1 Anti-Ferroportin 1 Mnoclonal Antibodies and Uses Ther eof The
present invention relates to anti bodies that bind ferroportin 1 (FPN1) and
t hei r usewDrotwEes49sng anem a. 5lron is an essential traeeTalsesmntei8hat is
required for nunerous cellular functions. In mammals, the supply of iron to
the body is regulated to match the body's iron requirenents at the | evel of
iron absorption by duodenal enterocytes. lIron transport across the

basol ateral nenbrane of the enterocyte is thought to be nedi ated by
ferroportin 1 (also known as iron-regul ated transporter 1 (IREG 1), netal
transporter protein 1 10(MIP1) and SLC4A0Al), hereafter referred to as FPNL.
FPNL i s now known to be a receptor for-hepcidin, a polypeptide hornmone made
by the liver in res 'sl‘eermortilbhwﬂml@salénﬁchmswaﬁﬂoges reofi ndi ng of mature
hepcidin to FPNL | eads to the internalization and degradati on of FPNL,
preventing cellular iron export, and it is a major controlling factor of
system ¢ iron hokBoye®s|igvenigeites pangbgdiqyshat frind geroer8n § {18y 1o gestheif nt er
alia, nucleql fles&usnmgs encodi ng human FPN1 proteins, human FPNL
proteins having iron transport function, and a rabbit pol¥clonal anti serum
generated to a pEp?isdscuengl sace algmett thans ravired for peneraw celiild dungdonds of t he
human FPNL. Iﬁggmhms?ﬂh@%@%h&%&ﬁ%@%@&ﬁéd 18 hatH hd ok @0n NO.

WD2009/ 094551 describes térroportin Mabs and net hods of using themfor
treating 20dPBEPERNSAETe Ipvehef FonrRwWETAs by duadppabeipraeitesi et 11305PaD 2009/ 094551
describes rqdeatmandoifitdal meﬁ%fm%{o@?@hs REhDOBL B3 dih@d ¥Rk Bts3iEPI t Opes
of human FPNl1 proteins, In view of the involvenent of FPN1 in iron
transport ardabhknoagss&pitaaiited frappayer A{IREC bnigetpl ttarsneiteesaeis lof i ron
horreost agj s,(M1iPef £dX 2081 )2hRaae £RFed BE APt i cal Iy useful FPN1
antagoni sts that bind with high affinity to an extracellul ar epitope of
FPN1 and, 25uponfBNh#inay knpwniodier repaptat %r brppiding? prl yasetidsthegnqupppde by

i nternal i zatjhOfer fhHEHERY td@dn%?&és@h@&ﬂ%m@ﬁﬁﬁa%dﬁ% SERALE hplighon from
intracellular stores. Additionally, targeting FPNL therapeutically with a
Mab, or ant ifG&H lesidnithginferabismga adsgradiion It AsvRyHag cdplar ¥eil biting t he
bi ndi ng of nREIM, EndieRGINH A cbRrdMhe Xl drRe §lsloHi@fonaRkbORRisOf FPNL nmust be
acconpl i shed preci sely enough so that the antibody doesn't significantly

perturb he 30ef Pruka®it Noel I of-H® discloprseifidr ¢/fe nirdRodde At @FH&niosEei on upon

bi nding to ifufat BPYEProteMd HutdaR® RN YrotedR hathd réTANngIk QYN a0 £REEE for use
i n human nedi cal therapy nust exhibit sufficient 8harnacok|net|c and

phar macody nd@iyelopH aptipe et geatrpied to 4 nsptidgermystipg of e Gitgrmingd Khiming §cidind/ or

el i m nation dtalefhubbhd BP0 @t BWnfa@bnal PR Aﬁpﬁfaﬁ&%ii&qﬁkﬁ@ﬁo. One or nore of
t he anti-human FPNL anti bodi es di scl osed herein specifically bind human

FPN1, i ncl udVRGPROdsesches fpragnortidVibe aphmpbodsiol peeg thed fQACHEf r om t he

group comsi SfidoRrs@ff iron homeostasis. More speicaiQ 3BBEEI I3R! f&XI=bshBddf<Za (SEQ I D
NO 12): 5b) AO6EDI RSRFI OCESI TA19( SEQ 1D NO. 13): ¢

409RSRFI QGESH PR progelynabantibpdiesdy varigps opirgsPE QiGN SEQ | D NO

15); e) 409RSRFI{IESH AL A SR P NON 118 ron Anp &t A IRIRILXFHIGFPRY | D NO
95), block the blndln%sof hepcidin to

mutations with diseases of iron homeostasis, there exists a need for therapeutically useful
FPN1 antagonists that bind with high affinity to an extracellular epitope of FPN1 and,

25  upon binding, inhibit mature hepcidin-mediated FPN1 internalization, thereby
maintaining or enhancing export of iron from intracellular stores. Additionally, targeting
FPN1 therapeutically with a Mab, or antigen-binding fragment thereof, with the goal of
inhibiting the binding of mature hepcidin to an extracellular epitope of FPN1 must be
accomplished precisely enough so that the antibody doesn’t significantly perturb the

30  efflux of cellular iron and/or induce internalization upon binding to its target.
Additionally, an anti-FPN antibody intended for use in human medical therapy must

exhibit sufficient pharmacokinetic and pharmacodynamic characteristics, including in



10ferroportin, potently inhibit hepcidin activity in vitro, elevate serum
iron levels in a dose- dependent manner in vivo, and have acceptable

sol ubi | i twQ 2010/065496 stability, and elimnation half |if@eCthse@ones8stics,
maki ng them useful agents for treating and/or preventing anema in a

subj ect in need of such treatnment by adm nistration via intravenous

i nfusion or, even perhaps, via subcutaneous injection. 15Thus, anbng its
vari ous aspects, the present invention provides: Monocl onal

anti bodi es, or antigen-binding fragnents thereof, which specifically bind
to human ferroportin 1 consisting of the am no acid sequence shown in SEQ
ID NO 1 at an epitope comprising anmindacids |ocalized to one or nore

am no acid S}’é’Qlﬁ@E@é/Sané/@r dipiagtion palfrliferiealipmolgptheis fisTageltis gse fOne opgare

b. C. d. of the anti-human FPNledntlb(%@s dlscloﬁg:ﬁétp E%gé&%l;t %ﬁlrﬂo 'ﬁﬁép (SEQ I'D NG
12): 406EDI RSRFI QGESI T419( SEQ RSRFI ‘QGESI TPTK422(SEQ | D NO.
14) : 403 SPFEDIRSRRA! &t P ISPq Iblglm@ltthfsyof seig@qzégmm @e&smqrg(s@mﬂ D NO 16):
and 409R5RFI Qa415 (SEQ | QNG ﬁg}g t he present

i nvention provides Mabs %or a%[?%FeIRGE 2y agment' s @her eof, conprising a
LCDR1, LGDR2, LCDR3, HﬁqmlemmsEsm@(smmmrmci sing the amno acid
sequence shown in SEQ.ID : , 118, and 120, respectively,
and the Mab, or anti g«% B@%ﬁ%@ﬁlﬁgﬁﬁﬁ%ﬁ)gﬂ)ﬂ\g@ lézlman FPN 301 consisting of
the am no acid sequenpe,s$TOWDIRSRIFOQ, s BHKID Koats)an epitope conprising an
am no acid or amno acids localized to an am no acid sequence as shown 3
in SEQ ID NO 12 wit ) aotiSRGTQEBt B NG 10):¢84 as det ermi ned by surface
pl asnon resonance (SF%E%) mgm@ﬁet}ap&sm@N@59s§bﬁ&ktﬂ\é%lafdn@gnﬁh%d@l&or Fabs.

In some enbodi ments b, “or antigen-bindi ng fragnent thereof,

conpri sed sikrEorRs, E(éfrnélbf ﬂr@ébﬂfhemwfl REIVEY SUPT G GIFETS BorHE TR levelg nja dospR1

LODR?, L COR e iR bR Aha DB Rk 310, BTN GnAC! d sequences
shown in SEQ? 20, 32, 33, 30, 31, and 19, respectively; (i)
LCDRI, LCDRzelmE@tmh LEpRpracigapRe, making thquRsfu&%ﬁ?ﬁﬁSif@utwamgr@éd/aﬁn no acid
sequences Slf)‘?é%nc[&i:r\)lg amtatda kA JN%C‘[ 1ﬁgeed%gsuc§§ean%gltb BdmBRGatddvid espectivel y;
(ii1) LCDRL, L , and conprising the am no
10aci d sequéW@égnogh@Rﬁlqnﬂr »SED He@aﬁmw subzutawous pgectign - 41 and 19,

respect imely; Tfn!tsvamdﬂ Jv’arldﬂg:g%ts hg%enthﬂ%i]on FGRR2, and HCDR3
conprising the am no ac%%asequences shown in SEQ I'D NGs: 42, 32, 33, 23,

41, and 19, resp&loppsemelantibodigs,graprsrpindingiRgmentiehryor. . pbisapeciiesly  and

HCDR3 conpr ipsid1g hihish @RbgdairCiddsisegyens %ﬁlﬁm&megu&éﬁgwrﬁnwﬁb Da: 21, 22,
17, 18, and 19, respectively; 15(vi) LCDR1, L LCDR3,. HCDR1, HCDR2, and
HCDR3 conpri lgt ﬁlgep(nﬁge CORPRigINg amino acids localized to one or more amino acid sequences

selected from the group consisting of:

20

®

403SPFEDIRSRFIQGESITPTK 4, (SEQ ID NO: 12);
b. 406EDIRSRFIQGESIT419 (SEQ ID NO: 13);
c. 4090RSRFIQGESITPTK42 (SEQ ID NO: 14);
d. 403SPFEDIRSRFIQGu4;5 (SEQ ID NO: 15);
e. 400RSRFIQGESIT49 (SEQ ID NO: 16); and
25 f. 409RSRFIQGu4;5 (SEQ ID NO: 95).

In some embodiments, the present invention provides Mabs, or antigen-binding
fragments thereof, comprising a LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and
HCDR3 comprising the amino acid sequence shown in SEQ ID NOs: 37, 129, 22, 107,
118, and 120, respectively, and the Mab, or antigen-binding fragment, binds human FPN

30 1 consisting of the amino acid sequence shown in SEQ ID NO: 1 at an epitope

comprising an amino acid or amino acids localized to an amino acid sequence as shown



acid sequences shown in SEQ ID NGs: 20, 27, 29, 23, 24, and 19,
respectively; (vii) LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3

conpri si yorzhw/mmMIno aci d sequences shown in SEQ | D NOsPCIUS209/06AA87 23,
41, and 19, respectively; (viii) LCDR1, LCDR2, LCDR3, HCDR1, HCDRZ2,
and HCDR3 conprising the 20am no acid sequences shown in SEQ I D NGs: 170,
171, 172, 182, 173, and 19, respectively; (ix) LCDR1, LCDR2, LCDR3,
HCDR1, HCDR2, and HCDR3 conprising the am no acid sequences shown in SEQ ID
NGs: 37, 127, 22, 23, 116, and 19, respectively; (x) LCDR1, LCDR2,
LCDR3, HCDR1, HCDR2 and HCDR3 conprising the am no 25aci d sequences shown
in SEQ ID NGs: 37, 125, 22, 23, 110, and 19, respectively; (xi) LCDR1,
LCDR2, LCDR3n SERHBRNO: HEDRE a Iamel” 4bomi80 eMras fdssisrigicrpiacdi SﬁtfaC&cPll@dm@équences

h SE S e ' Y aos; t l !
EC(E))\Ignl ! ECDR;Qe lopdc%PRzéD%rg@ﬁ i ,CZ%nM%]IJ-l%gl%gﬁibo%fltgle?lpetch:evgmyno aC|()c(II )

sequences shown InrsomEEMb@limens. gMaby pioantigen-bindipg tragpgnt therepf1pgprises

respect i Vel yix @HXeldikd hERRo orb(RBRisihEDR3, HCDRL, HODRR, and HODR3
conprising the amno acid sequences shown in SEQ ID NGs: 37, 128, 22, 105,

41, and $19, r@spePRIVENR2, LEDR3, ULDEY. HE}y an 3 corpREE MCDRIC  HCDR?,
and HCDR3 C%?Brsbq%'eﬁlgs §H%€m%{TSE‘(9H§M 28)9921%@03%3315%%&}’\4‘) ke@pe@ﬁ@l .D NGs: 37, 174,
22, 175, 176, an , respective R,R%XVI L , LCDRS3,
HCDR1, HCDR2, @h@%@@g%@%%g@% Hy @nééicd)@efaa@ﬁ@@%thé ABRA i n SEQ
I'D NGs: 37, 4lid8equéroes Q}Q@n 1@@@ I]@N@)sl@; 33,83 PRCk] Y& W, r@Rdtively; (Xvii) LCDR1,
LCDR2, LCDR3, (ﬂDRl risi (g@‘t:he am no ‘aci d sequences

shown in SEQ I(IDl)I\EgDRB'PCWﬂCQW I@Rhf&pra?nﬂn DR sppesingéieyamizghd bi nds

human FRNL %@%b@%ﬁd@gsﬂatmtnhﬁg@m ROsapl %sz@omeamc@nasfbo defiveBEQ 1D NO 1 at
10an epl tope consi stin or consi Stl n essentl al %% an amno acid or
g&m@n £

anmi no aci ds | 0éal Ryt D&W hAPRS THPRL (é’éprﬁméﬁhetaﬁénogroup

consi Sti ng Qfid séqueQ3SRFER SR RES2TEI K422 ilsé&'aiﬁre%@c
406EDI RSRFI QGES 419& | D NO c) 409RSRF &I TPTK4AZ? SEQ | D NO
#é@@?@lz

14); 15d) 403SPrEODR CPrBl;\kHJDh}%)and DRGoRORIT RS9 ( SEQ | D

NO. 16); an%cﬁs&ﬁ%&mo%%@(ﬁﬁliﬁd@d\@ 29507, Wby B, KD @hvdigss than about
100 nM as determ ned bi SPR, h&ﬁeferabl at 25 C for bs and 37 C for

Fabs. 201°n par®icfaR! R3, HEIPRI TACAR2. ad HAPR Y enomsisidilisgminoag ment

thereof, of atfd@cquences shown in SEQ ID NOs: 20, 27, 29, 23, 24, and 19, respectively;
(vii) LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 comprising the
amino acid sequences shown in SEQ ID NOs: 37, 27, 22, 23, 41, and 19, respectively;
(viii) LCDR1, LCDR2, LCDR3, HCDR1, HCDR?2, and HCDR3 comprising the
20 amino acid sequences shown in SEQ ID NOs: 170, 171, 172, 182, 173, and 19,
respectively;
(ix) LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 comprising the amino
acid sequences shown in SEQ ID NOs: 37, 127, 22, 23, 116, and 19, respectively;
(x) LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 comprising the amino
25 acid sequences shown in SEQ ID NOs: 37, 125, 22, 23, 110, and 19, respectively;
(xi) LCDR1, LCDR2, LCDR3, HCDR1, HCDR?2, and HCDR3 comprising the amino
acid sequences shown in SEQ ID NOs: 37, 122, 22, 23, 110, and 19, respectively;
(xii) LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 comprising the amino
acid sequences shown in SEQ ID NOs: 37, 129, 22, 107, 118, and 120, respectively;
30 (xiii) LCDR1, LCDR2, LCDR3, HCDR1, HCDR?2, and HCDR3 comprising the
amino acid sequences shown in SEQ ID NOs: 37, 128, 22, 105, 41, and 119, respectively;



present invention, inhibit hepcidin-induced internalization and/or
degradation of human FPN1, thereby maintaining or increasing 1) the

t ranspor twof2oiwewmoeut of cells, 2) the | evel of serum i PamUS3)o9net18T Ul ocyt e
count, 4) red blood cell count, 5) henoglobin, and/or 6) hematocrit in a
subj ect, preferably, a human subject, by at |east about 10% conpared to

