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ANTI - HEPCI DI N ANTI BODI ES AND USES THEREOF The present
invention is in the field of nmedicine, particularly in

wo b@ofossgbd of anti bodi es agai nst hunman nat ure PEPUSZTNSI081493

More specifically, the invention relates to

hepci di n-25 sel ective nonocl onal anti bodies which are
capabl e of neutralizing human mature hepcidin

bi oactivity and, therefore, are useful for increasing
serumiron levels, reticulocyte count, red blood cel
count, henogl obin, and/or hematocrit in a human for

pur poses NTFHEPCHRIN ANIHBOEHES AN USESAHIBREQFe

hepci di n- pronot ed di sease, condition, or disorder such
as anem a. Presently, suitable and effective therapies
for aﬁhﬂrri)rasenoinvérmilon ane thedicdd ofghedomiices pdiigdaten tlarfeld of

C h d t
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le OSG eoggr a]ingﬁét prleve ?m a E]tllﬁgl{ rtn%tgrea 01d )nj;ooronéégta Ehg ase, condition,
Kmﬂe&ﬁmnau1mwmmnabsorptlon iron recycllng by
gtag: ggres g,r Sbl?ro]bg Cp er%fectl hera% alésl o%angélgaren II'.EOP?I"I:GII’HIT %trc%romc
liscasgy are limited. | Spetllﬁealp'aeﬂythpdppmtm Iamgmlsﬂﬁtlme Bffa:tlaﬂdll anty about
Bg/ faagZhG Capuren g] Iagd 9 agseogf%teed wH[lljl un esuelﬁc 1ge eff c’?s %ﬁﬁcgn%%r
A ept Eont'al p|c§P

Pskahﬂ‘nmns ale Meﬂlﬂb]ﬁ «iuam tﬂe HM oﬁbcmssammanon, 1nfect10n and iron
%955% lumtargeting signal sequence, and a 35-am no
X?d)groregion Wi th a consensus furin-cleavage site
|nnedHamehquami@me@prMEhaxé%é@mﬁ@nmhmﬂﬁbgmmmﬁmaesds
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hmmbsolqﬁng 1ebén3623511n§bbcma66pﬂag¢mﬁndhmmn@hﬂmaﬂ@a {rom @epatic iron
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aﬁsmmkaMMxMQmﬁﬂbﬂﬂnmnvdmameAIthough anti bodies to

hunan epci di n.have he orted evi ousl|. see,.
" R bt g ResrT B LS St S5 iting a
Zﬁﬁébll @IOtQﬁlﬂEﬂ 2anchi0Q7d A2 AB6¢ retioalulGdrgttiieasighal dequake, and a

S?’S a'n}moraé: lrlﬂr%%lgln ngtélggcglnsle%sautslﬁgr?n é’l\gavglgeos% e?r%r?ndé(% ‘Pely tloﬂoe\{leed by

the C-terminal 25 amino acid bioactive iron-regulatory hormone, human hepcidin-25
(SEQ ID NO: 1). Various N-terminal truncated forms of human hepcidin-25, such as
human hepcidin-20 (i.e., amino acids 6-25 of SEQ ID NO: 1) and human hepcidin-22
(amino acids 4-25 of SEQ ID NO: 1) are also known to form in vivo.

Although antibodies to human hepcidin have been reported previously (see, e.g.,
U.S. Patent Application Publications 2004/0096990 and 2007/0224186, and PCT
International Patent Application Publication WO 2008/097461), there still remains a great
need in the art for additional drugs to treat diseases and disorders associated with anemia
including anemia of chronic disease such as anemia of cancer and anemia of

inflammation. Because hepcidin-25 is the most, if not the only, physiologically relevant
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need in the art for additional drugs to treat diseases
and di sorders associated with anem a i ncl udi ng anem a

wotooelssyai ¢ di sease such as anem a of cancer aPCI/HRZONS/681493

of inflamrati on. Because hepcidin-25 is the nost, if

not the only, physiologically relevantform of hepcidin

i n humans, anti bodi es that selectively target human

hepci di n-25 as conpared to hepci di n pol ypepti des that

are not physiologically relegant, are particularly

needed. Therefore, the present invention provides

é‘@ﬂrre@fthep@dinhti lybmaa fanhibadyes thent gélentivel dargdi bnapelrpeidin-25 as
R

dueqbdd hgefass the ipatsed iwicttipngirewidas ededtve dligh dfinitm engincered
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sen I nventi on 1nc ove

di)ﬂileﬂhi(‘xtbylvﬁl' fochu cliis it pwsdﬁ mvbﬁtbinencdux@rlmprwéd plEI}dl of yhe antibody

the eb ut.t casts uct| .an

PR s bR g P BB SO B Mol Byen s
fooaater h%retmﬂcbmdg/l e}ﬂieﬁdflﬂmetss atdj”ﬂafutﬁfoemedntﬂiadyt)l'telumﬂmmlstered
comrerci.al ly availa noassays for. hu
o, not e TR DR R R o DR R 8 Ro
rdﬁlf@mlate theodciige q)ﬁydr(un@calllyeﬂevadt fmrrﬁsr @ﬁhunraadimcvdan from inactive,

0 relevant epcj d|n S (
DSl B e e TR B K el
Q&éin)ltoﬂ)@wz 932008)) (20(]?8))3 Stradehyy, rImBSIhethmish@ skdectioely assay for

el e a 5
ot Dby ke S W S R R
@Uiﬁbﬁﬁ@ﬁﬂﬁﬁetﬂﬁishﬂddl mﬁmmhhes efuati@ dfhie wepay atrhosf hopcidinésce,
v.arl ous ee
R PPl 1 RERC BB Ren b ST STY oy Mgy et al.
(EQ&QB) 10: M4I8{ﬂ4)(20(HD ail KemrBJ, E@ﬂ,, et 3.]1,@111']10@8%5453(@0@1)2009701)d
wl?“rath 5‘ nd mg} A .? %20079%' high
1" h 8%5? S&B%yatifsacﬂﬁ B %ré%‘EFr o) 08‘9?8 CYif%e SRIERSS: pikihe hie
dorpbfapkitayor cEXpBE $@1u1r&hﬁlhibh&hehﬂ rgtitidegimplemohtatiqe radeordingly,
ertise re uir i.nhi bit thei
THET b et aneet T agibm by oofish et Bffue oy pgpeidin wih
rmegeldafﬁlﬁfy facktleik hptidhtioani ddaidtieSiniglatragdd, add Fobo@immhess@y for
hhé) spemhc detecttlro]n or measurement of mature forms of human hepcidin for diagnostic
and/or prognostic applications.
The present invention provides antibodies that bind human hepcidin-25 with a
binding affinity (Kp) of about 800 pM or less as determined by surface plasmon
resonance (SPR) at 25 °C. Preferably, the antibody has a dissociation rate (ko) for
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high affinity for their application in relatively
sinple, rapid, and robust i mrunoassay for the specific

wa@ledoeo5879N or neasurenent of nmature forns of hPEEIS2008/081493

hepci din for diagnostic and/ or prognostic

appl i cations. The present invention provides

anti bodi es that bind human hepcidin-25 wth a binding
affinity (KD) of about 800 pMor |ess as determn ned by
surface plasnon resonance (SPR) at 25 0C. Preferably,
the antibody has a dissociation rate (koff) forhuman
hemei uepmxdzﬁ%bettmmbalmﬁmx 85 hand @b@it $.8% 19nd abdasermineg by

)SPﬁOat QS ([J 1 A€ gntﬁ)\gg)ﬁza@l%%&% o?hﬁﬁaﬂﬁ%&ﬁm—% between

pr ef erab e body
hb@u A0 puM25 alhxmt &%BM aaldotmmm@tbypwli @ 2880 uEv8Omgkpaderably, the

%ﬁg%gse%]g}‘oar%% I?flerp%ﬁu man %‘é pcC i g&h%gg [)@fttg\%g@rt]gg ou %
Zle@rrle:d oy SOwt2530. parasoderaembingbe dyibSBRhaatan 26, 0@ween
%ou i &2@18[ agﬁ/?lgoelﬁ ?g) Np 1{15&% \%{'ﬂt As?a?rdo\f h&?c‘?’dn?% L%&lvﬁ?f}%@gﬁbly,

and abou I'n“an I'n Vivo asSa
hdpcimihnaRsy bevact v Ili-g-indoref dcabdeyn seatreioh rhevblae Engsayre

%?e%ér#&? %Eea&u'b!rsrég/%s ng s Do ﬂet%%&{ a%%ﬁﬁ do rﬁtl\f %{da%‘og gsgrh% in i
bétoeeny cdiboneidid-09 brtharnyI mﬁemblyS@heth ithe aasaylnmamiresrlapcidin-
aﬁicﬁl&yd 1%{errﬂ?£)a%og Iaﬁ‘d/ grsdegf‘aﬁﬁ otnlo\f rlyog d%&leiiegnarg%% })re\’f\é}%l e

ernall zat On
angbodies dagpmdat ]eam ond offthr @BB@ sdlécred fionethe goue con51st1ng ofi)a

the antlbodlesc ri.s tl
?LC%%{%SW 't X a(fld SCAUEnCL a (rlngﬁvrr)l il g% IIIS)tI\I?(%lS}SO?n 1}) ) LCDR3
H@Dﬁ@t}hammgactd‘seqmﬁcmu sho:\mdnmmm@ 3. shovvn in SEQ

ID Nol"he pl’esenp Ventl)on 1ncé§Dm'n§n%cp)%5§tIg$ﬁc%1r\pelly%m%cs: ihl(ijman hepcidin-

sequenceas’ s esen
26 wethta Konofi abmhtt&ﬂ@ pMm lasn hnb@mprisés&t hegeyt cﬂxatnl waeihlyle bigitols

aepei di n- 2 abo « . -
g M?ygg%‘udg aH(Z W§ht cHaln Harlag rg%l[)n %glg}l?{oﬁp?ly[ﬁé% \jvherem
90 ItI)erIé(DVR d&d tnd.CAR paditeptideaihavevh arainb ecid S@Juem:e( 44 SBVRN Jn

BB YERDHG B &b Frrbbdivb S T R b B LEYR ngpiqen

$EQ th®arhioe a01ﬂl4&1uaﬁtd:s 1s2zﬁlpwhe1$$]é©ﬁlD\N£bsy 128 and lﬁhESrbd@\/*Rly,

B0 BRSSP B s o o
ISEQJI@:NOVGIM an(lilR3, )reslpbh&wH@V(R (an dletH(éVlk@ishB Wyp&pﬁdes
ot nei amc1 Qe e uen(i:egE ? \NQSQ@;QZ S Vel
f%‘i 3?1 Ay F%“éﬁ‘éé’? F‘ Yo ippEQ nd Reﬁ‘é Y
LCVR pbd prpept indasioh mceldbshzel bty tEﬂlsdeaﬁque;ﬁnmaumsn hepcidin-
d 124 res

30 28BS e o el Gaed! it UBA fHiPopeptiEind
Sighethin\pelypehido ddefeii@rhdieqacy chair and light chain polypeptides have the
amino acid sequences as shown in SEQ ID NOs: 6 and 14, respectively; (ii) the heavy
chain and light chain polypeptides have the amino acid sequences as shown in SEQ ID
NOs: 7 and 15, respectively; (iii) the heavy chain and light chain polypeptides have the
amino acid sequences as shown in SEQ ID NOs: 9 and 17, respectively; or (iv) the heavy
chain and light chain polypeptides have the amino acid sequences as shown in SEQ ID

NOs: 8 and 16, respectively.
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25 with a K D of about 800 pMor |ess and conprises a
heavy chai n pol ypeptide and a |ight chain pol ypeptide

wob@pe581971i1) the heavy chain and Iight chain PCT/US2008/081493

pol ypepti des have the am no acid sequences as shown in
SEQ ID NOs: 6 and 14, respectively; (ii) the heavy

chain and |ight chain pol ypepti des have the am no acid
sequences as shown in SEQ ID NGs: 7 and 15,

respectively; (iii) the heawt-chain and |ight chain

pol ypepti des have the am no acid sequences as shown in
SEQ | Dhd\@ssenginagndiion heludesqerntibadyl that selectiviely birtds duhemhopcidin-

S0 00T BELIRSHRLEES VR oA O

(@¥pequénced whigh are Presenp taesthnt injarfak fistedm Tablsl luldbegn aml which are

TRSHRE e fodp B FE AR B A OREICC, ety uen

po kytiedy caeprconpLCYRMyyei@loR hewgg enarigo whiil séuance selected from
£ ed in Table erein an

Ri %ﬁﬁ}} co'il?l&ﬁlt 'b%{zbrl %}I(E@bloll pbed in Table 1 h d

are sen e antibody in the sane CDR
posi t TbmpmwnshMMOn mcTvabd an almb(Fétyeha} selbdtivelydirgl haman hepcidin-

¢ ; .
e
$IHB $cludnCss wHiO arg z%senTltrgeﬂ)elelserﬁab ihstv@mtTa(bh: A Iecdinialebwlaph are

PRSP AL gt B DR DB i e
o hytiedy L‘(depr(sesmpHCSf Rr;@l@emm heeiggen eremommsbquance selected from

resent to eth ab, i ed in Table 2 herein and
\% %ﬂupconm sen ﬁlr?e}}uﬁeblazgtl%tkl)ody in the sane CDR

posit irbmmasnsirmwmn mcTakd e aZihbMyehze sabdtiyelydirclk haman
B REt R TR S ST RO BRPLE DaYA POV AT e

sequence eI ecC om | Stl
SEIQ)ﬂl@lQ\[EDRi 2»&1C]15ile prdhest tpgaisemt a F:Ib\/l&tﬁdl immablat lamdi@hlch Are

%p%zlﬁlq Bmt 0d§610t g%\?:n}\;erél?‘% ggsr}tgoﬁn S (,SOOWI% 1In§[2 1ed1 and2 E)é\\%[:é{}R
ﬂbolypﬂﬁﬂe bdﬁpmsm'gﬂ CBRaghish @BRSes‘ﬂiitlta‘getl&r 5| apli’abslsteti in Table 2 and
nat}llza th‘ef i.nTbIentjél and 'ch.tare h :
6@’2 aﬁ? pre%e“%‘ﬁ ARt rhody enlnﬁ%@o%%l ° UBR ‘posPLiton Astovn
Shablern. IPl’eféI'rallﬂiy audh aredmibd)dy)coalpl‘iﬁd R @DRWEDI& GG @resent together in a
ar e e in a

FREBLGT e s ARG AT iR B EF B S it fn? (50
@nmdno:d;)shmfzntnhﬁbler&/entl on in the sane CDR position as
shown bn Table 2. Preh‘%rabl

compr 1 00er SR cBrnt EHEETE rodiP BT numpnpepcian-
126 stithch KlflofTaablht@OG phesre¢ss ashebnviisesdi)arleC R psiepdptide1hdvivgs an
amlnobaocgcy sequence selec’%r(ﬁ”roCDﬁe group consisting of SEQ ID NOs: 101-127, and
(i) a HCVR polypeptide having an amino acid sequence selected from the group
consisting of SEQ ID NOs: 128-151.

The present invention also includes an antibody that selectively binds human
hepcidin-25 with a Kp of about 200 pM or less and comprises two heavy chain
polypeptides and two light chain polypeptide, and wherein each of the heavy chain
polypeptides have the amino acid sequence as shown in SEQ ID NO: 8 and ecach of the

light chain polypeptides have the amino acid sequence as shown in SEQ ID NO: 16.
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position as shown in Table 3. The present invention
i ncl udes an anti body that selectively binds human

whepesi7or 25 with a KD of about 200 pM or | eSBCEHOB2008/081493

conprises (i) a LCVR pol ypeptide having an am no acid
sequence selected fromthe group consisting of SEQ ID
NOs: 101-127, and (ii) a HCVR pol ypepti de having an
am no acid sequence selected fromthe group consisting
of SEQ I D NGs: 128-151. The present invention also
i ncl udes an anti body that selectively binds human
hepci & eth@Bspects hthainkDntwh padyadet is2REdpNtlorc abid swlembds encoding
\Y ' hapt
GRS S IR R Vock Pl PRIk RERLE 158 B bR
poliygdep vf the suviatica, oftenaiy, npeeredy-tnlsdduermte] sguakevmcdgnized
I t
et R £AR dleabi ol colifR: RRiH Epusp i
D6cltin acitl melecakbp esoding aitéoidiey efthe oweipronya presess o lpatdecing an
! ecul [
Qﬁ@eoﬁy %g %{8 ngfé:gt?%lrcg)ﬁlggl%g P@ﬁlﬁgg Ho& Pélis le%hﬁsé %?Dﬁc{opseﬁomg)rlsmg
endeidiand nardculse diceding fintitodich nK/thmtnvelltl,on(spthamhalnhglelc acid is
I 4 [ I ' b
AREERRLYC PR, PG ORE Bl SRBMGAREE I RERTR AR egiedh.
conpr Irsamglex/@peab,rthe wmeapion pravglen aiphamaceatéad coropwtivh es

%”&gldéuﬁ‘%an%%%’c? N C}gveni 5‘1% %Adrhvp%@}&lagé‘utlc% 8p£c%gp§ﬁ?‘nsfe L Qfier or

aiulhetrmr Pn&@raﬁu@s theqﬁhﬂnsacammrqompngnmmpnses@dlm'progmemgs or

sHbskantlecfll omoggrg | %elSC é’lqlll)eﬁltlenc agllarr]l %nt I Elequw%rsltloonf ant ge
I nven n € nuclerc aCI i S expressed and,
@pirmapaitically acexpobirdangr bhdluamt i body from t he host cel |

cul t U(E:P annﬁldl %r%ommen?%)é 1|?1e rnt1%r§’r§r%c\:f}dtes gnha?nn'bo rtlﬂatulse ectlvely binds

provi des "a pharnaceut ca Ion CO
alnmalbmjmduf 2% heh b Ky,exfitbamn 8(2{]119:1\/[a)r bbsaﬁomemthem@yl The invention
acc e Pr ef (Jn

ﬁsg ceu rllacl:ngrb t'ilat sgle:{:‘r,we&J %’1}1{1’1&% Sep01 Y. %% E\tﬁ élcl)( of about

SBOOpmﬂesalfdrylsmmmgmge{mpsevpmpul aatm@nn ofubjuet.ant i body of
Egre r : i}lﬁ e]grtresegp ny eénglpn 11{) El é%:gc es%tolf %ﬁ%llg%) ﬁ%ﬁf F se?eﬁ évely binds human
ithtﬁd‘lh-QG IWlt}hrad‘Xllj (ﬁf%Ol&@OGpM didﬂ;y fdrhl&tprqekaemh bf?ﬁhl}tdlb&rﬁkﬂﬁ for

PRSP o ki B tobeg s afb BRe el i o rEfer. The
amtehtadyirthdraichniel eetubo/etlay abiiods thausasetibapbindi Menzkin hapdibin-

KD, of , ab %BQW r l.ess for us ntreatn or .
e ourtsng Bhud0Re P g i B Port R o BaiEha By fespoine
isaomueadeveeretisodfe @nniarddibhadel b@tnt, siemegibbiveiny/obhdtigocrit
human . . . .
in an animal, preferably a mammalian species, more preferably a human subject.

The present invention includes a method of increasing serum iron levels,
reticulocyte count, red blood cell count, hemoglobin, and/or hematocrit that comprises
administering to a human subject in need thereof, an effective amount of an antibody that
selectively binds human hepcidin-25 with a Kp of about 800 pM or less.

In another aspect, the invention provides a method for treating in a patient a
mature hepcidin-promoted disorder which benefits from an increase in serum iron levels,
reticulocyte count, red blood cell count, hemoglobin, and/or hematocrit, including, but

not limited to, anemia, e.g., anemia resulting from infection, inflammation, chronic
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hepcidin-25 with a KD of about 800 pMor less for the
preparation of a nedicanent for the treatnent of

w@p@a0s8797 ncl udi ng anem a of chronic di sease aPCI/Es®N$/eB1493

of cancer. The invention further includes the use of

an anti body that selectively binds human hepcidin- 25
with a KD of about 800 pMor |ess for the preparation

of a nedi canment for increasing serumiron |evels,

reticul ocyte count, red bl ood-cell count, henogl obin,
and/ or hematocrit in an animal, preferably a mammali an
sipeciecmd/omomeeprlefan s methohcomaprissidsinguisterimhan gffeegersmount
LoPY RS A 2% Ekcfécﬂgceg‘nti%o%%ﬁﬂéjln%n "0@? %ﬁleﬁ]tq ﬁgé’dl{ﬁ@réd’f on

'eve s, I culocyte count, re cell count

henog Eb@pmsenamwrmuon hethat rovides anhmmuocasgayisslestive for human

SRR Bl e R TR AR, i e LR R R fman
maten hépepitn didreoRBetimigtthe @anigd \mfh abatboB 00 tl@l\thmntlbrewsi%er
sﬂlta%ikoctoﬁ(? Elor?ssfglelg;l%dm%%h% 411'8% ﬁa‘gﬁ? ﬁlél%%?%lhtq%shegcﬂi?tgge%gnt t@Form

I n-
@n sntrg&e{anu%udg horbplﬂefthetnsiefacm thapicrncearsabséinae githelpomplon

Jl .
aﬁé{/&l %e’te[r)ﬁl% <l: ?I%X&Iﬁ of;t%%j n%rPli)l{e;? fljll tﬁéc %%glgulleﬁbgr’ anﬁﬁl&lﬁﬁ%&%ssay method.
I | m t &bl pr@senameﬂman ftethgr proadesmhetheds stilligmging adwman mature

Wﬁéc?(?l Ig)?orr]not%c{] cfon?]ﬁ‘rol’ﬁi ’tlergtl%r eﬁaq m%g eleve? nfj}/lu%{an%rt]&rgr

et padin invesagpixusfta bmcﬂoglcaﬂl ﬁpldl fchnn‘ehE batsoalk m:itqomalatrg thblzelgl of

%qlmtarl? g upey heemc:lI 1%nln %t\xlllt%n[fle llev 10 dma%nhn%{u?r%fhe%m 1r? mna
pr ese | nv provi I nmun

sahglc bf Melogmal ﬂundrfiﬁlm miat UlfIﬁOIh epmrodi nnﬁhwdi’mﬁ dﬁﬁhlﬁl@deference
Sa%aggles first, obtaining a sanple to be assayed for
human mat ur e hepC| din and contacting the sanple with

an antirhablyd afﬁndnitermgwmmthredrepmdudqutrommed dxbcbréeramnﬂattantm also

n a
Py ShORe RSl R BuRG B BT PR hsp SR By St oo
di&ﬂ@ctail ﬂg1dtfh)m ppzesmnﬁfemfg fabs,en aeﬂs(kfof taheatee mppeddin-promoted
ermnin

d of, t.h lex .in th
SR E e TSR el TR 8% e TR h Roenas
fsunlblbeasf t]mer leiviodiesl fvdd fmﬂ sheqfaueht ageeir ngreadiffematrtinmeiointe
h i di n- ted dit
S RE Rl T RGP vt sy B poin gng thercby
S blél_lglhe mﬁm?mmgﬁm%rombmd disrdem Tthi énvioad dnefnitha@pebvides a kit

the level o u

SETR LT b P o Bny ns Rk b R ey Fcable
gampiher. of bi ol ogi cal fluid from one or nore control
individuals or wwith a reference standard. A nethod of

nonitoring a mature hepcidi n-pronoted disorder in a
ERSERIPTIONAOE THE FIGURES

Figure 1 depicts a MALDI-TOF mass spectrum of multiple forms of human
hepcidin isolated from human sera. Signal 1 has a mass which is consistent with the
expected mass of intact human hepcidin-25. Signals 2, 3, and 4 have masses that are
consistent with N-terminally truncated forms of human mature hepcidin (hepcidin-24,
hepcidin-22, and hepcidin-20). The mass spectrum was generated on a MALDI-TOF

mass spectrometer utilizing a positive ion, linear mode method with a-cyano-4-
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provi ded. The nethod includes determ ning the |evel of
mature hepcidin in a sanple of a biological fluid from

w@2pansssmt suffering from or at risk of, a naPCF/ES2008/081493

hepci di n-pronoted di sorder at a first tinme point;

determning the | evel of mature hepcidin in one or

nore sanples of the biological fluid fromthe patient

at one or nore different tine points; conparing the

| evel s of mature hepcidin deverm ned at different tine

poi nts and thereby nonitoring the mature

thedroktiimapicarist @dptilic switriia s safilpde inptvis s deprifedrin Fegmple 5
ides a kit for perform ng an i mMmmunoassay,

includi ng an anti body of the invention and a suitable

cont aFigere.2 RBESGRI WALON TOF MME spec@URBSthRisgue saniplaaspi Eigare 1

N G
\Whgnehl fepresamrsingttdnmaniheividinés.eNp eighd domasbewidin weadiserved.
AT LT ner LR Rty S DN EL R tneer
afodh urwewd patescebddep Exkatipie § helpwi di n- 24, hepci di n- 22,

d hepcij din- The .
T TR T i e
|Q2nveigtr infopgpersece€PRBsl Wit flourafraycanok tetoyslaro kapeiet aa fRE. 1 2% Bdand

p ' tol S trix as described in
&x@n‘pgq PNBR LK. ofs g o ljﬁs%&%&efafi’-s a MALDI - TOF nass
spect FigareddB ¢hoes germmisearpl ®qancd of the uman htavysihag framework
- di hyl-4 h XY G npankc_aci si_napini i
ST TR P PR TR iU e BB el s
RDA¥Ds: B&AB.ireipret®Bly).No si gnal for pro-hepcidin was

obser }*Ale dr'e 4-|;Ahs O\r{g ‘%hsé a,%Hr?occhc{J srggl\fc%l%es%%ﬂleerh%h%g lio c%ain Sé%lework
spectr ter ut|I|Z|ngap0| Ive 1 0n, I Néar node

e hvith iasrsgeserChikd The fdux &apbeork ripgdm are 1kbadrdras FBAL 2, 3, and
X AN

f r ameRiguke 4Bedioen sheamend @hﬁeq@n%ofﬁﬁ&huma&: he3vy chail flamework
(3O R 0o S e G EREE TR
chdit (SHQ #Ehdinr K57VE, -168 anil B respeaivsiper sed CDRs. The

o1 FLSR B 05 250 USSR R B
1 a0uemndssrspdrs DI Tanfoli ftheveiaiaidns anaidd as FRLI, 2, 3, and
4 (SEQ ID NOs: 159, 40, 160, and 97, respectively).

