtgg 120 tacctgcaga agccagggca

assgs puidtyandgyidd.cct ggt ct atttgggttc taatcgggcc 180

{ cogagat oS taacpanll gt a9caaL 00R GA05R BROARE LAAR of ant-

pTiahhB9894GavE BEAPRREE LurREAB RGPS eA c@h&ﬁ@hé hCthe American Type
gcggagggac caaggtggag atcaaac 337 <210> 52

Culture Collection, 1080 University Blvd., Manassas, VA 20110-2209, under ATCC
deposit number PTA-4311 for the heavy chain and PTA-4310 for the light chain. The

deposit of material does not constitute an admission that the written description herein
contained is inadequate to enable the practice of any embodiment of the invention,
including the best mode thereof, nor is it to be construed as limiting the scope of the claims
to the specific illustrations that it represents. All restrictions on access to the deposits will
be removed as required by applicable law and/or regulations.

Failure of anti-PTH mAb 183 to bind to PTH-related peptide (1-34). The ability of
anti-PTH mAb 183 to bind to PTH-related protein (PTHrP) was assessed indirectly through
its ability to bind to human PTH 1-34 in the presence of saturating levels of PTH-related
peptide over a 3-log titration. Biotinylated human PTH 1-34 was bound to streptavidin
plates at 1pg/mL for 30 minutes at RT. The plates were washed 5 times with dH20. Anti-
PTH mADb 183 was then titrated 1:2 from 1pg/mL in the presence or absence of Sug/mL
PTH-related protein 1-34. The titrated antibody was then transferred to the plate coated
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<211> 112 <212> PRT <213> Honpsapi en <400> 52 Asp lie

Val Met Thr G n Ser Pro Leu Tyr Leu Pro Val Thr Pro
wW@RasA0116 Gu Pro Ala Ser e Ser Cys Arg Ser SeCT/GB1903/025161

Ser Leu Leu His Ser 20 25 30 Asn Gy Tyr Lys Tyr Leu

) u Trp. 1y eu n L rq Gy, . G@n 3 40 45 Pro
ittt TG FPedlp bnd 6] bunacltly After Sphige 8 plates 5
il R G155, B RGBT v
the Hates ARl GhourAs RTVaAfiet wadahg Terpldtys 5 GpsesMeith GHAOAL 6B TMB

0 95 Leu G n Thr Pro Leu Thr Phe Glg/ dy Gy Thr Lys |
subsyrate @psiadded to pachiwelld 0% siprohexeation %lelﬁgﬂh%”ﬂ‘?y acid was

a0 2R 0 RO A0 5 B3 R SRR PR GRR O Stion o
antilIEO &1 QS 88 668k 99 BGMak RTH 1-828VerP@ A0 inlomiit B Gh APJIB3 in the

ccgccagget 120 ccagggaagg ggctggagtg ggttggecgt

presentcacfz i aghnla BT Hap Q@Shog@gagfah ®-180 gactacgctg
cacccgtgaa aggcagattc accatctcaa gagatgattc aaaaaacacg
240 ctgtatctgc aaatgaacag cctgaaaacc gaggacacag
ccgtgtatta ctgtaccacg 300 tTaidactttg atagtagtgg

ttttcctttt gact actgga.gccagggaac cctggtcacc 360
gtctcctcag 370 <210Hu PRT <213>
Hormosapi en 16<400> (54—Ght—Vat—Grrterya o (a—
Gy Ay Leu Val Lyd Plo|dY @ dl(ﬁ?? ‘>g§?mie§}§$c %‘i
Ser Cys Ala Al a SerrgmLngimimg/mbyne/mln ng/mling/sd
30 Tr4PTHip Greg/miL) |\ 248420 8ai| B. 1404 226 | BNP81I D08\ . 188
Gu (Trp Val 35" 4Q2458H2220r3.095¢ 2148 | $68LHS0N 1. 7A8
gy Gy THRIT 7SH 21360 |AA57063Y 228789 9469 11484 |Lvsus
e ¥ 3 AT - J
20 A PO P X T G M e TR S

Pt
TVIST ToTT  OICT CCTU LT YS TTT]

Asp Thr Ala Val Tyr 85 90 95 Tyr Cys Thr Thr Tyr Tyr
Phe Asp Ser Ser d E ng%] ;E_ I@Ig ggg 100 105 110
Trp Ser Gn Gy Thblu%no iy b r_Ser 115 120
7.8 3.9 2.0
ng/mL | ng/mL | ng/mL 1 ng/mL| Blank
+PTHrp (Spg/mL) | 1.600 1.251 0.860 0.542 0.077
1.598 1316 0.900 0.583 0.087

-PTHrp 1.461 1.115 0.800 0.496 - 0.069
1.508 1.203 0.758 0.500 0.077

Kinetic analysis. The kinetic measurements of the anti-PTH antibody (anti-PTH
mAb 183) were evaluated using the KinExA technology. This method involves solution-
based determination of formal affinity measurements at equilibrium. Dual curve analysis
with two known antibody concentrations and unknown antigen concentration was used to
determine the Kp measurements on human 34mer, human 84mer, cynomolgus 84mer and
rat 84mer. The Kp was determined to be approximately 10-30 pM for synthetic human
PTH (1-84 or 1-34) and cynomolgus PTH (1-84) (CS Bio Company, Inc., San Carlos, CA)
at room temperature. The Kp of anti-PTH mAb 183 was lower (3000 pM) for synthetic rat
PTH 1-84 at room temperature. '

The affinity of anti-PTH mADb 183 was also determined for human PTH in pooled

serum from hemodialysis patients with end stage renal disease. Binding affinity was
-60-