25t hat of said subject in the absence of said Mab, or antigen-bi ndi ng
fragnent thereof I n anot her aspect, polynucl eotides conprising a

nucl eoti de sequence encodi ng anti-human FPN1 Mabs, or anti gen-binding
fragnents thereof, of the present |nvent|on are prOV|ded In

anot her aspect, gharnaceutlcal ositdons are provided conprising any of

30 the Mabs, Hﬂﬂ&@nLﬁpﬁaﬂﬁaDﬁi t HCPREr g HCRSsomiphgige herei n and a
phar maceut i %ﬁhﬂd/acﬁf‘s%féh&’@kl%w%% K@D Nbs! 3179”*74 29r17§><107lspaln§”§o Al 'so provi ded
is 1) the use of the s, or 5 antigen- |nd|ng Tagnments 't her eof ,
di scl osed hepsepdiively; therapy preferably, a therapy for treating or

preventing anegig.rchrit PEDRSEL@DRS, MR- OYBDHCDRD, ﬁﬁtﬂcﬂﬁﬂr QpakiRgmEr agnent s
t hereof, disclosed herein in conbination therapy, preferably, a conbination

t herapy for aiscidgauspcepphoyarie SKQ 1AM &> 139, 25 H«95u1§é anfl 19 Hesprmbyely: or
anti gen-bi ndi,pg fragnents 5t hereof, disclosed herein for treating or
preventing anem a, naintainin i ncreasi g serumiron |evels,

reticul ocyte cotint LCPRE W%EBW bRt H rOBERR3 seraprsingilamat ocrit in
a subj ect, phALIAREYen@s BITRNN SEY Ibhk@sus‘nemi 268 Mabsng 1@rre§1;a&tavgen bi ndi ng
fragments thereof, disclosed herein for t he manufacture o medi cament for
treating or apf Bipdriuineg FRNE sonsistinge eI hegibedones Bayp ﬁé%%?%ﬁpt Féin | evel s,
reticul ogyt eaneﬁiwisé corfsﬁgnéjdf%iggorﬁr@tllﬂg essiegueq u)@gn a8 RG4 Slinfino AR/ Oor hematocri t
in a subject, preferably, a human, and t he use of the Mabs, or

ant i gen- bi ndess Zeﬁﬁ%@h@ﬁﬁ%a‘{l%@ﬂ‘éﬁ‘@ﬁe se&fiﬁ*@érfre@é@ HOMORsiAeOfe manufacture of a
medi canment for use i f qr &\0r preventing
anem a, increasing sre‘l ﬁ$§¥%%ﬁ$%§gpa%éﬁg¥F%ﬁf%%ﬁ?ZNEQUR red bl ood cel
count, henogl obi n, aﬁﬂ/mﬁﬂhﬁﬁﬁfkmﬂﬂﬂnummSEQhmmﬁh13Mhere|n sai d nedi canent is
to be adm nistered in,co h yre ESA or ot her

t herapeutic agent or ?h@ggﬁgﬁééggj?%%?ﬁgﬁﬁ conven ‘ional |y enpl oyed to treat
anem a, Isaintain or unc%ea&aDﬂemuthmQuykyumN@,1ﬂet|culocyte count, red

bl ood cell count, heanIobln and/or hematocrit in a human. In yet another
aspect, methods are pvowiRRREIQGESITY QPP 10 8¢ i ncreasi ng serum iron

| evel s, retlculocyte1§0M9§guﬁggﬂggggdpq35b5pount henogl obi n, and/ or
henatocrlt 20in a subject preferab I%%aa human conpr|S|n%Sadn1n|ster|ng to
T

a subj ect i nVitkedsp efties dup abgyt E30rdd o drisrmingd Pt Sk peelavshly- b &nieT Y&t bi ndi ng
fragnment thengofsc @t gssosed herein, 2) treating or preventing anem a,
i ncludin but not limted to anem a of chronic di sease, anenia of cancer,

and anena of i nf1RerieRker eRbodaeswsy he Mels. QumAtigErsbiading fagresngtherge) efthe
preferably, pRsBHiBRationNinMiSR defcli@t- ﬁ@ﬁce@&t&ﬁeﬁﬁﬁ{oh‘éﬁd@fﬂégﬂa&aﬁ% ofiMa, O

anti gen-bi ndi ng 25fragnent  thereof, dlsclosed her ei a net hod of
treating or [PPEvVBAEPIGIBABHEA! ! InereaYiRg) g, raBERoTt G o ?‘ﬁi"f @Hsa@é)thﬁﬁeﬁ% a of
chroni c di se@s&um 0L fetibfloGaNGeHkt, 4)@%1@&%11%&& s REhGIOBRL, ior 6§ ONPT i Si Ng
adm nistering to a subject, E%eferabl a human patient in need thereof an
ef fective alSHpPcfin %lSL@vﬁwW 0b 2 vaw&@ectol?y %#ﬂa?tgewt bR EP e Ed g ment s

t her eof ,25di skt 05Q6 ABeQiiMthe Bsce B ¥idiKEb, of aocd-Biddihg REndMabeAd at | east
one antigen- 30 binding fragment di.scl osed_herein, and 4) any one of the

f or egoi ng net hod&" OB FpAt ﬁelwme&?ﬁﬁﬁiqsginﬁglsgm hFlgetige .S?Pglﬂ%ca ca%ori#e hunman
patient an EAhu@in EENTEVabE ARGUIVIKIiIRIRR AL tBrebf) 8F B PldbcnCintdn@al Ment

adm nistered to nmaintain or increase serumiron levels, reticul ocyte count,
red bl ood céfqP®Ydi%t, henpgl obin, and/or hematocrit in a human. In yet

anot her aspect, RibMESaspdcE pRIrAYécdesh f:d?ﬂipoblﬂmstéketﬂrﬁ‘@ddﬂﬁbﬁh EsikeRGlodi n-

i nduced |nternaI|zat|on and degradatlon of FPNL nprisjng contacting said
FPNL and%5aritellflscerapaecarbiiding fpemants theigeh deﬁrébeﬂféeem@d aRkargasLEiedi ng

fragment ther&pfabledisicl, @5RE:, Bdkeiblnt. Also préVi&Q iPrand ¢edr ihs Mabdret hod of
decreasi ng the binding of mature human hepcidin to human FPNL conpri sing
contacting said human FPN1 and an effective anmount of at |east one Mb,
and/ or antigen-binding fragnent thereof, disclosed herein.



10Al so provided is a nmethod of decreasing the anmount of FPNL proteins that
are internalized by a cell expressing FPNL proteins, conprising

adm ni st ewpngiws@6hunman patient in need thereof an eff@cwivseooamoant of at

| east one of the Mabs, and/or antigen-binding fragnents thereof, disclosed
herein. Figure 1 depicts sequences of various peptides conprising fragnments
of the 15i nmunogen used to generate anti-FPNL anti bodies and the results of
pepti de-anti body bi nding experinents using the peptides to define the

epi tope of anti-FPN1 Mab 34A9. Underlined am no aci ds denote actual
ferroportin sequences. Mab 34A9 binds to peptides FpnE3a, 060719Z, 0708LA4C,
and 0708L4D, which all contain the comn amino acid sequence of RSRFI QG
(SEQ 1 D No: gBYigendiing fremes Srsas distlescd herais imbriapys etslerbbed tefapy (@l y human
l'ight chain Jeﬁﬁ%%‘f‘?feker@ig Wi '2%@ﬁ&ﬂ)@'ﬁh%%b%ntlg-&'%mhfﬁgrfraérﬁ@rﬁréemr k regions
are | abel ed as 3. and &%
respectlveIy@ﬂﬂf(h“kmﬂ”Fﬁﬁumém2Bn§H@ raphiepreliably, BRAMbinghepdeiery ©f t he hunan
heavy chain Jeaﬁ{g%\e@{eken\e{hga&%l Qme h&to@%wb%e& %bmﬁ gﬁfagﬁémsf ramewor k
regions are | abel ed FRHI1- respecti vel Fi gure
3A shows 3t heheaerlribsclpsgdhessd éﬁ%ﬂé@g @WPTW‘?@UWWW&J mgﬁtﬁln@ﬁazr ﬁlCIfCﬁSal“r%V\or k 018
with inter Sﬁ%ﬁﬁﬁmm rEP&llJc%rcan'% %E@M@Jd%efl%&in@%mégl@mﬁ ahgbegdnAdcmRLl, 2,

3, and 4 (SEQ I D NGCs 82, d 77, respectivel Resi dues dif f er ent
from 02 resigaadish éreifeﬁabl%la(hu@?fd“htﬁ@léﬁequ HedMabor gifiesn- gBd@E(ﬁf\ﬂsmfﬂﬁ?e ani no

aci d sequenGgerQfr, didfsHHIRM ﬂa%maﬁmdtﬁ}eBf@ﬁ@m@arnl%m\@alfréaﬁngwﬂﬂeaeﬂtﬁ@ sper sed
CDRs. The four framework regions are | abel ed FRH 4 (SEQ ID
NOs: 83, 79,2ngnia, Baiefaiging of weisasing spemijon Il @H@%O%ﬂefop‘éfﬁéﬁ@ blP‘P(bWiIVHl 69

resi duesjgar Q:ohrﬂ }Qﬁiogloﬁiﬂdangﬂgﬁé’nlldtdlﬁgm a subjedt] 'Iﬂéf&@bﬁ'% }ﬁhﬁwsangl Bemamene acid
sequences of the huran 1ight chain framework |nterspersed CDRs The

f our framemh%Mﬁlég?r@ﬁgg%@@%ﬁéﬁg@sma@mpisllsclgsed hcrelan@thsmae@wrp NOs: 85,

75, 86, and Jeﬁlcaﬁﬁﬁ@&%é M%B%i)lnatﬁ%SHeQéﬁsi‘orq{eBﬁr%r(ﬁ mev&ﬁﬁgla&%ng exidugs are in
bol d and underl i ned igure 4B shows the am no acid sequence of the

human heavy SEME] lwnflfwﬁﬁer\%vruﬂ@cvtﬂ@% red klppd o5t epuh dpwegotmmred/ ortisaatosiiy
framework regh QS hBerbid Rl 8RdiEREh is%o bSadnlblerdd (hRBRLIMRINBih G or 79, 87,
and 81, respectlvely) Resi dues different from VHL-69 10residues are in
bol d andSundete Edar other therqppjigragens o5 ReiReutif BeinFH 6o e enabFIBIyed oof t he
hunan [ight (Ghaibnf rﬁﬁﬁﬁéﬂroklﬂefeaé@'shlﬂrd1%@5@E%§&1%cﬁg?§urﬂ-h@d f188r ccfir amewor k
regions are | abeled as FRL1 , 3, and 4 (SEQ 74, 168, 76, and 169,
respectlvely?mﬁﬁﬁgpﬁﬁé@'%@@?@?ﬁﬁﬂnfméﬁWU?nreS|dues are in bold and

underlined. The ggfrhionRr &95&4%&& FoRikdedl @91 PRaidfainHsBhcldaghd chain 15
framework L12 is as shown in SEQ hﬁ 85; a variation wherein the am no

aci d sequenéém@flropﬂfé’ehmmr“éﬁi”@ﬁo%‘f‘ rf%‘éoqﬂﬁ?aﬁow GRUOL PRI A PAFERFR Li is as
shown lmoSElelu%Q z&fara&ﬂycgmﬁﬁmk@ﬁﬁﬁlﬂg@dﬁﬁﬁs&@mgt@mgjébmﬁéea iQfeof e Present

i nvention ure hows a._ graph serum hepcidin |evels in male
Cynonol gus r?éfﬁ%@é‘ma‘lﬂtt éf' Ma‘mom@tgﬁla?mélﬁg 8?%%{11@@ FisslPse hergia®or  muri ne

Mab 1& as areaﬂlﬂggir BrekenVing B8, AfcldB3OouiBbthBhitePRt Me@la® f oMt iRehky/i dual
ani nal s. gure 7 s%oms a gra ph of serum.iron levels in mal e

Cynonol gus r?B?leéygca&Fﬁtré}ndé%ﬁﬁlﬁP pHappyienempHRg Fminseingdo pgeccdr nuri ne

Mab 139 admiphdrshgy, Qtdluﬁﬁn an Bded Mook anveffd@E@NRIntIP 2 MbK& anfl@hdii@ from
|nd|V|duaI ani mal s. 8 shows the am no acid sequences and consensus

am no aci’d sf@a%%@r%lf gdlszbse;sirhélf% P EMEBARS EPEIET §i5YFIHBE B1CF¥Yi ons for the

anti bodi es, @dlt&hnagnbm%ﬂnﬂtea% Rl d FUARAL SistREB6hia opéanwaeana BRSENbS
i nvention. eriod (.) indicates the anmino acid. in that position is

i dentical t dn Fanatigp, rcgglala%ﬁ WHIRHFTHS (o IS Pe&RPSh e U Mgt 11 nehRs ar e

underlined apgedfan b@clvd MhouSEAURBBBINMARE Mals, or antigen-bindth@igncdisShows the
am no acid sequences and consensus ami no aci d sequence of 30preferred |ight

chai n var i aBiecHeticlna! FEm. Chemate pitiag onaab &t et 0Bt 1wy f ragment s

t her eof ,300f tidigholIF@EEMdiscRYR@MetcfNandd) REY bRGf {he YorbgtihiCadiRsls t Befa@ino acid in

that position is
comprising administering to said human patient an ESA, or other therapeutic agent or



8 identical to the corresponding am no acid of sequence nunber 1. CDRs are
underlined and in bold for sequence nunber 1. Figure 10 depicts serum
concent r avpenw/wwh49%ab 4A10-3 and Mab Conbil 1 in CynonpiPguaiSpamalesis?
following a single i.v. bolus dose of 0.3, 1.0, or 3.0 ng/kg. Serum
5concentrations of Mab Conbil 1 at the 0.3 ng/ kg dose were bel ow detection
limt of the assay (<20 ng/nlL). Data are the nean SD. Figure 11

depi cts serum concentrati ons of Mab 4A10-3 and Mab Combil 1 in Sprague

Dawl ey rats following a single i.v. bolus dose of 3.0 ng/kg. Data are the
mean SD. 10The foll ow ng abbrevi ations are used herein: BCA: bicinchoninic
aci d, BSA: bovine serum al bunin, CDR <onplenentarity determning region,
DTT: di t hi ottharaicriis] treamENdnTRipleyed brgnantnis @F infiserc Baryiaros lqveli ragulopy PRS:

Dul becco’ s QGQﬁH@@%ﬁo$&ﬁ 9&@@w§@§bﬁﬁme@Fﬁmmﬁkﬁ%h%%ﬁQb§”‘”e tetraacetic
acid, ELISA: enzyme [inked i mmundsorbent assay, ESA:

eryt hr opoi esi s- st yeuethengpegyerrthodEaepravided fos inkibione mawre hencidie, FBS: f et al

15bovi ne ser; e 1@‘[@%&3‘[1&?51{6' (ﬁgl‘aﬂattlﬁh l)pifIfN lag(ﬁﬁlﬁfsﬁg chikddiin &alrﬁ)lfﬁlceﬁ‘l'ac e units,
G-P: green fluorescent protein, V.: intravenous, |PTG |sopropyl

. V.:
3- D- 1- t hidogan aHecdiys mBeHs bl lcayt pacMab. wralieei-biading/Beament Barcaf fisdlpsey
Chr omat ogr appin. Mab: nonocl onal anti body, Mabs: nonocl onal anti bodies, OPD:

o- phenyl enedi am ne di hydrochl ori de, PBS: phosphate-buffered saline, PBST:
phosphat e- buf f er Adfogrvided Ispipahndzg deagpgng %@mmg@@@é@@dwaghwalﬁew TBS:

Tris-buf f er eflnaabPRCconiiis chdidchih &ﬂi@%&ﬂ?ﬁﬂYBQdﬁﬂ%@&ﬂ%kﬁ@ﬁﬁof%ﬁ&&@” X
4-(1,1,3,3-tetraneth Ibuty?%phen - pol Iene chol

t oct yl phenoxXppdiaherniioxsnsiesn é@n$ %P@ d@ﬂ@% hergipr ¢ - oct yl phenyl et her,
Tween- 20;y pol ysonRate,vidd lszhﬁetﬂ}(ﬁ%de&éasﬁg%ue%empIopﬁmgprt){eﬁg MRS thereof,
of the present invention bind an 25epitope conprising or consisting
essenti al | y igprmplized bng radkaxpigssgte ERAL pR9t¢i6S, SQMRISHYE 2N Tag farshumsgal i zed to
ani no aci ds Q31 thaked SE B Netivd Zoho @k oiteﬁ'%aﬁ%ﬁ@@ftﬁ?ﬁ%s@ﬁldﬂ?%ﬁ?eﬂe havi ng
the ami no acid sequence as shown in SEQ I . In preferred enbodi nents,
these anti bddidng, ragmenntirgeh disslongll Ageifr agnent s thereof, inhibit the mature

human hepci di n i pdyeadichith 85aldgatvaqblsPREHIL co@ﬁn%lﬁg%glﬁéﬁtsq;ftﬂ%unﬁn FPNL,
t her eby |ncrea3|ng transport 300f iron_out of s invitro and in vivo

and el eviat i AfMYBRSGAFICH dheInespisagtifF RN PV&’Oleﬁ)%ndédeﬁ%‘IltéOf Reptigsrastipidyed

enbodi ment s, pifdie eﬂ-ﬁ@rin%g'u@lﬁg ok pthiRePbas@Rthd HHEHH Irani-SPNMab gaRS. | Y 9
decrease mature hepci di n-i nduced accunul ation of ferritin within Caco-2

cell's, a hurNcdRteyegtddsdenqte 3Rk erRRA IR A GE o YDP 48R BdSis@sPideNL, i n
vitro (see, HsXpswb& 799z, 0708L4cﬂanml7d)gL49n%1bh ANt dnb@h¥e BSmhbdn SXhShga natural |y
is an i nmunogl obulin nol ecul e coq8r|5|ng 2 heavy chains and 2 |ight chains
i nt er connect’8#°BY GRIBIIAUSHIIRRNOOThe Samino terminal portion of each

chain ingl udes ariafei2alihws @6 h@ihoatid aéngﬁcesl&%ﬂymmgﬁ hgmrcﬁal@mlﬂgmgl ds
primarily responsible for antigen recognition via the CDRs contained

t herei n. Thé) wihigleiaPerasd i iy fqurérﬁm%woré%wnéﬁaﬂweleféﬁﬁ gl & feaifst ant

regi on pr|nngQYDmggp@ns5ngmﬁqv1@i$@g@pj function. The term"CDR' as used
herein is intended to nean the non-contiguous antigen 10conbining sites

found within t heFigaici2Bhevs g geid WWCF.@%%hW e Hhaig famgwor
pol ypept i desyHiTheseh Radpbiced @DRY G 0hS ARVEoR e e ab-RedRPY-4K8bat , et

al J. Biol. Chem 252, 6609-6616 (1977), Kabat, et al., Sequences of
protelrl%ﬁ [HﬁﬂﬁbV%éiéﬁyeqﬁﬁé%est (1991), and by Chothia, et al., J. Ml.
Bi ol . 196: 901- 91Fig(1:3Bhorle @Mlﬂ%@i@@éqh&i&s &ttheduman JightMdin frﬁh@vllork
262: 732- 745(&}996 where the definitions include 15overla£E|ng or subsets
of amino aciY el igGERTHHEN ReohsdPwdragarTisteiencs Ietdfgas FRLL 23788 CDRs are
i nt er sper sed WHQID ®QGE: 2575t BB tindT 72 rddiRcBv O NRE4HHRE diffeRh1MRSEN D 2¥RNMEY K T egi ons
("FR"). Each Ilg t chain variable region (LCVR) and heavy chain vari abl e
regi on (HCVRJ® ¥ oldgpdudedingt t hree CDRs and four FRs, arranged from

am no-t e3om nus tplgﬁ@rzB%&wsttﬁé BhAbY Scill BeguéiRe bohé ﬁ)&%e{ﬁglew'ydﬁém filRdworDRL, FR2,
CDR2 FR3, 20 CDR3, FR4. The three CDRs of the |ight chain are referred to

as "LCDR1, WW&W@E@@@ CRRY %éowrﬁr@@éwml%ﬁ aefbekd ¥ chdin are
referred to as "HCDR1, HCDR2, and HCDR3." The CDRs contain nost of the
resi dues which formspecific interactions with



t he antigen. The nunbering and positioning of CDR am no acid residues
within the LCVR and HCVR regions is in accordance with wel | -known
convent i oN® 20®/05496Kabat , 25(1991) and/ or Chot hi a (1987PLT/US2009/0661RE phrase
"Kabat nunbering"” as used herein is recognized in the art and refers to a
system of nunbering am no acid residues which are nore variable (i.e.,
hypervari abl e) than other am no acid residues in the heavy and |ight chain
regions of an antibody (Kabat, et al., Ann NY Acad. Sci., 190: 382-93
(1971); Kabat, et al., Sequences of Proteins of 30 Imunol ogical Interest,
Fifth Edition, U S. Departnment of Health and Human Services, N H
Publrcatron No. 91-3242 (1991)). 10 ~-7- As used herein, the term

"monocl onal aanhé (HEAIP NOMEB) 7% 84.6nd 8 1. aosasrtisgly) Heeigucs Hiferansrere Mie® fr om a
single COpyIgﬁmﬁéﬁggﬂbﬂthQh&gﬂwﬁor exanpl e, any eukaryotic, prokaryotic,
or phage clone, and not the nmethod by which it is produced. Mabs of the
present inventi oRigpicdPeshatyt fic aringpcif geggensenefdleartamas light cByp §emenwar) | y

homogeneous 13,RGRYhELIRRA c@k@phetfeur"f@%wemtg%ﬂa are INRRYYs PRI DS3 aRdl 2 |1 ght
chai ns. Monocl onal antibodies, or antigen-binding fragments thereof, of the

present ionvenfSECHIDLNAS: 88 1 daekd rersnﬁcn\eeban%qs@uewffrreeérﬁm (ratgpidues

t echnol ogi esy. RgAendisiRhAYd t echnol ogi es, synthetic technol ogies, e.g.
CDR-grafting, or combinations of such technol ogies, or other technologres
known in the art FizugAB siewdhnapisp acid segeensh phise Nemmthegerthiip Agaworkr agment s

of Mabs i nclyugess §oK 1n?e¥@@ﬂ§é@CDlE@bIhferf@tﬂrﬁ%ﬁtﬂ:\%@rk'%@ﬂ)nsfalreq'c%@ﬁﬂﬁ:ﬁHlFZ(,@b )2
fragnments, and su%gle chain Fv fragnents he term "anti body

granmat i cal e STEAD NRerBold 8Tang br%ﬂ%ﬁﬁ%!ké“ﬁﬂ%@ﬁﬁﬁ§@tﬁ@éﬁ%ﬂ§9to Mabs,
anti gen-f ndigd Lo sdthergrll, as well as conbi nations thereof,

15i ncl udi ng, for exanple, conbinations of Fabs, and conbi nations of Mabs
and Fabs. Additi BiaIC SEHOVHBeIRBIEO asitpashercay! dheruman lighisban GBSk bperti es as

the anti bodigg mﬁperrstldrt@)rtsomelteurnra%aetk rtgwrertte L0 rRer genenaled by
conventional nethods. For exang m ce can be imunized Wi th, for exanple,
f

FPN1 expres$PRg 118&1%74 EPNT0.9pd { ¢ messtieelh Beudies diffvent laguPE rdsifuent i bodi es

can be reCOVﬁHﬁ@oﬁﬁﬁdQMkﬂﬁk@de%&%ﬂQEE BB & iFRN rQfion¥r L& lidnh@in2Opossess
bi ndi ng, pharmacoki netic, and functional properties simlar to or the sane

as the anti dB@ewarkdildd %Ssswwerséprwé‘é(ﬁ She vadatiog sdgrelyihe HBinpratifiods di scl osed
in Exanpl es sé"qu%ﬂcefbﬂtﬁ'ml@@él&wf&ﬁﬂhhﬁﬁﬁ% Rgh BEmdWABIERLS sifAn iRkBQ be
prepared by conventional nethods well-known in the art. Methods for

produci ng aﬂBTﬁ%?fFf@ﬁ@m@ﬂFﬁEbﬁﬂege%HﬁmaﬁtﬁﬁéﬁﬂﬁﬁﬁﬁWHﬁmﬁmagnents are al so
wel | known in thejsafts shendiSgiisest Sé]‘@ﬁl@l'@]?bldlltl RecIPhrAsecymrRMS heatdyy bi nds”
refers to the ability of an antibod t he present |nvent|on to bind to a
speci fi ed pdfigFepiigtion ofsaptql H@rmﬁé&l SF BB Mhltr HahasraesinedploY tdess of

consi sting o0 nidng. AR B hapsAEREGaghown in SEQ ID NGO 1, or a specified
pepti de fragment thereof, with a KD | ess than about 1000 n Iess t han
about 100 nM | eElguicHaROwbEePha stvp ioa devels fmala bammoledimeorkes afiThan about

100 pM or l.g&mist@tidd@ERoRRP HuriddigBMor aﬁmctetqar 1G9 REhiRMedd hd idgre Bl SA or SPR
assays as described herein, for exagglplj1 or simlar assays known in the
n1

art. 11 Addiots BRAmeke Satagre Emadiv ifgle phrase "specifically binds" in

reference to an e@htem@law@the bR REi@ SRDEnckI M8 REAsMRud 36ih6 Ali®Seqhidhad ot he
ability of the antibod bi nd to aor detect hunan ferroportin 1 consisting

of the &M ndduiy hsdy ﬂ&éarehts\rrfsqu% fagptes qnspogess. apd aghigen bpdpeifgamenisgnent

thereof, is t@dredr@Aste padeH invention MR $ertdqd tiRicate@the ln@@tacAO bt peRitibh FES
greater, b5at | east about 20 tines greater at | east about 50 tines greater

at | east abdffnligahe the cREsRgPdiag apino a¢id plsegyengyyiben b PR e vfledinpd |

| east abOUtgﬁ@ﬁﬂkhﬂ@ﬁﬁﬁﬁﬁﬁﬁﬁmmwp[ at | east about 1000 tinmes greater than
its ability to bind to or detect another polypeptide (e.g., heparin) or,
optional Iy, anot FFeSsReYT Pedmine At sReuFICayfe KeNSEsUHAINAR A FEIAREET ¢ n 1. The

present Jonvemndfeei 1dhSDaiRvVAbHASiGR Hisé @HesHiROAMNUGI ViR meRpkt Sing a 10
nucl eoti de sequence t hat encodes a Mab, or antigen-binding fragnent

thereof. In ‘b%r%:.%meareseﬁwartwenespm%@ ipdigadesibe anpriq raﬁhaépgsaloart)v. des an
i sol ated pol ynucl eoti de conprising a nucl eoti de sequence that encodes i) a
heavy chai n pol ypepti de having the am no acid sequence as shown in SEQ ID
NGs: 50, 51, 52, 150, 152, 156, 160, and 164, and/or ii) a light chain

pol ypepti de having the am no acid sequence as shown in SEQ I D 15NGs: 53,
54, 55, 151, 154, 158, 162, and 166.



I n anot her enbodi nent, the present invention provides a reconbi nant
expressi on vector conprising a polynucl eotide that encodes a Mab, or

ant i gen- bwodbrges49agnent t hereof I n particul ar enbodi nemrCs/USRIve/OpF18Tent
invention al so provides a reconbi nant expression vector conprising a

pol ynucl eoti de that encodes (i) a heavy chain pol ypeptide 20 having the
am no acid sequence as shown in SEQ ID NGs: 50, 51, 52, 150, 152, 156, 160,
and 164, and/or ii) a light chain pol ypeptide having the am no acid
sequence as shown in SEQ ID NGs: 53, 54, 55, 151, 154, 158, 162, and 166.
When used herein, the term "hepcidin” refers to any formof the hepC|d|n
protein knomn to be present in manmal s.84When used herein, the term"nmature
hepci di n" r éfeafienl pgthe eprigppnéing ppwo agiil ebssejopee Fugtbgs beIPIFa%arhé%ﬂ@P% protein
expressed i N, RO Br sl M3@d herein, the phrase "human hepcidin® refers
to any forn1of the hepcidin protein present in humans. Wen used herein,
the phrase "mat uF@uisuRdepipiepseiarencenisionel ieb tABY-6ard Mol Combitd 8F t he

hepci di n pr qtgbRol ?E&%‘&k&% f’Qﬂ‘ovﬂﬁg?§§iﬁ§1e 1. bBHETBRS of 65 qf(ﬁfnaﬁd) /kgMBLme human
hepci di n" refers human hepci di n- 25", a mature form of ﬁunan hepci din

havi ng t Re %n@ﬁﬁr%@nmful\éabs%@éﬂcaéﬂﬁ@ SR desh weEdelop deertialimitigféhe er m

" bi oact i Vi t Ygeal 08BN SRR tHBhEe: iI§PCi di n pol ypeptides such as
hepci di n-25 includes, but is not limted to, specific blndln? of mature
hepcidin to its FiEprerlédepistppermpracenibonsiol Msb dAEBR20GAEP Go@biTE iinct i ons of
mat ure hepcigliddue 9%1@@% faﬂomg Mﬁgwﬁ@%ﬂ& fosk eﬂy@ﬁg kgnb@{aa@éth@ﬁgan@w and/ or
degradati on of FPN1 (see, ci ence, 306: 2090- 2093,
(2004)), b)fﬁhture hepC|d|n regulatlon of FPNl nedlated i) iron efflux,
ii) serumiron | @M@ﬁoﬁ@wmg hBbr&veliofildr OGNl BerERUBE A l!)l&)lclfoﬁiqlcté'cfaog&&el | Scount,
v) henoglobin |evels, vi) hematocrit, vii) expression |evel s of hepci di n
pol ypept i dedovianehrar alppininy CPRs sefepleinataiohisramingregien QTd7 Aithehiyidpt i des.
The phrase ﬁMEﬁ{nDﬁmgécB%‘Ni&ﬂie%fﬁa%QQ%e%ﬁlm DR HultRc L& dhdiphadBhirkadi es
di scl osed herein as well as antibodies that have binding and functional
properties &b Ry alylepdaming ifeicsic wihEHBA: peryrREnkmBYareDRi scl osed
herein, and aEJ&?tEﬁ)@&%/tﬁr&&'f@%Mﬁllﬁul%@@ Q0% EAB erdi0 affnSnisMRitANFBS b1 human or
fully hunman surroundln&{ derived from a non- human anti body, or
anti gen- i ndiorige ssaghsit T4 HeresitrilogretioSb: hurersnce s 38R r egi on” or

“framewor k SREMERGE otk V. smﬁslveﬁmé 1€ RbprbpAFEeLikKoda@Biopanchidt0 4. Human
engi neered anti bodi es and anti gen- bi ndi ng fragnments thereof enconpassed by

the present MiVfe ﬁ@m@ﬁllﬁ‘ﬁ‘é\l{?}ﬁé"%fﬁé‘% Fé@%@%h}h Mahymesinslogg! aﬁtéhoéyaof

f ramewor k r%t@ﬂﬁ@%@m%ﬁ&aﬁél@@@@ Ileyledléﬁme bl drychivsagpBst - €., wherein
any of the possible conbinations of gIVI dual su stantlally or fully human

framewor k r é§PBRYC- }EUftﬂ’éed@ahlilesP%$“é§éﬁ%PhatFBFffeé%bﬁ%bllleeTW@£eﬁ1 8 e pyies ol ecul es

in whi chyof raia&wrémfat@glm icrlsameeieﬁ@%wrhg frﬁ@@&@xﬁnetﬁyﬂﬁdﬁﬁﬂ&ﬁdﬁlaﬁ@m on 1 and
framewor k region wor k regi on 3, etc are substantially

or fully hu F@1§M%@t%%%“&Pm?hHBWﬁWﬂF?%ﬁﬁ@B&%@n%ﬁﬁm{hose that have at | east
about 80% SQﬁ?%@&x&ﬂﬂ&ﬁo&%ﬂ%@oltﬁély@thFlaﬁ)eV\%yd?W%fbc@ﬂiheﬁ}ll Bied TRERVWOF K
sequence. Pre erablg the substantially human frameworks have at | east
about 85% BBHY @@z@ or about 95% sequence identity to a known hunan

gernline franeworrke SiesleNE8genftlihding fHsiRAs tHeROEWOIhK pre@nBint RiSEbhAAE are
identical to a known human gernmine franmework sequence. Human framework

ger ml i ne?ds e fABIRESQMBIANg RS cefﬁtsavgﬁé?nfl?lmﬁffswﬁ}ﬁfﬁ%éﬁ%ﬁmneg aqi RSN a their

website htt pefdb ictBize€ionSnd dcids 03-522q8EQNS NoMUN&ghahislah mPﬁ@ﬁIﬂ?p%{i&k by
Mari e- Paul e Lefranc and Gerard Lefranc, Academ c Press, 2001

012441351, P8rngdhaaApie acidsrqriaqas sioghen SRRl NG dnispiksedempogisncaisi ect ed
fromthe granRe $0B6HiSS binghti®dn-bifihg frafddnénts Abof, 'ﬁf;hgalt tﬂ@ﬁatuﬁ%ﬁmaﬁ%adh‘l L11,
L12, L2, L5, L1i5, L6, L8, 012, 02, and 08, a erm i ne heavy chain
framewor k 30°qusgst-igisEnatizyion anddes degradagion ?fW%EP%?&Fﬁebwwsﬁa@% Yt VH2- 5,
VH2- 26, 3H2-of Gon M3 e?e(i)ls inMii3o 4l in Wlhrﬁ@lev‘a&hﬂ%s@num\lk& 16R1s iVt30. fdor VHA- 31,