Figure 5B shows the amino acid sequence of the human heavy chain framework
VH1-46 with interspersed CDRs. The four framework regions are labeled FRHI1, 2, 3,
and 4 (SEQ ID NOs: 157, 36, 161, and 38, respectively).

The following abbreviations are used herein: ACN: acetonitrile, BSA: bovine
serum albumin, DTT: dithiothreitol, EDTA: ethylenediamine tetraacetic acid, ELISA:
enzyme linked immunosorbent assay, IMAC: immobilized metal-affinity
chromatography, IPTG: isopropyl B-D-1-thiogalactopyranoside, Mab: monoclonal
antibody, Mabs: monoclonal antibodies, MALDI-TOF: Matrix-Associated Laser
Desorption lonization-Time of Flight, PBS: phosphate-buffered saline, SPR: surface

plasmon resonance, TFA: trifluoroacetic acid. All amino acid abbreviations used in this
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018 with interspersed CDRs The four franmework regions
are | abeled as FRLI, 2, 3, and 4 (SEQ I D NGs: 154, 40,

WA z®9/058107 97, respectively). Figure 4B shows tPET/E81008081493

aci d sequence of the human heavy chain framework
VH1-18 with interspersed CDRs. The four franmework
regions are labeled FRH, 2, 3, and 4 (SEQ | D NGCs:

157, 36, 158, and 38, respectively). Figure 5A shows
the am no aci d sequences of 8he human |ight chain
framework L12 with interspersed CDRs The four

fdisglvewo pic thasgpanptedbethe dAlnatk&Btates PERItland Zrad8parkfiffide as set

&éﬁlqnlﬁggﬁh%}%gz F@ng 160, a_nd 97, respectively).

I gure m no aci d sequence of the human
heavy Wikausedfhesire Wert&m/Hepaddinwiefdrs forne faperf sleche@Eig protein

F e e a5 AR R ATt e bepdlin it

Thenyf rodtheybiog tiablre wil dicihoprsdiapwtans edrédsesdan mamA@lN. When used

. | ’
%%Ln?g{t ﬁ#ﬂ.eaf?e }1u§1§€Ber;%9cy 1lé ?r%fe s:t:]é gorrnlg%g} heE din 8{otem present in
domdns. BVheBAsedinzgimehd phmse dhmmmhw@dm%ﬁ trefers s@the maClorm of

P
:hg}gig lkrﬁéé Cﬁﬁgh%ﬁ’f%%ﬁﬁl% F %QI{CQ gﬂh% ,%) EE% brr%folcl onal
ant i b@hlgtenﬂ/ﬁmmodm’nmrﬂf@mb tcam anbddzpeéi,n aMﬂtdﬂyoT(Hé invention (or

U B B AR hARED, R R BT SN

pﬂlcmlsciomal aﬁ'ﬁmdﬁmcefullir Rémart mpidclomplomobedycurdess dtheyibe indicated.

?’Ee]:g%rélblgc he, I?l%gcrhgsv b &é gl%asnt U3 gr%&urr}]ta}é Eﬁ%geltez E]dt u0r s MGtibodies

If &xdemmnkorﬁaﬁ ibe ero&iscezdeﬂslng 0. gt, Inecombiﬁﬁnt&?ecﬂ%n&oglesl pB22 display
d}ngo%z) i s e e1cf 0rel n EB terfmn he@&r'nt%' 10 [ & GO

to anyg? P %&p idigh RSN SURC P 9B

perohﬁcﬂngws or otf&mm]hrs)logm ecudilg kmbvheme]nemrt t ‘Maonbelbml 'émiiody e
bi oact.i ve. f t he

cidin” nmat ur e of
I,r]egfgrg 0 an antli)%{ Vel aﬁ[ 1se é(’epr)lrvgg fr a,usmg ncac n.P[%Pr clowlnﬁl%dmé §-&- eny
I@&k@ycnm, ﬂsrbﬁrymtca&@h gmmm :hfelpmt e micthod be méidhat iapyodh@xdmAn
h
Ao = FRE P 205 L Rkl BRI P S i rnern e
nedia) orfagortioafor fragrment bé@mndbasdyh@mpngng hnearargbmbmamg qiomon
u term"an
i PaPE AR O Sl ernetisad PE b Gien FRie Sty
ihomeimtiitdody. drrefoiraphntigen- Bmtling didymerts dfhd aintivelRtolf die'invenden
used her

A By B P e bR BT A 50U Uk Sb
aiidngt Vareefia mehing@dlien hepcidin in vivo or in vitro. For example, in one
embodiment, an antigen-binding portion of an antibody of the invention can inhibit the
interaction of human hepcidin-25 with one or more receptors, e.g., human ferroportin
(SEQ ID NO: 25), and/or can inhibit hepcidin-induced internalization of ferroportin.

Furthermore, an “antibody of the invention” or simply “antibody” as used herein
can be a single chain Fv fragment that may be produced by joining the DNA encoding the
LCVR and HCVR with a linker sequence. (See, Pluckthun, The Pharmacology of
Monoclonal Antibodies, vol. 113, Rosenburg and Moore eds., Springer-Verlag, New

York, pp 269-315, 1994). 1t is understood that regardless of whether antigen-binding
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Preferably, the antibodies of the invention are hunman
engi neered anti bodi es. Antibodies of the invention can

wheoopossiored usi ng e.g., reconbi nant technol ogP@BUS2008/081493

phage di spl ay technol ogi es, synthetic technol ogies,
e.g., CDR-grafting, or conbinations of such
technol ogi es or other technol ogies readily known in
the art. "Monocl onal antibody” refers to an anti body
that is derived froma singl€-copy or clone, including
e.g., any eukaryotic, prokaryotic, or phage cl one, and
hegmtite onmiriod atpyspedifich thettering ‘aptitpd vt edisePlrerein iricholdysuak

r
g%ggfﬁgéﬁﬂoo?uc&%? Qﬁu A ‘;‘141‘%% %Enei%ﬂ%éh'){iﬁgéé n(<ﬁ9a'i’éé81rdtﬂ§én9£ée
f r agniégh¢ teghs ‘Gpleetne’ bloayle@oznw msaddxgreanmaﬂﬁexeg@to o pti-hepeidin-

R bRy of 1S bindfhe T Red TNl KA o b GHITER whPetpervety
dntds beghydin-P§ wlith rikebfabeut g@wmmdaa@ 1 0agiPenOs oofbans-fold
%‘#r%ﬂx Jntlggcgr BuF&é%PfehsCE Ind ?Jeairgbrtf%ﬁl oqu?ll 4)31&1 2tS and/or at least

I ze one oact
ohaNactanallyttivocadd speerest af m@tlfro hepcalin Hlow&mrmﬁcbrrran the same

ri’l%%%ndaqlag n[%egleg IaX %egsruredrby 925 E@ r A?%fl%nipall%e/ or aﬂer%?tgr g’dy
depdidie-26 nelentive almb@djn of th lriymtnomrbmds it lmpaldtnl-brbu@ﬂods uoelnind, or

rs
DR, VAR o3 B SERILR s iy PTER
néaunnialdy nrutmtaneé speiciat efmahnezhapmdm kodwit @rfompmrthe game mammalian
Furt her

.s]aer%els gs rﬁérée%[ﬁ)ge%ﬂﬁg?agsq agcfé/ﬂ} 2 gﬁ\sﬁl%n%l gslg s%ecgro Egpmgthods
fuseiigjyah(bseishlﬁbd methe dreinpludidydeddndyinjiteil n, g asdag dBNAbed in

?%ampl g t heh}ﬁc%fv ﬁ/ear%l_r@{l c1d1|nr§5 sefe?t?vléga:r]ltét? g pw present
Amtenihmtblmis huwah hepbdddy-2Restk By of abmnl 1008y ®0€as80-, 100- , 50-, 10-,
r I n lg‘leq[vh an Ih'lee antdl? ’bngdfs h\f_\ﬁ?]lgl% ﬁrgjh pc&m prgferaLfy, hinan

regar
@m h@erahrblnavdignma‘ :rnagamcmi Seqmsncp @]nctwmn§E@rI® N@ e, bndal, at least

t he,t "
PE N Eihal B oS BB SRR RLE i oV BB Ry SR av 25
ual esﬂd1t1mchllgatraﬁemﬁmrmlsmu-ﬂ'dpadme%rmlects‘ei aadbodyeT thar
| t f t

iR ot SRRyt B ARET T RE i Eetingy to human
g)ﬁsp@cidnm @erqratﬂﬁfSﬂairl_ﬁltrr}qaﬂ pm;h@nlzdnrblgdmtgtﬂim(?gﬁe hcgct tbequeﬂcy shown

| 1.dl N- a (o)) u - - .
390 RS AR sifeds Mgt ¥ RineRY P oyl istos SR Rty gpeiain
atﬁbxiv@m_ckyrrg grnﬂs Za;mte ﬂlﬁ?ﬁﬁlmﬁmt@ecws ac dlet’taﬁﬁnefdmyl’fmﬁﬁ?oassay and/or

an or a as 0 r.u

AR BE e Erwedy AR sy s DA e GRS Do

ﬂiﬁﬂlli‘[’ﬁitédaﬂ tﬁ@maﬁ(&scr%d iEBSuphds ycibPRodd préferaBly, an anti-
Addi ative

SRS Sussfoe Briudort PRbrersi iveftish SBioh BuRpEepeidin-2s with
hepdiabbun 1 @0- 800-, do@S 10001 50k 10d or @fout 5-fold lower than the antibody
binds human pro-hepcidin having the amino acid sequence shown in SEQ ID NO: 34 and
at least one N-terminally truncated form of human mature hepcidin, as measured by SPR
at 25 °C. Additionally, or alternatively, an anti-hepcidin-25 selective antibody of the

invention binds to human hepcidin-25 but does not bind, or minimally binds, to human

pro-hepcidin (SEQ ID NO: 34), and at least one N-terminally truncated species of mature
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mnimally binds, to at | east one precursor form of
hepci di n-25 and/or at |east one N-termnally truncated

wGep@eiosss9pf mature hepcidin known to formin tPET/Es2008/081493

manmal i an speci es as determ ned by i mmunoassay and/ or
MALDI - TOF mass spectronetry nmethods used by those
skilled in the art including, but not limted to, the
assay described in Exanple 5 herein. Preferably, an

anti - hepci di n-25 sel ecti ve amt-i body of the present

i nvention binds human hepcidin-25 wth a KD of about
heeddin k@ to fod0m, thel e mam@naliad Gpecicopps ¢etayuined by ohglunoassay

I
SRR RS MBI R ALARRSY e,
s butgioblmitédro SEQrds &y diSxkrit®4 in Bxrraiipde 5 bereinediist [weferably,

h
'ahkétalr?rtg g& 2t é%%ﬁ)&&%ﬂ%@&ﬁ%@ﬁ%&%&(}i{{@@enﬁﬁ wb%lds RGLPABeidin-
ap vathrdt wfeibwt 1800-api0--208p D@t 5&25) Selabatt Svfelddewérbioaythe

%Ilttlﬁogi?n d’lrayﬁlﬂ}léno 0- nHﬁQ']‘ii(ﬁn Eﬁcg Id?’ Qmﬁ?li;]&%l hgf))cq(?m 25

prithfagfiadl apoutt 11080- hﬁﬁﬁarﬁoﬁf,d%‘reﬁﬁ:l Iﬂ mrhhwtﬁgfoldﬂwanilamdhe

%ﬁt@@oﬁ?%&ﬂ?ﬂ&rﬁarqslﬂgif@lnlﬁ (fg(%dnﬁ’o NPl g’ﬂ? %%r ) NB: 12%

ter uncat ed speci es
Rlnmmhetpmdirem'r(anmnd dvels delifeof ﬁﬁ@rﬂﬂ N@nl)sqmsneasmeéby SPR at 25 °C.

%dtdﬁ oﬁlﬂ[‘ ? B%rdaw %%%ﬁt@% ;%ncfjé 25 se%%lﬁ g:dyn’gfstﬁ%mvent]ton

Us' dse e SKI
|bm;1h tcdlnumgm hbpmdmdﬁ bhi dvict eat bﬁrml 01t rhmmavébawndd,ets ¢rhvoed prcn
refer a Y tih
FERTRL e IR 2 MR35 R R0 B E R iR o, &0
hlaﬂ&mmnétb@m@umo%aymrﬂdhr MA&[D)IBTOE basr spd@fdsetry ndfhods used by

%h Se %kléeodOlB’the I’tlHClué)lP]g bt llel“%ed?o I o'asdsal estci,]beg:dr}r{il ﬁxampele

pcrdin
aenedl sequence shown |n SEQ I D NO 34 and at Ieast one

N-terninally nca dfo;mofh ture hepgi din,
R e T A
ahteitnat, svmi-guanamt1a¢1®n quhmpmednasas%msm eftt tianget mmlb(tdim dyi one

of th T ds t 25 t
R T e A U
@%lhﬁeﬁsﬂdln&)@)ypeﬁnﬁ iiah bio&@ﬁial san@lel‘dnﬂ ethim, t‘lﬁ{ thy hepcidin
t t.ed h f
PREPERHE S BREEP Ry LR RERTERLR i RR5Ra)® ol Sklinidba by
ithemetb@s say and/ or MALDI - T(]: nmass spectrometry net hods
d h Ki,J | i h t b
TEEr R M R e S R

MasEnipedefyemadbbyhd tyranantibhod apaietir iroZdbofikd @eibodyes antigen-binding
antlbody of the present invention i) binds hunman

&Pdin- 25 with a KD of about 1000-, 500-, 200-,
100- , ThOterm ¥BoactiOity, alhoeferdned ©ladl ahibwsy of thatinviehtgon, includes, but

iz_ilﬁnéolt ggﬁ%@ ‘Poi,] DER%%RQ ﬁrrerag@lgg{ Ofléggg gtlﬁg{tyq tlgesz%%vo and/or in %ff)o s?ﬂ)?lity of
the antibody, the immunogenic properties of the antibody, e.g., when administered to a
human subject, and/or the ability to neutralize or antagonize a bioactivity of hepcidin, in
vivo or in vitro, including, but not limited to, inhibition of serum iron level dysregulation
in an inflammation, e.g., IL-6, challenge assay, e.g., as described in Example 4 herein.
The aforementioned properties or characteristics can be observed or measured using

art-recognized techniques including, but not limited to, scintillation proximity assays,
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with a KD of about 1000-, 500-, 200-, 100-, 50-, 10-,
or about 5-fold | ower than the anti body binds human

whe@eiosi7or 20 (i.e., am no acids 6-25 of SEQ | DPCIDUSP8/081493

and/ or human hepcidin-22 (am no acids 4-25 of SEQ ID
NO 1), as neasured by SPR at 25 0C. Additionally, or
alternatively, an anti-hepcidin-25 sel ective anti body
of the invention binds to human hepci di n-25 but does
not bind, or mnimally bindsil-to i) human prohepcidin
(SEQ ID NGO 34) and ii) human hepcidi n-20 and/ or human
HépeA dPRIGEN ingsundetsey GOEN flapresememorsdang, ndesence ELISA,

PPy OB PR SRR e FElithe Tl SR SPH ftfSCusipe o

& sayre UmsawérbiadirmanBExampd ecBraheatien assaysheithtoet Inmit Gee.dett
n t ! 1 .

S S FEh LRARI AW SoRIBUES, ST

mpasurhesteohtwisoy wathttiasugetctiond &eulddierdnns@nes aspdofg, human,

g?hﬂ%dér aﬁg%&rt?o%gce'&ﬂh?'n@ecf% Yy @nly determne the

ticul ar hepci di n
pol y p?é]md: fedhe “hipacgivity oh o@‘erca:te te emrpirehepoidin indluding hdpaidint-hie
hl?(,‘::ij’lfdteg C]:Z)%lt %ﬁ tylHl%Ped tg %géc”?ﬁﬁd@&? ﬁé gtbljpﬁur%r Jl E?o %}%{hey &Jo%ln
ngdllod, bithet hmrtm fbﬁqtﬂ It:@ap@f farepertis, ¢ne of ate @UDQQMm«aﬂlaad
@Aeﬁ&#’s % m&%@gFép%ld%I Sl?C%I %aEu?Cﬁ)?%E d%ne%fl %d @R%B%ﬁ‘& akfl}ﬁ/or
aiagramnn bf fednoprgtm (esge @r@ Nenfeeh, Fereml’, biepadit IR@'gmlytpé' IrpmEfflux by
bul%c? rrlit%%%{roli)o 'ilndglt %lum dQﬁtsqf te%nra]l?zaltlro]ﬁ/ }elngenS 0, 5]@0[‘5%? (2004)),
aidture hepeidin fegulamm/of\ferrcq)ndinanedla‘ted/lr(brr c{fﬂwt atruinl itop lﬁifelst he
I'Q[lcu ’oc dt bo&nl‘? eﬁ(‘i tﬁl X gr :gllll% }permoﬁﬁo%}an:,] grgdl{l C)rfhet ht%cr rhcll 7 olrlm%Ih e
@botd:m Etﬂbﬂll@r, ne yndatate hbpmdln aﬁhttmgmlm lz‘ealsaorkacma‘@rtdf vndtlyer pfotein in
W\Jé]otr 10 dvzt{ro an }rl%‘?Pde“% es%lf)n }eggls ancf?or {1 sqe dgs‘tnbulflmn

Fumiro
dys r e@hé @trh (jmhibn” an‘newnfdliacgnmatus@eren gith rdspedﬁto a bloact1V1ty of

%1% ra%tlbﬁ)lag Jﬁ{@s g)fvg?téo ahs %8 abl? R4 | 1?{5%8%12{1161 an%ngmze prohibit,

@kmzempltearmmtslo@s dsaipt, bhmﬁia&esrw[g mledm:e oreasudeachigtivigy of human
- L di { { mt.

Fitarg BT, PR B g P e B i n TR g R o

irﬂmumaaaﬁymplle%h«m hefelnuor escence guenchi ng,

fluor cen

et ud G OB H1a M ERT Bt Y e P RS o
Eih}%@ﬁ)h@CblhIQSSBYeSsethan dboutviono plva pdafdriblw, il849 thae ubdud ROz | more
presfar)c{tﬁy Viness Al about %6 pl(/ls even more preferably, less than about 200 pM, even
more preferably, less than about 100 pM, even more preferably, less than about 75 pM, or
most preferably, less than about 50 pM, as determined by SPR at 25 °C. Preferably, the
antibody selectively binds human hepcidin-25 with a K less than about 800 pM,
preferably, less than about 400 pM, more preferably, less than about 200 pM, even more
preferably, less than about 100 pM, even more preferably, less than about 75 pM, or most
preferably, less than about 50 pM, as determined by SPR at 25 °C also selectively binds at
least one hepcidin-25 of another species such as cynomolgous monkey hepcidin-25.

More preferably, such antibodies selectively bind cynomolgous monkey hepcidin-25 with
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exanpl e, International Publication No. WO
2006/ 062685), receptor binding, and

WO povaisiTIBt ochem stry with tissue sections froP@T/US2008/081493

di fferent sources including human, prinmate, or any

ot her source as the need may be. The term

"bioactivity" in reference to mature hepcidin

i ncl udi ng hepcidin-25 includes, but is not limted to,
speci fic binding of mature hEpcidin to another protein
including, but not Iimted to, its receptor

fdéicur lopdhani abput@ae pht, evamrmeore ereifemm:r,tlf'rsmthm dbait é¢D pM, even more

&Eﬂblg Ness ?ﬁan%{)d{ rzﬁ? Pl@lp 8\'/-&1 ?e?ab RAIN Q?c!ﬁ? P80 St Msven

|n uced Internali zatfon an dati on
fnere pGrabiyn l¢sthen almug73 pMemnwt pIEferabést lea$ than Heque PAIPM, as

fofsl ux by Binding to Ferroportl n and
5%&@3‘%@% %[rl?{l}n?e?nal i zation, Science 306, 2090-2093,

( 2004Yhg anmmmseommmﬁ@nhlw@gum aclude aof- hepCldln 25 selective
aﬁ{ﬂ eﬁ’ﬁlﬁél{ﬂ 'ﬂﬁd 'f&th%%ah ({}é'i%f g% We%e LU dob ﬁﬂd in%‘ﬁﬁélﬁeo pM,

count,
a)miﬁér@lvly,ﬁetm&teo abcntt 4®(hpM ahdipteruf 3(pMdt @bre psttfabblbu lteyweeln aboyt 200
e . hepgi f h vel \RRY
TR G ORPBL L GRG0 By v
eXpress |pmﬁerh‘tdy,é1es;veam dibait 7§ plsmd abiows 80 pliibT okt pidfiealiler m

tbletr\])vly Jabout ;\)/Mrig(llj!il#ou th %Sde%%%%]@&]? §f>19 al st P?&&%&H such

I nve nt I on
tah‘ebodhas la]sb fiavear Ié[ubs tyamtrioggul moakﬁydgp@dméZ,S bptvaki bbduf 800 pM
an(g 3(2 QI{/[ mroreeS %éf? rélglyabselb\ge\:/gh a?c:)u?/i pra%lﬂ Ia{;% n?& ?\ée(r)l@nore
Ipepanldy, rhetwaen kbt 2Qf) pMuhd al@tut IO piVit ectn hm),re prehtubail’l between

t CI dj tivit S
g{rgoui lﬁO nd a ut % ﬁ?lc %Vealmc)fe %rlgfetrrt'%gf %?tgggnn{%om Iam? 10 pM,
ar mostrpaaffarablgrbem@nkayom a0 pNoand 1RPM, @5 ddstemnmbdh:@ps@iRcht 5 a5
| ess ferab

00 ph Mo s MRyt inPaBuT bRl G abe e e o
rlmmen hepefdar-2ddnd/or Icgmdlgm mcthLMepaﬁﬁh IMyhielvsat leest ebout 20-

r.ef er abl I t
B B 1o B8 R AR 078, s R0 By sty oo
Ifeld sat idagtrabald 0 tfold Oat meMst aaSutdgetferdmtrh@@It dbyutSPRo R at2&asOdbout
P rabl %[ng oﬁ e t| ve b| nds Eff
H.Qg—é?ela,l g a 132/16 @n%i& fﬁﬁ %ﬁstﬁ ﬂd%ﬁ) rg)aals% prmdm 25 and/or rat
mépxﬁcﬁﬁab a deﬂeﬁﬁlﬁedﬂf}a‘EPRiﬂ@Ht"C400 pM nore preferably,
| ess even . ferably, |ess
than JBOURDL0E P bR RAPRoRRat Pl G P iy o e
ahatliunéd hopdidian s estcepiber abdys” drissoilthadxiadeus préOrably,

as _de ed;b %@ 4+ 0C al so

ST 4t €A% 05ne eBera: 58" o migrHErRD St e e
as™ eyannbbgausx hk'eyvdnamat gicterdfly, between about 6.5 x 10™* s and
about 1.8 x 10™* s, or most preferably, between about 5.5 x 10 s™ and about 2.0 x 10* §”
! as determined by SPR at 25 °C. Preferably, such an antibody also selectively binds
human hepcidin-25 with a Kp between about 800 pM and 30 pM, even more preferably,
between about 400 pM and about 30 pM, even more preferably, between about 200 pM
and about 30 pM, even more preferably, between about 100 pM and about 30 pM, even
more preferably, between about 75 pM and 50 pM, or most preferably, between about 50
pM and 30 pM, as determined by SPR at 25 °C.
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More preferably, such antibodies sel ectively bind
cynonol gous nonkey hepcidin-25 witha KD | ess than

wW@b@mansBO0 pM even nore preferably, |ess thanPEbhUs1008/081493

400 pM even nore preferably, |ess than about 200 pM
even nore preferably, |ess than about 100 pM even
nore preferably, |ess than about 75 pM or nost
preferably, |ess than about 50 pM as determ ned by
SPR at 25 0OC. The anti bodi esi®f the present invention
i nclude anti-hepcidin-25 sel ective antibodies having a
KD f o hdonasent inegtioialso R6ludest &n@bwi@bbalfoh@()mnpwhantﬂin-%,