10

<210> 55 <211> 337 <212> DNA <213> Honosapi en <400> 55
gagattgtga tgacgcagtc tccactcaac ctgcccgtca cccctggaga
w@ewgguatcc 60 atctcctgca ggtccagtca gagcct cctBCT/US2003/025161

cat agt aat g gat acaagt a tttggagtgg 120 tacctgcaga

det s B gl ot pasay dpeed St el e S98: o The iR Ufnicy for

endS29RLL Wh@tnapTaa3a8 e ?ﬁ/p &gﬁg&ﬁgtﬁql Qﬂgqﬁgﬁgﬂﬁnty observed for
tgttggggtt tattactgca tgcaaactct acaaattccg 300

synﬁlbﬁahumam:BTﬂagggg@gExActa@@gtqggag at caaac 337 <210> 56

Val Tty Oyt e BTAT s TRGRoRip el ghvmp ooy termined

1
(Tagex)) %@%ﬁuﬁ@@@ﬁ@m&& td bési Agﬁfﬁcc;%tﬁ%l)%ﬂlr_ ;?gfn+t§$(8561f5000 pM)

tharGanti- P hykb L& (Z{Q pM)yas éh!tern@hgd Ghing ¥pCe% @OmdBhsn Pharmacia)

Gn Leu leu e eu
techoipago BB Beoal Rt sprieoatinet pagaidles Yoisilsesigp map o a
r Spticfiraid WiBP apfiho AclisMAR-13) Uas anti-PTH
Slmﬁgr%?ﬁl Epep\kﬁg#b lCOSIny VaIcTyal}1 Tyr Cys I\/thGI nsTﬁr 58% Soanl
mAD5! 83eTatllenl O by ceglhauoi: hpitd@h chaGlbgerGElyoval yo Bhrintofeedvial receptor
u e Lys 100 1&5 H O<21 57, <23@> 352 <212>. % ¢ disol
bindipg 354 35ryElh disoRpaling Uy iy Gpiipke JKy E SURRA BRURAY of displaying
C 46.46814pgpact c 60
neu&lgﬁ?igggg%gt}i(wg{%%g?f ng%gttc é? agcgcgtgga t gaact gggt
ccgccaggcet 120 ccagggaagg ggctggagtg ggttggceccgt
att aaaagca aaact gat gg tgggalt,c aca 180 gactacgctg
cacccgtgaa aggcagattc acca gggat gatt c aaaaaact ca
24 Aok él}a}t Tt gg aaatgpac rgaa C gaggacchgbw

ccgbBtatha ct gttccacn—308 gggadt gitettgactad
goqBEmanEA LS ggt ¢ zch.wﬂ; TR VPN
117Hu@pa PTERIF34P13> HotoeMpilen 6200> 58 G u MePMG n
LeuCyadmdBus B (G8¢) G 10 @y |Leu8ydM Lys Pro GpMGy 10
15 Rerpheu-#ng Leu SpraGng Al a s Ser Gy PhemMhr Phe
Ser—Ser  Al'a 20 2530 Irp MEt Asn Trp Val Arg G n Ala
Pro Ay Lys Ay Leu GQu Trp Val
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35 40 45 Ay Arg lie Lys Ser

Thr Asp Tyr Ala Ala 50 55 60 Pro Val

Lys Thr Asp Gy Gy Thr

Lys Gy Arg Phe

wabeosioi@iSer Arg Asp Asp Ser Lys Asn Ser 65 70P@BUSD03/025161
Leu Tyr Leu Gu Met Asn Ser Leu Lys Thr Gu Asp Thr
Ala Val Tyr 85 90 95 Hi s m‘i& Thr Gy Ala Val Leu
Asp Tyr Trp Ay G n Ay Th 100 105 110 VaIMIhr
Val Sef Ser 115 <PI0> 59 <ZTIT> 338 2125 DNA<213>
api exnticRIdE 59KgaASTQt §aKop@STMAg] cKb @30tCt ¢ Recombinant
ctgcccgt cmAle Rt ggaud) gd34mer ¢ (1) 684iabe | QINIYC84mer Bin
Aot Cua;}t—ﬁ&” aeet :putg PﬁthP cta tttgga tggﬁ
R a¢ctgcaga ag magg]g qgtgtce 50 ct cct gavbt 18-34
}ﬁ@]gq ttc @%at cghgcc 3280 tcbggg.Bc ct hacaggbt 18-34
123Bi3g¢agt @fjat caggca @agatt{ttc Act gaapat c RBO 18-34
BgGagt gg @ggct ghgga fottggpott fattac gca gcaaretctyg 3y
BCARAC ccznhggunﬁn‘acttfig gCpgt gggEgc capygt G939 1834
135%?61 ;‘Ig'_e:T jﬂvgg:ru.)\fog\o?f:; L/;!L 1@?6-!-!;: IG—ELL[\“ r Pro 18-34
13Z0TEY | o 48 0 Vbl THISpro By 10215 Qi POYDAL o Ber 18-34
10AISe} Cysl6Arg Shr Se?r-OG n Asn LB% Leu| Arg4$dr 20{ 25 18-34
APAEN| Gy IBEr Ash Tyr21leu G u Tr236Ty|r e_l.ll_ G% Lys| Pro18-34
h Seli683% 40| 45 Pr Leu Leu Tip Tyr Leu Gy
%%‘Asn Arggg%{a Ser yZVaI Pro 8455 6p AerlArg Phe ND
ZQZAAE-V berlglgiy bPrL y08|nr A Sp IP“AMDSL Lje‘lu”t Z. UT: 1334
26‘719@;:2% A—SPr iwog ji Gl The BPo Le 1-7
‘jﬁéﬂgﬂ \/2 y Gy ?@ﬂsl yS VaL @ﬁ_u e LysZI;bO 10bH 1-7
A4ES<2) 0> @B8<211p 3610.6212>] DNA &213> Homoshi en 1-7
208> 61 gd¥dt gcage t dfPgcagic tggagcaghg gtilpaaaapc 18-34
2626999agt ¢ 376t gaapat c IO tccfgtaagy gttrtagaiy 1-7
cRicg tf acc yact aci gga ggugct pogt gcca athﬁv 134
cttyggygdday ygcctygygagtggatggggatc—atectatectggtgactetga
taccagatat 180 agcccgtcct tccaaggcca ggtcaccatc
t cagaagRea Hikdhaass AL BIEALAed O BRERU 898 using the methods
gcagcct gaa ggcctcggac accgcecatgt attactgtgc gagacaéggg

desglped in their product

%terature

A binding speed constant (k,) is the value that

represents strength (extent) of binding of an antibody with target antigen as calculated

based on antigen-antibody reaction kinetics. A dissociation speed constant (kq) is the value

that represents the strength (extent) of dissociation of this monoclonal antibody from target

antigen as calculated based on antigen-antibody reaction kinetics. The dissociation constant

(Kp) is the value obtained by dividing the dissociation speed constant (kg) value from the

binding speed constant (k,). These constants were used as indicators that represent affinity

of antibodies for antigen and neutralizing activity of antigen. Values for k, and ky for the

antibodies shown in Table 10 were calculated and are given in Table 11.