VH1- 18, VH1-69, VI-13- VH3- 11, VH3-15, VH3-21, VH3-23, VH3-30, VH3-48,
VH4- 39, VH4-SEYID aﬁlaprviqse%ambodwnrﬁr Té"F atibpliss of Jba BEPeRdN YRR SIEHIAM Y r amewor ks
are selected fromthe group consisting of 02, 018, and L12, Li and germine
heavy chain franmework regions are sel ected fronlthe group consisting of
VH1- 69, VHL1-18, or VHl-46. More preferably, germine light chain franmeworks
are selected fromthe group consisting of 02 and Li, and gernline heavy
5chain frameworks are selected fromthe group consisting of VHL-69 and

VH1- 18. Most



preferably, the germine light chain franmework is 02 and the germ i ne heavy
chain framework region is VHL-69. In addition to the human engi neered
ant i bodi esodnralesed herei n, human engi neered anti bodi eeCEAIS2WMONG6187 Si mi | ar
functional properties as the antibodi es according 10to the present

i nvention can be generated using several different nethods. The anti bodies
specifically disclosed herein can be used as tenplates or parent antibodies
to prepare additional antibodies. In one approach, the CDRs of a parent

anti body are grafted into a human framework that has a hi gh sequence
identity with the parent antibody framework. The sequence identity of the
new framework will generally be at |east- about 80% at |east 15about 85%
at | east abcoW¥ereBoRAluE hepediatindugesiaccgmdgtiopofl Eeritingddin GiseviceBo9diment i cal to
the sequeHC%nfelfocm%em{en@d%eﬁuagéaagsl; sﬁ%wwm e z% (ReNsAhpRRYI body. This
grafting may result in a reduction in binding affinit conpared to that of
the parent anti bddy!l-longthtapiibody gs it prdsicrpduallvtinen mmameglebwineegiechle back- nut at ed
to the pare gl riteria

i scl osed by RAaE gty ki B Zhlh DAL 0TRISEN GEReELL ThS p0( 1001).
Addi ti onal raefeey et PerEgr of sF g airardhslesa vasieblaregian dhabashi Pr HY orBuse

anti bodi es i nfl iRl 11§ar11§)§5sﬁ(mslbm%' anfh ]1@00%%?101’1 51& %%%Iﬁ%%onﬁﬁgd tﬁm@ﬁ:g 761;
conput er progranms ABMOD %escrl bed in Levitt, J., M. Bio

168: 595- 620 1%&9@‘39xy tarﬁanatl a@rtl%@fwé%h @ﬁm\#meéﬁ COENLEIAPKBIYY ( Jones, et al .,
Nat ure 321: 3220Rde ol BRr nlfc@mhmann, et al ., Nature, 332:323-327 (1988);
and Ver hoeyen, et al., Science, 239:1534-1536 25(1988). The

i dentification ofh¢iean feRRR” ssaiseddisetiniie intended t9Aeqen fsman-Femicaens abgear ri ed out
as foll oMs: combinintRER fmdwhmh@%rgblé aégho% JBeiehedvand Rtk Oy category, the
franemork am no aci d of human germ| i ne sequence that is belng used

(t he "acceptPsbrentideewdese pyﬂicglageglﬁ@&aaf‘c@ﬂn pgperabef by kpbibrak 2lardi B8l aci d from a

framewor k ofChfe{@leza@aS@@t%@@@mmdMat{a% Qteal @l&lna{cesf Jf@%é@@mnﬁnunoﬂ)gml (a)
the amno acid in the human franmework BIOH of the acceptor framework is

unusual for1W@ﬁﬁd¢@ﬁéﬁ@ﬁb¥?§m%@‘%hbﬂ]ﬁﬁb Fﬂdﬁ69%h%ﬁkﬁﬁ¥7ﬂﬁﬂf§orrespondlng

am no aci d iNadBfuE QDAL 7INILBRY! BBYE1-A45 §odey RiheRlihed RfinibER Ifdeamewor ks at
t hat p03|t|on 5(b) the position of the amno acid is |nned|ately adj acent

to one of t HCTEaPRISE opyjubscts of amino acid gysidypywhgn gempaied dpamsSAS ORI f r amewor k

am no acid i s W trhi ODROAY ini&@srsBd @ik FQ1¥Bs he@Rd Bbre OnsEOBY, &he®f any atom of
a CDR amino acid in a three di mensional imunoglobulin nodel. 10When each
of the am ndrameras rpgionskd Rhlnkash figkichiinraioblsaren G VRhandheawphai f r amewor k

and a correspRl @%o@m@@m@b&nﬂo@edd}%@@@@k Jrfd%mme karﬂalsgeg%ﬁqraahw unusual
for human franmewor at that position, such amn cid can be replaced by

an ani no aci'&MiiCEboREIeRHRER The iQhestine R@eratFRtlh%]PRb(%Vt £BRZ FRAi s

back- nutgt i @prey, FR@rmnhl%@@blR@%fsa@ﬁgﬁtehaﬁ@&@v&&rrem@aﬁmnmt ycokothe parent
anti body. 15Anot her approach to genérating hunman englneered ant i bodi es

exhi bi ting JiGHY3arnd thsdvsedndRs ¢frtlsdsny ‘%‘émtali? relfqecdinef HoePRE i34 aakd herein

i nvol ves ranggniky” Mt DR GorfdTh RBstAE thd SesiubhiMcl BEn Gieaiit aderidabss witt hout
changi ng the franmework, and screening the resultant nol ecul es for binding

affinity anddSGHes- flamawmhaniag ankrosiippeel Gk pminp acid sesidyesdviddn B bet t er t han

those of thamal siatr@nk kdaflk RSn aceblaghce witd tatlikafen EdRerbsNcBE Kiabd ! oduced at
20each amno acid position within each CDR, followed by assessing the

effects of SUBW #hftunehie (5¥7Bi nding affinity and other functional

properties. Slngﬁ&nﬂy&@tKQﬁﬁmﬂﬂﬁHﬂ@h@gxﬂW@&QM@QcQ&Q@@ﬁﬁh@ﬁtﬁﬁ@m@@t&onblHEd
to assess their effects in conbination with one another. Further,

conbi nat i on A¥SUHB LG CHREARIE? atibichgucs G aERYe vaTallsdEs &yeemmﬂ@} 25CDR

grafting, onganGaf: aﬁﬁkamte@fd@esa@%médvg ahd ﬁg@mﬁrkreglﬁﬂﬂ dTRS ahtbodd@abiton to
i ntroduci ng anlno aci d changes met hodol ogy .i s descri bed

in Wi, et alstal AnjgyY AgjdyScis 2%3%%@%72) (Ii@ggﬁtalfﬁea?eélﬁ%mfyrot%}?ﬁ% aci d

substi t ufol ONmMubHlbgicdl merfasrt &:mv\@alk@n USS. DRBdrincat &tHchBh Ma8TuntadServidks,t hr ee
positions wi.thin an nore of the i ght chain and/ or heavy "chain

framewor k r &gfidnsl lg%N%éﬁdnﬁ%Qg?H)(l. e., framework regions shown in




30Figures 2-5). Preferably, amno acid substitution within the CDRs is
restricted to one, two, or three positions within any one or nore of the

t hree | i gD 20tei6p9and/ or heavy chai n CDRs. Conbi nat i ons Pofi/ush@9wes18DuUS
changes described within the framework regions and 15 the CDRs are al so
contenpl ated herein. In particular enbodi nents of this aspect of the

i nvention, all |ight and heavy chain variable region framework regi ons of
such human engi neered Mabs, or antigen-binding fragnents thereof, are fully
human. Tabl es 1A and 1B bel ow depict the CDR ami no acid sequences and
consensus 5 am no acid sequences of preferred anti bodi es, or

ant i gen- bi ndi ng fragments thereof, of -tlhe present invention. Tables 2A and

2B bel ow depi ct thascdbReiapihngracmanaskgalenthosy a0date sigreivsagnihedn dagci d

sequences of; PEET ehb l.R3adi Mo @dthihQIEN; g, fragment s
t her eof ofliag&%reienslgﬁggﬁ?%gﬁ gfgﬁgn? m%ﬂ g ﬁgB%%SQdBR2 HCDR3 34A9

GYAFTNFLI E (PSE@Ypliy, RCphaggylong, WEIP%WWNERFR@(CSE@ mrpyiueed. M@y ofthEDY (SEQ | D

NO  19) 1B1 [(XAFTEhdE pleRERI Buh@ ﬁ&ﬁog&%%% érQuﬂ)\éleér@)hoﬁq%EéQe&Q NO. 19) 1D2
(SEQ ID No BT NPRTESTRYR gSEQ I'D

population. Complete Mabs contam heavy chams and 2 hght chains. Monoclonal
antibodies, or antigen-binding fragments thereof, of the present invention can be
produced, for example, by recombinant technologies, phage display technologies,
synthetic technologies, e.g., CDR-grafting, or combinations of such technologies, or other
technologies known in the art.

10 As used herein, the phrase “antigen-binding fragments” of Mabs include, for
example, Fab fragments, Fab’ fragments, F(ab’), fragments, and single chain Fv
fragments.

The term “antibody”, or grammatical versions thereof, unless indicated otherwise,
refers to Mabs, antigen-binding fragments thereof, as well as combinations thereof,

15  including, for example, combinations of Fabs, and combinations of Mabs and Fabs.
Additional antibodies exhibiting similar functional properties as the antibodies according
to the present invention can be generated by conventional methods. For example, mice
can be immunized with, for example, FPN1 expressing cells, FPN1 or fragments thereof,
the resulting antibodies can be recovered and purified, and determination of whether they

20 possess binding, pharmacokinetic, and functional properties similar to or the same as the
antibodies disclosed herein can be assessed by the methods disclosed in Examples 3-14
herein below. Antigen-binding fragments can also be prepared by conventional methods
well-known in the art. Methods for producing and purifying antibodies and antigen-
binding fragments are also well known in the art.

25 As used herein, the phrase "specifically binds" refers to the ability of an antibody
of the present invention to bind to a specified polypeptide or peptide, preferably, human
ferroportin 1 consisting of the amino acid sequence shown in SEQ ID NO: 1, ora
specified peptide fragment thereof, with a Kp less than about 1000 nM, less than about
100 nM, less than about 10 nM, less than about 1 nM, less than about 100 pM, or less

30  than about 10 pM, as determined by affinity ELISA or SPR assays as described herein,

for example, or similar assays known in the art.



(SEQ ID NO 19) 1E3 (SEQ ID NO 17) TI NPKTGGTKYNEKFRG (SEQ I D NO 25) (SEQ
ID NO 19) 2A6 (SEQ ID NO 17) TI NPETGGTKYNAKFRG (SEQ I D NO 26) (SEQ ID

NO 19) 2MOQo(6BEQIED NO 17) (SEQ ID NO 18) (SEQ | D NOPCTIQ)S28WB6(1ISEQ | D
NO 17) (SEQID NO 18) (SEQID NO 19) 2@ (SEQ ID NO 17) (SEQ ID NO 18)
(SEQ ID NO 19) 1A3 (SEQ ID NO 23) (SEQ ID NO 25) (SEQ ID NO 19) 2E2
(SEQ ID NO 23)
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Additionally, or alternatively, the phrase “specifically binds” in reference to an antibody

of the present invention indicates that the ability of the antibody to bind to or detect
human ferroportin 1 consisting of the amino acid sequence shown in SEQ ID NO: 1, or a
peptide fragment thereof, is at least about 5 times greater, at least about 10 times greater,
5  atleast about 20 times greater, at least about 50 times greater, at least about 100 times
greater, at least about 200 times greater, at least about 500 times greater, or at least about
1000 times greater than its ability to bind to or detect another polypeptide (e.g., heparin)
or, optionally, another specified peptide fragment of human ferroportin 1.
The present invention also provides an isolated polynucleotide comprising a
10 nucleotide sequence that encodes a Mab, or antigen-binding fragment thereof. In
particular embodiments, the present invention also provides an isolated polynucleotide
comprising a nucleotide sequence that encodes 1) a heavy chain polypeptide having the
amino acid sequence as shown in SEQ ID NOs: 50, 51, 52, 150, 152, 156, 160, and 164,
and/or ii) a light chain polypeptide having the amino acid sequence as shown in SEQ ID
15 NOs: 53, 54, 55,151, 154, 158, 162, and 166.

In another embodiment, the present invention provides a recombinant expression
vector comprising a polynucleotide that encodes a Mab, or antigen-binding fragment
thereof. In particular embodiments, the present invention also provides a recombinant
expression vector comprising a polynucleotide that encodes (i) a heavy chain polypeptide

20 having the amino acid sequence as shown in SEQ ID NOs: 50, 51, 52, 150, 152, 156, 160,
and 164, and/or ii) a light chain polypeptide having the amino acid sequence as shown in
SEQ ID NOs: 53, 54, 55, 151, 154, 158, 162, and 166.
When used herein, the term “hepcidin” refers to any form of the hepcidin protein
known to be present in mammals. When used herein, the term “mature hepcidin” refers
25  to any mature, bioactive form of the hepcidin protein expressed in mammals. When used
herein, the phrase “human hepcidin” refers to any form of the hepcidin protein present in
humans. When used herein, the phrase “mature human hepcidin” any mature, bioactive
form of the hepcidin protein known to be present in humans. Preferably, “mature human
hepcidin” refers to “human hepcidin-25”, a mature form of human hepcidin having the
30 amino acid sequence as shown in SEQ ID NO: 91.
The term “bioactivity” in reference to mature hepcidin polypeptides such as

hepcidin-25 includes, but is not limited to, specific binding of mature hepcidin to its



(SEQ ID NO 24) (SEQ ID NO 19) 2A5 (SEQ ID NO 23) (SEQ ID NO 25) (SEQ ID
NO 19) 2B2 (SEQ ID NO 23) (SEQ ID NO 25) (SEQ ID NO 19) 1D1 (SEQ ID NO
23) TI NPKVOGTIOMAKERG (SEQ | D NO 34) (SEQ ID NO 19) 1ERT(ISE@0GH MO 23)
(SEQ ID NO 24) (SEQID NO 19) hu-1 (SEQ ID NO 23) (SEQ ID NO 24) (SEQ
IDNO 19) 1G9 (SEQ ID NO 23) (SEQ ID NO 24) (SEQ ID NO 19) huGl (SEQ I D

NO 23)
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receptor FPN1, one or more FPN1-mediated functions of mature hepcidin, such as a)

mature hepcidin-induced internalization and/or degradation of FPN1 (see, e.g., Nemeth,
E., etal., Science, 306:2090-2093, (2004)), b) mature hepcidin regulation of FPN1-
mediated 1) iron efflux, ii) serum iron levels, iii) reticulocyte count, iv) red blood cell
count, v) hemoglobin levels, vi) hematocrit, vii) expression levels of hepcidin
polypeptides, and/or viii) tissue distribution of hepcidin polypeptides.

The phrase “human engineered antibodies” refers to certain antibodies disclosed
herein as well as antibodies that have binding and functional properties according to the
invention similar to the antibodies disclosed herein, and that have framework regions that
are substantially human or fully human surrounding CDRs derived from a non-human
antibody, or antigen-binding fragment thereof, disclosed herein. “Framework region” or
“framework sequence” refers to any one of framework regions 1 to 4. Human engineered
antibodies and antigen-binding fragments thereof encompassed by the present invention
include molecules wherein any one or more of framework regions 1 to 4 is substantially
or fully human, i.e., wherein any of the possible combinations of individual substantially
or fully human framework regions 1 to 4, is present. For example, this includes
molecules in which framework region 1 and framework region 2, framework region 1 and
framework region 3, framework region 1, 2, and 3, etc., are substantially or fully human.
Substantially human frameworks are those that have at least about 80% sequence identity
to a known human germline framework sequence. Preferably, the substantially human
frameworks have at least about 85%, about 90%, or about 95% sequence identity to a
known human germline framework sequence.