S o, A0 AU, A 00 Oy

ableert oBOhywn nearem hepsidin plloecrtlefrtabi vytro berwden Patiealtly b@@ntibody

g‘h% n&f@@&#\%ag ﬁlg I(gs%ou y Yﬁ% Qi%{u?ﬂw 1%\/[ 1{1&% Pqufeerﬁ%"l‘é‘%} than about
180 wle nveabmut p@&raghﬂy dorveer dhoabo805 pM, oamosj eteémblnddwwhan

EE‘%F ah nﬁf’m%zq wErS F{nﬁ}?\loya»ssﬁg 0 Hla%% %@9@ nod 1§'§rbe§ WitoBed.

tween
ﬁMeamldplt,OanlﬂBBMﬁﬂlerfeglr abI y, between about 400 pM

d
309 SRR BB LS RSPy LSS Sl
ploderably GOleptMeqndndibg untithdiep Mat sgreficamty exbgrigiLer-midhoed serum

t b
b EE s SR e AR Gl s Ao B SR SAGPE I gty ¢
ZhEreﬁC Prafhieblandtucly atdlbeélemﬁlhtbheemmsmrﬁecnememta aynorablgms monkey
t K f h

élfeo . Ca)alﬂ %%I;{Dg gléusgsolfm ua Vg;ﬁhb:b A éeagtraﬁglﬁ%a % ﬁtelgaslt qiou 4?054 at

é@t@ﬂ.ﬂboﬂ(by 5\0% dt, le:at aHoeB'alm 6(8hantcald @bdun [70P0, @ttlcaktehstt 8@lﬁou1tleast
o t . about 60-

A5 By oot R By o il po R e bERS e AR he )

amualveramdmb@u‘]thegﬁalfadbrdtamut ﬂOaagkgabout 100-fold, or at
| east ,200-f

ess th an P
hopei AnAnaasty ReiE TR eho el A7 B A Bk Padciv TRHE Gory.
SRRthah aRdt 0 thﬁomm*efmmly eISSs olﬁantabaltﬁs as/e R en mare |pte|fmbly,
t bo a koff .ra from.h

it bR S8 e BB BTN G yn 500k 25 G s SR Pbicin

xhdoced ferrdporf mfeeﬂiaalbzit},on akay deeribalio UﬂXalﬁplE 3hekbh. Praferhbly, an
r ref er abl Nﬁ e bout

IR D hiucoarigs sy T Ber PB4 SRR 25 30 more
preftreblaeyvech @bove @00 s aud alﬁJuBSO(nMQméreSpre]felabllgi l&dpoden abhoud 100
X 10 4. s 1, nost pref.erabl a&o 5&40
e sy 2Bl e BT PRETHIE v B GE P AR B 2K or
aﬁosﬂlﬁeﬁﬁblbeaﬁvemdbbszsm findadboatioi o thythahdire hepcidin-induced

electlvel ds hu ngg}ci in-25 wth a KD between

T6sEr ol aRT 6 T o 0oh RPTor Brhab v,

In another embodiment, an antibody of the invention has an ICsg between about

200 nM and about 25 nM, preferably, between about 100 nM and about 50 nM, more
preferably, between about 100 nM and about 25 nM, even more preferably, between
about 75 nM and about 25 nM, or most preferably, between about 75 nM and about 50
nM in the hepcidin-induced ferroportin internalization assay described in Example 3, a
kogr rate from human hepcidin-25 between about 1 x 102 s and about 1.8 x10™* s},
preferably, between about 8.5 x 107 s™ and about 1.8 x 10 s™ more preferably, between

about 7.7 x 10* s and about 1.8 x 10* s, even more preferably, between about 6.5 x 10"
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bet ween about 400 pM and about 30 pM even nore
pref erably, between about 200 pM and about 30 pM even

woreroe/ofs7ef er abl y, between about 100 pM and aboe€T/BS20p$W81493

even nore preferably, between about 75 pMand 50 pM

or nost preferably, between about 50 pMand 30 pM as
determ ned by SPR at 25 OC. The present invention also

i ncl udes anti bodi es that bind human hepci di n- 25,
preferably, selectively, w thi-a KD of about 200 pM or
Iess and neutral [ zes or ant agoni zes at | east one human
et mrdeabheqolc87@lﬂ®l bi, onmbitwrdfgrably, betwaen alpout 545 xvi0Vs. and about 2.0

|P rol\%fér%n aaﬁ'dX‘ﬂe 2%%’19%%5 Gﬁb%‘ng%%l:‘eée{\@%g’gb@ ’hﬁﬁﬁn cfd&s% with a
dochgtwet0 @bcvaO(blvandré@ pMp piefeeabith bytwetoatont 409axM alsbabout 30
i@[ rl]IMl‘e %())Iretr“egﬁgf, b&(v%énea{b%g é)IM)X\ftfab{){ﬂt éj%ﬁ%g%r} %?rg%%félgbly,

n’in v I'n VIVvOo ass
ﬂ»ﬁtv\@:cm abvout 100gsM d_mdsahoubﬁ)cprezym_l ewmmd_:fel;ablynb@(@lrptbeutﬂ SoM
S
An 5O Bl or A BRRRRr feioed Wl BV BOR doREHHEEEy sor
Ste]Zfe‘th ively binding, antibodies that significantly

i nhi b'l"f; ehn 61(5‘{%? H&Iﬁlgen%g se'ad 196@619 g é&%ﬁ%éc'd theaarf and refers toa

cynonol gus non
Exsemp b&nunlizengamino @méfr@lcmbs wytncls autehncamartabkm (&s, hylphnvkmwtble)

I 0 K ' ofs)
%ﬁag%“ﬂe/r &‘%8 %glg rgs?ds ém tﬂe ﬁv%glega?H}sélengﬁgglog%oofl&F %@@%‘Jy gltzabat,
IeedswnaUﬁMCWO%z 120: 3I8éﬁ§(19§ﬂ))) lﬂabhyetﬁﬂ%eqwncks&a"ﬁotazboqﬁ
Pfélgtu{mﬁ) caltlrlztgr%?t %l@g olrtlog’?[f(l)segt l eaegtt fq‘g Mﬁ)%%ﬁim%nhSerwces
aHUtubbeation Ns. Qif 324@((&99\1))ng an i nt r avenous dose of the

_anti b deO cleobt1de1 49 li%ke h%ﬂtlllsb é/ oftota finctional
Y &g he Joton

i nven "Has 'R an abo
pesleticenslab thh ahebe ptotyanclad:mielt FArGQamplk, anmbmotpr efeah:afobms
| ess, t hape(%]gout 75 n

I

sBe e VB Hboifg BB A 4R BB Ve ok

I n t h@hmtmsr 'aulb]ecp'(:amﬂl "patmitrmeeﬂ nherdhamaltly herein, refer to a mammal,
t t

SR FRNGA 8 0  SFRRRHSTHeR aBe hiis SR RedeDfféifedly

et afie Gomabdeoiteas20 C:valdfangetidihAtita Rbreadd in I’I'ﬁ{fc&iupﬁﬁf)ﬁacabity,,
bout 100 t 50 nM f bly,
50 HESGRBHin ot Abe &R B0y S ofin Do FpPeht™
meabgobb) amd/obeémmmmtabout 75 nM and about 25 nM or
ween bout 75 n nd

nost eferably,., a nM
oot bt Al R R SRR SRy Rl S Rp o St thanPort e
iaﬂ(btﬁdfrnﬁl:lleizatlldmdﬂwﬁﬁ:ﬁ a‘mlasimropaebiyumk&bqaandhﬁg,iﬂ)uhm @intited to,

F?ga anot h&l&ﬁ B/gc?%égﬁ r(%laétb\‘éle'[:]ctoerlsr1 atlre %g)pagle of altltro]r?omoﬁ\s( ?erf)‘ilca%on ina
host cell into which they are introduced while other vectors can be integrated into the
genome of a host cell upon introduction into the host cell, and thereby, are replicated
along with the host genome. Moreover, certain vectors are capable of directing the
expression of genes to which they are operably-linked. Such vectors are referred to
herein as “recombinant expression vectors” (or simply “expression vectors”). Exemplary
vectors are well known in the art.

As used herein, the expressions “cell” and “host cell” are used interchangeably

and refer to any prokaryotic cell (e.g., bacterial cells such as E. coli) or, preferably,
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200 nM and about 25 nM preferably, between about 100
nM and about 50 nM nore preferably, between about 100

woRdoansB7about 25 nM even nore preferably, beteEENS2008/081493

about 75 nM and about 25 nM or nost preferably,

bet ween about 75 nM and about 50 nMin the
hepci di n-i nduced ferroportin internalization assay
described in Exanple 3, a koff rate from human

hepci di n-25 between about 1-¥-10 2 s 1 and about 1.8
xO4 s 1, preferably, between about 8.5 x 10 3 s 1
ankhradiowtll (e. 8, yeast Oclly, plantecly, efent adllsyor hanmean calﬂﬁcﬁuth as CHO

celY 1) &h(]:t@ier‘llo e]d zﬁogroaop ry\ngol 6!§ gz)(st %&%bglclﬁde]f cefiVE

prefera e ween a &hd A out 1 8
xramlﬂdedstransfecwd qrmsftctqzd‘eﬁleowbiryr,lorcbetmlenarmbwtssmSeotors

e o W TS T
Wcated @ Ko betmween Fabcmtnp&O@osp bl may 3O 1qeMed pr efrarsadiiognimal

400 pM and about 30 pM nore preferably,
%g%%lgsﬁelggglﬁét' 200 pM and about 30 pM even nore

pr ef e Eadhl mavybcéltameé a fabuogth 20Ebad Vi sarvchpaikolutt a8 O-feivhing\heavy
IIR'L vii a%Ie re§g+ Mfereb e%%@ég%”)}%g th tggmg%hggxgr cggin%%staglg region.
cEatlehght Rledin b)@a iSH’HbI@th @EbOIP. is Freprised of dnKgdteaunimallighe chang "
vﬁrlé%?%e%ﬁ]%ﬁ ?heelregn L f‘c{/ﬁ a%‘ Ia%egrmﬂa tl&ﬁt @latn coﬂmnt %{%?orns The
Iﬁﬁ\éRmdllabﬂE c@n befurthhtyspbcllvﬂed mtrl Ieglonsha‘ﬂlypd:rharabmny ﬂmfmed
acgrlngle{rn%%tlar(élty Etl%hg {ng?%%lonsxycgﬁg d’) N%’%éersge i iff re%}glbsch% fregtgore
(C(hQSEﬂy)sd té¢ated frametvorkl rﬁgl%qﬁlﬁﬁl)e@h@funawnhledbﬂﬁy of an antibody to
FHHND lrt?(%ia% grlglglﬁfg :erge! ?St ér 1\s/ Ill:aé%élp nﬁ?l!ﬁclﬁ(?g)r ‘Ithg g I ib) argsj[errlrt‘:"lﬂ tthe
9&18}2&4125;1@11 99ﬂ1): putibddpoEach I eR tadleCVR id @mmo&bil qf ~t11reen@DE§

it g rﬁ ?b t
gﬁ@@ éTHgB ynu%lﬁ DItR‘rgdethe of exacpng RIS a pr orm er or 3 in'the
éJﬁ]’\HI)Glﬁd faus frapew el Iryeibris ndeend gddofr@am amdmlongfnﬁmm ue oaaBoxiyfteintinus
the tra r [&tRE The terns
AL TR S BRT) GRRA YRR oRA ER SRS ER Ay e i 1
refer Abcnrdlngtgmﬂm’[erm pePRe bﬂhﬂomplealehﬂaﬁ’@zrdetehﬁmﬁ%rré@brﬂ as used
nmbodi nent i ent di sord
BRREY P Re STt Bl R ERED it daes 1Bl it e
vedsbiaregioh b b heaﬂ’y lﬁndZEgHﬁ) clac bolypcpyidesaMtéso pamdioular regions have
i, ncr n.l I tLcul 0 re
PSR et By B oiob i &b A ERaEr Kb g
tSequencas et pokcin dsfefxﬁn&oltogicﬂ ineehte(109 Bcarmd byalhedii, et al., J. Mol.
AR 630201 (AR PRIy WacCallum, et al., J. MoL. Biol., 262:732-745 (1996)
where the definitions include overlapping or subsets of amino acid residues when
compared against each other. In the present disclosure, the assignment of amino acids to
cach domain is in accordance with well-known conventions (e.g., Kabat, (1991) and/or
Chothia (1987)). The CDRs contain most of the residues which form specific interactions
with the antigen.
Tables 1 and 2 below depict the amino acid sequences and consensus amino acid

sequences encoding preferred CDRs for antibodies of the present invention.
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The SEQ ID NOs of the amino acid sequences and consensus amino acid

sequences encoding more preferred CDRs for antibodies of the present invention are

provided in Table 3 below.
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RV relb8s ARSI A gﬁﬁﬁllderﬁﬁeﬁ

62. Preferably

@B $ilyayra b

such an antib

l55. 481l 2An Ebb AN LIS
%(6:%%'%{3%(%:18%% ln@&%@@affsé%@@l qal

, RN chdilomEatd ubdilNGhe

conprlses si x CDRs
sErregaveanine e @f these may

havi

QYR GO [g‘t}ﬁ tEh&0he@ly cHaln) type has

I nNg

EHRartisHiRheP Nt g e Eh & slugice s¢diln klpqwrsrz@el a1y Nidght CBazn
QQmsta@@reE@% kapph an@B6hv{ Rhaih 6@%{%%{ ﬂegﬁmgcﬁ Ndc{ iahd 1eGRR

havi ng t he am no
Reqlerradequide egions lrsqli%wﬁlhowesé@q mvegtion. Breferred hugon heagy
%ﬁam a0t taftBrecloRSRE M la¥ @ Mics VPIhE pRE&H: ﬁfv@ﬁio\ﬁ'ar@ﬂﬂe (TN TR o ERY

present i nventi on conpri ses Si X
constant region amino acid sequences as shown in SEQ ID NOs 90-94 and any variant

thereof having 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, or about 15 amino acid changes
(including substitutions, insertions or deletions). More preferably, human heavy chain
constant regions of the antibodies of the present invention are the heavy chain constant
region amino acid sequences as shown in SEQ ID NOs: 93 and 94. Most preferably, the
human heavy chain constant region of the antibodies of the present invention is the heavy

chain constant region amino acid sequence shown in SEQ ID NO: 93. Preferred human
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sel ected fromthe group consisting of: (i) LCDR,
LCDR2, LCDR3, HCDR , HCDR2, and HCDR3 havi ng the am no

wa@eood/osssguences as shown in SEQ I D NGs: 41, 53PCBLS2068081493

84, and 46, respectively; (ii) LCDR, LCDR2, LCDRS,
HCDRI , HCDR2, and HCDR3 having the am no acid

sequences as shown in SEQ ID NGs: 43, 30, 31, 32, 44,
and 46, respectively; (iii) LCDR, LCDR2, LCDR3,

HCDRI , HCDR2, and HCDR3 havi-itg the am no acid

sequences as shown in SEQ ID NGs: 43, 53, 61, 63, 85,
dighit chéin cpeqme sigione bithe amtbodiey §f thOPRIent in@DRRN ate@BRABght chain

ot e AT g Y e 17 R0 DN G g g ygan
dlredeof 8avingkPedtd. ¥eb.y, 8,By ernbouyr 1@ aprief eiddiayges (ingluding
SO0, R JNERLL N RRTRAAES, 9 ERIA S B
whmeredfriheantihodés dftle mreavtyinahaomis plol ighegtaindessths vegidrekappa

1. NO [ g B SEQ ID NO 9 and each
%B;I“{bhaecﬁﬁeglfwe?lgecﬁgsﬁﬁs%%Issy%gg?ﬁ égg'have the am no acid
sequeAsesaAdieshpve ‘antigsEQindidghegion 7or “Evean-bimdmg portion” refers

f he. i has, . | ) ) )
R ot ah AgieRY R i e v I CRENE P AP e
iamiirer aval regidites drat assay with st pitiped andcoaka op ke aBtibaly kisfpecificity
I fro epci di pr 2en t tween . .
A8 Sl 0 DA AC AR AT & ot HEM AL Ao 25 U GHhino acia
desidesmaredartyyto BRRtadt th2 prdpa,; coafodmstained thieveatigenkhimdlsg residues.
human--hepci di n-25 wth .a KD t bout, 10 M and .
Dboat TRERSIM Hiamofindbd S RESHERA OO R AMERL S winn
larktesftabaut 86@ pigrdrdeas ag dutering@d py SARIan2pWl andepteiadiethe amibody
two Light, chai [ tides, and wherein.ea he
ctBot g P BItBR BB e Bie oI HIRLEL D B3 SRafho fellfre he
amishescquenSEQ shdviNg SE) HhdNOeds, andfi) § hEDRB @h{?ingﬂﬁiamino

pol ypepti des, have N i quepce hown in .
§E6%F‘Be‘i{i3 as %%?W“m%gﬁgg%elr?%e&aﬁ%?tgr& §/ has “ai! ﬁ’&i‘bcompﬂses SIx
iy Ryvare mpeikiogl tmih0 Qcid Mhd oo oabmmeits abnanddid yeqtidnees selected from the
hepci di n-i ndyl r i Nl ' ' a )
aEBE Pl E Y TopRy” BB RS St | SR IER aRPARRS having
hiepaaiiok fei®Seqbaiceeanhaboint SHIEIWOR: aho0i 6565 M, dd 74, s 1
and about 2.0 e 1.N SP .
SehdRa LR FORR) e LR R e R OB Basine
higt ani ed acad ooghentBaspMvenih SHIPID NBS: pM76 & @9, o1 aildelor ed
anti bodi es, of the invention c rise a LCVR having .a
Aprorslr oSl Bl R PSR PE e L Ry rinth cOHLRSyF hiprs
QEleSEQIré D tN@ouplcddsistihgdf: ()26 DRINACDR2, LODRE, HCDR1, HCDR2,
pr lLy,. an ant.i body of the inventi rise

R DR b s Rickts pi o see, SRR B ohe . 62
@r cdnd 46 0§icstivieng (G LEBR)I | T INGS LCDES, HE2R 1, HEDR2aind HCDR3
having the amino acid sequences as shown in SEQ ID NOs: 43, 30, 31, 32, 44, and 46,
respectively; (iii) LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 having the
amino acid sequences as shown in SEQ ID NOs: 43, 53, 61, 63, 85, and 46, respectively;
and (iv) LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 having the amino acid
sequences as shown in SEQ ID NOs: 43, 57, 61, 63, 84, and 46, respectively. Even
more preferably, the antibody of the invention comprises two heavy chain polypeptides

and two light chain polypeptides, and wherein each of the heavy chain polypeptides have



10

15

20

25

30

151. Even nore preferably, an antibody of the
i nvention conprises a LCVR of SEQ ID NO 126 and a

WOER0sH79BEQ | D NO  148. Even nore preferably, PErus2008/081493

anti body of the invention conprises a LCVR of SEQ ID
NO 127 and a HCVR of SEQ ID NO 128. Even nore
preferably, an antibody of the invention conprises a
LCVR of SEQ ID NO 125 and a HCVR of SEQ ID NO 151. A
nost preferred anti body of t20e invention conprises a
LCVR of SEQ ID NO 124 and a HCVR of SEQ I D NO 150.
BucminCviRs segrencppeshewalmt FEQ TAREY Stand gadhioftite Ighbdhain
FRRLAL £.S0URMnflo DUBRGEL S0k 1160 HER 19 more
I uman origin,

al N const ant ion of
mr@‘éreblabhg/aralbhdmm aké@:q@aetwhm gboualdf nivbaitd ghpef Omabintha

PRRE AL Bl B Do e BB 2R e, e

rfmlaltunmnlhgpmdlof% detwicoreaboluf lmweenhbat . SGhH) s aochglboaunf 0x 10"
g ego{s% telqlflm l?gt 2@"’ N anra glf ﬁ[v%ﬁ/l ancfs% nl% fleg)g%ln 4 witlgg;K

preferably, a cons
bemr:m daomg 1GrpM mldmboatﬁ(li)l‘ée mma‘e@blye‘dlb entl‘tfody) nf thlhévention

8&8{5‘1@56‘5" R{)Sllletsﬁ%%%n e[; a)&%g? clel?a e lgg%hch%ﬁl po ?Pe?t?d-;étg’ 809 erein

and ain ‘cor
reegh @ mlmdwpvy chiaimgpotyipeptales h@/ealn:ﬁ aﬂnls@@plkémeermé aSHQwh B SN 1D

%gb a&lt% '1j gthg% %molly%%%delsq ﬁg'veat‘ﬁ]e damcgcg) cgc? E %g&e %’ s%%wn in

abou n-in
fS@lQrIdeNOt 164 whalteerthahntlbady lons aai@ﬁjae@&&czhobewOmM EdBaopliteS0
tﬁ rate fr

e vveen eggldl 11 ucgg %rTB 1n 1n igcl horbaZsS b tsc\g%ecrl] Tgé)xilmgle 3, a
&Sff chet feynhuech P@pcﬁiﬁQSdietv%n @6ut beteresedbect 3. SIEIIQ bl zmdsabout

h ap C et
abo u ﬁ\;?ete'&n ined m/ gp% %EECb necw:;én \C/tévne?| o nds]huma c1 1n 25

azvﬂheaal((]ybezhaanrabpmlIQQQMandebdnﬂ\i() pYyL. an am no acid
seque e as.s

pol yp&P felr]rgg antlboglﬁzs 8 he 1nV|\r|9108 cgmarlse a Lé\glmla n an amlno

m no ence as s
SEQ séqﬁleﬂd@ sclbded Aoﬂneh?wgtom}nmnmtmgl of SEQtIDAEOhaMMnitpsa h26 and

e S i L S S
/AcﬂdIsghien@l’saiecteqbfrblylpleqogrblqﬁcdﬁavtmgg)f SAQAM MOs: aei’d128, 150, and
3B AL, R TR R P MRS 1R 4R Y
N@Vin6 bmd SHQVRD{ISEQ IDON OAM8arEvie1bmd;e otfetably, amaneibddyast the
R Ghehed SR T S BT RG MEVRRSE0 PP
Gan momqirgfbﬁblm aheankibydyng tleerineoitioioc @girdesEUER O€ SEQ ID NO:
ﬁgg fl lggéﬁ%f SBQNB N& 51 5 lAAhnelgst %re%}%dgnpboold¥ R ?ﬁle 1nvent10n
comprises a LCVR of SEQ ID NO: 124 and a HCVR of SEQ ID NO: 150. Such LCVRs
are preferably linked to a light chain constant region of human origin or derived from a
light chain constant region of human origin, preferably a human kappa chain, and most
preferably a kappa chain of SEQ ID NO: 89. Such HCVRs are preferably linked to a
heavy chain constant region of human origin or derived from a heavy chain constant
region of human origin, preferably 1gG, 1gG,, or IgGa, more preferably, a heavy chain
constant region comprising an amino acid sequence selected from the group consisting of

SEQ ID NOs: 90, 91, 92, 93, and 94, and most preferably, a heavy chain constant region
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am no acid sequence as shown in SEQ ID NO 7 may be
encoded by a pol ynucl eoti de sequence of SEQ I D NO 3.

wWa200095879Thai n pol ypepti de havi ng an anmi no aci BICT/US2008/081493

sequence as shown in SEQ ID NO 15 may be encoded by a
pol ynucl eoti de having the nucleic acid sequence as

shown in SEQ ID NO 11. An anti body of the invention

al so conprises a heavy chain pol ypepti de having an

am no acid sequence as showr2i-n SEQ ID NO 8 and a

I'i ght chain pol ypeptide having an am no aci d sequence
gsmphongithe AmBEECiBeduenceld SER Ihea0y9 % Hadfarablyl ipepibiode has an

e iope AL IR AF L SRGHENAG AR IR AN SRR 8

be encoded by a po de sequence as
|111rte1$£@a11@1 MNery described mgfhtamphaﬁ A kpolagegfemt haheartigpéidig-2rbetween

%B"&Rg g/%%ﬁab%ﬁﬂéjf%ﬁ"‘ S%@ifagm Al %E‘C%t 1R NG i'n%d 'Bglfémg%t 25°C,

enco ynucl e e having the nuc feie
ed mueelabmelhknmrﬂ hepSE@ 2A5BviNA Kid Betwken abnwit 198 pM and about 50
ﬁﬁ@podi ment, an anti body of the invention conprises a
eavy chain pol ypeptide having an am no aci d sequence
as shaéwnnniitwd@eCth DiviN@iondngnubngrikd ghdtave Hmimpqiyiepdeptay tig an
n | »
P R BT ASLE AR50 ARu PR chily Fisbeatdving an
stenrm&ieseqc@nsm@whom InSHQ [TDNNO14.9A rhagzvyhnham mokydqlﬂidbya\ging an
%%iyona%?dt s%g&elnge as WS HlCSeE(ng I%%Q lnB 'N)Qencodedab éﬁ&%&lﬁu%ﬁgﬁ&]e
pol ypeptide having anam nho aC| se guence a In
SEthdB dNSEQID Nl@y2 bk lieitcbae t[iollypepaldpbd\ylrgmll apoho ahed sequence as
) VI n% Stliﬁ9 r6|r e%c aﬁ%eﬁnce(ﬁe%%ence ggl%cle?rl%ﬁvﬁavné%%e?ucilﬁc acid
isequeMelasshcemeanEQeIDIé@ 1t her ein as Mabs LI. 5, Hu22,

3.12, ,and...3..23 The f t i )

S eoanp Rty 3t IR e MR oD R s Hen B Bo PPt frvirs

tahﬁmh:&iﬁ/syqlwnde dsisgbwn oEHQ IV NO: dlhéa hggmtms polapaghtitihlaving an
LI . | 3 ar ravi ded

D sl RRSs o i AR ds, A M sl S Bt bt an

taem’mucquBeQueaCeeasLsﬂe\dn IncSHYY BEpAOe 7 ntag be ermxlbd llea:npolynucleotlde

ressi r . ect the
RAReERISPQUPNGT. ATENSHER ba b aleR i indtind i Fhpgpec a
ahlovaninl SEOAD WO: 1 hmay bvanbdadrby agulynueleotido dsendts hudet Ia&d

[ ecover t.he b?@dg fromthe culture medium The
B?Gélglecﬁt iS]ﬁQ)Nélanl 3) directed to host cells that
ex p r e84 aatibadp tof thi erpen@bnralmm‘ombﬁs:bg abbavylolain pulgpéptidahaving an

Fntmo ac?d'seque\{lce as sﬁgxgrtl 1ne§% ﬁfﬁll 0@ hghqséham ng?rpepnde Eavmg an
amino acid sequence as shown in SEQ ID NO: 16. A heavy chain polypeptide having an
amino acid sequence as shown in SEQ ID NO: 8 may be encoded by a polynucleotide
sequence as shown in SEQ ID NO: 4. A light chain polypeptide having an amino acid
sequence as shown in SEQ ID NO: 16 may be encoded by a polynucleotide having the
nucleic acid sequence as shown in SEQ ID NO: 12.