Table 11
AB" 0 0 0 (t] 0 0
PTEL ka @ 25°C | kd @ 25°C | ka @ 37°C kd @ 37°C | ka @ 37°C | kd @ 37°C
XGa. (nM) - (nM) - (M) - (nM) - (nM) - (nM) -
Xxx 34mer 34mer 34mer 34mer 84mer 84mer
011 23x10° | 22x10° | 3.6x10° | 13x102 ND ND -
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gattacgttt gggggagctt tgactcctgg ggccagggaa ccctggtcac
cgtctcctca 360 g 361 <210> 62 <211> 120 <212> PRT

wa2d3m1ddonosapi en <400> 62 Ju Val G n Leu Val P@A/NSH08/025161
Gy Ala Qu Val Lys Lys Pro Ay GQu 10 15 Ser Leu Lys

RS T B S Ve s
082, |Qlul wﬁ Netd35 104 45 Ly 10 " Ri2x 197 bro ¥ adp. ND

J 1

0Ser |Asg THP® Al 5. Tyrl03er priox 88 [PHel 84055{ 60 X¥Dh Gly ND

086N [Val2 Tho® | | e.Ger10® a ASpx Wbt [Ser2 kile”Ser TND Ald  ND

17%7 65 90165 Babeuod n Tryx $67 [Sera xlhied Lys Rba Sqr  ND

185 | T o RI19° MPT4 EXT10PYT] GvSx 38 0 FpxAbd WO & TV D

7S IS S TR RN N vl 50 il o R S ke b L3RR100 Jo L0 x 107

188 o P13x4R) L35 1§0a |« 31lax [0 b ds "39“* 082 %40" 95 2x 107

1682/41 104 9 of IRCESaoRE fcaact ¢hct| of gLqeat §a crest gdacanp
18fkcqgcct cc 60| at ct cct gda agt ct agk ca gaqcctcctq

193t dgtgakd 0fanagacctod tt tigg m0Gg| 12®xtalct gedgalo® | 2.0x10°

239¢daggs¢a08cet coacay dt o gapTt]| af gaaet't § c16aaqolgt tes x 10

22587 | 9%319)‘59 “T.@%i@%‘?@&ﬁ%’ggca%x%gt (2899810° | 1.9x10°

0] 210X é’gj vy f#gggﬁg"‘ 9999 10° | 82x10"

ot d

I\

1t —C T l‘. J
Dot S Gabohacckly dotlahAdis c| ahad 83422180 64 | ND
23115 49% 13130 BRI 13> Mivpsabi erNE9<4 0> &P Aspl _ ND

Joke [val 'NIbet Thr ®SDn THr PiND Leu| SerNDeu $er Y Thr ND

Pro Gy 10 15 G n Pro Ala Ser lie Ser QIS Lys Ser Ser
A n Ser Leu Leu Asp Ser 20 25 30 Asp Lys Thr ro . .
L e uNaiyraliEatiorTipr vitre af B4 H HigstiPibow yzntg}}iy an@{bgl@.?z; @’ﬂgdehvers its
eu Leu e. Tyr Se he Ser y
biolggReapignaoos eSS SoHs teNE: €8 NFyniaal i iugbigF, YAt T
mA-Erlr83At§Hd§3 Iﬂ? a;l;hl'io Iaglﬁs Lgs34hul %re?f@rgﬁh beesbiéNtg 1Mﬁb1t biological

Asp Val dy Val Tyr Tyr s Mt G n Ser 85
actlgﬂy AQ& model system, the rat osteoblastic cell line UMR-106 was used. Human and

Rat PTH binds to UMR-106 cells and activates the PTH receptor. Upon activation, the
receptor increases the level of intracellular calcium. Intracellular calcium was monitored by
the change of fluorescence in cells loaded with a calcium sensitive fluorescent dye, which
was measured by FLuorometric Imaging Plate Reader (FLIPR). To determine whether anti-
PTH mAb 183 could neutralize PTH effect, the antibody was pre-incubated with PTH and
its effect on PTH-induced calcium influx in UMR-106 cells was detected by FLIPR. Anti-
PTH mAb 183 blocked the calcium influx induced by 200 nM of human PTH 1-34 in a
dose-dependent manner. The IC50 value for anti-PTH mAb 183 was approximately 100
nM as demonstrated in Figure 1.

Neutralization in vivo of PTH bioactivity with anti-PTH mAb 183. The ability of
anti-PTH mAb 183 to neutralize human PTH in vivo was assessed by infusing the synthetic
human PTH 34mer into rats and subsequently administering anti-PTH mADb 183 or PBS.
The 34mer was administered subcutaneously via a 1-week osmotic pump (50 mcg/kg/day)
starting on Study Day 1. The hypercalcemic response to the infused PTH was used as a
biomarker to assess neutralization of PTH bioactivity by the anti-PTH antibody. Anti-PTH

mADb 183 (3 or 10 mg/kg) or an isotype matched control antibody (PK 16.3.1, 10 mg/kg)
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He A@n Leu Trp Thr Phe Gy A@n Gy Thr Lys Val Gu H

e Lys 100 105 110 <210> 65 <211> 352 <212> DNA <213>
whlimssapien <400> 65 gaggtgcagc tggtggagtc t ggpgnasme3/025161