Fully human frameworks are those that are identical to a known human germline
framework sequence. Human framework germline sequences can be obtained from
ImMunoGeneTics (IMGT) via their website http://imgt.cines.fr, or from The
Immunoglobulin Facts Book by Marie-Paule Lefranc and Gerard Lefranc, Academic
Press, 2001, ISBN 012441351. For example, germline light chain frameworks can be
selected from the group consisting of: All, A17, A18, A19, A20, A27, A30, L1, L11,
L12,L2,L5,L15, L6, L8, 012, 02, and O8, and germline heavy chain framework
regions can be selected from the group consisting of: VH2-5, VH2-26, VH2-70, VH3-20,
VH3-72, VH1-46, VH3-9, VH3-66, VH3-74, VH4-31, VH1-18, VH1-69, VI-13-7, VH3-
11, VH3-15, VH3-21, VH3-23, VH3-30, VH3-48, VH4-39, VH4-59, and VH5-51.



TSNPRTGGTKYNEKFRG (SEQ | D NO. 35) (SEQ ID NO. 19) huA2 (SEQ I D NO. 23)

TI NPRTGGTKYKEKFRG (SEQ I D NO. 36) (SEQ ID NO 19) huA3 (SEQ ID NO 23) (SEQ
ID NO 24y0@8E@6s06NO. 19) huB3 (SEQ I D NO 23) (SEQ | DPRDUS26bp/06EEQ | D NO
19) huD3 (SEQ ID NO 23) (SEQ ID NO 24) (SEQ D NO 19) huH5 (SEQ ID NO
23) (SEQ ID NO 24) (SEQID NO 19) - 16 - huH6 (SEQ ID NO 23) (SEQ ID
NO  24)
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Preferably, germline light chain frameworks are selected from the group consisting of 02,

018, and L12, L1 and germline heavy chain framework regions are selected from the
group consisting of VH1-69, VH1-18, or VH1-46. More preferably, germline light chain
frameworks are selected from the group consisting of O2 and L1, and germline heavy
5 chain frameworks are selected from the group consisting of VH1-69 and VH1-18. Most
preferably, the germline light chain framework is O2 and the germline heavy chain
framework region is VH1-69.
In addition to the human engineered antibodies disclosed herein, human
engineered antibodies exhibiting similar functional properties as the antibodies according
10 to the present invention can be generated using several different methods. The antibodies
specifically disclosed herein can be used as templates or parent antibodies to prepare
additional antibodies. In one approach, the CDRs of a parent antibody are grafted into a
human framework that has a high sequence identity with the parent antibody framework.
The sequence identity of the new framework will generally be at least about 80%, at least
15 about 85%, at least about 90%, at least about 95%, or at least about 99% identical to the
sequence of the corresponding framework in the parent antibody. This grafting may
result in a reduction in binding affinity compared to that of the parent antibody. If this is
the case, the framework can be back-mutated to the parent framework at certain positions
based on specific criteria disclosed by Queen, et al., Proc. Natl. Acad. Sci. USA., 88:2869
20 (1991). Additional references describing methods useful in humanizing mouse antibodies
include U.S. Patent Nos. 4,816,397 5,225,539, and 5,693,761; computer programs
ABMOD and ENCAD as described in Levitt, J., Mol. Biol. 168:595-620 (1983); and the
method of Winter and co-workers (Jones, et al., Nature 321:522-525 (1986); Riechmann,
et al., Nature, 332:323-327 (1988); and Verhoeyen, et al., Science, 239:1534-1536
25 (1988).
The identification of residues to consider for back-mutation can be carried out as
follows:
When an amino acid falls under the following category, the framework amino acid
of the human germ-line sequence that is being used (the “acceptor framework™) is
30  replaced by a framework amino acid from a framework of the parent antibody (the “donor

framework™):



(SEQ ID NO 19) 1D5 (SEQ ID NO 23) TSNPRTGGTKYKEKFRG (SEQ I D NO 41) (SEQ
ID NO 19) 2G5 (SEQ ID NO. 23) (SEQ ID NO 41) (SEQ ID NO 19) 3D8 (SEQ ID
NO 23) (\@BQiDedO 41) (SEQ ID NO 19) *Cl GYAFTWLI E ( BEQUSDIOMO5618D)

TI NPX2TGGTKYNX3KFRG (SEQ I D NO. 31) (SEQ ID NO. 19) *C2 (SEQ I D NO. 30)
TX6NPX2TGGTKY X7X3KFRG (SEQ | D NO. 43) (SEQ ID NO. 19) *C3 (SEQ I D NO. 23)
(SEQ ID NO 41) (SEQ ID NO 19)
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(a) the amino acid in the human framework region of the acceptor

framework is unusual for human frameworks at that position, whereas the corresponding
amino acid in the donor immunoglobulin is typical for human frameworks at that
position;

(b) the position of the amino acid is immediately adjacent to one of the
CDRs; or

(c) any side chain atom of a framework amino acid is within about 5-6
angstroms (center-to-center) of any atom of a CDR amino acid in a three dimensional
immunoglobulin model.

When each of the amino acids in the human framework region of the acceptor
framework and a corresponding amino acid in the donor framework is generally unusual
for human frameworks at that position, such amino acid can be replaced by an amino acid
typical for human frameworks at that position. This back-mutation criterion enables one
to recover the activity of the parent antibody.

Another approach to generating human engineered antibodies exhibiting similar
functional properties to the antibodies disclosed herein involves randomly mutating
amino acids within the grafted CDRs without changing the framework, and screening the
resultant molecules for binding affinity and other functional properties that are as good as
or better than those of the parent antibodies. Single mutations can also be introduced at
each amino acid position within each CDR, followed by assessing the effects of such
mutations on binding affinity and other functional properties. Single mutations producing
improved properties can be combined to assess their effects in combination with one
another.

Further, a combination of both of the foregoing approaches is possible. After
CDR grafting, one can back-mutate specific framework regions in addition to introducing
amino acid changes in the CDRs. This methodology is described in Wu, et al., J. Mol.
Biol. 294:151-162 (1999). Preferably, amino acid substitution within the frameworks is
restricted to one, two, or three positions within any one or more of the light chain and/or
heavy chain framework regions disclosed herein (i.e., framework regions shown in
Figures 2-5). Preferably, amino acid substitution within the CDRs is restricted to one,
two, or three positions within any one or more of the three light chain and/or heavy chain

CDRs. Combinations of the various changes described within the framework regions and



*C4 (SEQ ID NO. 23) (SEQ ID NO. 41) (SEQ ID NO. 19) *C5 (SEQ I D NO. 30)
(SEQ ID NO. 43) (SEQ ID NO. 19) Table 1B Fab LCDRL LCDR2 LCDR3 34A9

RASKSI SKY@ 20BEG49D NO. 20) AGSTLHS (SEQ I D NO 21) QQHREYRSI0SEDST D NO
22) 1Bl (SEQ ID NO 20) (SEQ ID NO 21) (SEQ ID NO 22) 1D2 (SEQ ID NO 20)
(SEQ ID NO 21) (SEQ ID NO 22)

-15-

the CDRs are also contemplated herein. In particular embodiments of this aspect of the

invention, all light and heavy chain variable region framework regions of such human

engineered Mabs, or antigen-binding fragments thereof, are fully human.

Tables 1A and 1B below depict the CDR amino acid sequences and consensus

5 amino acid sequences of preferred antibodies, or antigen-binding fragments thereof, of

the present invention. Tables 2A and 2B below depict the CDR amino acid sequences

and consensus amino acid sequences of more preferred antibodies, or antigen-binding

fragments thereof, of the present invention.

10 Table 1A
Fab HCDRI1 HCDR2 HCDR3
34A9 GYAFTNFLIE TINPETGGTKYNEKFRG EFFDY
(SEQIDNO: 17) (SEQ ID NO: 18) (SEQID NO: 19)
1B1 GYAFTSFLIE (SEQ ID NO: 18) (SEQ ID NO: 19)
(SEQ 1D NO: 23)

1D2 (SEQID NO: 17) TINPRTGGTKYNEKFRG (SEQ ID NO: 19)
(SEQ ID NO: 24)

1E3 (SEQID NO: 17) TINPKTGGTKYNEKFRG (SEQ ID NO: 19)
(SEQ ID NO: 25)

2A6 (SEQID NO: 17) TINPETGGTKYNAKFRG (SEQ ID NO: 19)
(SEQ ID NO: 26)

2H10 (SEQIDNO: 17) (SEQ ID NO: 18) (SEQID NO: 19)

3A8 (SEQIDNO: 17) (SEQ ID NO: 18) (SEQID NO: 19)

2G9 (SEQ ID NO: 17) (SEQ ID NO: 18) (SEQ ID NO: 19)

1A3 (SEQ 1D NO: 23) (SEQ ID NO: 25) (SEQID NO: 19)

2E2 (SEQ 1D NO: 23) (SEQ ID NO: 24) (SEQID NO: 19)

2A5 (SEQ 1D NO: 23) (SEQ ID NO: 25) (SEQID NO: 19)

2B2 (SEQ ID NO: 23) (SEQ ID NO: 25) (SEQ ID NO: 19)

1D1 (SEQ ID NO: 23) TINPKTGGTKYNAKFRG (SEQ ID NO: 19)
(SEQ ID NO: 34)

1E2 (SEQ 1D NO: 23) (SEQ ID NO: 24) (SEQIDNO: 19)

hu-1 (SEQ 1D NO: 23) (SEQ ID NO: 24) (SEQID NO: 19)

1G9 (SEQ 1D NO: 23) (SEQ 1D NO: 24) (SEQID NO: 19)

huG1 (SEQ ID NO: 23) TSNPRTGGTKYNEKFRG (SEQ ID NO: 19)
(SEQ ID NO: 35)

huA2 | (SEQID NO: 23) TINPRTGGTKYKEKFRG (SEQ ID NO: 19)
(SEQ ID NO: 36)

huA3 (SEQ 1D NO: 23) (SEQ ID NO: 24) (SEQ ID NO: 19)

huB3 (SEQ ID NO: 23) (SEQ ID NO: 24) (SEQ ID NO: 19)

huD3 (SEQ 1D NO: 23) (SEQ ID NO: 24) (SEQ ID NO: 19)

huHS | (SEQID NO: 23) (SEQ ID NO: 24) (SEQ ID NO: 19)




1E3 (SEQ ID NO 20) (SEQ ID NO 21) (SEQ ID NO 22) 2A6 (SEQ ID NO 20)
(SEQ ID NO 21) (SEQ ID NO 22) 2H10 (SEQ ID NO 20) AGSKLHS (SEQ I D NO
27) (SEQWOD2M®0622F 3A8 (SEQ I D NO 20) AGSRLHS ( SEQ | DPROUS28)p/06GEQ | D NO
22) 2@ (SEQ ID NO 20) AGSTLHS (SEQ ID NO 21) FQHNEYPYT (SEQ ID NO 29)

1A3 (SEQ ID NO 20) (SEQID NO 21) (SEQ ID NO 22) 2E2
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huH6 | (SEQID NO: 23) (SEQ ID NO: 24) (SEQ ID NO: 19)
1D5 (SEQ ID NO: 23) TSNPRTGGTKYKEKFRG (SEQ ID NO: 19)
(SEQ ID NO: 41)
2GS (SEQ ID NO: 23) (SEQ ID NO: 41) (SEQ 1D NO: 19)
3D8 (SEQ 1D NO: 23) (SEQ 1D NO: 41) (SEQID NO: 19)
*C1 GYAFTXFLIE TINPX;TGGTKYNX:KFRG | (SEQID NO: 19)
(SEQ ID NO: 30) (SEQ ID NO: 31)
*C2 (SEQ ID NO: 30) TXsNPX,; TGGTKY (SEQ ID NO: 19)
X;X3KFRG (SEQ ID NO: 43)
*C3 (SEQ ID NO: 23) (SEQ ID NO: 41) (SEQ ID NO: 19)
*C4 (SEQ 1D NO: 23) (SEQ ID NO: 41) (SEQID NO: 19)
*C5 (SEQ ID NO: 30) (SEQ 1D NO: 43) (SEQ 1D NO: 19)
Table 1B
Fab LCDRI1 LCDR2 LCDR3
34A9 RASKSISKYLA AGSTLHS QQHNEYPYT
(SEQ 1D NO: 20) (SEQ 1D NO: 21) (SEQ 1D NO: 22)
1B1 (SEQ ID NO: 20) (SEQ ID NO: 21) (SEQ ID NO: 22)
1D2 (SEQ ID NO: 20) (SEQ ID NO: 21) (SEQ ID NO: 22)
1E3 (SEQ ID NO: 20) (SEQ ID NO: 21) (SEQ ID NO: 22)
2A6 (SEQ 1D NO: 20) (SEQ 1D NO: 21) (SEQ 1D NO: 22)
2H10 (SEQ ID NO: 20) AGSKLHS (SEQ ID NO: 22)
(SEQ ID NO: 27)
3A8 (SEQ ID NO: 20) AGSRLHS (SEQ ID NO: 22)
(SEQ ID NO: 28)
2G9 (SEQ ID NO: 20) AGSTLHS FQHNEYPYT
(SEQ ID NO: 21) (SEQ ID NO: 29)
1A3 (SEQ ID NO: 20) (SEQ ID NO: 21) (SEQ ID NO: 22)
2E2 (SEQ ID NO: 20) (SEQ ID NO: 21) (SEQ ID NO: 22)
2A5 (SEQ ID NO: 20) (SEQ ID NO: 27) (SEQ ID NO: 22)
2B2 (SEQ ID NO: 20) (SEQ ID NO: 27) (SEQ ID NO: 29)
1D1 (SEQ ID NO: 20) (SEQ ID NO: 21) (SEQ ID NO: 29)
1E2 (SEQ ID NO: 20) (SEQ ID NO: 21) (SEQ ID NO: 29)
1G9 (SEQ ID NO: 20) (SEQ ID NO: 27) (SEQ ID NO: 29)
hu-1 (SEQ 1D NO: 20) (SEQ ID NO: 27) (SEQ 1D NO: 29)
huG1 (SEQ ID NO: 20) (SEQ ID NO: 27) (SEQ ID NO: 29)
huA2 (SEQ ID NO: 20) (SEQ ID NO: 27) (SEQ ID NO: 29)
huA3 RASKSISKYTA (SEQ ID NO: 27) (SEQ ID NO: 29)
(SEQ ID NO: 37)
huB3 RASKSISKYSA (SEQ ID NO: 27) (SEQ ID NO: 29)
(SEQ ID NO: 38)
huD3 RASKSISKYAA (SEQ ID NO: 27) (SEQ ID NO: 29)
(SEQ ID NO: 39)
huH5 (SEQ ID NO: 20) (SEQ ID NO: 27) (SEQ ID NO: 22)




(SEQ ID NO 20) (SEQ ID NO 21) (SEQ ID NO 22) 2A5 (SEQ ID NO 20) (SEQ ID
NO 27) (SEQ ID NO 22) 2B2 (SEQ ID NO 20) (SEQ ID NO 27) (SEQ ID NO 29)
1D1 ( SEQWD2M@0620F (SEQ ID NO 21) (SEQ ID NO 29) 1E2PCSEQ2008/0b087 20)
(SEQ ID NO 21) (SEQ ID NO 29) 1@ (SEQ ID NO 20) (SEQ ID NO 27) (SEQ ID
NO 29) hu-1 (SEQID NO 20) (SEQID NO 27) (SEQID NO 29) huGL (SEQ ID

NO  20)
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huH6 | (SEQ ID NO: 20) (SEQ ID NO: 27) HQHNEYPYT
(SEQ ID NO: 40)
1D5 (SEQ ID NO: 39) (SEQ ID NO: 27) (SEQ ID NO: 22)
2G5 (SEQ ID NO: 38) (SEQ ID NO: 27) (SEQ ID NO: 22)
3D8$ (SEQ ID NO: 37) (SEQ ID NO: 27) (SEQ ID NO: 22)
*Cl1 (SEQ ID NO: 20) AGSX,LHS XsQHNEYPYT
(SEQ ID NO: 32) (SEQ ID NO: 33)
*C2 | RASKSISKY XA (SEQ ID NO: 32) (SEQ ID NO: 33)

(SEQ ID NO: 42)

*C3 (SEQ ID NO: 42) (SEQ ID NO: 27) (SEQ ID NO: 22)
*C4 (SEQ ID NO: 42) (SEQ ID NO: 32) (SEQ ID NO: 33)
*C5 (SEQ ID NO: 42) (SEQ ID NO: 32) (SEQ ID NO: 33)