In another embodiment, an antibody of the invention comprises a heavy chain
polypeptide having an amino acid sequence as shown in SEQ ID NO: 9 and a light chain
polypeptide having an amino acid sequence as shown in SEQ ID NO: 17. A heavy chain
polypeptide having an amino acid sequence as shown in SEQ ID NO: 9 may be encoded
by a polynucleotide sequence of SEQ ID NO: 5. A light chain polypeptide having an
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can be used to express an antibody of the present
i nvention including prokaryotic (bacterial) and

wE@oanssnT ¢ expressi on systens (such as yeast,PCT/US2008/081493

bacul ovi rus, plant, nmanmalian and ot her ani mal cells,

transgenic ani mals, and hybridoma cells), as well as
phage di spl ay expression systens. An anti body of the

i nvention can be prepared by reconbi nant expression of

i mmunogl obulin |ight and hea®y chain genes in a host

cell. To express an anti body reconbi nantly, a host

ealito dcgl seqeened @rshendn int SENEANOe d] manbe etcededdry & fredynurlketide
e - t: vectors

B R o R B g1 b i n
IightPaﬁdﬁdmumemmghmhaﬂnmﬂmﬂwsh@manme@dwﬂgﬁﬁhedhewﬂdnas

t igh /,9r y

O L3y P2 o308 1D BRI CR SR ERRE R Rl o

en@dagsb&jhaavwdpem dtbmtlgly chzlm;ﬂmhbﬁ\e'raed tllgknrcchamtvem@let wgions,

Y € -

\ayﬁé er nctalljtilf‘S vfg bs eér %@%yﬂ 1c gll?aﬁ&%%%fg? Eoqu%?%ﬁabE{]%F%O\ﬁay

be expressed |ndependently fromdifferent pronoters to

which they are operably-ligked in two vectors- one

expressing the heavy chain ang one expressing the

| Maiht | @i | AightOpt BORal | C |t heC heaWf chalh |[ankC | i|gh€ LC

chai n| eraiy bmmexpressednkm dbkXf er@m Nost |CE€PRIS.| CDR2 | CDR3

Adqist opal|lyis ThesEecordi Napd €XPESEI 08 [VEGL O Gan| 31

PR o gt gnat paptide, thaty Freritates segreti g0t
ﬁg ant i bady | i lght a1d7or heavy chai oam a" host

CSHR . | The |antsi bpdyO1 { gft @nd of Héavy %hain4bere5éan 61
hes.28] oned |i nt7o [t he1vector| sexch thmt the55|gmal pept|d61
.b UplabIYIill Cuilflalc LU LIIC aIiIIU LCIIIiIUD UI
the anti body chain gene. The signal peptide can be an
i munoynetd mo}?cglﬁmglpgsp@etmws i ugedie PEPHE Sifdaeondiitaig|

REPLIHR veROE HBRARE e hhA RIS CHEP TN alks e HahD ARSI RIsEcell lines
secreted info the mediumin which the host cells are

etdueinsan atibedy WHheRvemion it dhrseBost enls ped ey de @gtibody
GFonPUE LilhESmedNimi SO at ed DNA encodi ng a HCVR can be
converted to a full-length heavy chain gene by

oper abhgpreseakinygtionés ao\dreend bdionreinmat eefp@mnr?@ﬂ hepgadin

RRASRRAY bethe REREHIRI A‘@ﬁi\éXraﬁ&?bf‘hd@P ;e@mm g}e@m@ REowd h&he art
sequences of human, as well as ot marmal i an, heavy
SHEPHUSE FsTarRss Feibery e thesresert lkwatml ingluding p@kﬁryotm\lA
Q&ﬁ&%ﬁﬁ%&i&m&g@@@é%hﬁgoﬁQ&ﬁﬁmﬁﬁﬁh@@ﬁm&a&wQ%vﬁﬁiﬁkﬁed

st an [ification he heavy chal n

@eﬂamaélﬁtl apefheyanigngh cls, te"rnsemgﬁ aniipads, apghypridomeg eglls), gnywell as
:pg% dls%MyQ:& Ijegs@n’sygtlnﬁsss (e.g., 1gG, 1g&, 1g&@ and

or su cl ass” constant region and any al lotypic
vari aﬁp aptifendg @f thg gnvention can be prepared by recombinant expression of

immunoglobulin light and heavy chain genes in a host cell. To express an antibody
recombinantly, a host cell is transformed, transduced, infected or the like with one or
more recombinant expression vectors carrying DNA fragments encoding the
immunoglobulin light and/or heavy chains of the antibody such that the light and/or
heavy chains are expressed in the host cell. The heavy chain and the light chain may be
expressed independently from different promoters to which they are operably-linked in
one vector or, alternatively, the heavy chain and the light chain may be expressed

independently from different promoters to which they are operably-linked in two vectors
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descri bed in Kabat (supra). An isolated DNA encoding a
LCVR region may be converted to a full-length |ight

web@onsggene (as well as to a Fab Iight chain getEVS1998/081493

operably linking the LCVR-encodi ng DNA to anot her DNA

nol ecul e encoding a |ight chain constant region. The

sequences of human, as well as other mammalian, |ight

chai n constant region genes are known in the art. DNA

fragnents enconpassi ng these2xegi ons can be obtai ned

by standard PCR anplification. The light chain

coms egntssingghedivagathalyend okagipeesong tha tighitechaion Optientally, the

reqi - it L] nd/ or |ight

Mo By B Bal B A R RN RT0) o ¢ he

i nventidditionalyr the sscombmbiteaprysspaqeeno@s chdvdt asignalipeptide that
. ' Aty ' ' st

S L ERELPIr e iR Pl BAGYE EUR) a BTG Phock TP 18

ianighadsl digltrao ot kaagy clewrhgame emsbeariched tihie theexgpiesish that the signal

FORNER ofBIPR b Hpe AR RS ST LARSUE bajione.
dhe tiigeal paptido ey bednaimmugeglelfidin. sighhlepeded @n hoferdlbgous signal
i e L
¢liediostecetf art lelturad frooebhich the betitod@mn sfndrenmexyert er pueified.

; o ) . P '
o RSIAID L L Ry LB FA B JLg0 o

\eeneely @pemblyrlinkintgtbd HGVReatodingBNAav ehahaflp¥ Atwilaqule encoding
SXRECRTH O MRTTRLLRN. SEl L Sor SHEN RS PLOTRLE S atian
andror enhancers “deri ved from c;}lfnorrbgaﬁ ovi rus IPW ’
SeadyahaiWiconssand 2 g{o8¢éfky arcdaiewovn theigst. D&lAgfragnidn® encompassing
denovi r us jor.late pra e dM_P)) .and/l.or, pol yona
IS DR R Ea Rl &, L PRI pE AP Ad BECTRGER R
vorsta segoh chinbe ofrave tpie 0. g eyG,daA s IgEaldM érilgPalclass (e.g., 1gGy,
equ es h as .sequences that .requl ate replicati.on
Jr FRAGRA ST PRy CRIARE Reion Jnd arAfigRpie vl tiReor
rdegelibakihikab)t (spda)one or nore sel ect abl e mar ker genes.

The sel ect ab mar ket aci.litates selectio f .
nost - SBOLRRESR AR B VR R HAUBRRRLS SfSlngm e
febain g well d4sytp i Eab light then galcpby afekadlyntirkkerthgBO®R-encoding
rs resjstance to drugs,,. cF.as 418, hyg cin
SN B Rl BER RS B L P P Eoian Cpe BN CT G igPecs of
hamaleewell af sthelieatmalRndight cleath abtedtredibegamey deekngganiashe
i nc etheﬂ?ih dro f.olate reducta eﬂédhf% ene (
e DN atSond SR i@eriB B Sar R RE Wb e WX
selpifitdtion/ anglight claat ¢onmnt rédien ¢wabe g &agpa(dr timb@4 E8nstant region.
selecioz} n | yt am ne synt he e.(G), ina .
GS- n eﬁ:{h"l(#a fgn g%'?l{e g{ltﬁ?g%%adg ﬁXcg%rhl@%jshaf eng(s), a recombinant
sepresidnanétanglthd incation Barries regulatory sequences that control the expression
of the antibody chain gene(s) in a host cell. The term “regulatory sequence” is intended
to include promoters, enhancers and other expression control elements (e.g.,
polyadenylation signals), as needed, that control the transcription or translation of the
antibody chain gene(s). The design of the expression vector, including the selection of
regulatory sequences may depend on such factors as the choice of the host cell to be
transformed, the level of expression of protein desired. Preferred regulatory sequences

for mammalian host cell expression include viral elements that direct high levels of
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w@b@pnss7ds i ntroduced into a host cell

For expression of the Iight and/or heavy chains, the
expression vector(s) encoding the heavy and/or |ight
by st aneler/usS2008/081493
techni ques e.g., electroporation, calcium phosphate

preci pitation, DEAE-dextran transfection,

transduction, infection and the like. Al though it is
theoretically possible to express the anti bodi es of

the invention in either prokaryotic or eukaryotic host
cells, eukaryotic cells are preferred, and nost
mnéﬁeﬁ&btwkmémnamhahmh@§&sméh%@ﬂﬁbé@awmﬁmsmhhw@eHm@wdﬁom

PR S A aoTaR R B (P SRERE B B BPE iy

MEeTHte amrﬂmm(AdMLP)é afidor Epmessiung t he reconbi nant

ti bqdj: I -
Ovary SRy, e fecp R Rl M A LR B R Py
dadit onab eduencedshchuab smudnoemﬁagn mgul@Pe oplicdtian lof thAcedor iBbost

7 I
Lé&ﬁkge %af}lgs gpre%ﬁlcgf%c@ng raH(gg% ovlvlnllqgea %“[}E@ an?] SL%%%&? %56
Molbctal mhtkeﬂ@e GOlHAds selb@B5] of hNSCelimieiooviachctbe Vcsclor G8Deen
P , S|
S5k SRR, Gl 00 RoRMRIANL SRR SESRN. .
rclargsmluclaas Groist hyerdrhyein, bhacthntréxdoedoeshe@t eclipnodudgedthdyector
t f

% e%ié Ingl% u{lg gf)e?erreﬁstg?cstaéb)%eg fén%l;%gl.p eern{esqgcl%l{% t&lé H]?ﬁ?/%rogalat?
trditElCﬂaﬂS(tihﬁ:)agdns (for yseimd/igr-prirefs dpstlobNs, wisheoetbdtraxateof t he
s&lecftl%%)ﬁghﬁca? \%1]) %léllo 'éé‘lnregtgog%g:lg eéecglgr#’] élfd.h%lgtgl’%ﬁlg s%hetase
t(68) @aratGS- Aesganbmbilléme Caph ieN 8B donseleetibnf angorf tzh@nh ost

SO -
Dlﬁmﬂ@}ealﬂﬁﬂ ﬂlghmﬁamms iftroggenenints a hoft cklhbpstendant fedimitjuese.g.,

teehegttrd)pora%og oc&\i?c%%??ho%%l?oa&e [%gcﬁpléa)rtgcgl el?]i%]:e %?x%yant r%lgsr}ectl Hes

are
dmssdmahjnemifacndm anshelilte. a\lthosgh 1csltheowt1t:hily@5ués1ﬁa m)e:kpnags the
ai.n

t.h hai th
S ElsayPBe b RMorSh Sy Plokt IRl SRR koS Bneyoig et
redyprafeseal, bed mse grdfaalyle manenatiomBosocella) Hecdulesuohléells are more
t h bot h
TGP % B%EhE REL s Prehsfly 501 ang Wi RIS Wt RlibSay.
regieriradl harzibaliah hestrellsefouitscsangthe seethbinantrangbiglics of the
t. .nol | g by t
e du i Rs PR ER o T R S GRARRER Ty BUmbyogieetss,
h@ﬂéseﬁl&idlm velapy érﬁli@igsm,fmal]‘&xtch&ﬁﬂ ﬁctz noSeTulB 6af0, 1989, used
n n. . Prefera La ce
R e ST El et eaRl s OBt el L AL LDS ot g

_qoﬁrﬁm -81, rlg&'l; NS(o:h@blcmaeeld ﬁOSeelu,sI, mdﬁPztd@upr%emtecombmant
i nventi on. For

et e SRR By BES o oy e B S el
higedmtibodies are produced by culturing the host cells for a period of time sufficient to
allow for expression of the antibody in the host cells or, more preferably, secretion of the
antibody into the culture medium in which the host cells are grown under appropriate
conditions known in the art. Antibodies can be recovered from the host cell and/or the

culture medium using standard purification methods.
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i ntroduced, said vector conprising a polynucl eotide
encoding a LCVR of an anti body of the invention and/or

w@2oloss1at] eoti de encodi ng a HCVR of the i nvened¢DOS20081@81493

i nvention also provides a host cell into which two
vectors of the invention have been introduced; one
conprising a polynucl eoti de encoding a LCVR of an

anti body of the invention and one conprising a

pol ynucl eoti de encodi ng a H&&R present in an anti body

of the invention and each operably-linked to
enhantlest/cpliisoranabp be egpd ltaprodycegbempntos frignants, otigtacteamtibodies,

ferﬁg Eﬁ?grﬂg% M’seﬁ\gjﬁgfg&l&r t@({ﬂ%qtg&ethgt a?eeCOn%ﬁ%pnaﬂsFo \/g%@éle

ronot er el ement
eﬂh@rhﬁeﬂieﬁlm@lﬂ_tﬁ’ tlpnszﬁcmba bost p@gwiﬂaDWyereb@ngﬂth)er the lightjchein or the

e
hlefadvty rgh@iengme orallothh BNA meoding bidioudr totlf dithelight andlgavy chains

glﬁa‘??'sj{& Iaécess r?tf(bjroﬂ'i H‘%tfok?l[%wg}f Léﬂc cﬁlg 28CH0 rrg&g&lgs%xli)ressed from

pro art, includin
sudhftatneatpd BYApholedulsnye a',lmneomﬂmawg@y tlmc a‘ntlhcpdlgs of éhegnyention.

Pr ot ell"ﬂe ﬁlzentiroﬁégo:via%ﬁ §P/ ’Hgﬁigec}lr %rrlgﬁ &gr ? cul%%f hhe’

col utm chr onma romao ra
gpedsere lilsehtiop Fosfesbly 2 hastaell hetht idventmﬁtcamdmesl oy «zrcm@”a Vegors
I td f e ti bodi . e
g gOCIBH‘%étJ J:o 51?1 a%ucl%{l %E @%oléecufé O?Fh’e p eosgﬁt%?vegﬁoonu ’For example, a
Xogonil ngthé{mvgnnoﬁum d’ailes@ewmclmwcar pthe ln@entiom hanbeen

artlcl ed "Current . Th ut i
rbntrogld%et i SC% \éerc]léar FRILTIsing 8 otlynrlhc goa Fc% enc,o ’ océg an ar antlbody of
lmmwmltmn Seldr. a/p@}hlucl@cﬂﬂB):ncoﬂmg adH@¥iI béthe Adzdntiano Tak ﬁlyvpn‘uon
ang&%{c%s a Ct[]@cle 1(c-')hr t\xyoevrer:g\élrsn t}\llel 15\%% 10 ﬁave %‘een introduced;
rec I nan expr essed ant preparations are a SO’
Ione)vmnprmrtgh@o@mucléﬁele encfo«imgaﬂamfﬂ ef alf?ﬂmblodﬁe]f theanckbnNamand

R b t P t
S &Rz ol el IR Bla i IR Bt in Spishsy' e
gfivieetgdn and maSSOpeifabryHirﬂcB@tol @hama/ﬁrmwemgmlmg&lém@m (e.g.,

t t ' t
DESRALER S0, Sy GEERRTH 4 A beeSEh Boa bR At fect Rabfip
pr @b @¢rre@iddry relehi‘eet @nhiSydd gnhancdrielMId! promoter tequla®ry element)
filt ti f ti bod f
T L
t g r emnwaex‘prds;u:sgme fmanmﬁtibedlg@nr]{md@flﬁgmﬁnq;mvytachamr & other

ot rations. Prefer rior.to
S B N R SP O DIkl Ryl ogh P sl St ortpsg

meo*ce&aﬁes\/ofnlus'ces mcaldﬁigrammtnﬁgﬂ apiaye pmhpiﬁtmslem axolmngé affigty
tibo [

D cBPER baSen roB B RS Fmp coripetiny.
apidokyahatieashe@in saiphgeed Ele@hphidresis, ghd-the dikabswiidadd gbedures
Ii'or pur1rtI1Ic)at10n %f ﬁlfegg)qufc%htigola?es gr%nd%gcirfbg(f rfori eiar%ple, by Feng Li, Joe X.
Zhou, Xiaoming Yang, Tim Tressel, and Brian Lee in an article entitled “Current
Therapeutic Antibody Production and Process Optimization” (BioProcessing Journal,
Sept./Oct. 2005), for example. Additionally, standard techniques for removing viruses
from recombinantly expressed antibody preparations are also known in the art (see, for

example, Gerd Kern and Mani Krishnan, “Viral Removal by Filtration: Points to

Consider” (Biopharm International, Oct. 2006)). The effectiveness of filtration to remove
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DV20 nanofilter (e.g., Pall Corporation; East Hlls,
NY). Substantially pure immunogl obulins of at |east

wWakmansP0Ly about 92% about 94% or about 96% PCT/US2008/081493

honogeneity are preferred, and about 98 to about 99%
or nore honogeneity nost preferred, for pharmaceuti cal
uses. Once purified, partially or to honpbgeneity as
desired, the sterile anti bodies may then be used
therapeutically, as directed2derein. In view of the
af orenmenti oned di scussion, the present invention is
fvirngeh dlomdireracttions ¢fdharpeand antibodicsobkadwralolbe ablgasgin part
RERHIER of AIROH A hA0L RGP IR Lkl 18 1R DR e
imted to a mammal "an, plant,
biéitcteér |T1a¢ purtficamegeadcss mnintkbdicoof the prosgenvantiph anay incbide 2
E%Pﬁﬂé FeRE R @H&se?fr%%éf’ﬁ{%}ﬁstféﬁeé{)g ﬁﬁé &M ghr%at%graphy

tor co rising nuclerc aci es enco

avptratbimsl E@fmbly,m)eiot m\féntmg}mr@@ham&am{mtim cladi oa@rﬁiltdr to
|

i RRESE R R B EARANEL Sk I Bt B

hipshtigeh Hllmquurqoscemtrated/MIWtotabmpwnrsanxig)r ootrluotitwidg aci d

@ﬁc%ﬁt%%n%?&b ‘E{{‘ 9130 éatéo%g% g%aﬁv%n%%gf%&@ h%}\éhc%‘gtel; R&

16/ 200randffiter Mg ,d’aﬂilfﬁlmramny]ﬁast Halshu¥). Swbstantcdlypoicses a

EE) Rl TR LA Py BGOSR, TRLEOHS, a5, 808N 11

thomngdnoityrerd phedstedcaildlabing 98 tCkione®Es hamsit:domoyacity mSO
Qe%%rﬁerglafor F%fnflceatl(t‘saﬁ)%ée(s) 6{1%6 opdlr}h(? Fg;%rtlca[u%e I’o]rt to hro]r\ﬁ%g&lteg dd%sued
olfic tdrde amibeditd 0oy thomix wssd ﬂxgratpblmcsmﬁ psdm&fctetirhamsf orm ng

a hosin cel | udi n ut not ted. to

icw of {he a*ore engbnela discussion tlhm resent 1 Verﬁlon 1sI '% ! ?t{ler directed
pI ant acterra ransgeni c ani ma or ransgeni c

pd) an:tntlt'bedl}l obmmdbledoymlbrya’wszctmmrlsnig tlmrst@s \zécmitorlng a host cell

el cac
TRTREIAb AP RIS R oSl R SR R M o, o
emmgems @Mnmﬂ whikhchae beangrahkfernmdtbytaqﬂwmcﬂmndb bEa hersdr
Ef i el AR RSB st badi e RSl B s v he
notleic utie 1saaxpr:edsed gnd obtughtly,crlanawarmgahg/ membdﬂﬁoﬂa ahel ha)gt dehie
am noaci,d nce sho 16
ShS ARl fims SSRGS 87 b3 SRS RatePtoR R ingly o hoeteitGia
tnicdrafe@nomitho light ehawegdlgyepGdetaring ithieginéndaid @iqGenac hskhown in

SEOFENG I3, PRaohsat: B prrshi e e s T eanmr B DUy

NG@b Hyied O] eid R mO]reCISPé’s/ sﬂio@ﬁ lid SEQ e NiGer ot 1 5 ofvah @tbre
%g%f%}ﬁlﬂg,:t O‘{r?nggorlg?c? hos’tS ce?l isa fngse tc]lral}lster On\%?ylj N%O myeloma, COS, or
SP2/0 cell.