ttggt aaagc ct ggggggt c ccttagactc 60 tcct gt gcag

cct ct cgcct gga ctgg t ccgccaggct
Wasﬁ%“ %8&3‘& é!gilﬂg f’g 5yt @ sltneaa ghgdeveloped in the rats.
AntaRagf 1&@0@1933%99&?&13@@ BypeRQ1 a6t @ffg@tg gr hAGEE gtl‘gﬁ%r the entire course
aggcagattc accatctcaa ‘gagatgattc aaaaaaca
of the ¢tpetiotegtatdadh damdaglafigmaancc gaggacacag ccgtgtatta

ctgtaccacg 300 ggagctactt ttgactcctg gggccaggga
accctggtca ccgtctcctc ag 352 <210> 66 <211> 117 <212>
PRT <213> Honosapi en <408 A8%p(tY Val G n Leu Val GQu
Ser Gy Gy Gy Leu Val Ly—s‘PT‘o—%y Gy 10 15 Ser Leu
Arg Leu Ser CyStrudftwalihmalBes ofGhyti PHE] ZKhﬁbd?lm Ser Asn

20 25 Trp Met Ser Trp _Val Arg Ay )
Lys 1@ W@Béqtﬁaﬁy thens,and the vapable I@Wﬁw fPF @GL%lbe;@fss shown in

Tab%)ér/g aiﬁg\fe weR s%ﬁén@&’to-ﬁégemﬁme tﬁ&g D eé s%{%n%ﬁs.p Tig pc%%g)?eQe sequence
informetigs rfOfI' htﬂ 61&1—??17H7 snidodiesuardysholveu irGithe WejueAs® [Sehg submitted

Ley L hr Gu / hrAIaVaITr859095Tr
hef@mﬂ*a T'Kﬁﬁ“féfl% n}&?lsofﬁs‘?faﬂgﬁ@% amééﬁq%esciogi egghnganppa ?&f kappa chain
condbithtib@0 105 H O Val Thr Val Ser Ser 115 <210> 67 <211>

337 <212> DNA <213> Honpsapi en <400> 67 gatattgtga

t galdtecegiablet leaay thtic audegttecgtgances oeteggatacd ac dgeetias the VH

0 20atctcctge t ct agt ca _gagcctcctg cat agaaatg
&t ﬁlﬁ afegloc“??ij’g’;‘g%tegﬁmgi@ T AESPY c*&@'éen&@ccgg% éé‘é_uences were then
G058 GE A 1) AT GRURGRI P v v
D aadtbeegaat seqiiédiiceago aagt ggnagydiypagaaatiq@ist 908Etimary amino acid

tatta ca t caa ctct acaaactccg 300 _tggacgttcg
Secl‘&é’&%%‘a%g @e é‘gtéé) shainn e SQSW“#QE@HT%% qug@mdlpg sequences

are ?’ﬁé\% Ar?gger ér @5&%‘2{% %’é é&gfe 1’@5[86 BeX ?\é‘a{no Rhia sequence.

Amino acids in the sequence that were identical to the indicated germline sequence are

indicated with a dash (-). The light chain was analyzed similarly to determine the V and the
J-regions and to identify any somatic mutations from germline light chain sequences

(Figure 4).

EXAMPLE 4
Use of Anti-PTH Antibodies as a Diagnostic Agent

Detection of PTH antigen in a sample

An Enzyme-Linked Immunosorbent Assay (ELISA) for the detection of PTH
antigen in a sample may be developed. In the assay, wells of a microtiter plate, such as a
96-well microtiter plate or a 384-well microtiter plate, are adsorbed for several hours with a
first monoclonal antibody directed against the antigen. The immobilized antibody serves as
a capture antibody for any of the antigen that may be present in a test sample. The wells are
rinsed and treated with a blocking agent such as milk protein or albumin to prevent

nonspecific adsorption of the analyte.
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10 15 Gu Pro Ala Ser lie Ser Cys Arg Ser Ser A n Ser
Leu Leu His Arg 20 25 30 Asn Ay Tyr Lys Tyr Leu Asp
wae@shyeiilteuy A n Lys Pro Ay G n Ser 35 40 45 RCDUSA003/025161
Leu Leu lie Tyr Leu Ay Ser Tyr Arg Ala Ser Ay Val
Pr
gu@&qé%hﬁﬂe%u «?_Hos‘r zgfl thg%gp%%esggﬁné eys’&lr%éc\t/{aa ¥t E_chtammg the
antlg‘klnaoﬁlvuh Aspluviah c&ty&m‘vi@ a §"[y1|1da'f(j/ amﬁ)ymi dftthe ﬁtrgeﬁ\l &1(:851 @fhple may

95 Leu G n Thr Pro Trp Thr ys Val
be, for gxfpple; § serigp sapgle g a5y C%@SE@&%Q f%%m&& cyslspgigirculating
- < > EQ%H > t gcagc tggtggagtc
a““%%é%‘d%aggﬁ?%é%ﬁ“‘f%@ °£?§‘B§gg§ét c ccttagactc 60
t c tfgt gmsimgentayt thg adst samait ot stagtdard athg omeﬂkgwe trgatgd twghgd second

ol RgBac BB T 8 5 G0 ada: 2 0801 B8 ce Ailgeitep with biotin. The

labege@%ﬁgt g"%gﬁ nFORSAIALE Gs AGGALE ?%ﬂﬁb&ﬁ)g R QL1 RARAFEGY second

tctgc aaat gaacag cct'gaaaacc gaggacacag
antib&iyt Oteakéls ot ateared avith 30dinggapgt@d hbrsetagabtpeot:gdase (HRP) and a

. ccaggga accctggtca_ _ccgtctcat.c tec, 353.<210> 70
Suite3q phiomPRoRB PSSP PEONCRATEEGR o th ApdzenT @EJe%ﬁampleS is

ol g 5 Y Xy Kot el s
ThiITHRhELISA Ashy Arevidd 2&11§ﬂy Teppciket anSeverJr goMéive /&sgiy for the
Gn Ala Pro Ay Lys @ Asp Trp Val 35 40 45 Ay

deteafipn pf the P @@%geny%aﬁqﬁgsaagﬂxea y Gy Thr Thr Asp Tyr
Ala Ala 50 55 60 Pro Val Lys Ay Arg Phe Thr lie Ser
Arg Asp Asp Ser Lys Asn Thr 65 70 75 80 Leu Tyr Leu

Det@ﬂrﬁn&t’ﬁin o‘finT Ebesndestdationdn dipatiédtyaAgle Thr Al a Val Tyr 85

90 95 Tyr Cys Thr Thr Ay Ala Thr, Phe Asp Ser Tr
am vmh Rld§ A isolovelspdd tp guapity PR {E3Plsadr hlé’é$ @P\éd serum.