*Tables 1A and 1B, consensus sequences 1-5 (C1-C5), wherein X;is N or S; X5 is E, K,
orR; XsisEorA; XgisSor; X;isNorK, X,is T, K, or R; XsisF, H, Q; Xgis L, T, S,

or A.
5
Table 2A
Fab HCDRI1 HCDR2 HCDR3
3D8 GYAFTSFLIE TSNPRTGGTKYKEKFRG EFFDY
(SEQ ID NO: 23) (SEQ ID NO: 41) (SEQ ID NO: 19)
1G9 (SEQ 1D NO: 23) (SEQ ID NO: 24) (SEQ 1D NO: 19)
2G2 GRAFTSFLIE (SEQ ID NO: 41) (SEQID NO: 19)
(SEQ 1D NO:103)
2A1 GKAFTSFLIE (SEQ ID NO: 41) (SEQID NO: 19)
(SEQ ID NO: 104)
4H2 GYRFTSFLIE (SEQ ID NO: 41) (SEQID NO: 19)
(SEQ 1D NO: 105)
4C2 GYAFRSFLIE (SEQ ID NO: 41) (SEQID NO: 19)
(SEQ ID NO: 106)
4A11 (SEQ ID NO: 23) | TSNPRTRGTKYKEKFRG (SEQ ID NO: 19)
(SEQ ID NO: 108)
5A2 (SEQ ID NO: 23) | TSNPRTGRTKYKEKFRG (SEQ ID NO: 19)
(SEQ ID NO: 109)
4A10 (SEQ ID NO: 23) | TSNPRTGGRKYKEKFRG (SEQ ID NO: 19)
(SEQ ID NO: 110)
1E3 (SEQ ID NO: 23) | TSNPRTGGTKYKTKFRG (SEQ ID NO: 19)
(SEQIDNO: 111)
1F10 (SEQ ID NO: 23) | TSNPRTGGTKYKSKFRG (SEQ ID NO: 19)
(SEQIDNO: 112)
3D1 (SEQ ID NO: 23) | TSNPRTGGTKYKWKFRG (SEQ ID NO: 19)
(SEQ ID NO: 113)
1E4 (SEQ ID NO: 23) | TSNPRTGGTKYKEVFRG (SEQ ID NO: 19)
(SEQIDNO: 114)
4H6 (SEQ ID NO: 23) | TSNPRTGGTKYKEKFRR (SEQID NO: 19)




(SEQ ID NO 27) (SEQ ID NO 29) huA2 (SEQ ID NO 20) (SEQ ID NO 27) (SEQ
ID NO 29) huA3 RASKSI SKYTA (SEQ ID NO 37) (SEQ ID NO 27) (SEQ ID NO 29)
huB3 RASKBDSKNMBWSOBEQ | D NO 38) (SEQ ID NO 27) (SEQ | PCR@S289)6t16D3
RASKSI SKYAA (SEQ ID NO 39) (SEQ ID NO 27) (SEQ ID NO 29) huH5 (SEQ ID

NGO 20) (SEQ ID NO 27) (SEQ ID NGO 22) - 17 - huHe (SEQ ID NGO 20)
- 18-
(SEQ ID NO: 115)
1G3 (SEQ ID NO: 23) (SEQ ID NO: 41) EFFVY
(SEQ ID NO: 119)
1B5 (SEQ 1D NO: 23) (SEQ ID NO: 41) (SEQ ID NO: 19)
L2.2 (SEQ ID NO: 23) (SEQ ID NO: 41) (SEQID NO: 19)
L2.6 (SEQ ID NO: 23) (SEQ ID NO: 41) (SEQID NO: 19)
7C8 (SEQ ID NO: 23) (SEQ ID NO: 41) (SEQID NO: 19)
6H4 (SEQ ID NO: 23) (SEQ ID NO: 41) (SEQID NO: 19)
7E4 (SEQ ID NO: 23) (SEQ ID NO: 41) (SEQID NO: 19)
Combi-11 (SEQ ID NO: 23) TSNPRTGRTKYKSKFRG (SEQ ID NO: 19)
(SEQ ID NO: 116)
4A10-3 (SEQ ID NO: 23) (SEQ ID NO: 110) (SEQID NO: 19)
L2.2-4 (SEQ ID NO: 23) (SEQ ID NO: 110) (SEQID NO: 19)
1F8 GYRFTSFLIE TSNPRTGRTKYKTKFRG (SEQ ID NO: 19)
(SEQ ID NO: 105) (SEQIDNO: 117)
1B7 GYRFTSFLIE (SEQ ID NO: 41) (SEQID NO:119)
(SEQ ID NO: 105)
Coml1GY | (SEQ ID NO: 23) (SEQ ID NO: 112) (SEQ ID NO: 19)
Consensus | GX;X,FX;3SFLIE TSNPRTX X5 XsKYKX, EFFX Y
6* (SEQID NO: 107) | XgFRXy (SEQIDNO: 118) | (SEQ ID NO: 120)
Table 2B
Fab LCDRI1 LCDR2 LCDR3
3D8 RASKSISKYTA AGSKLHS QQHNEYPYT
(SEQ ID NO: 37) (SEQ ID NO: 27) (SEQ ID NO: 22)
1G9 (SEQ ID NO: 20) (SEQ ID NO: 27) (SEQ ID NO: 29)
2G2 (SEQ ID NO: 37) (SEQ ID NO: 27) (SEQ ID NO: 22)
2A1 (SEQ ID NO: 37) (SEQ ID NO: 27) (SEQ ID NO: 22)
4H2 (SEQ ID NO: 37) (SEQ ID NO: 27) (SEQ ID NO: 22)
4C2 (SEQ ID NO: 37) (SEQ ID NO: 27) (SEQ 1D NO: 22)
4A11 (SEQ ID NO: 37) (SEQ ID NO: 27) (SEQ ID NO: 22)
5A2 (SEQ ID NO: 37) (SEQ ID NO: 27) (SEQ ID NO: 22)
4A10 (SEQ ID NO: 37) (SEQ ID NO: 27) (SEQ ID NO: 22)
1E3 (SEQ ID NO: 37) (SEQ ID NO: 27) (SEQ ID NO: 22)
1F10 (SEQ ID NO: 37) (SEQ ID NO: 27) (SEQ ID NO: 22)
3D1 (SEQ ID NO: 37) (SEQ ID NO: 27) (SEQ ID NO: 22)
1E4 (SEQ ID NO: 37) (SEQ ID NO: 27) (SEQ ID NO: 22)
4H6 (SEQ ID NO: 37) (SEQ ID NO: 27) (SEQ ID NO: 22)
1G3 (SEQ ID NO: 37) (SEQ 1D NO: 27) (SEQ 1D NO: 22)
1B5S (SEQ ID NO: 37) AGSKRHS (SEQ ID NO: 22)
(SEQ ID NO: 121)
L2.2 (SEQ ID NO: 37) AGSKLRS (SEQ ID NO: 22)
(SEQ ID NO: 122)




(SEQ ID NO 27) HQHNEYPYT (SEQ ID NO 40) 1D5 (SEQ ID NO 39) (SEQ ID NO
27) (SEQ ID NO 22) 2G5 (SEQ ID NO 38) (SEQ ID NO 27) (SEQ ID NO 22) 3D8
(SEQ | D N@D 2BM)0668EQ | D NO. 27) (SEQ ID NO 22) *Cl ( SE@CTDSk®9/0aa}7
AGSX4LHS (SEQ 1D NO. 32) X5QHNEYPYT (SEQ I D NO. 33) *C2 RASKSI SKY X8A ( SEQ
ID NO 42) (SEQID NO 32) (SEQID NO 33) *C3 (SEQ ID NO 42) (SEQ ID NO

27)
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L2.6 (SEQ ID NO: 37) AGSKLVS (SEQ ID NO: 22)
(SEQ ID NO: 123)
7C8 (SEQ ID NO: 37) AGSKLYS (SEQ ID NO: 22)
(SEQ ID NO: 124)
6H4 (SEQ ID NO: 37) AGSKLHW (SEQ ID NO: 22)
(SEQ ID NO: 125)
7E4 (SEQ ID NO: 37) AGSKLHY (SEQ ID NO: 22)
(SEQ ID NO: 126)
Combi-11 (SEQ ID NO: 37) AGSKRHW (SEQ ID NO: 22)
(SEQ ID NO: 127)
4A10-3 (SEQ ID NO: 37) (SEQ ID NO:125) (SEQ ID NO: 22)
L2.2-4 (SEQ ID NO: 37) (SEQ ID NO: 122) (SEQ ID NO: 22)
1F8 (SEQ ID NO: 37) AGSKRYY (SEQ ID NO: 22)
(SEQ ID NO: 128)
1B7 (SEQ ID NO: 37) (SEQ ID NO:128) (SEQ ID NO: 22)
Coml11GY (SEQ ID NO: 37) AGSKRHY (SEQ ID NO: 22)
(SEQ ID NO: 177)
Consensus RASKSISKYTA AGSKX;1 X2 X3 QQHNEYPYT
6* (SEQ ID NO: 37) (SEQ ID NO: 129) (SEQ ID NO: 22)

*Tables 2A and 2B, consensus sequence 6, wherein X,is Y, R, or K; X,is A, or R; Xjis
TorR; X4isGorR; Xsis GorR; X¢is T, or R; X7 s E, T, S, or W; Xgis K or V; Xyis G
orR; XjgisDorV; XjpisLorR; Xipis H R, V,or Y; Xj3is S, W, or Y.

5 Even more preferred antibodies, or antigen-binding fragments, of the invention
comprise a LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 comprising the
amino acid sequences shown in SEQ ID NOs: 170, 171, 172, 23, 173, and 19,
respectively, or SEQ ID NOs: 170, 171, 172, 182, 173, and 19, respectively. Even more
preferred antibodies, or antigen-binding fragments, of the invention comprise a LCDRI1,

10 LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 comprising the amino acid sequences
shown in SEQ ID NOs: 37, 174, 22, 175, 176, and 120, respectively. Based upon
pharmacokinetic (e.g., see, Example 11) and pharmacodynamic (e.g., see Examples 10
and 12) characteristics as well as the functional properties of exemplary anti-FPN1 Mabs,
or antigen-binding fragments thereof, (e.g., see, Examples 3 (epitope mapping), 4

15  (affinity), 5 (effect on ferritin concentration in cells in vitro), 6 (effect on binding of
mature hepcidin by cells engineered to express a FPN 1-GFP fusion in vitro), 7 and 9
(effect on hepcidin-induced internalization and degradation of FPN1 in vitro), and 8
(effect on serum iron levels in vivo)), the most preferred Mabs, or antigen-binding
fragments thereof, of the present invention are Mabs 4A10-3, L2.2-4, and Com11GY, or

20  antigen-binding fragments thereof. The amino acid sequences encoding the heavy chains,



(SEQ 1D NGO 22) *C4 (SEQ ID NO 42) (SEQID NO 32) (SEQID NO 33) *C5
(SEQ ID NO 42) (SEQID NG 32) (SEQID NGO 33) *Tables I A and 1B,
consensusweequans®s 1-5 (Cl-05), wherein Xi is N or S; ERETIGS2869/06618Dr R, X3
is Eor Ay X6is Sor |I; X7is Nor K X4is T, K or R X5is F, H Q X8
is L, T, S or A Table 2A Fab HCDR1L HCDR2 HCDR3 3D8 GYAFTSFLIE (SEQ I D NO
23) TSNPRTGGTKYKEKFRG (SEQ I D NO 41) EFFDY (SEQ ID NGO 19) 1®& (SEQ ID NO
23) (SEQ ID NO 24) (SEQ ID NO 19) 2& GRAFTSFLIE (SEQ I D NG 103)

-20-
the light chains, the heavy and light chain variable regions, and the CDRs for Mabs 34A9,

1G9, 3D8, Combill, 4A10-3, L.2.2-4, 1B7, 1F8, and Com11GY are indicated below in
Table 3(a) and Table 3(b) by reference to SEQ ID NOs.

5 Table 3(a)
Mab Heavy | HCVR HC HC HC
Chain CDR1 | CDR2 | CDR3
34A9 50 44 17 18 19
1G9 51 45 23 24 19
3D8 52 46 23 41 19
Combill 150 130 23 116 19
4A10-3 152 134 23 110 19
L2.2-4 156 138 23 110 19
1B7 160 146 105 41 119
1F8 164 142 105 117 19
Coml11GY 179 178 23 112 19
Table 3(b)
Mab Light | LCVR | LC LC LC
Chain CDR1 | CDR2 CDR3
34A9 53 47 20 21 22
1G9 54 48 20 27 29
3D8 55 49 37 27 22
Combi-11 151 132 37 127 22
4A10-3 154 136 37 125 22
L2.2-4 158 140 37 122 22
1B7 162 148 37 128 22
1F8 166 144 37 128 22
Coml11GY | 181 180 37 177 22




(SEQ ID NO 41) (SEQ ID NO 19) 2A1 GKAFTSFLIE (SEQ ID NO 104) (SEQ ID NO
41) (SEQ ID NO. 19) 4H2 GYRFTSFLIE (SEQ ID NO. 105) (SEQ ID NO 41) (SEQ ID
NO 19) 400 2@MABRSFLI E (SEQ ID NO 106) (SEQ ID NO. 41) PCSEQ20000b6@s87 19)
4A11 (SEQ ID NO. 23) TSNPRTRGTKYKEKFRG (SEQ I D NO. 108) (SEQ ID NO. 19) 5A2
(SEQ ID NO 23) TSNPRTGRTKYKEKFRG (SEQ | D NO 109) (SEQ ID NO 19) 4A10
(SEQ I D NO 23)
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In some embodiments, the anti-FPN1 Mabs, or antigen-binding fragments thereof,

disclosed herein may be used in combination with one or more ESAs in order to provide
additional benefits with respect to increasing serum iron levels, increasing hematocrits,
increasing hemoglobin levels, reducing the need for transfusion, and/or improving the
5  functional status, productivity, and quality of life of anemic patients as compared to the

administration of the ESA therapy alone. By the phrase “combination therapy” or “in
combination with” it is meant an anti-FPN1 Mab, or antigen-binding fragment thereof, of
the present invention is administered separately, simultaneously, or sequentially with
another agent intended to increase serum iron levels, increase hematocrits, increase

10 hemoglobin levels, reducing the need for transfusions, and/or improving the functional
status, productivity, and quality of life of anemic patients as compared to the
administration of the anti-FPN1 Mab, or antigen-binding fragment thereof, alone.

In some embodiments, an anti-FPN1 Mab, or antigen-binding fragment thereof,
disclosed herein may be administered in lieu of ESA therapy in patients intolerant or

15  unresponsive to ESA therapy.

The phrase “erythropoiesis stimulating agent” or “erythropoiesis stimulator”
means a compound that directly or indirectly causes activation of the erythropoietin
receptor, for example, by binding to and causing dimerization of the receptor or by
stimulating endogenous erythropoietin expression. ESAs include erythropoietin and

20  variants, analogs, or derivatives thereof that bind to and activate erythropoietin receptor;
antibodies that bind to erythropoietin receptor and activate the receptor; or peptides that
bind to and activate erythropoietin receptor; or small organic chemical compounds,
optionally less than about 1000 Daltons in molecular weight, that bind to and activate
erythropoietin receptor. ESAs include, but are not limited to, epoetin alfa, epoetin beta,

25  epoetin delta, epoetin omega, epoetin iota, epoetin zeta, and analogs thereof, pegylated
erythropoietin, carbamylated erythropoietin, mimetic peptides (including
EMPl/hematide), mimetic antibodies and HIF inhibitors (see U.S. Patent Publication No.
2005/0020487). Exemplary ESAs include erythropoietin, darbepoetin, erythropoietin
agonist variants, and peptides or antibodies that bind and activate erythropoietin receptor

30  including compounds reported in U.S. Patent Application Publication Nos. 2003/0215444
and 2006/0040858 as well as erythropoietin molecules or variants or analogs thereof also

known in the art. Erythropoietin includes, but is not limited to, a polypeptide comprising



TSNPRTGGRKYKEKFRG (SEQ I D NO. 110) (SEQ ID NO 19) 1E3 (SEQ ID NO 23)
TSNPRTGGTKYKTKFRG (SEQ I D NO. 111) (SEQ ID NO 19) 1F10 (SEQ ID NO 23)
TSNPRTGGTWUOKBHFERE9SEQ | D NO. 112) (SEQ ID NO 19) 3D1 @EEQSRDING1823)
TSNPRTGGTKYKVWKFRG (SEQ I D NO. 113) (SEQ ID NO 19) 1E4 (SEQ ID NO 23)
TSNPRTGGTKYKEVFRG (SEQ I D NO. 114) (SEQ ID NO 19) 4H6 (SEQ ID NO 23)
TSNPRTGGTKYKEKFRR (SEQ I D NO. 19) - 18-

-0
the amino acid sequence as set forth in SEQ ID NO: 88. The term “epoetin”, includes,

but is not limited to, epoetin alfa, epoetin beta, epoetin delta, epoetin omega, epoetin iota,
epoetin gamma, epoetin zeta, and the like. Additionally, an epoetin also includes any of
the aforementioned epoetins which are chemically modified, e.g., with one or more water-
5 soluble polymers such as, e.g., polyethylene glycol (including PEG-EPO-beta).