The present invention is further directed to a method of producing an antibody of
the invention comprising the steps of transforming a host cell including, but not limited to
a mammalian, plant, bacterial, transgenic animal, or transgenic plant cell with a
polynucleotide or a vector comprising a nucleic acid molecule encoding an antibody of
the invention so that the nucleic acid is expressed and recovering the antibody from the

host cell culture medium. Preferably, the host cell is transformed with a vector

comprising a nucleic acid molecule encoding a light chain polypeptide having the amino
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genom ¢, cDNA, or synthetic origin or sone conbination
thereof, which by virtue of its origin the isolated

w@odognssobeoti de (1) is not associated with al | POF/US2008/081493

portion of a polynucleotide in which the isol ated
pol ynucl eotide is found in nature, (2) is linked to a
pol ynucl eotide to which it is not linked in nature, or
(3) does not occur in nature as part of a |arger
sequence. The term "isol ated2protein” referred to
herein neans that a subject protein (1) is free of at
lagid sequsavers shdvar in SEQX &) NEs: Vit 15, Whioe h7.i Moweoprkidrahtyy timhpst cell
?H‘?{s &Y ﬂgnsf&‘ﬁl)ed 'w?thea%gtglt éo%pll‘lgliptﬁra%ﬁ lgE aglh %ﬁec&f’e% 9{0%1 EQ
the sane source i t ane speci es, gf
iB N;Ocplﬂ&r, d2dEtxep neore etelferﬂﬂso rihechodi deflay '«eﬁhmesp demngsr, OV(aty) NSO
e e ed,fromat |east about 50 percent of
W%/O%é (ejgt(?rg’ﬁ)?o |Hp| ds, carbohydrates, or other
mat er Tb¢ ermnf'isdlatash p@lhnudeotlée"as sedihateptshih meat updynucEptide of
| 3 . .
c!e}l? Eac 19 C0 %;n?l%tlg %M%lﬁ %ﬁgcl oe?éom%maﬂglp&lg%\%‘ ?\}%ECMP/ Vhrtutehoé its
'brlgml thd m@laq@d polgmrcc'leotlée d3$ sooi w@dawdwmlaallwra p0¢t®n afs
S n
%Bsrgﬁég%%ﬁdg?] \Ql%cl?{lllg gso ap%ﬁ )P%gr\{lﬁl‘,lg(ﬂfde ?{ %m\%@%ﬁ Eg) is 11nkted toa
lsfomltaitldd td whiplatt ILBrr@t lmi{ed(n? hatgress (Mlatoeowd wecur m lmatrej psepart of
er% I ated protein can be encoded by genomnic
W TRNA or ot her RNA, of synthetic origin, or
any c Ohicrat isdated hetadfrefeRedfodreaidl meart et & su:Hj@t p:udtein (1) is
F%rre('e)to? atrf%asf}eoin%%r t g{)]rtﬁltemslvylth{)\g H:IL% ﬁvt%ulfdtr %rrp{l'ﬁf % h@ is
|essenmeallylfrealof ethm prmmneﬁ'bmtthwaanmudrde ieret, énofrethesametslpemetss(3) is
%%&S{SF]CP 6y & Qeef 54 d&f e%? sgo?éllaﬁe (@H} & %gpfa%a{t%dnféorr{? %t f:asﬁ:!ﬂoout 50
iperemntiofl pmilymfcile@ddanhm@ pﬁb(ﬂi}’dtﬂltﬁﬂftﬂlodrer meeavle mwitl wWhichnt &
a(s)sﬁ:gla{%g A} e u Ie, (%flgnatatélgog aa]te%gw c::‘orovg Prtg otﬁtnorgcroogfgl mlﬁgrqgtfon) with
tpbaionsmﬁﬂ oteintveirif welieh thiet' holdueagrmsm fig assbcmtla@rnaraemé (® is
for the
B A S ol e RS o AR s LB R FE S P memidsnin
sdlidhties nof B3sqeiagfdan nadreem(o)jalm nétSccarin a:nimeb Sah aniddlatlae

fi t
et e ket oY R T A AR Ao Y Al F iy
rmgm Mm c@tﬁ%h}bn\/ﬁb&r@lﬂ Prefé)bly,aheis ¢l exgd ple)tesmi‘sfsubstaamllﬁ 0
gmlﬁ%cp fé%ql Bro eé%t?é II1)8 L& fd%gogsog}%r 80%%1%}%5@2@% are foun(s n 1% natural
eum&mqmﬁﬂaﬁtavqulcblhte(fsﬁe with iBaR® gRdEpcuic, ldiaginbdGe pAGERy Latiike r
reduci ng conditions using Coonassie

S l'I(c:I nlgot sgf
BT’ GUCRPTONGTISEY abl 'y, silver stain. Isolated antibody
i ncl uAﬁS' isolated" antibody is one that has been identified and separated and/or

recovered from a component of its natural environment. Contaminant components of its
natural environment are materials that would interfere with diagnostic or therapeutic uses
for the antibody, and may include enzymes, hormones, and other proteinaceous or non-
proteinaceous solutes. In preferred embodiments, an antibody will be purified (1) to
greater than 95% by weight of antibody as determined by the Lowry method, and most
preferably more than 99% by weight, (2) to a degree sufficient to obtain at least 15

residues of N-terminal or internal amino acid sequence by use of a spinning cup
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the antibody in situ within reconbi nant cells since at
| east one conponent of the antibody's natural

we@pwpossTaent Wil l not be present. As used her ePeif/US2008/081493

"substantially pure" or "substantially purified" neans
a conmpound or species that is the predom nant species
present (i.e., on a nolar basis it is nore abundant
than any ot her individual species in the conposition).
In certain enbodi nents, a sultstantially purified
conposition is a conposition wherein the species
cotvpndtaesr (31 tolheasgeralipby SBES-NRdicemier (edvring eroloarcdirarg s)

. ul ' pr: : in .
SopsBlins TR5E CIBEEH bRl PREHH A PRERRAY, ARRERM Moy includes
¢lorgutibely invitewithia necaimbunnt@ols si8% %) le@d Ve @BYonart 00Bes of

: . ' ,jn the conposition. In
b g7 A SRRl Sy ROGRERh™, "D T e o
essentis abedhornoyg ésbstantially owieaoi vebstang gbiueigicd anerot a benpound

1 j . ] Aye % ' i.on

RS E el R i e AR b Ren PR B PP S BTG
a@buralasti thayl aay wther mdvlidegidpedicssp dricemposiiim ) phesgan embodiments,
i_nventi. Vi des L: . pol yn ti.
AP iR SR th $Pe Alhol B0) ShEERR YRS SRR
deastgb outddpieskentrign mfnoﬁEleﬁs[Dot‘\Eﬂsmacfrmoledlﬂﬁzsp®% prek@it, In certain
]e%%bdigi‘él%s, a %Q%tan%igﬂ &usr% IC%A‘ngosﬂB%twqﬁ :g[%rg s%%oqg{llltm aﬁorllf 30%, 85%,
present inventi on 3{) ovi des a reconbl nant expression
VeUd, B5% covpvd Flatl gnapoimotar speeas pabsertt hethe eso@dziont hecertain

am,ne aci d, sequence selected fromthe.group consisting
SRy  HEOS SudBLE S nd] BTHS DS ERas R ]
Thinot Bhdetqehndas ehe'chmpesiti carbyicosentchah ddtednion negibdg svhes@dthe
her ei referst to an antti bociié/ wherein.at | east one

$s ially of a sin

cOMpPosition.Consi ssen r% gacr?rﬁo cculdr species.
portron i1s o uman -ori gl . ur ernore, as used

her ei fmhe praenpinyasien firtheaproedey anaeriaet @igiublootideghat eedodes the
to.t he. specific,anti.bodies disclosed ' S I
Rt PR SRR S SRR T AaER of 125326

Irtron unc
peopest idesiAcanriding to the invention as the

ant | bod] 5 ol selosed hereln and have framework reol ons,,
that aF @oUGhEPT AN G HERHTSP P POy dRUtE

sactoioaonghrikigg fhRsucl dodte thateendeles the dmfifocatidsequenedwehted from the
anti bod ..Sug%il[)i]\ggl h fr l(1< té: e

B REY g EGEL Nhnal et ddnas PR {5 T80 aMihdn

human TaephrhderrBurhanadnginoekd sieipodinC’as uRidaleatiradeloys totah@ntibody
sybst a gi al ly human franmeworks Ea e at | east, abou
SSRGS o R AT BT o DEIESene S ATALRRE te phrase
i“thenidn dngink@edarkibouves hrefidatd thredpatifio entfbiodice el kses aepumrag evell as
I\a{g(%%iorpali gr]:tl%rogigg ‘tht hrgl%nsalﬂlilar functional properties according to the invention as
the antibodies disclosed herein and have framework regions that are substantially human
or fully human surrounding CDRs that are derived from a non-human antibody.
Substantially human frameworks are those that have at least 80% sequence identity to a
known human germline framework sequence. Preferably, the substantially human
frameworks have at least about 85%, about 90%, about 95%, or about 99% sequence
identity to a known human germline framework sequence. Most preferably, human
engineered antibodies of the present invention contain minimal sequence derived from a

non-human antibody.



engi neered anti bodi es of the present invention contain
m ni mal sequence derived froma non-human anti body. For
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portions derived froman anti body of nonhuman origin,
such as a nouse, and portions derived froman anti body
of human origin, joined together, e.g., chemcally by
conventional techniques (e.g., synthetic) or prepared

as a contiguous pol ypepti de-2si ng geneti c engi neering
techni ques. As used herein, the term"franmework" when
used For exefpleethe buhan aaginaered boidydyenicambescrrogionn dérsved from

%B%@Eb%g}' hpndﬁ aIiaJnJi%ilg g}l&oas @%o%sg %?31 g&ﬁg’ns%t%gg?ongslﬂ?antibody

var e region o n ant
w§ bendneeradim joindugogedrem e'd. rchpmigelhkby @givartivndl sechmtjessded.,

R SRl L PEATRARH S L e SR
dreaisgl Imirdimrthytege faamatvedk 'byhepaishl infrefetarcel tp glhantxbh@ veriable
e L e
o:cgiqur @fsaasnuooﬁyaﬁsu@dkle@in, dte ttredStamawpdrtgion’' iofntended to mean

Wor |

e%c%h %ﬁ@fr%ﬁ% glawg geg)g}a%g]% QQ%‘]%DRE fﬁlelsﬂé‘agﬁset%&%ﬁ%éfons for

&ht ﬂﬁhﬁa,re emilER dephstef] lbb/leychmj‘mtmﬁght chain Vagalslt rdgRidl GDRs.
ORGP S R Bl P YRS B
gﬁmbﬂ@raekqm A pertlbﬁ ofja fralhe:wmh rgdmtk ign edntaning Grop B iseersgions,
human [
SHIER 1R RRLRLE TBIHRIFS, Pk RRA o CH L LERTP G
RRiAn Disat deagdfRH]] mswm@n CEFR184 3 fullyhumen. Geemmbreyefonbly, at

(o] 0] sus seguences for the arti,.cul ar

GRS TR0 ORI S AN D! e WiReR 38t Y 8
tchmpmee s@endn ¢onveRmdsi sequenmr}ﬁam thfeparﬂmmﬂm firagpeworki kmewh irgiht art

nfr huma ern1|ne heav
ATl Gl e bt s A N S
%@mﬂirﬁi)&ﬁﬁmpnsdk/ﬂinmamcmﬁmsadﬂeguenb&srfm*thgpﬂrnfcume‘rahnegfbtk. In
g&eﬁ‘%rregtemﬁ)ng n sZa[naaE_lgbog;r.P? t&ep(rj%?fer{tilrlgf@tn{] %c%rm%ilgef hu%ﬁ germline
[Lilght dhhmfranieilvﬂrk de@uentds,andl ﬁumhﬁgerlﬁﬁlﬁa he@ﬂ;&haﬁﬁranﬁﬂd)rlﬂ&quences
ven t m i ne t
o er NS gt dg) Vo R B B i en R
g‘ramadwake akel sglatted Framnhd grantqammktmg&fﬁézll Addj Aiprnab) A20, A27,

Pl TAEe S L b Oa gl gt BB Gy e

\Mhﬁaﬂ QermUhiBH0 chavidBamawor¥ 0245 O MH]Méﬁ pre‘ﬁﬁlﬁalﬁ,théﬂlnﬁnaﬁﬁ
VH1-18. VH -. 69, VH3-7, VH3

é%h}é :lig%éig%fan\e}ﬁg kzlé 02 ﬁgd]él@ldl%_%r %g ed b}'gaanggfrﬂlhne heavy
Vhin H9meworks are selected from the group consisting of: VH2-5, VH2-26, VH2-70,
VH3-20, VH3-72, VH1-24, VH1-46, VH3-9, VH3-66, VH3-74, VH4-31, VH1-18, VH1-
69, VH3-7, VH3-11, VH3-15, VH3-21, VH3-23, VH3-30, VH3-48, VH4-39, VH4-59,
VHS5-51, VH3-73, VHI1-58, VH1-3, and VH1-2. Even more preferably, the human
germline heavy chain framework is VH1-69 or VH1-18. Most preferably, the human
germline heavy chain framework is VH1-69

Human engineered antibodies in addition to those disclosed herein that selectively

bind human hepcidin-25 with the functional properties according to the invention can be
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VH5-5 1, VH3-73, VHL-58, VH1-3, and VH1-2. Even nore
preferably, the human germ i ne heavy chain franmework

WO 2009688760 or VH -18. Mst preferably, the hum@mnus2008/081493

germ i ne heavy chain framework i s VH1-69 Human

engi neered anti bodies in addition to those disclosed
herein that selectively bind human hepcidin-25 with

the functional properties according to the invention
can begenerated using several0-di fferent approaches.

The specific antibodies disclosed herein can be used
asneateewyi escecrdrdifae pppragehiedh oldy spesifreednebertii discned herein
g?ﬁe B&%@{; t&sg%tehlﬁla%”o‘% p%%ﬁ{ a%ﬁﬁ&a‘r%g \;ﬁ\ggégcﬁjﬂgotng%%ép&;ﬂ%i g%ﬁgi?e
gep}umhdbe paden titibp dWCDRs teegrged entd adnmpib Galyew ork thepbaske, high

ARSPSAEELPAP B A0 Sp AR ARy e v
Q“Q%ewptldwiﬂlfwn@db’r@?ap tagi3Atp, hrleaye®ios.lor knleash@0%0 awithribe
%Qltr{:fp&gﬂna% f?ﬂﬁe%voglg ﬁl thé gaq%rg%%(tlt{otﬁz UJFflls ﬁft gr agrtfgstulgqga uction

n?bmdung affmgy casmred ﬂoeha‘p*aaﬂmm_fobdx aIlﬁ _tlm_sls l&wcchsemhte éltamdwt)xk can
R8RSR P P

Ipdbllﬂhed bycQudeomrt df Th@f;llexltuf@gtidzroofccmrQJ' iesliercofigder for back-mutation
C e
x ﬁoe ’E!yrtn%& °¥t2{’F ?&ﬁ%w? o %P ﬁh glgml%%&d%ﬁls u%d%rqwsfollgv‘ ]?lﬁ cgtegory,
ftlneaﬁmmmokk aninnoacidof the bfimbdn gerimunnmecgjenmthat Mw@mem(aeceptor
fﬁl%}ewo g\gserlﬁpqgcr%ﬁ% fl(a%%\%]gﬁ% a(r%rl’]glréof A ?a rIr'%r\I}l\g f(amle?)vo%l}] eC rGa(rje l?y
Mbobydq@nedbmdrk)anemr k) : (a) the amno acid | n the

human &a{)réh%rre%or ac1cP n tﬁehl? E}egvrorkf rﬁhrgeavéﬂg%or t%m%&u%%glunusual
for h Ao KS pos ion ereas e

cfmfhue&pcfiladuewgrkamthﬁ pasm@h Mlheﬁeh\@thdomrmspondmgmﬁglhcobul in

o ] B Phog b TR PR S el BE Bl
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recover the activity of the parent.

Another approach would be to randomly mutate the grafted CDRs without
changing the framework and screen such antibodies for binding affinity that is as good or
better than the parent antibody. Further, a combination of both these approaches is
possible. After grafting, specific framework regions may be back-mutated in addition to
making changes in the CDRs. This general methodology is described by Wu, et al.,
(1999), “Humanization of a murine monoclonal antibody by simultaneous optimization of

framework and CDR residues”, J. Mol. Biol., 294:151-162.
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binding affinity that is as good or better than the
parent antibody. Further, a conbination of both these
approaches is possible. After grafting, specific
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AT R R R A
ta@d 80 lcast one light chain variable regions or functional fragments thereof assembled
into a heteromeric complex. Heteromeric variable region binding fragments include, for
example, functional fragments such as Fab, F(ab)2, Fv, single chain Fv (scFv) and the
like. Such functional fragments are well known to those skilled in the art. Accordingly,
the use of these terms in describing functional fragments of a heteromeric variable region
is intended to correspond to the definitions well known to those skilled in the art. Such

terms are described in, for example, Harlow and Lane, Antibodies: A Laboratory Manual,

Cold Spring Harbor Laboratory, New York (1989); Molec. Biology and Biotechnology:
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is intended to include functional fragnents thereof
whi ch maintain sone of all of the binding function of

wao b@omssobe vari abl e regi on. Therefore, the termeT/US2008/081493

"heteroneric variable region binding fragnments” is
intended to nean at | east one heavy chain variable
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'D NOHumapl englrgeer':elggr%ﬁodm be m%%Rl ted to in vitro mutagenesis using
methods of routine use in the art and, thus, the framework region amino acid sequences of
the HCVRs and LCVRs of the human engineered recombinant antibodies are sequences
that, while derived from those related to human germline HCVR and LCVR sequences,
may not naturally exist within the human antibody germline repertoire in vivo. It is

contemplated that such amino acid sequences of the HCVR and LCVR frameworks of the

human engineered recombinant antibodics are at least about 85%, about 90%, about 92%,
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LCDR2, and LCDR3 conprise at |east one amno acid
substitution when conpared to that present in the

w@a0ens87apuse Fab JXB7. Certain amino acid PCT/US2008/081493

substitutions in the CDRs of human engi neered

anti bodi es of the invention as conpared to those of
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GIC VAR alﬁlﬁlt@VRlslb(ﬁlEndGQ caldle ekpre@ed @rthé dbsendo oF tdndtadt soiEnces
to produce a human engineered anti-hepcidin-25 selective Fv or Fab, for example (see,
c.g., Watkins, J., et al., Anal. Biochem., 253:37-45 (1997) and Watkins, J., et al., Anal.
Biochem. 256:169-177, (1998)).

It will be appreciated that applying the teaching of the present invention the

person skilled in the art may use common techniques e.g. site directed mutagenesis, to
substitute, add, or deleteamino acids within the specific CDR and framework sequences

herein disclosed and in so doing generate further variable region amino acid sequences
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or nore amno acids in the CORwth a different am no
acid prior to grafting the CDR region into the
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opti m zed subsequent to insertion into the hunman
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del et I1"1c1)e an%ﬁoo&es of tﬁe Igr\é\s%ntainmverrll 10r‘?l griogudg gnseI r}leags to accurately detect or
determine the amounts of mature hepcidin in a tissue or biological fluid from a human for
assessment of predispositions to mature hepcidin-promoteddisorders, and for detection
and diagnosis of such disorders in patients suffering therefrom. For example, the
antibodies of the invention can be incorporated into sensitive and reliable immunoassays
such as ELISA, RIA, immunodiffusion assays, or immuno-detection assays, such as SPR

assays. Similarly, the antibodies of the present invention are also useful for
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wi thin one or each CDR is perfornmed. Further
preferred, am no acid substitution, addition, and
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positions in the CDRs of the heavy chain variable
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am no acid positions within CORH2. The resultant DNA
sequences encodi ng the hunmar3®ngi neered vari abl e heavy
and variable |ight sequences are then expressed to
pnodudestechhoita( 86 pandemmadofirvrésbady (IF hasays ef eoté erdfiglogical
S B ATRAL P D floBlBled bl opia AR
\hhmeeo diagiosh bepeidgi-p5 PSmatet! |dt$odiyrsrTM<Ec weelﬁcallyethe pased

[
M%ﬁg&h IHB\%(% eﬂ\ﬁ‘!fdfs Bﬁ&wgﬂ% %tg:ﬂg%ﬁg{ng@?egﬁgadﬁqﬂ&g&g@glsorder in
usganeglt bn éetantlmbgdlleé@/ebcﬁf huhen mMmawenhdpordin in asehplt oYedsye or a

%%* qugtl(%lé ﬁgﬁg i n?t‘il!-; ﬁatgéﬁgﬁlrgrl%as arﬂ{r%ghefl%beﬁ ok h%f fa eﬁ{}(&@%@é&&}{ % the
ismmpla wath thd lselieShuara nivtat depeoduh infd aprmdspohding shnagmﬁsmloue or
%po(ije QC{D.?Igp%ﬁlt\/id%alg uf %ﬁﬁ g?eferlrbc% s%ﬂadr(ki’ 91%%6%2 ldgte%} ecl d?sro?dgé?nt

i nven acc
destoeuami mthteteeataclrwds sf lnfmanlmlame hépepitn. dT In: dlEW:aR statesipaye

m 1!15%' 0%9' f ]%01‘6 of ? ggnefn{r: 8{]?10 lﬂ&% ddlle%e a%?o%‘fa%% amﬁlt deglfeased

i Spositions
amimflmn ldxetsemtlcwmywrcbudu aagmdmd%ldatowu dhmdglsioncdedsri n
I?lat ! tggrgs Prot I;]he%lstegs%rs aﬁerr(r)larlryll co'r:rg)rlsee c))( a rlmeo’re 51?21 cgsordetr
antl Inventi on “can ncor porated 1 nto

amsmtedmthandmael iabl e i mmnoassays such as ELI SA,

RIA i Iffusion assays no- det ec

assay é%ﬂ%(ﬂof monggﬁlgdglz aya\S{I n’méure thc1 in- protnhtée%actl]steasg %1sorder or
@ﬁndiﬂiml ipragsemt 1s|aﬂB‘<b¢;M\41dl:K1 a"hemaihsd)mahldémdetermmmg the level of
(h}u':_:?n asgléeh%epg 1% 1§ ?ggngplgg 'cg!cC%Pe orﬁocl:%h)gl%a[q gllulél s g’f)a NGE suffering
Swat) oanaisy sEa humam hletur,esl&@cﬁim m‘erhetedi dabee, rda;ntdef mh&noﬂ at a

2&§ 21 1n% en d1nl1qne g eg ?+ N Onstur ?\E%c h ik 2 E ore samples
Fa&Ps. F% 5SS ey §f yman, REwiS PEAHP 1 R MO8H
[of Gssiuel esb1meg1hﬂdhl1cbﬂ‘rord tlegrat&it agona oh tivendi ffaentrtene pomts
hepci di n- d disorder in. atlent(g det er n
g b e S S R R S
tthescbyenma@itodngdihe hogarcahtufel hepddib rpoomdtbedipatd @mbnmﬁ@h
conparjng the [ of. éﬁmdn
s anpt hg bty e Gt g PR RR AT 5 o TRER I Vg are
qa@mbelslppméﬁn gvhsmmihed forlﬁgh thiAggbput MREH®JE OSiich @lethods include
i ndi v uads Wlthﬁl rhg{;age st and rth{? %
Jet'eH Iy gll‘HPs‘f‘Brra}ﬂE‘F 8@% o ate W tH"R ‘fSeC\*}‘é BUSFeoRE s
@ficrloplarivor Bidelsiootiee pshgsubstrakb Bnhinsie disaarst at e may

The presence of human mature hepcidin or levels thereof in a biological sample
may be established by combining the biological sample with, e.g., an antibody of the
invention under conditions suitable to form an antigen-antibody complex. The antibody
is directly or, more preferably, indirectly labeled with a detectable moiety to facilitate
detection of the bound or unbound antibody. A wide variety of methods of detection of
immunocomplex formation are well known in the art, for example, ELISA, RIA,

immunoblot (e.g., dot blot, slot blot, western blot, etc.), indirect immunofluorescence
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conprise one or nore of a genetic or non-genetic
di sease associ ated with decreased serumiron | evels,

WO 2G0908879Tyt e count, red blood cell count, henmegi/okiong 081493

and/or hematocrit. Preferably the di sease state may

conprise one or nore of a disorder associated with
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dbﬂeetablaﬁ@a:ylesmblstlef stithoktrimviratipm chlkbeloah(tres thsreq@eﬁsnmﬁm

lgil ﬁpng%snce]irlI[a ntlo%tleﬁs I']hen%%lles(jclggt n%lf: l e&v rghlﬁ I'\]feﬁleof)e 1% Varlous elgﬂfmes

kﬁsmoh agalkaiine 9haiﬂphz&asa4 drrhprsetaglsh pemmdersb) hxaglgetlofrndldues (e.g.,

nv%n}lel:tl%n i dae ret‘%:c(:)arrll tr'ro%‘a‘f’g Stflclntla rlags dfhor Moddh clusters. as
atm aII)']atr I%(%(IZ} ‘fex ﬁe an? &’C'fl I'S ditectly ofr,

mmtlas pmeéthefra;bb\yn deterdahieembieyesl dte lamdulwlof im :mud:ied}emtt]gbﬂ e

npai E t% tn? lf a ecf ed eutareltclztt teﬁg oa]:r L0 S & g an\OVrn 1n s%ch
AETBOEYTPR WEE U Tt o et hous® 6F det €t dh

ias:mgnqﬂnonspiemc ofroaslmaﬂnemn nen. \Redfbrably o antibotibeofahé mvérmon

%%(eg%rg?cll &g ui pﬁAﬁc%@%on, Lol 1recB¥] %L?lécg agco’rdl %0 metﬁ)ods weh?(nown

limtkaaf | uor escencet echm ques and nmethods that rely on
det ectjon of. cha S | aneters, ,suc
o ¥ b Shiof BRSER A MeRAYRr 0 BERRNEL Sl fte JRPGiho Fotein in
Iarb(i:dld)giell sahgiQdsmpiiddg 1mtuHat1ﬂ§arBanhB@Bfl of Itmrln\?e&tl&e{)vﬁh: h Ibl.odao glcal
antlbod of the iny oncn ated.wi th
§1es sty RUSER bR TR b it el oo B E 58
elu@la];l mlamreahelpcmmrpr&sxbmk agil datctink waid bimdingn a cel | or
tissug, extr ac

usea THEBER" aeah’ (PP artmaub M S e R rpenine
aardﬁlbﬁﬁlﬁl&biee oﬂﬁdrﬁnymg hiimarneathucédpaMih Polgpepeitiec tSablk &reening
may %erf arrrllteld ko)n patlent samples, or laboratory samples suspected of containing or
producing such polypeptide. A kit can contain a hepcidin-25 selective antibody of the
present invention. The kit can contain a suitable buffer and reagents for detecting an
interaction between a sample and a hepcidin-25 selective antibody of the present
invention. The provided reagent can be radiolabeled, fluorescently-labeled or
enzymatically-labeled agent capable of binding or interacting with an antibody of the

present invention such as an anti-mouse [gG antibody.
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of the invention may be nodified by coval ent or
non-coval ent attachnent of the detectable noiety. As

wais@d/ossIpei n, the term "det ect abl e descri bes BCT/E/1008/681493

of a substance (a conjugate, conpound, or npiety) that

allows identifying or tracing the substance by a

detector, using known anal ytical techniques.

Represent ati ve exanpl es of detectable noieties

i nclude, without limtation/3%hronophores, fluorescent

noi eti es, phosphorescent noieties, |um nescent

noi et Tesreageativichekit v bepiretided s a Uigwiil sulstian atjarhel O 3wweld
h .