The iftlgrﬁ?rz Oa %%rm ?Cagftugljo?&e d3a3Re fﬁﬂgw&%ﬁ'}; 800%i2€ Rifferent

gac ccactctcc ctgcccgtca céect ggaga
epitdf&AGLHhE ‘P‘Tl—ﬁﬁlolecule. The ELISA is performed as follows: 50 pl of capture anti-

PTH antibody in coating buffer (0.1 M NaHCO3, pH 9.6) at a concentration of 2 pg/mlL is

coated on ELISA plates (Fisher). After incubation at 4°C overnight, the plates are treated
with 200 ul of blocking buffer (0.5% BSA, 0.1% Tween 20, 0.01% Thimerosal in PBS) for
1 hr at 25°C. The plates are washed (3x) using 0.05% Tween 20 in PBS (washing buffer,
WB). Normal or patient sera (Clinomics, Bioreclaimation) are diluted in blocking buffer
containing 50% human serum. The plates are incubated with serum samples overnight at
4°C, washed with WB, and then incubated with 100 pl/well of biotinylated detection anti-
PTH antibody for 1 hr at 25°C. After washing, the plates are incubated with HRP-
Streptavidin for 15 min, washed as before, and then treated with 100 pl/well of o-
phenylenediamine in H2O2 (Sigma developing solution) for color generation. The reaction
is stopped with 50 pl/well of HpSO4 (2M) and analyzed using an ELISA plate reader at
492 nm. Concentration of PTH antigen in serum samples is calculated by comparison to

dilutions of purified PTH antigen using a four-parameter curve-fitting program.
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atctcctgca ggtctagtca gagcctccta catagtaatg gatacaaatt
tttggattgg 120 ttcctgcaga agccagggca gtctccacag
wee@shgaict atttgggttc ttatcgggcc 180 tccggggt BCT/US2003/025161
ctgacaggtt cagtggccgt ggatcaggca cagattttac actgaaaatc
240 agcagagtgg aggctgag gtt tattactgca
t gcaagctct acaaactccg 3 tcg gccaagggac
caag ol g9 fl-PRRELn I Aics 4d- Preal Secodddry Hybérpadatidvtofditin
<213> Honosapi en <400> 7Z Asp Tie Val Met Thr d@n Ser
Prd ol_cwersane theunPri@ &f&ctsTWanerbTI@a}mh@iﬂEemnﬂqﬁdlwaal patients
Ser lie eu Hi
wity G0 kg PR T b npiieiagh Byt pi ot G e renal
d1se€§eoargeﬂro@@msf§tu ”fl SbbecRliDatibiits bRbrL@H é/‘sﬂs Gorlat Neds€fbur months
Ser Tyr Arg Ser Gy Val Pro 50 55 60 Asp Arﬂ
pnoPh@ eBarlln@ny. Aihg ;@tlyn@eaaclﬂiyvem histery Ehelevpited perum| PEH values of
lie 65 70 75_80 Ser Ar u Ala Gu Asp val Gy
greajey thar 400mRg/mb wh tﬁﬁcﬁwﬂfgathg@ P¥0 95 Leu G n Thr Pro

Tr Pafibhts B Ecbéd%v@r e ¥rtal D hmb¥® ofdimdIvith lah @ffeMsvelffount of anti-
105 110 <210> 73 <211> 358 <212> DNA <213> Honpbsapi en

PTH466bod%3 og @@gt:lgr; agn,tamg@ sigalt exteygdyagased tig gfpm‘mlgt@ anti-PTH

antlgg%y ggg LS g ?léet %{aﬁr&g@r? &E:g%ag %}tg{%t %;ft?&ored to determine

levé}§ FPARAML Qa&hﬁﬁ ggﬁ&bﬁoﬁgt §4i&RAkin, Bond AiRA i ?ﬁcﬁﬁhzﬁé&a @nbound

atactatcca 180 tccgt ga agggccgatt caccatc
actiag dJdhaatal) PAFhgadotly totnd ead enboanl), ewhaadiglabip and spinal bone
gc tgagagc cggggacacg gctgtgtatt actgtgcaag aggggagcag
mingesd dERYt ccgag ggctttttga ctactgggge cagggaaccc
tgg sves il Tati sigdifica -Eeduces the
éﬁﬁig%g@%%g%&ggdéié%% ad Et a{leglll F%Hn Lg%c%,Va G u
levéqu ccylakspadtiie NEH aﬂdateﬁ’nmecﬂrytl@l ajoost@emp}er T]L@Iﬁdﬁpag}lents also

LeuSera%sAlaAlaSrGI Rn-{ PheSe Ser Tyr Ikali
shoyp zigmiscand Jesprafest ryfneTsEi, ¥ ASIEPE Gf%ra‘é ?C’Eﬁsa alne
phogﬂ)(at%u %eléte:ﬁ $at¥ﬁ %Q%A%m%§ tgrﬁé \}?nglfhﬂs ?eélgcﬁé%ﬁgggl %ér;ﬁ/m calcium

follAbv@ngthe fier dd)SeeorSQTth/éfoge @dalaﬁsm ADr ltirse, AsdialSdrip Iaadl spinal bone
Tyr Leu 65 70 75 80 dn t Asn Ser. Leu Arg Ala Gy
minggg) dumpitpvall\iaererss cqppargg do Aageline in untreated patlents In contrast,

patients treated with placebo maintain increased levels of circulating PTH, and persistent or

decreasing bone mineral density.