Exemplary sequences, manufacture, purification and use of recombinant human
erythropoietin are described in a number of patent publications, including, but not limited
to, U.S. Patent Nos. 4,703,008 and 4,667,016. Exemplary sequences, manufacture,
purification and use of darbepoetin and other erythropoietin analogs are described in a

10 number of patent publications, including Strickland et al., 91/05867, and PCT
International Patent Application Publications Nos. WO 95/05465, WO 00/24893, and
WO 01/81405. Derivatives of naturally occurring or analog polypeptides include those
which have been chemically modified, for example, to attach water soluble polymers
(e.g., pegylated), radionuclides, or other diagnostic or targeting or therapeutic moieties.

15 The term "erythropoietic activity" means activity to stimulate erythropoiesis as
demonstrated in an in vivo assay, for example, the exhypoxic, polycythemic mouse assay
(see, e.g., Cotes and Bangham, Nature, 191:1065 (1961)).

The term “epitope” refers to that portion of any molecule capable of being

recognized by and bound by an antibody at one or more of the antibody’s antigen-binding

20  regions. Epitopes often consist of a chemically active surface grouping of molecules such
as amino acids or sugar side chains, and have specific three dimensional structural
characteristics as well as specific charge characteristics. The human FPN1 epitopes
disclosed herein are presented in the context of the primary amino acid structure of FPN1
(SEQ ID NO: 1). However, some of the epitopes may be discontinuous rather than

25  continuous as the amino acid residues, rather than being in continuous peptide linkage,
may be in spatial proximity to each other as a consequence of the tertiary or quaternary
structure of FPN1 and their resultant presentation on the surface of this molecule.
Preferably, an anti-FPN1 Mab, or antigen-binding fragment thereof, of the present
vention binds human FPN1 consisting of the amino acid sequence shown in SEQ ID

30 NO:1 at an epitope comprising or consisting essentially of or consisting of an amino acid
or amino acids localized to the amino acid sequence as shown in SEQ ID NO: 9. More

preferably, an anti-FPN1 Mab, or antigen-binding fragment thereof, of the present



(SEQ ID NO 115) 1G3 (SEQ ID NO 23) (SEQ ID NO 41) EFFVY (SEQ I D NO
119) 1B5 (SEQ ID NO 23) (SEQ ID NO 41) (SEQID NO 19) L2.2 (SEQ ID NO
23) " (SEQ WD 2M@/06&dy (SEQ I D NO 19) L2.6 (SEQ ID NO 23PCTSEQMDNG 41)
(SEQ ID NO 19) 7C8 (SEQ ID NO 23) (SEQ ID NO 41) (SEQ ID NO 19) 6H4
(SEQ ID NO 23) (SEQ ID NO 41) (SEQ ID NO 19)

-23-
vention binds human FPN1 consisting of the amino acid sequence shown in SEQ ID

NO:1 at an epitope comprising or consisting essentially of or consisting of an amino acid
or amino acids localized to an amino acid sequence selected from the group consisting of
SEQ ID NOs: 12, 13, 14, 15, 16, and 95. Even more preferably, an anti-FPN1 Mab, or
5  antigen-binding fragment thereof, of the present invention binds human FPN1 consisting
of the amino acid sequence shown in SEQ ID NO: 1 at an epitope comprising or
consisting essentially of or consisting of an amino acid or amino acids localized to an
amino acid sequence selected from the group consisting of SEQ ID NOs: 12, 13, 14, 15,
16, and 95 but does not bind one or more peptides selected from the group consisting of
10 SEQID NOS: 98, 183-214.
Antibodies of the present invention also bind Cynomolgus monkey FPN1 (SEQ
ID NO: 3), facilitating obligatory pre-clinical safety and efficacy therapeutic drug
development studies in one or more primate models.
The phrase “human ferroportin 1 or, alternatively, “human FPN1” refers to an
15  iron transporting protein expressed in humans that has the amino acid sequence as shown
in SEQ ID NO: 1, as well as to variants which retain the ability to export cellular iron in
response to interaction with mature human hepcidin.
Preferably, an anti-FPN1 Mab, or antigen-binding fragment thereof, of the present
invention comprises:
20 1) alight chain variable region and a heavy chain variable region as shown
in SEQ ID NO: 136 and SEQ ID NO: 134, respectively;
2) alight chain variable region and a heavy chain variable region as shown in
SEQ ID NO: 180 and SEQ ID NO: 178, respectively; or
3) alight chain variable region and a heavy chain variable region as shown in
25  SEQID NO: 140 and SEQ ID NO: 138, respectively. Even more preferably, an anti-
FPN1 Mab, or antigen-binding fragment thereof, of the present invention comprises:
1) alight chain and a heavy chain as shown in SEQ ID NO: 154 and SEQ ID
NO: 152, respectively;
2) alight chain and a heavy chain as shown in SEQ ID NO: 181 and SEQ ID
30 NO: 179, respectively; or



7E4 (SEQ ID NO 23) (SEQ ID NO 41) (SEQ ID NO. 19) Conbi-11 (SEQ I D NO

23) TSNPRTGRTKYKSKFRG (SEQ I D NO 116) (SEQ ID NO 19) 4A10-3 (SEQ I D NO
23) (SEQWD2M®/06306) (SEQ | D NO 19) L2.2-4 (SEQ | D NO PREUSEBEQsd187 NO

110) (SEQ ID NO 19) 1F8 GYRFTSFLIE (SEQ ID NO 105) TSNPRTGRTKYKTKFRG ( SEQ
ID NO 117) (SEQ ID NO 19) 1B7 GYRFTSFLIE (SEQ ID NO. 105) (SEQ ID NO 41)
(SEQ I D NO 119) Conl1GY

-4 -
3) alight chain and a heavy chain as shown in SEQ ID NO: 158 and SEQ ID

NO: 156, respectively. Even more preferably, the monoclonal antibody or antigen
binding fragment of the invention comprises:
1) two light chain polypeptides and two heavy chain polypeptides, and
5 wherein each of the light chain polypeptides have the amino acid sequence as shown in
SEQ ID NO: 154 and each of the heavy chain polypeptides have the amino acid sequence
as shown in SEQ ID NO: 152;
2) two light chain polypeptides and two heavy chain polypeptides, and
wherein each of the light chain polypeptides have the amino acid sequence as shown in
10 SEQ ID NO: 181 and each of the heavy chain polypeptides have the amino acid sequence
as shown in SEQ ID NO: 179; or
3) two light chain polypeptides and two heavy chain polypeptides, and
wherein each of the light chain polypeptides have the amino acid sequence as shown in
SEQ ID NO: 158 and each of the heavy chain polypeptides have the amino acid sequence
15  asshown in SEQ ID NO: 156. Even more preferably, the monoclonal antibody or
antigen binding fragment of the invention binds human ferroportin 1 with a Kp less than
about 10 nM as determined by surface plasmon resonance at 25 °C. Even more
preferably, the monoclonal antibody or antigen binding fragment of the invention
comprises a Fab, wherein the Fab binds human ferroportin 1 with a Kp less than about
20 100 nM as determined by surface plasmon resonance at 37 °C. Even more preferably, the
Fab has a dissociation rate (kos) between about 7.5 x 107 s™ and about 9 x 10 s™ as
determined by SPR at 37 °C for human ferroportin 1. Even more preferably, the Fab
binds human ferroportin 1 with a Kp of between about 100 nM to about 1 nM. Even
more preferably, the Fab binds human ferroportin 1 with a Kp of between about 10 nM
25  to about .5 nM. Even more preferably, the monoclonal antibody or antigen-binding
fragment has an 1Csg between about 100 nM and about 1 nM in an in vitro assay of
hepcidin-25 bioactivity. Even more preferably, the monoclonal antibody or antigen-
binding fragment thereof has an ICsy between about 100 nM and about 10 nM in an in
vitro assay of hepcidin-25 bioactivity. Even more preferably, the hepcidin-25 bioactivity
30  is ferroportin | internalization and/or degradation. Even more preferably, the monoclonal
antibody or antigen-binding fragment thereof has an ICso between about 100 nM and

about 1 nM in an in vivo assay of hepcidin-25 bioactivity. Even more preferably, the in



(SEQ ID NO 23) (SEQ ID NO 112) (SEQ ID NO 19) Consensus 6* GX1X2FX3SFLIE
(SEQ I D NO 107) TSNPRTX4X5X6KYKX7 X8FRX9 (SEQ I D NO 118) EFFXi oY (SEQ I D
NO 120) wbPalwss®B Fab LCDRL LCDR2 LCDR3 3D8 RASKSI SKYPAT(ISEQOOEFIRO 37)
AGSKLHS (SEQ ID NO 27) QQHNEYPYT (SEQ ID NO 22) 1@ (SEQ ID NO 20) (SEQ
ID NO 27) (SEQ ID NO  29) 2@
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vivo assay of hepcidin-25 bioactivity measures an IL-6-induced decrease in serum iron

levels in a primate. Most preferably, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, do not bind one or more peptides selected from the group consisting of SEQ 1D
NOS: 98, 183-214.

In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention are characterized by binding human FPN1 consisting of
the amino acid sequence shown in SEQ ID NO:1 at an epitope comprising or consisting
essentially of or consisting of an amino acid or amino acids localized to an amino acid
sequence selected from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95
with a Kp less than about 100 nM, less than about 75 nM, less than about 50 nM, less
than about 25 nM, or less than about 10 nM as determined by SPR, preferably, at 25 °C
for Mabs and 37 °C for Fabs. Preferably, the anti-FPN1 Mabs, or antigen-binding
fragments thereof, do not bind one or more peptides selected from the group consisting of
SEQ ID NOS: 98, 183-214.

In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention are characterized by binding human FPN1 consisting of
the amino acid sequence shown in SEQ ID NO:1 at an epitope comprising or consisting
essentially of or consisting of an amino acid or amino acids localized to an amino acid
sequence selected from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95
with a Kp between about 100 nM to about .5 nM, preferably, between about 100 nM to
about .5 nM, more preferably, between about 75 nM to about 5 nM, even more
preferably, between about 50 nM to about 10 nM, even more preferably, between about
15 nM to about 10 nM, even more preferably, between about 10 nM to about .5 nM, even
more preferably, between about 5 nM to about .5 nM, even more preferably, between
about 5 nM to about .7 nM, even more preferably, between about 3 nM to about .7 nM, or
most preferably, from about 3 nM to about 1 nM, as determined by SPR, preferably, at 25
°C for Mabs and 37 °C for Fabs. Preferably, the anti-FPN1 Mabs, or antigen-binding
fragments thereof, do not bind one or more peptides selected from the group consisting of
SEQ ID NOS: 98, 183-214.

In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments

thereof, of the present invention are characterized by binding human FPN1 consisting of



(SEQ ID NO 37) (SEQ ID NO 27) (SEQ ID NO 22) 2Al (SEQ ID NO 37) (SEQ ID
NO 27) (SEQID NO 22) 4H2 (SEQ ID NO 37) (SEQ ID NO 27) (SEQ ID NO 22)
4C2 (SEQWD2MND/063BF (SEQ I D NO. 27) (SEQ ID NO 22) 4AlPCTESEQPDNN 37)
(SEQ ID NO 27) (SEQ ID NO 22) 5A2 (SEQ ID NO 37) (SEQ ID NO 27) (SEQ ID
NO 22) 4A10 (SEQ ID NO 37) (SEQID NO 27) (SEQ D NO 22) 1E3 (SEQ ID

NO 37)
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the amino acid sequence shown in SEQ ID NO:1 at an epitope comprising or consisting

essentially of or consisting of an amino acid or amino acids localized to an amino acid
sequence selected from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95
with a dissociation rate (kog) for human ferroportin 1 between about 7.5 x 107 s'and
about 1 x 10* 5™, preferably between about 2.5 x 10~ s and about 1 x 10 5!, more
preferably between about 1 x 107 s and about 1 x 10 s, and even more preferably
between about 5 x 10 s and about 1 x 10™ 5!, as determined by SPR, preferably, at 25
°C for Mabs and 37 °C for Fabs. Preferably, the anti-FPN1 Mabs, or antigen-binding
fragments thereof, do not bind one or more peptides selected from the group consisting of
SEQ ID NOS: 98, 183-214.

In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention are characterized by binding human FPN1 consisting of
the amino acid sequence shown in SEQ ID NO:1 at an epitope comprising or consisting
essentially of or consisting of an amino acid or amino acids localized to an amino acid
sequence selected from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95
with a Kp less than about 100 nM, less than about 75 nM, less than about 50 nM, less
than about 25 nM, or less than about 10 nM and a dissociation rate (kog) for human
ferroportin 1 between about 7.5 x 10~ s™ and about 1 x 10*s™ | preferably between about
2.5x 107 s and about 1 x 10™ s™!, more preferably between about 1 x 10~ s and about 1
x 10™ s, and even more preferably between about 5 x 10* s and about 1 x 10 s, as
determined by SPR, preferably, at 25 °C for Mabs and 37 °C for Fabs. Preferably, the
anti-FPN1 Mabs, or antigen-binding fragments thereof, do not bind one or more peptides
selected from the group consisting of SEQ ID NOS: 98, 183-214,

In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention are characterized by binding human FPN1 consisting of
the amino acid sequence shown in SEQ ID NO:1 at an epitope comprising or consisting
essentially of or consisting of an amino acid or amino acids localized to an amino acid
sequence selected from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95
with a Kp between about 100 nM to about .5 nM, preferably, between about 100 nM to
about 1 nM, more preferably, between about 75 nM to about 5 nM, even more preferably,

between about 50 nM to about 10 nM, even more preferably, between about 15 nM to
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about 10 nM, even more preferably, between about 10 nM to about .5 nM, even more

preferably, between about 5 nM to about .5 nM, even more preferably, between about 5
nM to about .7 nM, even more preferably, between about 3 nM to about .7 nM, or most
preferably, from about 3 nM to about 1 nM, and a dissociation rate (ko) for human

5 ferroportin 1 between about 7.5 x 107 s and about 1 x 10 s, preferably between about
2.5x 107 s and about 1 x 10™ s™!, more preferably between about 1 x 10~ s and about 1
x 10 s, and even more preferably between about 5 x 10 s™ and about 1 x 10™ s, as
determined by SPR, preferably, at 25 °C for Mabs and 37 °C for Fabs. Preferably, the
anti-FPN1 Mabs, or antigen-binding fragments thereof, do not bind one or more peptides

10 selected from the group consisting of SEQ ID NOS: 98, 183-214.

In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention comprise a LCDR1, LCDR2, LCDR3, HCDR1, HCDR?2,
and HCDR3 comprising the amino acid sequence shown in SEQ ID NOs: 37, 129, 22,
107, 118, and 120, respectively, and bind human FPN1 consisting of the amino acid

15  sequence shown in SEQ ID NO:1 at an epitope comprising or consisting essentially of or
consisting of an amino acid or amino acids localized to an amino acid sequence selected
from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95 with a K less than
about 100 nM, less than about 75 nM, less than about 50 nM, less than about 25 nM, or
less than about 10 nM as determined by SPR, preferably, at 25 °C for Mabs and 37 °C for

20  Fabs. Preferably, the anti-FPN1 Mabs, or antigen-binding fragments thereof, do not bind
one or more peptides selected from the group consisting of SEQ ID NOS: 98, 183-214,

In some embodiments, the anti-FPN1 Mabs, or antigen-binding fragments thereof,
of the present invention comprise a LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and
HCDR3 comprising the amino acid sequence shown in SEQ ID NOs: 37, 129, 22, 107,

25 118, and 120, respectively, and bind human FPN1 consisting of the amino acid sequence
shown in SEQ ID NO:1 at an epitope comprising or consisting essentially of or consisting
of an amino acid or amino acids localized to an amino acid sequence selected from the
group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95 with a Kp between about 100
nM to about .5 nM, preferably, between about 100 nM to about 1 nM, more preferably,

30 between about 75 nM to about 5 nM, even more preferably, between about 50 nM to

about 10 nM, even more preferably, between about 15 nM to about 10 nM, even more
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preferably, between about 10 nM to about .5 nM, even more preferably, between about 5

nM to about .5 nM, even more preferably, between about 5 nM to about .7 nM, even more
preferably, between about 3 nM to about .7 nM, or most preferably, from about 3 nM to
about 1 nM as determined by SPR, preferably, at 25 °C for Mabs and 37 °C for Fabs.