%gpdﬁg't%?hé Q&né&fb%%&a \9}?&1 th@fea%gl{ é??&@qeﬁh%ggﬁazgf %‘g}%c L nd

fpeafqtr@lvmgh@hqmd mrutwmusadusa)q,uew dolhwvyl’rcfenahly whansthereggenas

L 55, 0, O 0N L TR B i
@y plbte hguiag b plualiedotbyelly anriaouisrormph dits. Fiowihd magehieprovided is
%rdg"% % ch tﬁes v&%elgc b%*?%%ﬁ’s‘ﬁ‘?&t%d l%y L aC?CRtIIOQIrdf q%{uub?e srgg%géwhich

e an 'és 0 ventlon are
vwdyh:emovmwdlnfihc&ttlaemlll ., indi rect I y | abel ed,

accor . Th .
e D dbsrmiafents g
tugp eihebhhqentibedyn aitige obdetdcoon reagenSmapb@pla@drmldipséfﬂgbly
lg}qlga]%glga}tl%lg%te% nﬂ%{l(teltls 3&3@% Ip?eé%rﬁ 3 & tlo\ﬁe\)&rl]ih a? 0 ft)yléalﬂy ?\wlude a means
sfmfdohtainmgthd: zmqbeclymnn@m aad aemgelb todtytaihcrs ffaredminercialigd® Such

gﬁrtltglrngrs 1nc‘ijude r1;(i)ct ceoln riers 1n% quc Idesgre Vl!a{j apel r[c]%meg and
| nv | on a provi e 1 on

et hmiere aacd:sslam daefrmalssmche emhmgnastagrp;blersnawﬂmolvelds afd cluents,
(f‘es? {u%es d&gr%anl%s 'cln‘ubrr%}e]ls?I (r) rd ncglegl?cla sI fn I tR %4&%85 Irei%gt‘f’on Such

sCreenr ng at| en or
| abor Amangvboslawﬁthesnwnmmemt}dté uséd Kocdmgad)smlanijpoﬂifer or disease

rodum ep g o, Gan contain a .
a%slgglatg varﬁé c ac 219 ci¥f5 mdtyre e% stnﬁléar Fr)l}aélgeerht;i]le antibody of the
|11|mee1mm @n be ma ik &l asg@no Ganita laveas funhatarb hepchilin fnersuhjed being

d
TRAUE RS b licte SR Ry R PR bR RhERD el fiRtaions
|1nmhe;tatm@ﬂmds ﬂfiaeutprzeum sleibodeatybainyeaion bed at aﬂelob dbedt @dfure
fI uo .escent d or. e

agent
TR B POl EP e Frin dater Ry Som s onR 2T P BER yrect
mhmbpﬂlasoa‘mlte ihvane ol meﬁbsugeh wath oavithnitimodifies®on, gfd may be
t B a[lfnﬁ%rea gent he kit cnb rovi ded as a
PRl Yol bR apraeh el P aty LGP RE BB or as o
d r | ed Apayietg fof cc\Memlohhllq)rdSteagem mle&uﬁﬁg)p!ﬂotéﬁdlevﬂs A alHigugichl
ti.on refe E%P lfﬁs L% ution
St £ o R LR R af Yoh Py iy B provide o
ba51s for diagnosing altered or abnormal levels of mature hepcidin expression. Normal or
standard hepcidin levels present in a sample are established using any known technique,
e.g., by combining a sample comprising a mature hepcidin polypeptide with, e.g., an
antibody of the invention under conditions suitable to form an antigen:antibody complex.
The antibody is directly or indirectly labeled with a detectable substance to facilitate
detection of the bound or unbound antibody. Suitable detectable substances include
various enzymes, prosthetic groups, fluorescent materials, luminescent materials and

radioactive materials. The amount of a standard complex formed is quantitated by
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provided is attached to a solid support, the solid
support can be chromatographic nedia, a test plate

whawpnsg7ar plurality of wells, or a mcroscope BCT/U82008/081493

When the reagent provided is a dry powder, the powder
can be reconstituted by the addition of a suitable

sol vent, which may be provided in the kit as well. The
kit of the invention is provided in a container that
generally includes a vial inRi% which the anti body,
antigen or detection reagent may be placed, and

prefus mathods.suéht abé.g., pliotapuestic mcans TAgokints of whtutetepcidin

r ' ' I

PE5DERe bIIERH Aot e B0l S e SRR IEE, TR R Rrred
eoticdy h@ruse inghagnosneeprogratics ahddor rﬁ;umthrmg)msa{s nletssamtalyethods

'hgéz(:l)uagl?ea@y aﬁliﬂ ﬁo%%o%ﬂ%(ﬁegﬂs{ng afl %&o"é{@ld%g%ute}?& ag ?ﬁdvgn 1q SEQ ID

vials are’ re nor e necessa
e QA @,d adigbtcham olypoprtak dgyiapyammb eciil a¢q,ue®@ lay grotwa in

300 A4S 8 e 08T 8 SHORRI S AR 50 s
tuln BEQ W éY(:i 7omd méightodhampetyptmwidd 'hargmg)&earmmd AT B@q@enoe ras shown
ﬁllle §§6§B I\ﬂjc'lslgc Igl%g g ﬂealvg%ﬁ'antl E(ﬁéﬁe%{l? llla!:VY r%oa_nb g@&o acfd steﬂuence as
|shmvemn| S6iQ ERNOb@ antselighit nhaampcdmydet los m‘tmralntwr adidesegha@cohs

ﬂbnl’} r%lv Y laeCt 'Pglpgl k& Vgn fa%ammoacld
Rl B8P 7 g e bl POl e

dlseaSe
hependatias ShCSut:lh S&EQPID sat ¥ amisu lnghd:bhadepdiﬁiehmﬂzshat ﬁﬁtammo acid
utiljze an anti e invention and a label to
JEt'6Ct Hat r'e 1“%@%21}‘5&% fé“ a biological sanmple, e.qg.,
in a hlunﬂ)ﬂatd‘aﬁ@pmﬂint%d;ekectmemnabctd&Iolfthennxtenis«suea}ebetlrsatin
ANt bOdIFerang hltmlqentlhnventl on may be used with or

W't Rout © % '¢at of P%and may be | abel ed by coval ent

or noA IrtlanrlaJcantcalaiotrmommmOnlphsmg dmhrembajbbhhﬂmwattmn mAy be

ﬁ?%dttg I1 crefa% s%?urr\l/ 1er%rt1 1ev¢%1 tftpcbl otg}g‘t% g%ﬁc’nt ro(I bloo cce]'ljl calln% hemo&lobln

Bhd/SAsmaRIcAsin adruchak AES) aladsfﬁ:ckmmmmnls tahllﬁlnmtdrecbmd human
osi n abno

%I%]eéﬁtde A4 ﬁg{eﬁf efF lbeémg%nan an 1? of ghr %Q@{l%Fla}é,éc%leful for the
Slteﬁtm}i:ﬁf af chﬁbﬁ(brd; disdag edrshsprdesevﬁermmtha peaet ef apeidin-25 causes
est ab e e.g. . .
RS B R R oG Rt iepgih2s tevels r
popargirpt Ibdﬁcthlﬁy thas :Ethgrapetmm baulnsfiit bﬂdiynaﬁfsulijbtm i Su¢k Bdridixions,

nder con 0.forman .antjgen:anti
e SO 8 F AR Bl 1 b R A A8SRa o
laadrsib eghuling from 1ﬁ|&tt&ﬁﬂ; alfbematihs t:ﬁ'ﬁﬁle diseast amillor tace@. Subjects
det Z’ t"‘};?g ot f %he bound or unbound anti body. Suitable

§tances include various enzynes,
pr ost Mad presegt @u@sion idclideesmethtd obih@tisalgSeruhlifdiniestent

r}alc%{olc;?’[le gou%gqed blood cell count, hemoglobin, and/or hematocrit that comprises
administering to a human subject in need thereof, an effective amount of an antibody of
the present invention that selectively binds human hepcidin-25 with a Kp of about 800
pM or less. Additionally, or alternatively, the present invention includes a method for
treating a disease, condition or disorder, in a human subject, which benefits from an
increase in serum iron levels, reticulocyte count, red blood cell count, hemoglobin, and/or

hematocrit, including, but not limited to, anemia, e.g., anemia resulting from infection,



radi oactive materials. The anount of a standard

conplex forned is quantitated byvarious nethods, such
wW@2009858797 photonetric neans. Amounts of mat urBCT/US2008/081493

hepci di n pol ypepti de present in sanples are then

conpared with the standard val ues. A preferred

anti body for use in diagnostic, prognostic, and/or

nonitoring assays, kits, and nethods has (i) a heavy

chai n pol ypeptide having an-#si no acid sequence as

shown in SEQID NO NO 6 and a light chain

paflappedtion chbrdneovdisegseamdagricarsen chirdfesib by e s ebjest hashywnatirisk of

(
S Ehhae o S A IERY Ao Wi oB R KD o B,
Ihaghglolmhaand/Opbd:ryqa@pn i M@rehavﬁewglyathe avhjevno isaie rick ®equeufteing
gﬁ)e d‘Bl %Elg IM'? n&lcl)lmlile% 't0 aheﬂl r@suﬂ%g\f%m 1|H% n, inflammation,

po yp [ “havi ng an am ng acl sequénce as sQn I'n

SE@icEilsl‘@l@e dam daraeﬂ i ylat mohirefepblyy the phtibeddy h(aBprIShea LCVR

%%‘E &CI d sequence as shown in SEQ ID NO 17; or (iv)

a "chai n pol ypeptide having an am no aci d

sequence ag asHOWRI havirgEQ anindNOid 8qaamde seldctegHtontthagroup

| h aci d sequence as shown in
%E%Ys{ﬁ%&’kﬁﬁi@?% Y %%%Faa?gd hepci di n- 25 sel ective
anti body oi) $ h€DRA\henihg amamimy abd supeateiselettbbfrapyhe group
1%15(13‘1n ?% EQ Iﬂblm %Be§3ag)g 57%80%11%”%&% tl Ca!

I on=conpri sing the i nvention
may be useidl) tad. GDRY lwag ag@minm acrquﬂleevceslei;:cted from the group

reti qu t ,red. bl oo e ount... .henogl obi n,
CO%IS/1S e P}Fgé(?ocr > i%’@’%déb vqwﬁeﬂ%b}a\/% e rlSlflgve anmount
i's adm ni st elrlé@DRbhavixhgmmmmmhq@mqueme pdextkdt flneen €ho fgroup
Further nt,i d e invention may be

gee StlflgP ﬁ?%ﬁﬁ rsetg? h?g fld ?:%’ndl tions, diseases, or
di sorders mWeH@DthHaemgmsmnmacmfsatuem sd]ecte&ﬁromahesgwp

ntr ) Sj I t.ho effects or
SR AL AR, HANELL A5 PRI Bl
bi oacti vi tiyl) ra&KZIaRi hmmmwﬁmmo ahefjudnce s shuwain SEQ ID NO:
i seases or .di 39

bj.ects. g r .
Aob T Rors BRRdpEOAS S BRR solpr SR Ral t¥nifh AR gheig.e
polypéptide hedng (@) thamramo acidesqikhdengs fhoamin SEQCD INDy; 6 and 14,
i nfl ti. chroni.c di sease, . Suili) cts
SRR 0 s SRR s RER R udRE SRR RE: 7P e
acspedtivelg; ¢ifi) iha emeﬁ@icmlg;e@enwmas slopnlie8BQID N@d: i Tanddcyt e
count. red bhood ce count E]W F d/.or
TN S d L Pt R R S R
stsbeiotlyl ModegdfctabBr thofantitidy edigtses ¥ Beag OhUil araiffa [&ght chain
an ibﬂ of. tgle resent inventiqgn tha }l) i vel
DR Ao B At Dsedebere &° RMBr SBQaP v ¥ and 16
respectively.

Additionally, the use of an antibody of the invention for the preparation of a
medicament for the treatment of anemia or at least one of the aforementioned disorders is
contemplated. Preferably, the antibody comprises a LCVR comprising;

1) a LCDRI1 having an amino acid sequence selected from the group
consisting of SEQ ID NOs: 41 and 43;

ii) a LCDR2 having an amino acid sequence selected from the group
consisting of SEQ ID NOs: 30, 53, 56, 57, 58, and 76; and
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pMor less. Additionally, or alternatively, the
present invention includes a nethod for treating a

waele@easss97 condi ti on or disorder, in a hunman subP{BU$2008/081493

whi ch benefits froman increase in serumiron |evels,
reticul ocyte count, red blood cell count, henogl obin,
and/ or hematocrit, including, but not limted to,

anem a, e.g., anema resulting from

i nfection,inflamuation, chrefi-c di sease, and/or
cancer. Preferably, the subject has or is at risk of
havi ng undésiarldBIR3 hayingseamind acalseiiened seldctpd/from the group

CS%S}SCEIH gf:g}tj@ 115 R 3 6qd arM 0% gncpag%b\/ﬁocll%&ﬁﬁ)nsﬁ mogl obi n,

ocrit. ré prefera ‘ect is at
ri sk for, iora BUPREhIgE firapmmo acrh@mqaencneetlmhdrfgb,m thatgrowpt

| jm:t. a ubg i rominfection,
ich@s&ﬁ%g{?%%?ﬂm 03556%6:7%&2%? and/ or cancer. Even
nmor e pr ef eabHEDR2Heviapti body ac@rspmegwebctb@ﬁm the group

SR g D N ol B PR ) e R
and 43; iiii) a HODRRZhhvang angnamo amd fequence as Slevs[nlems:@ ID NO:
38 SELRGEA WSy NS ARIRL 7420 R TR A i o
elnavm@(md:m dmgequeEncqiesals eg shmdnfin SEQURENQ: Mddén1$$@tﬁi\f®g/;
7 R e T S8 P30 R SRR e
tahmogacuiqeqmmlas‘shqmgl iofSEQHQ NO: I\md 13’21;651&8‘;1%738 or Amckhmino
58 TR O W0 EI A RN, AR
aRtib8y ,corﬁldr,lseﬁ5hea8§ chaam ahc&71;ighacﬁd1m pdlypeatiddCBRAg laevanigo arid

am no_aci n_SE NO 46. Even
rmugncﬁ?% SgerWBI ygﬁl@?% antl bo 3}%585 %Vgg/s a heavy chain

and aThé @hn “cduang’ (pol't;qaemlt"cbmd Hiawait nege (nlte)ndtdme refiat toall
fences as s

ochggs[ | Veé 11 | ( ?y lfet]a\ém?%\\?]ﬁn%’ &E%PPSI% arreétlrége %ontroﬂglﬁbmtoppmg
iofi thSE)ng@Slb@f thd d'amderl Hescribsiiecdin, \bat @Qes (1(1)t|n|e¢es$almd5/ adicmo a

e e L g

EE@nhdﬂaN@SOf a&oﬁipdun‘hﬁqf tlte@ﬁ‘mﬁttlnmhyn foMbosdtmpitef e dabdsy or
B S BRERD B R FOPAD R B R
ipPogBils€oh B thEdiscale, diad alt&ting @s@elopmentyand (b) relieving the disease,
i.e., causing regression of the disease or disorder or alleviating symptoms or
complications thereof. Dosage regimens may be adjusted to provide the optimum desired
response (e.g., a therapeutic response). For example, a single bolus may be administered,
several divided doses may be administered over time or the dose may be proportionally
reduced or increased as indicated by the exigencies of the therapeutic situation.

The term “preventing” (or “prevent” or “prevention”) means prohibiting,
restraining, or inhibiting the incidence or occurrence of a symptom, disorder, condition,
or disease. Acute events and chronic conditions may be treated and prevented. In an
acute event, an antibody of the invention is administered at the onset of a symptom,

disorder, condition, or disease, and is discontinued when the acute event ends. In
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Addi tionally, the use of an anti body of the invention
for the preparation of a nedicanent for the treatnent

w@RooanssTa or at | east one of the af orenenti onkCT/US2008/081493

di sorders is contenplated. Preferably, the anti body
conprises a LCVR conprising; i) a LCDR having an
am no acid sequence selected fromthe group consisting
of SEQID NGs: 4 1 and 43; ii) a LCDR2 having an am no
aci d sequence sel ected from4lhe group consisting of
SEQ I D NGs: 30, 53, 56, 57, 58, and 76; andiii) a
lcODRBt, halionig samptam dicordei ehndeiquendecselisdotatd of¢erarmaerhe
%%Qe&%@ﬁsa&l .ng of SEQ ID NGs: 31, 61, and 60; and a
conprising; i) a HCDRI having an anmino acid
sequencdisselegds sy dondition thet \geuddipenebinfsors tiesigentfacSEng O the
g%%nt%%fent@o%’. T¥1§ ’telrﬁgddlg er” "‘l?lﬁmm l?f?s\élaﬁg ar%rﬁsaim no
ci d sequence sel ect rdm group consi sting of
BECQChdDgNOEy. hededn aiBDincl8dg ch8hic 881, ac®d ma8f¢ h@idiraprdm@ied

%%grdefs PHC@E‘WN%%H‘%S tcﬁgn% rh% u% gbli)u?t %gﬁﬁ‘g{f‘egl r%?sageram of

cbipicidseascainblediuy, buhait hinated ta alhanghtesmlhag fropafygept | de
hayi (1) no acid sequences as shown in SEQ ID
I{@aﬁnﬂ%uglﬁ’ . ,?Ca;%glérpect ively; (ii) the amno acid

sequ ergstilasly shthemvientiBEEN bDanDra’rkdamtd a pbarmaceutical

r ctive quenc S o :
Icﬁf%@(%%&olndu)’\%s 1‘055&1)11815?%10%%28%% ugfegt’ %OI{] an 1?59/(?}/ oﬁenl}o’l\\@entlon
amaiydbesaémhmmaistoashumam wrbjdcn alﬁﬁ@)rl 1ﬁ)c<MﬁlsinatB>n anth alarmaceutically
glg%gteagltelcg %ey andM% 11u &k %f sner%rg n’lulﬁ}% Foas%g I ?ucgi)h av :lllltlg
FOMPEitHMmE dresiqujteadct@be @rqimatmfon the ﬁ&'@teldﬁhd‘d@@f ac&matstﬂatibﬁi and
.psr eg,cé,ultl\({%ﬁ yalc% Tgaﬁ)l tcﬁ ﬂl%nl’bts trcarére%} | n(gor ﬁg(FlpEP%::Sg%; a3 E]SERHSI%Q a%ents
b &fere, smafycthm @reséroa/u\fng solulmhang almltsngotomicityemehts gncludmg but

aS0 e G FrREG RaPEARL 4R RS MLl ebPRpyore

iSadi coa]lpesmaorts cbhabe dflslgmd’mtat:mndaﬂée with ccdnvsmrodelrtecﬂnym[pésomzlosed

" T ten d h d trati
o o B SE6e BRLE e Rt Ren 19 DU PhLSaRP. .
(Maca delssﬁa@eeoq rEagtomdiA 19913 wmc}@rmmml c,omparrchum uf farthylation
1 , furt
g?cggllqnlg% Sars %1?? ggPer%(,:l,,?rUkngwg éé r)élctlt ongrs glél a%% Sctléll{r}?és {0{ gharmaceutlcal
demlabsﬁtmme l‘ﬂcluda Iﬁb I(lhl):rla‘l @\ihllcélywl’l@l ctolﬁﬁnr(ékigx&ﬁl&hﬁ antllbcﬂy of the
ease or | S

éliwiegklﬁna{ei E &8% 8ft1v1ty ang 1S non-reactive wi rt‘?le subject s immune

system. In certain embodlments, a pharmaceutical composition of the present invention

comprises 1) an antibody of the invention, ii) a citrate buffer, and iii) sodium chloride.
Preferably, the antibody is present at a concentration ranging from about I mg/mi 1o about
35 mg/ml, citrate is present at a concentration ranging from about S mM to about 20 mM ,
sodium chloride is present at a concentration ranging from about 100 mM to about 300
mM, and the pH of the composition is between about 5.0 to about 7.2. More preferably,
the antibody is present at a concentration ranging from about 5 mg/m! 1o about 30 myg/ml,
citrate is present at a concentration ranging from about 5 mM to about 15 mM, sodium
chloride is present at a concentration ranging from about 150 mM to about 300 mM, and
the pH of the composition is between about 5.5 to about 6.5. Even more preferably, the

antibody is present at a concentration ranging from about S mg/mi to about 25 mg/ml,
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conplications thereof. Dosage regi nens may be adjusted
to provide the optinmum desired response (e.g., a

W0 bh@pagssati ¢ response). For exanple, a singl e pOI/US2008981493

be adm ni stered, several divided doses may be
adm ni stered over tinme or the dose may be
proportionally reduced or increased as indicated by
the exigencies of the therapeutic situation. The term
"preventing” (or "prevent" ef2-"prevention") neans
prohi biting, restraining, or inhibiting the incidence
©rtrageois memn atetbodt 18 ng¥inytliom chitirklo isqeesentcio mdorncewrafiomranging
HALARG: 2005 A0 UGN 80 AR AR HPHCrGRNDID SRS TBYNEE about

treate pr evented. I'n an a ute even an anti boda
of5 tphboutﬁxﬁent ion is adninistered at the onset of a
synpt r t
o seonna g AR B eop RO BBl o R R 02T gy of e
ohsonityestjonsao by adihigstedwlrtp a gdnetit & row fororr cxliibidiag eath@logles as
t ro a ' f
L
treat thnphrmé @ffmtlmg arthount’hes upcrdel@eaim reifevwwrﬂni aguntTivecssary (at
tdg ah Ifg’r ﬂ?&s f tlm%oaﬂg k‘&r ctjl? alﬁgg it gt?'cﬁl%n) ) &ghl&géqﬁie

rc a erein and 1nc roni ¢ and acute

rdamspd eheln@pu;tmﬁnﬂtp Aoradfeetdvedinponide s, antlmﬂyunhyngry dpaerdmgtto
Li i 0 g
el St One AREHT, Blel el U bR ol i Bt B e gt
tob thean@bvida or agibbdy mgtidr orelicing éestred)requnsﬁ ndimmadiveimal. An
%ﬁgét% a&%‘{t\‘ﬁgg alscﬁ;}leaﬁ?&lhgﬁ QX {8& C. opg thHI\él%glt éff%?t Sramk apl?lbody, are
i'ncorporated 1nto a fmecedtical ¢ sition

suiwcadhicd by the tlaadmemmcatly be¢ric6oiak dfeatshu man subj ect. An
ﬁﬂ:rlagg%é (f,etleft(t—: gﬁlourﬁ\{seﬂtléagtqhm}r{};olggl gi%n]ltnt)litlﬁsg %Qnta%xw amount,
pliar atice algelnt:whllcly 1sarcc®mtml igpeidtherapeutarbdhdtt taa fubget. Stated
%n&gere 9 anméﬂ‘eg{rnge a oug’[S or%aer %eutbcaﬁ}égff?colve? I&'%?un? Pf an athbody of

lal 1ev;etnedn rmdamoﬁntardmhnn stanenalo pl;efeaertﬂiy hthnﬂﬁ(c)amreasasl slegum

allr%% dﬁp Ve ,er te cu(ilocy%éec%&%st’ red %f ][olfl %511 co%ﬂ{j ﬁ?mod% 5%(%1% Fa)ln(?/ I?emaltjocrlt, or (ii)
pmeas e ldxsatdlem/\elserem dieqineslenczal off glaageehﬁpsgdm @otesni @intrjbuteg €N41s
g%lr%le ﬁatﬁ)oli%%lca? Fffe oat(ltuﬂa d?cr asé:l 1Jnl’rlnature lh%PClCF in levels or mature
alpnmldlp bioattevity Sauhis in@rbpodictal tmﬁapctam e!ﬁliactdles ngmechl, |preferab1y a
%%r%grrl q%glfﬁe r%%\%)%t no nrgl\};eg ttg{;og%éaemglﬁ n%,r g olt glgntsé 90 anemla C)f
I'éh@nméhxyase;hﬁclgiﬁn% gmnnot(ﬁemeduco andnda resﬁlhngfré&ubrhfealmmn g
D ok B e BETR aRET af pBRE N Tt o may
e adhinistadetiin a.singlei doaddren eaittipledsed (Phlrthdsraroreameeﬂfeco‘aé amount

of an antibody of the invention may be administered in multiple doses of amounts that

would be less than an effective amount if not administered more than once.