The foregoing written specification is considered to be sufficient to enable one
skilled in the art to practice the invention. The invention described herein is not to be
limited in scope by the construct deposited, since the deposited embodiment is intended as
a single illustration of certain embodiments of the invention and any constructs that are
functionally equivalent are within the scope of this invention. The deposit of material
herein does not constitute an admission that the written description herein contained is
inadequate to enable the practice of any embodiment of the invention, including the best
mode thereof, nor is it to be construed as limiting the scope of the claims to the specific

illustrations that it represents.
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85 90 95 Arg Gy Gu Gn Phe Val Arg Gy Leu Phe Asp

Tyr Trp Gy Gn @y 100 105 110 Thr Leu Val Thr Val
W®E0058er111L15 <210> 75 <211> 322 <212> DNA <213BCT/US2003/025161

Hom)sapi en <400> 75 gacatccaga t gacccagtc tccatcttcc

cat ct g t cac 0 a C
ordr eh<Goaical PagR dnarqge cor i b 1P ions, pregs. et
bOOk]SZQIl(gﬂg FREHHAChE tFHBREGETited Hcpdial 19Ghe @ﬁ@ﬁ@t‘l‘a@ﬁ hky are not already,
t acaaagt gg ggt cccatca 180 aggttcagcg gcagtggatc

are hege@gamgla:tratt b@z@tmbm@f@rmoagmagm@mgc agcct 240

R g e e e R

mveﬁ@éﬁlﬁnéoges&@ge%%tﬁ%eﬁzﬁ%ae F&Uﬁ@bﬁﬂ{]/ﬁte@ 54QR idGeds®. | iTe will be
Gn Mt Thr An Ser Pro Ser Ser Val Ser Al a Ser Val

appranytecl,Ohomwe\s rihwtr@o wttemhow| degailed thejereggine May SepeaiGihtext, the

e b, Bl 42730 o e M et

accoftidhcéiwith S %déieﬁdéeﬁcLImﬁlsrhn@%y Wivaladis Begeober Arg Phe
Ser Gy 50 60 Ser Ay Ser y Thr Asp Phe Thr Leu

Thr lie Ser Ser Leu Gn Pro 65 70 75 80 G u Asp Phe
Ala Thr Tyr Tyr Cys G n AGn Ala Asn Ser Phe Pro Phe 85
90 95 Thr Phe Gy Pro Ay Thr Lys Val Asp lie Lys 100
105 <210> 77 <211> 361 <212> DNA <213> Honobsapi en
<400> 77 gaggtgcagc tggtgcagtc tggagcagag gtgaaaaagc
ccggggagtc tctgaagatc 60 tcctgtaagg gttctagata
catctttacc aactactgga tcggctgggt gcgccagatg 120
cccgggaaag gcctggagtg gatggggatc atctatcctg gtgactctga
taccagatat 180 agcccgtcct tccaaggcca ggtcaccatc

t cagccgaca tgtccatcag caccgcctac 240 ctgcagtgga
gcagcct gaa ggcctcggac accgccatgf attactgtgc gagacagggg
300 23gattacgttt gggggagctt tgactcctgg ggccagggaa
ccctggtcac cgtctcctca 360 g 361 <210> 78 <211> 120
<212> PRT <213> Honosapi en
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<400> 78 Gu Val Gn Leu Val Gn Ser Gy Ala Gu Val

Lys Lys Pro Gy GQu 10 15 Ser Leu Lys lie Ser Cys Lys
w@oRes8er11Arg Tyr |ie Phe Thr Asn Tyr 20 25 30 AePpUB1083/025161

Gy Trp Val Arg G n Met Pro Gy Lys Gy Leu Gu Trp

WH%%‘? Gy elie Tyr Pro Gy Asp Ser Asp Thr Arg
yr ro Ser Phe 50 55 60 Gn Ay Gn Val Thr e Ser

Al al. Agphivban ﬁmnobloealSattib‘Bﬁy it i toﬁﬁaritﬁyrmd &Grm«me (PTH) and

AQn Trp Ser .Ser Leu L Al a Ser Asp hr
compyPiey Do GTbEIRIOAK GO RRL P the Grou sprisyog of SEQ

R R AR e s e L T

DNAQ <Z218=ntidyseClaim <4 04they Borgptiding gtlight tlgae anagascid sequence
tccactctct ctgtccgtca cctggac tcc 60
selegtediiEqm Jleraue eanshiieg 0§§ ﬁf@p%» gaﬁ,a égt?gﬂ Fhadatle PG 40, 44,
48, tjbt% @bt@g@Z@ LAagekgcaga agccaggeca gcectccacag
ctcctgat ct atgdagtttc caaccggttc 180 tctggagtgce

caght aggmmam HQMgQOa:gcangggd}cmgg@ads: agbirharc REHaatdgagaatses a light

chafrgzgg%gég é@%pg?@ S Hgm ¢ gé{o%%grg%%s Q@%&%@@NQS 4,8,12, 16,

t a 333 0 <212> PRT <213>
20, qi‘r%gg jeéi:"l@j%% §8%f,?05§ 5(})_,'%2, (\§/8§I]7& 7']I'6h Gn Thr Pro

Lewd. S@fhe laetibdsiyrof\GhinT Br fuRher ((Eln)prﬂsn@ dlfkeal’y chuig aRtino Atid sequence
Ser, He Ser Cys Lys, Ser._ Ser G n Ser Leu u_As er
selopEdepradly LD 95 HIE OFPFCLENRSY o7fpiOryfs Lo o e 1/ 3% 38, 42

o] P O 45 Pro G n Leu Leu He Tyr Qu
46, Sb Szg% %%6 s agggﬂSer Ay Val Pro 50 55 60 Asp Arg

Ph e5.Sdhe Qiuynaﬁennoﬁqlox% rantH)()ddeslﬂ’ Cl‘k&nF’}heNH'dﬂemLthel héavgy thaén amino
65 70 75 80 Ser Arg Val
SeqgIce PRHUNRLAES e $ﬂ6€f§ér0f8§E@01@5Nﬂ * aﬂﬂsthEehghfr ﬁhar% ramino acid

oo B ST g, S o e Ly 1001057110

6. The human monoclonal antibody of Claim 2, wherein the heavy chain amino
sequence comprises the sequence of SEQ ID NO:6 and the light chain amino acid
comprises the sequence of SEQ ID NO:8.

7. The human monoclonal antibody of Claim 2, wherein the heavy chain amino
sequence comprises the sequence of SEQ ID NO:10 and the light chain amino acid
comprises the sequence of SEQ ID NO:12. |

8. The human monoclonal antibody of Claim 2, wherein the heavy chain amino
sequence comprises the sequence of SEQ ID NO:14 and the light chain amino acid
comprises the sequence of SEQ ID NO:16.

9. The human monoclonal antibody of Claim 2, wherein the heavy chain amino
sequence comprises the sequence of SEQ ID NO:18 and the light chain amino acid
comprises the sequence of SEQ ID NO:20.

10. The human monoclonal antibody of Claim 2, wherein the heavy chain amino
sequence comprises the sequence of SEQ ID NO:22 and the light chain amino acid
comprises the sequence of SEQ ID NO:24.
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<400> 81 Ser Val Ser Qu lie Gn Leu Met His Asn Leu

Gy Lys Hs Leu Asn 10 15 Ser Met Gu Arg Val Gu Trp
waewsAtgilLys Lys Leu G n Asp Val H s 20 25 30 BSTURN03/025161

Val Ala Leu Gy Ala Pro Leu Ala Pro Arg Asp Ala Gy

Ser 1 B8 Qufirin GhBndtichal ﬁtﬂﬁfdg %lai-n)( 9. GHérda Rhé\pBa ham amino
Leu Val Gu Ser Hs Qu 5 Lys  Ser Leu Ay

seqidrme Asymprisss Aha ségeniéa lof ARRQ \IB) NQE@6 Timd theslighs (71(31117 51mino acid
80, Al L S Ser@é%lg éé{? 2 <211> 34 <212> PRT <213>
CONUPIYES HiSEH 24D QISNOYS) Ser Gu lie Gn Leu Met
Hi Slfslnxe Liitha® ShohdFordl Sty ACihfin 10 WikkeilRhe & 2}%in amino

Val Glu Trp Leu Arg Lys Lys 'Leu G n Asp Val Hs 2
seqﬁﬁlcéswnﬂitfseKZHeﬁze@&ngé DI>SH@Q IHZI\D39’Riﬁd<Qn:3hght chain amino acid

Honosgpi en <4002 t Hs Asn Leu Gy Lys Hs
compy{se SS%‘fen%Pfﬁfé Ii&ﬁﬁo Gu 10 15 Trp Leu Arg Lys

Lyslﬂ-%ecﬂlﬁhaﬁslﬁi&(@dlorﬂl %HMX?SPCM% Al \f?héf&ﬁ tﬁ% Bhe%@ @fﬁm amino

Ala Pro Leu Ala Pro Ar
seqﬂer@eLgmnmms 3be 40quEnc& o Sﬁp msmcwan amluﬂwahglﬁﬂ uha$erammo acid

Hs Qu Lys Ser u Ala 50 55 60 Asp Lys Ala
comygjsey/he S%W%Pfﬁﬁ rgrﬁfo%;s Ala Lys Ser Gn 65 70 75
<2194? ﬁl% Al\} é&xﬁgﬂa:f “anfifdd <gf1éﬁurhbﬂt\§l?é%lﬁnch§4@% &thin amino
u Irp Leu Arg Lys Lys Leu
seq\iﬁicel—h:c&nﬁﬂ&s ]tﬁe ]squ&SlEh e)f\,&HSQA][h N.@ﬁSGhyi Aleah@hto cllmnu amino acid

Ala Pro Arg Asp_Ala Ser 20 25 30 <210> 85 <211> 34
cotmzﬂestfpmq@fegf ﬁEQ&?a%PéW- <400> 85

15. The human monoclonal antibody of Claim 2, wherein the heavy chain amino
sequence comprises the sequence of SEQ ID NO:42 and the light chain amino acid
comprises the sequence of SEQ ID NO:44.

16. The human monoclonal antibody of Claim 2, wherein the heavy chain amino
sequence comprises the sequence of SEQ ID NO:46 and the light chain amino acid
comprises the sequence of SEQ ID NO:48.

17. The human monoclonal antibody of Claim 2, wherein the heavy chain amino
sequence comprises the sequence of SEQ ID NO:50 and the light chain amino acid
comprises the sequence of SEQ ID NO:52. ‘

18. The human monoclonal antibody of Claim 2, wherein the heavy chain amino
sequence comprises the sequence of SEQ ID NO:54 and the light chain amino acid
comprises the sequence of SEQ ID NO:56.

19. The human monoclonal antibody of Claim 2, wherein the heavy chain amino
sequence comprises the sequence of SEQ ID NO:58 and the light chain amino acid
comprises the sequence of SEQ ID NO:60.

20. The human monoclonal antibody of Claim 2, wherein the heavy chain amino
sequence comprises the sequence of SEQ ID NO:62 and the light chain amino acid

comprises the sequence of SEQ ID NO:64.
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Ala Val Ser Gu Hs Gn Leu Leu Hs Asp Lys Ay Lys

Ser lie An 10 15 Asp Leu Arg Arg Arg Phe Phe Leu Hi s
wok@sheuniiie Ala Gu lie His 20 25 30 Thr Al a RRL/0S2085025161

<211> 84 <212> PRT <213> Honobsapi en <400> 86 Al a Val

Ser L i ' ' . .
S P AP BB S i
seqiugide GompABps Yiad stljiendd o2 BRY IBsNIP6E avfdl thSelight echald ymino acid

Val Gn Met Ala Ala Arg Qu Gy Ser Tyr 35 40 45 dn
comprigesihg sqgtentsef $KQ IANP @By Asn val Leu val Asp Gy

N
seq@rde <cbhiris8y the kdguedde €2 1SEQ RBT N2 18 >andothes Aglitechaid @tino acid