As is well known in the medical arts, dosages for any one subject depends upon
many factors, including the patient’s size, body surface area, age, the particular
compound to be administered, gender, time and route of administration, general health,
and other drugs being administered concurrently. Dose may further vary depending on

the type and severity of the disease. A typical dose can be, for example, in the range of
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conpositions include any material which, when conbi ned
Wi th an anti body of the invention, retains the

worioensd7e’ s activity and i s non-reactive wth PEEUS2008/081493

subject's i mMmune system In certain enbodi nents, a
pharmaceuti cal conposition of the present invention
conprises i) an antibody of the invention, ii) a
citrate buffer, and iii) sodiumchloride. Preferably,
the antibody is present at ad3oncentration rangi ng
fromabout 1 ng/m to about 35 rng'rnl, citrate is

pbasg émg atabeut 206G mgnprefatabbn abangimego hbow2@bogtm&e pifraply,

S Py OO SRk RGPS SRy g
midire pretrabhye alpdut éfrngth eb@m ﬁﬁ)mn tvcomarspriofstabbe nbcalbé) otg t6 alout

tgte n%tﬁg%ﬁl nZor%Pre?@a{b? Bb&I: 8" %bo&tﬁ%n%‘h@?&% dbssets gélgﬁlgg%bove

concen 1 angi n from a
3Mus egiptdry rapi¢ #ratevisigngdr ﬁsmllyaionademmg deralfcrraméroiwned factors.

e e BThRAG et it B R Rbod T BR ke BPSoRBpeke
pRgehbl HOmAMLED saRmstto 30t nd)/ing&rgdmbﬂa@rdqﬁam flofabout 50 pg/kg

conposition is between about 5. about 6.5. Even

ﬁw@ub;‘(bmwatﬂvyn mpfeeprefprablyolgm uahow%leg%kg tetabgut 20 mg/kg, even
r 0 /

TR FRLBL A0 B A0L ED LR AP PR Fom

abhanrod gg/kg tdUbe BN m@kg, @venonsre Parahbl rfrcrnaﬁtg)hlng)ofuga{g to about

about 200 m M to about 300 and the pH of th

2O medsE: £YHrmqre Pisérshbetion bt 5 Bg/kg)waa@ewoengkg,&om about 600

RARTRGEHE 5 Ay RO 360 SORPLBLAS0 Ml ke, from about 890 uoke
b@alﬁﬂmamng/ﬂcg,rfﬁdn ﬁta)ua9(}mtg/legc1b aBdut 20 slg/HeoEveamoex prieferdbiy) Gom

i es scr.i bed herein
Pl ™S B J5 Byt MRt P FloBr AR MR g fsebout 20
Thgkd) B‘Ve&l&ﬁiore picteadly, \fﬁmﬁamadutrﬁ mg/&E t@ﬁﬁ?t Tengky wefaos to
an a ces a (0] an or
R S e 6 S e e e L R AR
tnlr;?kgiesbdéte do nlycapedinide ple&bdbny, b ?ﬁﬁt@hg/ﬂgt@dg@tﬂm Iﬁgkg,
A0S LIl K REERL Ml ) 20108 PS50,
iffoel ablotiBing/ka Rslabole20elb/k i t Brogiesd higy ‘tﬂi'}hd)rﬁt@ﬁb)d b9 periodic

anti bod tion to elicit a desired response in the
afﬁﬁfsé?}eaﬁé‘?dotﬁlmos&ﬂfhé‘ﬁtﬁh PEoWifsbht is al so one in which

any t OKdsg s@fgeded drhdmtoRlnt®olig tile stjedt ia giaht dOQIAY theddpeutic
outvvelrghed by the . theragpeutical l gtﬁbenefl ci aI effects.

ARCrehen cEhaksy St i slesting an REPriet dose 4a Aehcdulpg fhthe result
RUYtaine@S Backdiafor dods@étatioR MR tontOft iudREhd paRicAGE Qisorah tekhg

ST aRe Tatedt G SRbOHOE TR SRy DE ERre LB Al e st
tohesiaesUritGantiNo &t fhe phrtivdariRusttan@odath@Rbihb® dyad@finistration,
the scheduling of administration, and other factors known to medical practitioners.

The route of administration of an antibody of the present invention may be oral,
parenteral, by inhalation, or topical. Preferably, the antibodies of the invention can be
incorporated into a pharmaceutical composition suitable for parenteral administration.
The term parenteral as used herein includes intravenous, intramuscular, subcutancous,

rectal, vaginal, or intraperitoneal administration. Parenteral delivery by intravenous or
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the invention is an anount which in mamal s,
preferably humans, (i) increases serumiron |evels,

WO 2G0908879Tyt e count, red blood cell count, henmegi/okiong 081493

and/or hematocrit, or (ii) treats a disorder wherein
the presence of mature hepcidin causes or contributes
to an undesirabl e pathol ogical effect, or (iii) a
decrease in mature hepcidin levels or nmature hepcidin
bi oactivity results in a ben&ficial therapeutic effect
in a manmal , preferably a human, including, but not
[uitraperatdneabor sabewdngousnukciin ngpreteured. nGitbchtardoneajecaon is most
FRAA, Qi A fes HhSGS Riccl ARGl iyl |1 ¢ e

anem a resultin ction, 1 nflammtion, |,
and/ offheplnceceutiyal @ﬁlﬁr@eltlplwe'paznibwmnst(bﬁ s@nleand stbbidynd:eﬁ the
the.i [ ISt . 0
el B oY aRE B ML Ehiihl Bofigly MARBESE, Plopld
amlaptindsaad pthef ddiveryidavientcigon pray Tikecfadnphaisicentad! | n

' t e
b e 15 B Pl Rl R i B o B b 1 e e
Agcriobiolugichllkmowiatiln t he medical arts, dosages for any
one s n | udi n the
pat 1 onf BTy BEREIAR BRI WAhALE pub PR U b i
coapod ndimio tHeecadnif thepr@ewdyvegéonder , ti me and route of
adm ni stration, general health, and other drugs being
adm ni stered concurrently. Dose may further vary
dependi ng on the type an®EXMAEMELESYy of the disease. A
typi cal dose can be, for exanple, in the range of about
1nmg to about 200 ng; preferably, about 2 ng to about
AB@mipiE 1:nPrrodu ticf efffhbhan Hegoddin-25 ng t o about 200 ny;

roro. o Pl Siahne 8RN0 s TohobheRGE hyPR e iR
prtefmeticidl (. ouatitetK cntueky)d or @bdustd BDa nzgiet}ewfeimntl’m'rce)r
to_ a

pref erabl about 5 ut 15 i however . doses
BrB B s 0ES o aRukra Al padGe e B s BT e
e\smyz Hfiaé hryino @cigs ofdtuintag hbﬂrwim}ﬂﬁn R egjrete iaﬂ)d]hwlmfgahé an\o aAd
dai | y parenter e.d. |rren f mab
rgleers Bt S50 RRE S SPurerabR Ao By Bokes 1%

n@ﬂd{@i fecom ahicut of 20 coig)éApgessin® the hpmei kepahlin/fubioo proadioatier 2G-6

/kg,.ta ab kg,. ev nor e. pr.ef er abl f.rom

L}?dllfggn Wg#& én%@ ggtg(é 8&7 goe@ﬁ /n%éum &Pgﬂleﬁ%ﬁe égl’ubﬁmed in buffer
Y QbeﬂiMHIriy aﬁd @M @b (H &(M) T dopernotambiopdss A veinkyIAC column
rably t .30 /kg.to about 0

TRy WD rasb SRS AL e R g ©
dhelihe 2 tl‘rcg%dﬁgd pelymmmrm puted ahitadfrym ftiiccovlhaiobit 0. 580

[ a [ kg, f.ro bout 600 .ng/ tq apout .
Sdigsg PE, SBofndisrsifies oo Taoa aedig g RPEhyin
a3b aN1 Iﬁﬁo ThiY fagoh pro&iilﬁiﬂ&heﬁ@eff@l/e&@y dif utdmpadiediina@a4) into 2 M
r{rlge{at(g mtl\/?c%?e?n%t 5(? ml\{@rllsk@H 8e8) toa nal pr&gl?lfcgrrlc%rkl)tlra}{donflersso‘[Ran 50
pug/mL. This material is stirred at room temperature and air oxidized for 48 hours. The
oxidized polypeptides are passed over an IMAC column (20 mL) at a flow rate of 5
mL/min, and the human hepcidin-25 fusion protein is batch eluted from the column by
0.5 M imidazol in buffer A. The pooled fractions containing the human hepcidin-25
fusion protein are concentrated and passed over a Superdex 75 (GE Healthcare, XK26/60)
sizing column equilibrated with 50 mM Tris, 4 M urea, pH 8.0, at a flow rate of 3
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about 1 ng/kg to about 20 ng/ kg, even nore preferably,
fromabout 2 ng/ kg to about 20 ng/ kg, even nore

w@e@bessht y, from about 3 ng/ kg to about 20 npPEKOUSEOEOB1493

nore preferably, fromabout 4 ng/ kg to about 20 ng/kg,

even nore preferably, fromabout 5 ng/kg to about 20

ng/ kg, even nore preferably, fromabout 6 ng/kg to

about 20 ng/ kg, even nore preferably, from about 7

ng/ kg to about 20 ny/ kg, andd®even nore preferably,

from about 8 ng/ kg to about 20 ngy/kg. Progress nay be

murinitoréd nipnomer¢ tidios pasge squelet andauhdn dihgeddo$8 mM Tris, 2M
u e

%gela %Ingﬁ Cg@g CHPF%B then H%?e%vc—?d%gigﬂ d%lttig&ﬂ@? Mrgdﬁg human

great rapeutic
dhﬁmdlaﬁﬁ ohSEQHie N@eyl stmte@Yedl hmge hgeidings amoampn@p is rameved

gg?gss%qM%C& &LA‘[Q@ nﬁhsrl'gag]o%tl{n%g le”o#ve?ﬁfé L@gxgtthhoglgﬁ t8fh%he IMAC

consi deration I's cont ex
palumnguther passiovder CH8iReyersadddngdolunireat glfiomi retglof 4.0

I
SADA ™ I SOy, P S AR B
pamtnﬁd:tspl ‘tasehtny pal e bammpbbquyptldt:hue pieted dnothe column with a linear
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n own rac I oners
r\’dlmhecootfalnatierﬂlmnmhemiﬂim?5q7blyavptf91n tarem@dged ohd itﬂalyzpd Qslim:rmlnal

t Yneongclcp s%ﬂ;%ngi,(m? g%qo Iglgtlrl%( a?s% e%qgsglj (gésblggx?/ ?Ethlo%t ﬂl ass Pﬁae%{rometry

QMm\HiH NMSAc d’romelartdsed enmtlung atpharseawoé uynomllgowmpniselyﬂmmdm =25

cllgfaarbolusethgrrmlgaﬁfé/ gltngrea foranqg% Iursntrrl g:plmo in- 2; 1nclude ngr%epmdm 22
er al e er el I NCl u raven

Iandl hawidsc0 aere obtabed t@mmemally (ect l%dptlda/m@rmbnalb r

I ntraperitoneal adm nistration. Parenteral delivery by
i ntravenous orintraperitoneal or subcutaneous

iExpmpld 2n Aiffinipy Biﬁldhigéﬂeasﬁtﬂmmtﬂrfmﬁd{émicﬁmnﬁ &abs snddabs

f i tabl hi f
(oA R e g S in%aa?ﬁﬁ wsed
ttg/mbmfd tyndmgltlné:ms 8rtdaa‘rfﬁhlej (ﬁhhb atiablies d]lsmﬁaeed lﬁdnﬁn The
E&? ?ra@ 5ys ?nﬁg 11128? ﬁg {icali erog‘g sz%f(eg%ﬁgcg g?tect a ?eratﬁoqpltng) n
@bﬂrtentraie)hloﬁ enteyaoﬂieg rrm&:pules githina dpﬁﬁan bidseiisef matix. Except as
t { t
O BRSNS 2o SRS BB ey R o i’ Seden).

MN1CheR e ot @@Ipbﬁfo@ceaapwm €Sampie afeodlés@Wedngl RSP bager (150
are offered for illustrative purposes opgﬂy and are

A spdiv sBlorde § MYIRRTA-W 5 op® Wfagiy Ppile a0 mM HEPES,
ipPVEML MRRaptEdANBY-Feh FXAANaBpal codtlaBEUGbORapph ishhRBilized on

laeogvccleﬂs 1 t024 of a CMS5 sensor chip at a level of 5000-10000 response units (Rus)
using an amine coupling kit. To capture Mabs with mouse IgG1, goat-anti-mouse Fc
gamma is immobilized on flow cells 1 to 4 of a CMS5 sensor chip at a level of 5000-10000
Rus using an amine coupling kit. To capture antibodies with human IgG4, protein A is
immobilized on flow cells 1 to 4 of a CM4 sensor chip at a level of 400-700 Rus using an
amine coupling kit. Fabs prepared from E. coli periplasma and Mabs prepared from
mammalian cell culture are evaluated using multiple analytical cycles. Each cycle

consists of the following steps: 0.3-2 minutes injection of a Fab or a Mab at ~10

puL/minute aiming at a capture of 200-1000 Rus, 2 minutes injection at 50 uL/minute of
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Human hepci di n-25 can be obtai ned from comerci al
sources (e.g., Peptide International (Louisville,

wKeowssky) ) or produced by a variety of synt heP@T/US2008/081493

reconbi nant techni ques known in the art.
Alternatively, a fusion protein conprising the
twenty-five am no acids of human hepci di n-25 sequence
and having the am no acid sequence as shown in SEQ I D
NO 95 is expressed in E. cedd-. Inclusion bodies are
isolated from3 liters of E. coli expressing the human
vepaisgprrehinaioonofdotas ihppcadin-€p (faor8 6@) mdue 0il mdtictbiagred as

LINTHAGIR e, 85y 08 LIFLIBLR 0GR
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sor ance returne el'ine an
bmlmlecb@hr;gpﬁe Pt li eitls magserabgtiC indingtrealcf mdim B e vaodtiomyoftyare.
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(merefdré hamalaelfglmred antehqudin Fdbs iaving akg ferbantan iepeidin-25 up

Ff koqcll EowebthférliI ﬁ)lap O ru(s)é ab D&% \??al“é 1&?3}&[1 lé?h %%e Ellﬁli([)lgpl enI?gleneered

dazo

fanm{hprtIﬂ‘llS Fasnhaiminrigblehecohmpnsathh hmnmdgemmﬁ& lighs ar@irheavy chain
roteel0 ang@@ﬁ@r at ed nd passed over a Superdex 75

?‘&E‘ Bear care 6760} V61 zi ng colum equilibrated

with 50 m\/ITrls 4 Murea, pH 8.0, at a flow rate of
3nL/ m n. The m)noms.ri.c fusion protein is pool ed and
t hen di | ut ed’abls SBinflingPrgpertipg torbymarsHepgidiaeS, pH 8.0
and then is cleaved with enterokinase to produce human
hepfirdi Mpg4p Of NP, T e §avead NUngiy )

hepgrdimxgs US| (%6)"4%];%%? |%9§%rﬁg by ggﬁye ||w-JlC
Chr DTt zzplly \d:7 OgE‘l"Oé lltu &%‘6]\;{?}3 II(:‘ I I69|-\,IZELIBI ngl
fI‘O I Lllill:}‘l \ 3 bUI lglng'I’_QQ l LCIIIM-%E?)gu )VCI ‘a',-ZYE
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Rev g+ ate

ol A X E e AT P A N 5 N o
abs,m&%mm ndf8H 11

pol ypeptides are eluted fromthe colum with a |linear
gradi ept h&ﬁan"h@f}bﬁlﬁ%b?&%gt&rﬁ&%r%ﬁtﬁe Qoﬁsé’l\ﬂfﬁ)@7 #d certain
rate of 0.5% mn. Fractions which contain the human
thapen engincesd gati-pereptin Nebygre shyd iedablad- dherrfpredupin

Na iR NAli-1RPMA Mk HaiBO4 EREN D FrrRRg (I@Btff)ﬂ Hﬁnﬁ%%ﬁcﬁﬁg 25 up

| aser desorption/ionization nmaSs spect ronet fy
to about 33-fold ower than that of the mouse Mab JXB7 were identified. The heavy

chain constant regions for Mabs JXB7 and 31B2 are mouse IgG1. The heavy chain
constant regions for the other Mabs in Table 6 were human I1gG4 (SEQ ID NO: 94).



(MALDI - M5) . Pol ypepti des encodi ng rat, nouse, and
cynonol gous nonkey hepci di n-25 and vari ous
woRaenss7oml |y truncated forns of human hepci di PERES2008/081493
i ncl udi ng hepci di n-22 and hepci di n-20 wer e obt ai ned
coomercially (e.g., Peptide International). Exanple 2:
Affinity Binding Measurenents of anti-Hepcidin-25 Fabs
and Mabs A surface plasnon resonance bi osensor such as
the Bl Acore(r) TI OO may be w&ékd to neasure binding
ki netics and affinity of the antibodi es discl osed
herei n. The Bl Adeblke(or Bilmyg @rbilwnan Hepddinkk opt i cal
properties of SPR to detect alteration in protein
conceptr atMoh of | nKex e@dtjsly holkafises Wi t Kinetia Kp (M)
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concentrations of human hepcidin-25 (from 600 nMto
0.1 nM obtained as descri bed in Exanple 1 above

followed b for I Ssociatign, .an
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Fabs are shown in Table 5. The human hepci di n-25
bi nding affinity (KD) of the other human engi neered
Fabs listed in Table 3 was

v

® o

UJ

Table 8: Binding to Mouse Hepcidin-25

Mab Kon (M7, s™) Koff (s7) Kinetic Kp (M)

Hu22 1.62E+06 1.26E-01 7.76E-08
3.23 3.83E+06 1.92E-01 5.01E-08
3.8 3.57E+06 1.24E-01 3.46E-08
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determ ned to be between about 214 pM and about 54 pM
with each having a koff rate from human hepci di n- 25

whednessT9about 7.68 x 10 4S1 and about 2.22 x ROI/USH08/081493

Theref ore, human engi neered anti-hepci din Fabs havi ng

a KD for human hepcidin-25 up to 52-fold | ower than

that of nouse Fab JXB7 were identified. The human

engi neered anti - hepcidin Fabs shown in Table 5

conpri se the human germ i ne-48-ght and heavy chain

frameworks 0 2 and VHL-69, respectively. Table 5:

Bixaoipheg3 : PEpbaseil dgsaydor-trpeidinidpducdil An @ BnalizetidnamalrDegradation

€ Beiirdpertid5 bi ndi ng paraneters of the nouse Mab JXB7

and certain human engi neered anti-hepcidin Mabs are
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[ ! ' f
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ArdBemat for hh dwnciblz drpressiamn afiFEN- Gﬂ?\ﬁ@el]@oﬁvﬁrcohmm are

h .din-25 th

SFRE % SRS e R R SR Bt R s Sy
Biriedi, n@l1s ore Mbuﬁﬁn BapEN1di 0% dhxadPRS 28:uMBALC-(Rasesnmonium

Assa f or pci di n-i nduced Internalization and
Ao Sdhg/@fu peeielgpyreptomyatt. iSalegiqnyipmataineg g 00 pg/mL

é%f af Py u?/ %U]%‘g&l& fdx e?ezﬁg ldlregﬁlétp(? %—(V%h hlzaé‘lz/&lg'ﬂ ﬁ).lateé%}éat are

|V|ty 0 al nst human epcl
|cnated vithhpdelD-lybms.ed highsrayoluime fllubres@nirdas madertihesed for reading

nl%%{aﬁbuor tcén%n grcténvlty of the antibodies of the
resen Aventron i $ based on hepci di ni nduced

| nt er Ewlenmﬁtlty |t11mlsmyds aegs &dlatvsofollofvingtteyprieceypnopG-well assay
p 2t RRQE Nith 5 ll)é/‘we‘a uﬂ%éth%%N—GFP/TREX 293 stable cell line.
Seeding volume per well is 80 ul. Cells are allowed to attach overnight. Early the next
morning, 9 pl of 30 ng/mL doxycyline is added to each well to induce FPN-GFP
expression. This induction is allowed occur for 8 hours. After the induction, media is
aspirated media and the wells are washed carefully with 120 uL/well PBS. It is important
to remove all liquid from each well as any leftover media will continue to induce
expression of FPN-GFP.

The desired treatments are set up in a 96-well format for quick addition to an
assay plate after washing. Final assay volume per well is 45 uL. Immediately after

adding the treatments, the assay plate is read using the high resolution fluorescent plate
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stable cell line is prepared that allows for the
i nduci bl e expression of ferroportin (FPN). FPNis

w@2a0ens87oml |y fused with green fluorescent proPE@I/NS2008/081493

(GFP) for tracking purposes. The induci bl e expression
of the FPN-GFP nol ecule is controlled using the T-REx
system a comercially avail able
tetracycline-regul at ed expressi on system w t hout viral
transactivators (Invitrogen/49%arl sbad, CA). The
FPN- G-P codi ng sequence is cloned into pCDNA4/ TO
vedeirst anffiOctlts orthaines Darl hisrdadgichis éhepy fomoteeding il ia used to
e S

T e

hegidia’6 m;dupafdahaadmnalnmqmahzadofi ard (ﬂagl)ayla:tymlolf freropotiv @i @b @M.

qﬁ‘g E(iﬁio E?fgiﬂgs%?ﬁ lgﬂb%? %%aglf&rg%fn%&&ogeg %rob?rgbﬁqpc%m ant1b£c{gre

Glelﬁtfhhfzatﬁl)lﬁ&sﬁyﬁ tledmenh hegcidin-as caestratibe klept dt M@ nM and the
ur er s. user manual for the T-REx stem
epﬁl 5?9 N B {oPdicH e Mg i I HHOBVERET 0Dk dP §|ﬂi§4z ethemises asg

i bACd ﬁoff 84 his CafRFWRIEh URyCdrt Fall 83ain, Rhdthe FatATH ggnerated as the
penicillin-streptonycin. Selection is maintal ned W th

1@@ GregtatflupEseanee WHE (BLURRv e BRh howrsdiividedchy thetogy ELU per
meﬂtaeglhgg}go 96 wel | Dbl ack/clear plates that are coated
with ? ysine. A high resolution fluorescent
pl at e qt@gd@yltrogsqgg,éwmag hepcep2h elogcﬁ@/lty tag peutralized with various
fh L AEREEL MaSs REA alRY mcESRRNEd ALY id TBIABSay is run as
follows: follow ng trypsinization, 96-well assay plate
is seeded with 9,000 cells/well using the FPN- GFP/ TREX
zgﬁab% abfLY &% NeubrlallSatioR&EVIY oF A LR Q8- 48 hmh S ER neered
. Cells are allowed to attach overnight. Early t
next morning, 9 nl of 30 ngMabsdoxycyline is added to
each well to induce FPN-GFP expression. This induction
is allowed occur for 8 hours_ After the |induction,
media i g aspirated nedia and|t Heo W) 5 Sih Erpmrdhed
car ef ul |M4J3_12®m_um|| PBS. It is i%portant t
remove all liqui®B3¥omeach well as #hi*ll&ft over nedia
will continue to 3.Hduce expression 062 FPRIGP. The
desired |treatnment8.6are set up in a 9&Lewelll5 f ormat (for
qui ck addition to38n assay plate aftgrlwdshi ng. Fijnal
assay val unme per Hagkl is 45 pl. | mediBately after
adding the treatnents, the assay plate is read using
the high resolution fluorescent platereader (set at
FxAmyp 4:SA dmimdtedtivalof Anti-hepeidin Madodehal Antibedils REK Serum
el Aglsan dyhombigesMoak &R TFeAted Subditaresldly Withigferlo@kin-6
well, which correlates with the total FLU per well.
Hu manThepgivily bf &fi- mdpelium@munw@srml ILIGHh@kdRa kérd@titoarlyasghlation
gradafl on of ferrgggrtl n

0.5.
nomolgus monkeys may etermine as descrlgg\c/ll below.

Briefly, anti-hepcidin antibodies are administered to male cynomolgus monkeys at
1 and 10 mg/kg as an i.v. bolus. Approximately one hour after antibody administration,
the animals receive a single subcutancous administration of human IL-6 at 5 pg/kg.
Blood samples are collected at -1 hour (prior to antibody dosing), 0 hour (immediately
prior to IL-6 dose) and at 1, 3, 6, 12, 24, 48, 96, 168, 336, 504, and 672 hours following
IL-6 treatment. Preferably, each treatment group consists of at least 3 animals. Serum

iron levels may be measured by any method known in the art which is generally



10

15

20

The 1C50 for human hepcidin-25 is approximtely 8 nM

For anti-hepcidin anti body neutralization assays,

t he

wheovansdtepci di n- 25 concentration i s kept at 10BCTNSZN§1081493
the anti-hepcidin antibodies are run at 2x dilutions
from0.5 mMMto 8 nM The plates are incubated for 24

hrs,

after whi ch,
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Leviel s in Cynagnblafus Nonk8ys *Alie/hd - 65adgsds ar g |
adm nikshgredddsss are\@dhiimitered aNs ivehitldGodisting IPBX PBS containing
OONhgiili RebribidantBdndn se@@OaBiriant human serum al buni n.

S. C. Subcusimoeantsud Mjeetdd; @ven giaMehjedtion ske i Nj ecti on

site LV. |nirhavenopisen g amefje@fonaih thjphédoanvaih.a t he
saphenous vei n.