87.Ala Val Ser JQu lie G n Leu Met H's Asn Leu Gy Lys
conprises thg spguene@of BEQAP NRA172g u Arg Met G n Trp Leu Arg

Ly SRS RofiRoMiant a2t ERud®, APRERONSRIAY Bfin amino

seq@&ice @dinprises Ghe) skquenditof HBQ A N@04 Gyl theslightschagn amino acid
Asn 10 15 Ser Met_G u Arg7 Val GQu Trp Leu Arg Lys Lys
conpsisesihe sagyenvapf PEQ 1P@¥9:795 30 Asn Phe lie Ala Leu Gy

Al r u . .
o el BB o BB B S 208 o smin
seqibnteDELMFiRY thy seFainct af SEQ 1B W62 #siptheytightl ehahs mmino acid
al Asp Val Leu Thr 32/1305 70 75 80 Ala Lys Ser An

comrisgs tggequenes of SEQA PRT <213> Honpsapi en
25. An anti-parathyroid hormone (PTH) antibody that binds to human PTH with a

dissociation constant Kp of less than about 10° M.

26. The anti-PTH antibody of Claim 25, wherein said dissociation constant Kp is
less than about 107'% M.

27. The anti-PTH antibody of Claim 26, wherein said anti-PTH antibody is anti-
PTH mAb 183.

28. A human anti-parathyroid hormone (PTH) antibody that comprises a heavy
chain amino acid sequence of SEQ ID NO:2 and comprises a light chain amino acid
sequence of SEQ ID NO:4.

29. An antibody immobilized on an insoluble matrix, wherein the antibody is the
antibody of Claim 2.

30. An improved method for assaying the level of parathyroid hormone (PTH) in a
patient sample, wherein said improved method comprises the use of the anti-PTH antibody
of Claim 2 for detection of the level of PTH in the assay of a patient sample.

31. A method according to Claim 30 wherein the patient sample is blood.

32. A composition, comprising the antibody or fragment thereof of Claim 2, and a
pharmaceutically acceptable carrier.

33. Use of an antibody in the preparation of medicament for the effective treatment
of hyperparathyroidism in an animal, wherein said monoclonal antibody specifically binds

to parathyroid hormone (PTH).
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<400> 89 Gy Tyr Ser Phe Thr Ser Tyr Trp lie Gy 10
<210> 90 <211> 17 <212> PRT <213> Honosapi en <400> 90

wo p@slhidaitSer Pro Gy Asp Ser Asp Thr Arg Tyr SeCT/BSm03/025161
Ser Phe G n 10 15 Ay <210> 91 <211> 11 <212> PRT

Se rﬁ%{[ﬂ@ %éé‘%el Hﬁ# Q\g%ﬁe% 5%‘1 Ql}tgﬂl&g ¥ ;D{/rhu}{‘ ETaHég(f?Q/
Ho I’ﬁﬁs H}he eﬂe 40P B3, k&ylsreSESalcSmedﬂameﬁeredUms the levak pf circulating

%s Thr Tyr Leu Tyr 10 15 <210> 93 <211> 7
PT&mﬁlsapmaléz suBpsapi en <400> 93 G u Val Ser Asn

6P lﬁw%% ﬁ 8%11?193}2 %}&ere sa@]ﬁleﬁ c%meélt’lx?eﬁﬁgegl{ e ?E;'V%Eof Trculatmg

Hom)sapl en <
PTI3 i< @ikQmif4 by2bbat 3076<212> PRT <213> Honpsapi en <400>
95I|eI|eTrProGI Asp Ser Asp Thr Arg Tyr  Se ro ]
- Ser3bilkeas o glaim G %emméaléefl@%n&@d&%eﬁge e of Cireulating

PTH 21 8% AHRARSAPLSHt 75%.

38. The use of claim 33, wherein said medicament reduces the level of circulating

PTH in the animal for about 24 to about 36 houss.

39. The use of claim 33, wherein said medicament reduces the level of circulating
PTH in the animal for about 48 to about 60 hours.

40. The use of claim 33, wherein said medicament reduces the level of circulating
PTH in the animal for about 72 to about 84 hours.

41. The use of claim 33, wherein said hyperparathyroidism is primary
hyperparathyroidism.

42. The use of claim 33, wherein said hyperparathyroidism is secondary
hyperparathyroidism.

43. A method of effectively treating a mammal suffering from hyperparathyroidism,
comprising:

identifying an animal in need of treatment for hyperparathyroidism;
administering to said animal a therapeutically effective dose of a monoclonal

antibody that specifically binds parathyroid hormone (PTH).

44, The method of claim 43, wherein said antibody is a fully human antibody.

45, The method of claim 43, wherein said therapeutically effective dose of the
monoclonal antibody reduces the level of circulating PTH in the animal by about 25%.

46. The method of claim 43, wherein said therapeutically effective dose of the
monoclonal antibody reduces the level of circulating PTH in the animal by about 50%.

47. The method of claim 43, wherein said therapeutically effective dose of the
monoclonal antibody reduces the level of circulating PTH in the animal by about 75%.

48. The method of claim 43, wherein said therapeutically effective dose of the
monoclonal antibody reduces the level of circulating PTH in the animal for about 24 to

about 36 hours.
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<400> 96 Tyr Tyr Asp Tyr Val Trp Gy Ser Tyr Al a Tyr
Thr 10 <210> 97 <211> 7 <212> PRT <213> Honopsapi en
wa2@8m1871 Asp Tyr Val Trp Ay Ser Tyr 1 5 28 PCT/US2003/025161

49. The method of claim 43, wherein said therapeutically effective dose of the
monoclonal antibody reduces the level of circulating PTH in the animal for about 48 to
about 60 hours.

50. The method of claim 43, wherein said therapeutically effective dose of the
monoclonal antibody reduces the level of circulating PTH in the animal for about 72 to
about 84 hours.

‘ 51. The method of claim 43, wherein said hyperparathyroidism is primary
hyperparathyroidism. |

52. The method of claim 43, wherein said hyperparathyroidism is secondary
hyperparathyroidism.
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