Compared to the PBS control group, human IL-6 treatment produces a transient
reduction of serum iron levels, reaching a nadir at 12 hours post IL-6 treatment.
Intravenous administration of Hu22 and 3.23 at 10 mg/kg approximately 1 hour prior to
human IL-6 dose prevents the drop in iron levels due to IL-6 treatment and results in an
increase in serum iron of approximately 52% and 108%, respectively, at 3 to 6 hours post
IL-6 treatment. After attaining peak levels, the serum iron concentrations subsequently
decrease in these two groups and reach levels similar to those of other groups at 24 hours.
Both Hu22 (p<0.01, 3 and 6 hours) and 3.23 (p<0.01, 3, 6, and 12 hours) at 10 mg/kg,
produce statistically significant increases of serum iron concentrations relative to 1L-6
group with PBS pretreatment. In contrast, neither Hu22 nor 3.23 at 1 mg/kg, result in

statistically significant differences in serum iron levels compared to control. Therefore,
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Conpared to the PBS control group, human IL-6
treatment produces a transient reduction of serumiron

wo eawelsg79T eachi ng a nadir at 12 hours post | L-BCT/US2008/081493

treatnment. Intravenous admnistration of Hu22 and 3. 23

at 10 ng/ kg approximately 1 hour prior to human IL-6

dose prevents the drop in iron levels due to IL-6

treatment and results in an increase in serumiron of

approxi mately 52% and 108% -flespectively, at 3 to 6

hours post IL-6 treatnent. After attaining peak

lteope resplts tamaetratenthat the avihodier ofathe pnsegubgagoemtll Pe useful in
. h levels simlar

e b P R R8T P22

(p<0 01, 3 and 6 hours) and 3.23 (p<0.01, 3, 6, and 12
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Serum i ron comcen r'ons
MOK group with PBS pretreatnent. In contrast, neither
Hu22 nor 3.23 at 1 ng/ kg, result in statistically
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r(%ltttl nngl %9'1510%2055 f biomarkers is nostly based on

I ENGr ogl’ca quantitative techniques-e.g., ELISA

Th es e Anmgthiomas h@cehromb A1 Bibis campgatemlab [C&NBractisuvd|skpharose 6MB
t f t f S

frleﬂstmle Iagfr;]cgreo gatr‘g | eﬂg)l at%gor RS & Ot(g:ll %[%{u%l%c%%q@r s protocol. Briefly,

Bheomlhaecusa Iresin stsmheﬁiewilﬂabinM HCé8yreeSands ahdikbe afﬁnlioyly Wl diluted

st er ..\\V2 008). ti.err

S T T G e R e et i R O
@Nlafodamas usktl dok csepg:aronae4 Bl/Bvargightno ¢eky mgal tebma FEecess

cata 0 uf,acturer'.s

Sh R S b TR Bhshls 0B PR WA P a0 wi ot
hirdaikdrurh kargyde t;vamsﬂated withe). &umt ohhdyeplms)s@m | B esiniatdt OC.
C uff 100 mVNaHCO3, 0.5 M .. pH8. 3).
AT oiePHaR r<yBhich g S Bl Rt by By onci and
cashaedgath 1on- 20t coflunt{Gy ddivieesruf @0 inM sodiwe pospipt@ . SrMSMG:l pH 7.4.

S8 anti bo cetate buffer
T ST b REshee S STon iy i e L MNAS S Pactth
i7mMeNa®ll tPhla(]ly ghetolafin tvhg ﬂutﬁ&pfﬁtal()dg/eTBABzhé ﬂﬁﬂe{h fragtions
4 0C. Aft ht |ncubt|on resin/se
il AEEr Bk i S RS b D R SHBE s s
B}os@@tbmmovt@ﬂ (Cnr;eS:A()fin H,I&aﬂﬂidbdid)dl um phosphat e 0 5
MNaCl H.7.4. hed,. w
co ool s W T eSS S g prass Sectrum way
generated using a peptide matrix. A dominant peak corresponding to human hepcidin-25,
(2790 Dalton) was identified. Less dominant peaks for various truncated forms of
hepcidin, namely hepcidin-24 (2674 Dalton), hepcidin-22 (2436 Dalton), and hepcidin-20
(2192 Dalton), were also detectable.

For molecular weights bigger than human hepcidin-25, the mass spectrum was
generated using a protein matrix. A dominant peak corresponding to human hepcidin-25
(25 aa, 2790 Dalton) was still identified, but no peak corresponding to prepro-hepcidin
(84 aa, 9400 Dalton) or pro-hepcidin (60 aa, 6929 Dalton) was detectable.
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7.4 wthout NaCl. Finally, the colum was eluted with
0. 2% TFA. The eluted fractions were anal yzed for

worioeosd7ar wei ght s on a Voyager-DE STR i nst r uneit/UsS2008/081493

(Applied Biosystens, Foster City, CA) in |linear node.

For nol ecul ar weights smaller than human hepci di n- 25,

the mass spectrum was generated using a peptide

matri x. A dom nant peak correspondi ng to human

hepci di n-25, (2790 Dalton) wixs identified. Less

dom nant peaks for various truncated forns of

hepci dhws, inmrawrskssayrepmigdiod 1 B2 Nigsind hDakn orgineered versions thereof
R T e e R e

thegrgdin it Ivamenisenvenes lveppirdd to-2&usphendivadstespiselty tuncered forms

r matri x. A dom nant peak
g@%&é?%)@%ldﬁ%éﬂ%nq’ﬁun&n%@pm din-25 (25 aa, 2790

Dalton) was still identified, but no peak
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:c%peaIBLe of%lé%(&gsrsm%?lg antlbohli/ bF tlilgn hnr\]f%rlltwfl cultlljlrnectﬁle %%t (E‘r%?]f and6recover the
@&pmﬁsed amrbodlf:s ooy ptlawe ﬁpdiluml rSgrpmrSmg]uyt mpohl@pc[duqum-df ﬂle Mabs

énl %%gnen a {\GI'IA Eb( SUS enSIOIlnCUgl.III%S usin,
ml ety r{/ n| gues na og%

peonepﬂmrantt ghﬁamme sMhMQ(G%yqxpwomysmEQme Bitlpgios frect
or..transf or mant at e 0
Siftel L S DunE! B0 o) Bhb PSS a2 RO gt
iand/ 31t Yoo, measnhfedjbﬁsmdqecchms)h ch@kﬂaﬁagmpﬂy rresq)mmely} hidowever, a
bodi es fromc

e ant |
PR PRl e Bk o LAY Rt s oblBvse rapsigny
3x28ssby inCluinneseighdii-2p3 cllar jneChihattal df tieusRAgtoaneach of
i ul tur@f glL r ccgﬁoi rnarht ug arp1 ne s nt hett se (GS)
MEIVELTQ S V%f Erttons B 8 8? [TRECTIPINR G@F%E HZSUK) |
lsmg@smiglﬂyat IthegiilclleetvcEl seqfen@n Endodohy iy amt@ndy paqgnne ofthlens.12
% and -30 0 S
R 2R S RS s e oS R HATF AP e~ pupipaingyof he
aghtgiicd ppvtein s@ﬁqplag@w&gatth@p\rem& ofatunchibeli e ll\ghtejhalh Ipeotein.
two Mabs transi ent | ﬁ #ﬁ@ nor|
SERucHg a8 bFTNA DIERaTRY SR NA Lo fiah SRS SHRTERIoR Mips
Bhe dnh6. 2Tk freed tHai e pres@iee af @dptictistrgak @séo tightathain genes. The
tslr)l?crgsél%rrlér vgass c(ojr];talnecF 1neeeccto%0ns encodS g the amino acid residues R/VS of LC
CDRI (amino acid 5-7 of SEQ ID NO: 43 and “/” denotes the splice junction, in frame).
Furthermore, a probable branch point was found at the codons encoding the amino acid
residues LI of FRL2 (SEQ ID NO: 40) with a probable poly-pyrimidine stretch in the
codons encoding the amino acids residues STL and SPL in the LCDR2 of Mab 3.12 and
3.23, respectively. And lastly, the acceptor sites were identified at the codons encoding
for the amino acid residues C/Q/Q in LCDR3 of both Mabs 3.12 and 3.23 (amino acids

1-3 of SEQ ID NO: 61; “/” denotes the probable splice junctions).
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suggesting that the nucl eoti de sequences encodi ng the
anti body proteins of Mabs 3.12 and 3.23 were

weemeef7dbl e to cryptic splicing events. Addi t PONEE1098/081493

an exam nation of the aggregated protein sanples

reveal ed the presence of truncation in the light chain

protein. Sequencing of cDNA prepared from nRNA

i solated from CHO cel | s expressing Mabs 3.12 and 3. 23

confirmed that the presence-£8 cryptic introns in the

i ght-chain genes. The splice donor was contained in

t he coboorseiea OO myutrices g the lightrcbsindeiddatiR/3VS aofl 3126
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present invention would |Iikew se be expected to be of
great benefit since
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the splice donor, poly pyrimdine tract, and the
splice acceptors are fromthe codon encodi ng LCDRs

w0 baw/0si79e specificity to the anti body. The breemsS2008/081493

point is in FRL2 and the LLIY sequence is highly
conserved in light chain frameworks. Mreover, the QQ
notif, whose encodi ng nucl eoti de sequence spans the
identified splice acceptor region, is conserved within
the LCDR3 of many of the ant$4hepcidin mAbs of the
invention. Cenerally, many light chain germine
seﬁuences‘contain one or both of these Q codons (CAQG
tWMECIAMM serve as the acceptor of potential cryptic
introns. WE CLAIM 1. An antibody that selectively

bi nds AR WAEEL D FRE sdicliveld bidd Rurfankidp@liina@3akith B8R0 o PRI 200 pM
| ess as determ ned by surface plasnon resonance (SPR)

[o)

at 25°0kess 2 detgrmpncd hy WHaRP ASMOP &S ARatCoE Ra et fre

anti body has a dissociation rate (kof ) for human
hepci di n- 25 between about 8.5 x 10 3 s 1 and about 1,8
x 19 Ahgantibady ofcladi fiveliseribipe apibody has gsociationygig (Ko for
ant i bagyarfep@nin-BNRtveden bt BB x1102 sWhagd &obt 1.0 1911 Lody
has a KD for human hepcidi n-25 between about 400 pMto
about 9germpmddy FBidemhed by SPR at 25 0C. 4. The

anti body of any one of clains 1-3 wherein the anti body
has a KD for human hepci di n-25 between about 200 pMto
abolt Thoapsibpdisofgay epgwfstdmn|-2sprrei the gntgredy Bas afffypfor human
ant i baghtidaf-2 aptweebet 400 M about 30RRT & RtcthRe@PY Siody
has an | G0 between about 100 nM and about 50 nMin an
in vi #% "&ssay of hepci din-25 bioactivity. 6. The

anti body of any one of clains 1-5 wherein the anti body
has an | C50 between about 100 nM and about 25 nMin an

i n 4i Vbe a¥ibady offanyepcoidiaims &-3pyhsesin the pptjpody hasprfen for human
ant i bagiidf 26 bakBRn2ap¥iens b bhRsoASE PV JRRRHAREI by SPR at
hepci di n-i nduced internalization and/ or degradation of
ferropdr&in. 8. The antibody of claim6 wherein the
assay neasures an |L-6-induced decrease in serumiron

| evel s. 9. The anti body of any one of clains 1-8
whet-eilhe urigodnefianp aye ¢fslaams irdarheeiyihp artihody has an ICso between

ant i boglye 16b nMRRg AVt P 1PEn BV PREayAr hePRAIAB S bioAetivity.
wherein the anti body conprises a heavy

6. The antibody of any one of claims 1-5 wherein the antibody has an ICso between

about 100 nM and about 25 nM in an iz vivo assay of hepcidin-25 bioactivity.

7. The antibody of claim 5 wherein the assay measures hepcidin-induced

internalization and/or degradation of ferroportin.

8. The antibody of claim 6 wherein the assay measures an IL-6-induced decrease in

serum iron levels.

9. The antibody of any one of claims 1-8 wherein the antibody is a human

engineered antibody.
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chai n constant region selected fromthe group
consi sting of the heavy chain constant regi on of human

WO g@0/0547912, 1gG and a vari ant thereof wherei NnPGHUS2008/081493

variant has | ess than about 15 am no acid
substitutions, deletions, or additions.. 11. The

anti body of any one of clains 1-10 that conprises a
HCDR3 having the am no acid sequence as shown in SEQ
ID NO 75. 12. The anti body-8- any one of clains 1-1 1
that conprises a LCDR3 having the am no acid sequence
as HhotmaitihoSED anpDoNGf cBmd B-9 vilsecimtht pitdudyly ofmprivgs oheavy

ol ‘ . :
oL o Sl hsd 5] TR AER P Y 06, e
ant i boahytaof reginy oDlinenanflgGl, &8 GrslgG+ 4RI & Waitantdbfnpnfivelemirsdai«i

%L%S%S%ﬁ}“s%@% 264 Q%Qﬁsé%lenoﬁl kor 5%“8

aC| d sequences as shown in SEQ ID NOs: 52, 60 62, 65,

71, . : Y X [
oo e el PRREL Gkt Vb ahFRhories (iCER b e
sequemoas agd sstvowae as shBEQN ISDONDsNO425. 76, 62, 79, 87,
and 46, respectively; (iii) LCDR, LCDR2, LCDR3,
HCDRI , HCDR2, and HCDR3 having the am no acid
seqlienithe sntid®dg hdamy dna o SHGmS - NGbat céﬂlpri@@ a L8DR36@ying4he
and 4 r el iV , LCDR3, HCDR,
gmmogaﬁé%xﬁa%h&nthﬁﬁﬁno acid sequences as
shown in SEQ I D NGs: 43 30, 31, 32, 44, and 46,
nd pebid ek oy R et e b e L ERR LT
SEQ | E)nmmmmalueﬁ@ as SlqwnGi8 SEQED Ia@d 526, respectively;
and(vi) LCDRI, LCDR2, LCDR3, HCDRI, HCDR2, and HCDR3
havi ng the am no aci d sequences as shown in SEQ ID
NCst4. 4die abthod® bf aryne 8Aclaiand - BGhaticempeaet six€IDRs selected from

the group consisting of:
(i) LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 having the
amino acid sequences as shown in SEQ ID NOs: 52, 60, 62, 65, 71, and 75,

respectively;

(i) LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 having the
amino acid sequences as shown in SEQ ID NOs: 42, 76, 62, 79, 87, and 46,
respectively;

(iii)) LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 having the
amino acid sequences as shown in SEQ ID NOs: 41, 53, 31, 63, 84, and 46,
respectively;

(iv) LCDR1, LCDR2, LCDR3, HCDR1, HCDR?2, and HCDR3 having the
amino acid sequences as shown in SEQ ID NOs: 43, 30, 31, 32, 44, and 46,
respectively;

(v) LCDRI1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 having the
amino acid sequences as shown in SEQ ID NOs: 43, 53, 61, 63, 85, and 46,

respectively; and
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15. The anti body of any one of clains 1-14 that
conpri ses a heavy chain variable region (HCVR) and a

wo p@bossobai n vari abl e regi on (LCVR) wherein (iBRCT/082008/081493

HCVR and the LCVR have the am no aci d sequences as

shown in SEQ ID NOs: 148 and 126, respectively; (ii)

the HCVR and the LCVR have the am no aci d sequences as
shown in SEQ ID NGOs: 128 and 127, respectively; (iii)
the HCVR and the LCVR have tH®e am no aci d sequences as
shown in SEQ ID NOs: 150 and 124, respectively; or

(iv) the HEVRGEWI, LE®R2ZAFDRAVECPRE BODRY aad HEDR3 having the

SeqUERGEes JA3 SR hkSFRi OB NAS U320 61243, 84 and 46,
?’ g ‘?’h od otN iglms

respective e anti any oné of 't

1-15 telalattctlmiyrprl ses a heavy chain and a light chain
having (i) the am no acid sequences as shown in SEQ ID
NGs: 6 and 14, respectively; (ii) the am no acid

seqife ﬁlﬂl_egntdx)dg hbwy anp oSE@Ms - IMAbat c¥mpngs 4 Beavy chain variable
respe - : :

o Ser BTGV hd A RSB DRLARL P BER0SAR AT (AR VR
aci d Mehe@@mse thi emmoi agidSEQehfs MOshowd imEQIB,NOs: 148 and
r eSpe }{e%bé/c‘twéi?/ %THS Pﬁluﬁ Ql?cfjt){e ﬁ&Vﬁ%w?ﬁ&g gl%no C?C% niiu nces as

1- 16 two heavy ain
two | Blgmn ig SEQrIDm)(DgI plé{StancbI &3], reap@l:tmﬁg,r Gu)qtheHﬂVlbdndttll’ﬁeLCVR

heavy ' C nce

heay SRR YRER S JaKS, L sarloRen AR

pol ypeppdacdedy;vavie) thh &lCAR atnnl th@L@VRélquetm ema® asidewquenees as
SEQ | | sel ectively binds
human® Oévﬁléflgggléé\l Anlhsq %E?sd}(esg% N Y200 pM or | ess

and that conpetes for binding of the human hepci di n- 25
Wi t ant.i hody of cl |m17 The .ant body
onef%o?ﬁlglanubokay b ok P s ?at GRYPY S ey F“thht

r egi ophafirr mmgt(r)khemmind) had MawemsahmwmrSMblmNOeg band 14,
f ramewor k

20. Th tib
1" 35 Aneturi dl AT S A R By FBR Do
has | mpeehhe&y; 611)&11& moinaatid ssqubsdes buthoen sy SEQ D NO3n®,and 17,
d del et to th f
cnai nOSEf ST P R ERERR st houd SN g 1o

of cl aspactivd® wherein the heavy chain variable region
framework has |l ess than 7 am no acid substitutions,
addi tions, and deletions as conpared to

17. The antibody of any one of claims 1-16 that comprises two heavy chain

polypeptides and two light chain polypeptides, and wherein each of the heavy
chain polypeptides have the amino acid sequence as shown in SEQ ID NO: 8 and
cach of the light chain polypeptides have the amino acid sequence as shown in
SEQ ID NO: 16.

18. An antibody that selectively binds human hepcidin-25 with a Kp of about 200 pM
or less and that competes for binding of the human hepcidin-25 with an antibody

of claim 17.

19. The antibody of any one of claims 1-18 wherein the light chain variable region

framework and the heavy chain variable region framework are fully human.
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the fully human heavy chain variable region framework
VH1-69. 22. The anti body of claim 1-19 wherein the

wo p@bossohai n vari abl e region framework i s sel er€BUSINS081493

02, 018, or L12. 23. The antibody of claim1-19
wherei n the heavy chain variable region franmework
region is selected fromVHL-69, VH - 18, or VH1-46.

24. A polynucl eotide conprising a nucl eotide sequence
encodi ng an anti body accordi-fig to any one of clains
1-23 . 25. The pol ynucl eotide of claim 24 conprising a
nucleotide sequence encodi ng a |ight chain pol ypeptide

LSS0 9, 015SILEAE, Ay ALY R
conprh@dﬁgﬂandwmne@mm@smggqmgng@da@nshmmmﬂm@ns@Qom@medw
NG g Quy %ﬁlﬁﬁé’%eot {@1@%@%8?%&%&3%(9? vector

conprising a pol e a I ng any one of
clainms 24-26. 28. A host cell which has been

tr aﬂSf & gﬁtﬁaoﬁi o1 ﬁl ) E‘%J&/]h? gtnltﬁje }ée%ugél%ni%n\o{@% E'e on f{amework

accor one 0
cel | h@dcﬂs dhamd amon@dtcad mb%um,raddmosﬂmﬂ doddtion§ & ca)mpared to

Chi ne r 2/ 0

cell. fmﬁh h%x%c%mPN§%%ﬂ%%é8ﬂﬁam§§? 23 for use

i n therapy. 3 1. Use of an anti body of any one of

cl r a t, of em a. . 32. e :
antpady Bibefr bt K &vﬁ%?ﬁghe‘l’lzgi@%ﬁ%als@%ir%%%amework '
pr epasadctarfromt oa, Odbchitent . 33. The use of the

anti body of any one of clains 1-23 for the preparation
of a nedicanment for the treatnent and/or prevention of
aneldi. dhieantébogly bf deitn 1-B%whdibia thniidatpyochainofarially ragie fofmework

ol ai e A 33 A 9Led 55 Ul LICEBAILNG Vi 1 Ton | evel s,

reticUl ocyte caun red bl ood ¢ courit , hennglobln
or henatocrlt ina subject 35. The use of an antlbody
t re aratlon of
23 éA ngori}/m*cge c:lencCOFn gln% a ngcceier:olﬁlrdne 5e (ﬁlﬁl’l(% qdlng an antlbody
retlcwkonmnpnamwmmxﬁmhﬂnbl@md cell count, henogl obin,
or hematocrit in a subject.
25. The polynucleotide of claim 24 comprising a nucleotide sequence encoding a
light chain polypeptide having the amino acid sequence as shown in SEQ ID NOs:

14, 15, 16, or 17.

26. The polynucleotide of claim 25 comprising a nucleotide sequence as shown in
SEQ ID NO: 12 or 13.

27. A recombinant expression vector comprising a polynucleotide according to any

one of claims 24-26.

28. A host cell which has been transformed by a polynucleotide and/or a vector

according to any one of claims 24-27.

29. The host cell according to claim 28 wherein said cell is a Chinese hamster ovary,

NSO myeloma, COS, or SP2/0 cell.
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36. A nethod of increasing serumiron |evels,
reticul ocyte count, red blood cell count, henogl obin,

w@naboss7hemat ocrit conpri sing adm ni stering toP@EI/US2008/081493

subj ect an effective anmount of the antibody of any one
of claims 1-23. 37. A nethod of treating anema in a
subj ect, conprising admnistering to the subject an

ef fective anmount of the antibody of any one of clains
1-23. 38. A nethod of treati-f§8g anemi a in a subject,
conprising admnistering to the subject an effective
anount of a human engi neered antibody conprising i) a

A R BB 2P 0% D s eavenee

polypeptlde having the am no acid sequence as shown in
SEQUT DNty A BESHBAAT 21 AFHEIGLAR AThLRASY
conprising t e S0 uring a st ce
according to cIa|n128 or 29 under conditions suitable
to 0 . : >
Fecoy i HEEBHENELE Dnelr sty 28 SO i it dklchiss
obt ai malkcendy. t he process according to claim39. 41. A
phar maceuti cal conposition conprising the antibody of
any one of clainms 1-23 or 40, and a pharnaceutically
acc¥piThbise of therangrody af inyamt of drinexiel3pfoetht pre@ﬁrati@ﬁ:nof a
i MmunQa aini
ass aygl &?%enﬁ ¢ nipe t%e% nqe%t ﬁﬁd/oc%?g'egeﬁ]tlo%%fg%%ﬁ?g 45U ectt he
sanple with an antlbody accordlng to any one of cl ai ms
33%1 éj a?nr‘ubow faa%/] gnecoofnc a|1 ! P93 Igofr%rée & r}}lclrga%g sgljun dllronQevels
al Ur €’ nepei ent fo
a co m:eltleu(lowtet d:’ouhh Bed&bhdiddbeﬂi youndy rh(dmoglobhm (del’emaigcﬂlthe a subJ ect.
presence or absence of the conplex; and/or determ ning
the anount of the conplex in the sanple by an
innﬂh@ﬂemﬁcfhmmnﬁm&hmﬁmyéaam%hﬁmbmﬁﬂm@abspwmnnmmmdhng
tengllrrg {in Iﬂéném mTQueaSm% Feer 1r esyg gyre é}_(focn nc%%n Ored lbf’oog cell
r adi occlsmiulhemsgalym(diilhématoan in Arvabjehi st ochem st ry (IHQO
assay, an imunofl uorescence (IF) assay, an
aggl utination assay, a western blot assay, a dot bl ot
assHy ,A methbobf introdsirseayn oon lavey Ireft'ﬁﬁlecpb asaimmed blood cell
resi stan det.ecti 0 thod.. 44. A kit for erform.n
| oAy SEh eE R Son By oy af e g gyt an

cl ai meffdetiz8arasund Of the antibody of any one of claims 1-23.

37. A method of treating anemia in a subject, comprising administering to the subject

an effective amount of the antibody of any one of claims 1-23.

38. A method of treating anemia in a subject, comprising administering to the subject
an effective amount of a human engineered antibody comprising i) a heavy chain
polypeptide having the amino acid sequence as shown in SEQ ID NO: 8 and ii) a
light chain polypeptide having the amino acid sequence as shown in SEQ ID NO:
16.
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39.

40.

41.

42.

43.

44,

-59-

A process for producing an antibody comprising the steps of: (i) culturing a host
cell according to claim 28 or 29 under conditions suitable to allow expression of

said antibody; and (ii) recovering the expressed antibody.

An antibody obtainable by the process according to claim 39.

A pharmaceutical composition comprising the antibody of any one of claims 1-23

or 40, and a pharmaceutically acceptable carrier, diluent, or excipient.

An immunoassay, comprising a) obtaining a sample to be assayed for human
mature hepcidin; b) contacting the sample with an antibody according to any one
of claims 1-22 under suitable conditions for antibody binding and allowing any
human mature hepcidin present to form a complex with the antibody; and ¢)
detecting the presence or absence of the complex; and/or determining the amount

of the complex in the sample by an immunodetection method.

The immunoassay according to claim 42, wherein the immunodetection method is
an enzyme-linked immunosorption assay (ELISA), a radioimmunoassay (RIA), an
immunohistochemistry (IHC) assay, an immunofluorescence (IF) assay, an
agglutination assay, a western blot assay, a dot blot assay, a slot blot assay or a

surface plasmon resistance detection method.

A kit for performing an immunoassay comprising an antibody of any one of

claims 1-23 or 40.