5 Preferably, the anti-FPN1 Mabs, or antigen-binding fragments thereof, do not bind one or
more peptides selected from the group consisting of SEQ ID NOS: 98, 183-214,

In other embodiments, the present invention provides Mabs, or antigen-binding
fragments thereof, comprising a LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and
HCDR3 comprising the amino acid sequence shown in SEQ ID NOs: 37, 129, 22, 107,

10 118, and 120, respectively, that bind human FPN1 consisting of the amino acid sequence
shown in SEQ ID NO:1 at an epitope comprising or consisting essentially of or consisting
of an amino acid or amino acids localized to an amino acid sequence selected from the
group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95 with a dissociation rate (Kz)
for human ferroportin 1 between about 7.5 x 107 s™ and about 1 x 10 s, preferably

15  between about 2.5 x 107 s and about 1 x 10™ s, more preferably between about 1 x 107
s and about 1 x 10 s™ , and even more preferably between about 5 x 10 s™ and about 1
x 10 s, as determined by SPR, preferably, at 25 °C for Mabs and 37 °C for Fabs.
Preferably, the anti-FPN1 Mabs, or antigen-binding fragments thereof, do not bind one or
more peptides selected from the group consisting of SEQ ID NOS: 98, 183-214,

20 In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention comprise a LCDR1, LCDR2, LCDR3, HCDR1, HCDR?2,
and HCDR3 comprising the amino acid sequence shown in SEQ ID NOs: 37, 129, 22,
107, 118, and 120, respectively, and bind human FPN1 consisting of the amino acid
sequence shown in SEQ ID NO:1 at an epitope comprising or consisting essentially of or

25  consisting of an amino acid or amino acids localized to an amino acid sequence selected
from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95 with a Ky less than
about 100 nM, less than about 75 nM, less than about 50 nM, less than about 25 nM, or
less than about 10 nM and a dissociation rate (ko) for human ferroportin 1 between about
7.5x 107 s and about 1 x 10™ 5!, preferably between about 2.5 x 107 s and about 1 x

30 10™ s, more preferably between about 1 x 107 s™ and about 1 x 10* s, and even more

preferably between about 5 x 10 s and about 1 x 10 s, as determined by SPR,
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preferably, at 25 °C for Mabs and 37 °C for Fabs. Preferably, the anti-FPN1 Mabs, or

antigen-binding fragments thereof, do not bind one or more peptides selected from the
group consisting of SEQ ID NOS: 98, 183-214,

In some embodiments, the anti-FPN1 Mabs, or antigen-binding fragments thereof,

5 ofthe present invention comprise a LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and

HCDR3 comprising the amino acid sequence shown in SEQ 1D NOs: 37, 129, 22, 107,
118, and 120, respectively, and bind human FPN1 consisting of the amino acid sequence
shown in SEQ ID NO:1 at an epitope comprising or consisting essentially of or consisting
of an amino acid or amino acids localized to an amino acid sequence selected from the

10 group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95 with a Kp between about 100
nM to about .5 nM, preferably, between about 100 nM to about 1 nM, more preferably,
between about 75 nM to about 5 nM, even more preferably, between about 50 nM to
about 10 nM, even more preferably, between about 15 nM to about 10 nM, even more
preferably, between about 10 nM to about .5 nM, even more preferably, between about 5

15 nM to about .5 nM, even more preferably, between about 5 nM to about .7 nM, even more
preferably, between about 3 nM to about .7 nM, or most preferably, from about 3 nM to
about 1 nM and a dissociation rate (ko) for human ferroportin 1 between about 7.5 x 102
s'and about 1 x 10 s, preferably between about 2.5 x 10~ s™ and about 1 x 107 s,
more preferably between about 1 x 107 s™" and about 1 x 10* 5™, and even more

20  preferably between about 5 x 10 s™ and about 1 x 10™ s, as determined by SPR,
preferably, at 25 °C for Mabs and 37 °C for Fabs. Preferably, the anti-FPN1 Mabs, or
antigen-binding fragments thereof, do not bind one or more peptides selected from the
group consisting of SEQ ID NOS: 98, 183-214,

The term “inhibit” means the ability to antagonize, prohibit, prevent, restrain,

25  slow, disrupt, eliminate, stop, reduce, or reverse the biological effects of FPN1 and/or
bioactivity of mature hepcidin including, but not limited to, a mature human hepcidin
bioactivity as measured herein in Examples 5-11, 13, or 14, for example.

In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention are characterized by having an 1Csy between about 250
30  nM and about 25 nM , preferably between 100 nM and about 25 nM, or more preferably

between 50 nM and about 25 nM in an in vivo assay of hepcidin-25 bioactivity.



QQHNEYPYT (SEQ I D NO. 22) *Tables 2A and 2B, consensus sequence 6, wherein
Xi isY, R or KK X2is A or R X3isTor R X4is Gor R X5is Gor R
X6 is T, WO2R0/06F496s E, T, S, or W X8 is K or V; X9 isPGrars2mo/ou187is D or
V: XIl isLor R X12is H R V, or Y; X13is 5, W or Y. 5Even nore
preferred antibodi es, or antigen-binding fragnments, of the invention
conprise a LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 conprising the

am no acid sequences shown in SEQ ID NGs: 170, 171, 172, 23, 173, and 19,
respectively, or SEQ ID NGs: 170, 171, 172, 182, 173, and 19, respectively.
Even nore preferred anti bodies, or antigen-binding fragnents, of the

i nvention conprise a LCDRL, 10 LCDR2, -B , HCDR1, HCDR2, and HCDR3

conpri si ng thiefcrably ribe Haiv asseymereEs asKotvndiged dRopasOingelm igp levelra, 22, 175,
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internalization and degradati on of in vitro) ef fect 'on serum

i ron | evel s 9f Rengidiod) biogeHuitymssy nﬁﬂa@lr@ﬁlﬁ@ddlwﬁgcedemeraﬁt@@mné/phdu ng
fragnents thﬁgo@c{uo@gﬂ%g@poﬂfrﬁs%nhﬁi/e%%fk@ %fatB@aﬂMBfEﬁ\Il%g{Q Frantign2- 4, and

Com 1GY, or anti gen-bi nding fragnents thereof The am no aci d sequences
encodi ng thé’“ﬁlw@ﬁg@ﬁlﬁﬁ thgtreof, Q@nqtl’e@dwp@ﬁrtm@rﬁa?m@es selseieh B hegirrl i ght chai n

vari abl e egbiging 816E( TENEBRSs figsoMabs 34A9, 1@, 3D8, Conbill, 4A10-3,
L2.2-4, 1B7, 1F8, and m 1GY are indicated below in Table 3(a) and Tabl e

3(b) by ref er enc RgicgEGMEYINGELS, By ani-EPN| MpbsarantigadindiaiwmatyR HC CDRL
HC CDR2 HC %ﬂ%'ﬁ‘% p?e@erﬂﬂw@gtm%%re characterized by binding human FPN1 consisting of

the amino acid sequence shown in SEQ ID NO:1 at an epitope comprising or consisting
essentially of or consisting of an amino acid or amino acids localized to an amino acid
15  sequence selected from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95
with a Kp less than about 100 nM, less than about 75 nM, less than about 50 nM, less
than about 25 nM, or less than about 10 nM as determined by SPR, preferably, at 25 °C
for Mabs and 37 °C for Fabs and an ICsg between about 250 nM and about 25 nM ,
preferably between 100 nM and about 25 nM, or more preferably between 50 nM and
20 about 25 nM in an in vivo assay of hepcidin-25 bioactivity. Preferably, the in vivo assay
measures an IL-6-induced decrease in serum iron levels. Even more preferably, the anti-
FPN1 Mabs, or antigen-binding fragments thereof, do not bind one or more peptides
selected from the group consisting of SEQ ID NOS: 98, 183-214,
In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
25  thereof, of the present invention are characterized by binding human FPN1 consisting of
the amino acid sequence shown in SEQ ID NO:1 at an epitope comprising or consisting
essentially of or consisting of an amino acid or amino acids localized to an amino acid
sequence selected from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95
with a Kp between about 100 nM to about .5 nM, preferably, between about 100 nM to
30 about 1 nM, more preferably, between about 75 nM to about 5 nM, even more preferably,

between about 50 nM to about 10 nM, even more preferably, between about 15 nM to
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about 10 nM, even more preferably, between about 10 nM to about .5 nM, even more

preferably, between about 5 nM to about .5 nM, even more preferably, between about 5
nM to about .7 nM, even more preferably, between about 3 nM to about .7 nM, or most
preferably, from about 3 nM to about 1 nM, as determined by SPR, preferably, at 25 °C

5 for Mabs and 37 °C for Fabs and further characterized by having an ICsy between about
250 nM and about 25 nM , preferably between 100 nM and about 25 nM, or more
preferably between 50 nM and about 25 nM in an in vivo assay of hepcidin-25 bioactivity.
Preferably, the in vivo assay measures an IL-6-induced decrease in serum iron levels.
Even more preferably, the anti-FPN1 Mabs, or antigen-binding fragment, do not bind one

10 or more peptides selected from the group consisting of SEQ ID NOS: 98, 183-214.

In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention are characterized by binding human FPN1 consisting of
the amino acid sequence shown in SEQ ID NO:1 at an epitope comprising or consisting
essentially of or consisting of an amino acid or amino acids localized to an amino acid

15  sequence selected from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95
with a Kp between about 100 nM to about .5 nM, preferably, between about 100 nM to
about 1 nM, more preferably, between about 75 nM to about 5 nM, even more preferably,
between about 50 nM to about 10 nM, even more preferably, between about 15 nM to
about 10 nM, even more preferably, between about 10 nM to about .5 nM, even more

20 preferably, between about 5 nM to about .5 nM, even more preferably, between about 5
nM to about .7 nM, even more preferably, between about 3 nM to about .7 nM, or most
preferably, from about 3 nM to about 1 nM, as determined by SPR, preferably, at 25 °C
for Mabs and 37 °C for Fabs, have a dissociation rate (kor) for human ferroportin 1
between about 7.5 x 107 s and about 1 x 10* s, preferably between about 2.5 x 107 5™

25 andabout 1 x 10”5, more preferably between about 1 x 10”7 5" and about 1 x 10 s,
and even more preferably between about 5 x 10* s and about 1 x 10™ 57!, as determined
by SPR, preferably, at 25 °C for Mabs and 37 °C for Fabs and are further characterized by
having an ICsy between about 250 nM and about 25 nM , preferably between 100 nM and
about 25 nM, or more preferably between 50 nM and about 25 nM in an in vivo assay of

30 hepcidin-25 bioactivity. Preferably, the in vivo assay measures an IL-6-induced decrease

in serum iron levels. Even more preferably, the anti-FPN1 Mabs, or antigen-binding
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fragments thereof, do not bind one or more peptides selected from the group consisting of

SEQ ID NOS: 98, 183-214.

In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention comprise a LCDR1, LCDR2, LCDR3, HCDR1, HCDR?2,
and HCDR3 comprising the amino acid sequence shown in SEQ ID NOs: 37, 129, 22,
107, 118, and 120, respectively, and bind human FPN1 consisting of the amino acid
sequence shown in SEQ ID NO:1 at an epitope comprising or consisting essentially of or
consisting of an amino acid or amino acids localized to an amino acid sequence selected
from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95 with a Ky less than
about 100 nM, less than about 75 nM, less than about 50 nM, less than about 25 nM, or
less than about 10 nM as determined by SPR, preferably, at 25 °C for Mabs and 37 °C for
Fabs and a dissociation rate (k.¢) for human ferroportin 1 between about 7.5 x 102 s'and
about 1 x 10™ s | preferably between about 2.5 x 10” s™ and about 1 x 10 5™, more
preferably between about 1 x 107 s and about 1 x 10 s, and even more preferably
between about 5 x 10 s™ and about 1 x 10* s, as determined by SPR, preferably, at 25
°C for Mabs and 37 °C for Fabs and are further characterized by having an ICs¢ between
about 250 nM and about 25 nM , preferably between 100 nM and about 25 nM, or more
preferably between 50 nM and about 25 nM in an in vivo assay of hepcidin-25 bioactivity.
Preferably, the in vivo assay measures an IL-6-induced decrease in serum iron levels.
Even more preferably, the anti-FPN1 Mabs, or antigen-binding fragments thereof, do not
bind one or more peptides selected from the group consisting of SEQ ID NOS: 98, 183-
214.

In some embodiments, the anti-FPN1 Mabs, or antigen-binding fragments thereof,
of the present invention comprise a LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and
HCDR3 comprising the amino acid sequence shown in SEQ ID NOs: 37, 129, 22, 107,
118, and 120, respectively, and bind human FPN1 consisting of the amino acid sequence
shown in SEQ ID NO:1 at an epitope comprising or consisting essentially of or consisting
of an amino acid or amino acids localized to an amino acid sequence selected from the
group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95 with a Kp between about 100
nM to about .5 nM, preferably, between about 100 nM to about 1 nM, more preferably,
between about 75 nM to about 5 nM, even more preferably, between about 50 nM to

PCT/US2009/066187
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about 10 nM, even more preferably, between about 15 nM to about 10 nM, even more

preferably, between about 10 nM to about .5 nM, even more preferably, between about 5
nM to about .5 nM, even more preferably, between about 5 nM to about .7 nM, even more
preferably, between about 3 nM to about .7 nM, or most preferably, from about 3 nM to
about 1 nM, as determined by SPR, preferably, at 25 °C for Mabs and 37 °C for Fabs and
a dissociation rate (ko) for human ferroportin 1 between about 7.5 x 102 s and about 1 x
10“ s, preferably between about 2.5 x 107 s™ and about 1 x 10 s, more preferably
between about 1 x 107 s and about 1 x 10™ s, and even more preferably between about
5x 10 s and about 1 x 10™ 5™, as determined by SPR, preferably, at 25 °C for Mabs and
37 °C for Fabs and are further characterized by having an ICs, between about 250 nM and
about 25 nM , preferably between 100 nM and about 25 nM, or more preferably between
50 nM and about 25 nM in an in vivo assay of hepcidin-25 bioactivity. Preferably, the in
vivo assay measures an IL-6-induced decrease in serum iron levels. Even more preferably,
the anti-FPN1 Mabs, or antigen-binding fragments thereof, do not bind one or more
peptides selected from the group consisting of SEQ ID NOS: 98, 183-214,

In some embodiments of the present invention, the anti-FPN1 Mabs, or antigen-
binding fragments thereof, are characterized by binding human FPN1 consisting of the
amino acid sequence shown in SEQ ID NO:1 at an epitope comprising or consisting
essentially of or consisting of an amino acid or amino acids localized to an amino acid
sequence selected from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95
with a Kp less than about 75 nM, less than about 50 nM, less than about 25 nM, or less
than about 10 nM as determined by SPR, preferably, at 25 °C for Mabs and 37 °C for Fabs
and have an ICsg between about 250 nM and about 25 nM , preferably between 100 nM
and about 25 nM, or more preferably between 50 nM and about 25 nM in an in vivo assay
of hepcidin-25 bioactivity and are further characterized by having an ICso between about
100 nM and about 1 nM, preferably, between about 75 nM and about 1 nM, more
preferably, between about 50 nM and about 1 nM, even more preferably, between about
25 nM and about 1 nM in an in vitro assay of hepcidin-25 bioactivity. Preferably, the in
vivo assay measures an IL-6-induced decrease in serum iron levels. Preferably, the in
vitro assay of hepcidin-25 bioactivity assay measures hepcidin-induced internalization

and/or degradation of ferroportin 1. Even more preferably, the anti-FPN1 Mabs, or
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antigen-binding fragments thereof, do not bind one or more peptides selected from the

group consisting of SEQ ID NOS: 98, 183-214,

In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention are characterized by binding human FPN1 consisting of
the amino acid sequence shown in SEQ ID NO:1 at an epitope comprising or consisting
essentially of or consisting of an amino acid or amino acids localized to an amino acid
sequence selected from the group consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95
with a Kp between about 100 nM to about .5 nM, preferably, between about 100 nM to
about 1 nM, more preferably, between about 75 nM to about 5 nM, even more preferably,
between about 50 nM to about 10 nM, even more preferably, between about 15 nM to
about 10 nM, even more preferably, between about 10 nM to about .5 nM, even more
preferably, between about 5 nM to about .5 nM, even more preferably, between about 5
nM to about .7 nM, even more preferably, between about 3 nM to about .7 nM, or most
preferably, from about 3 nM to about 1 nM, as determined by SPR, preferably, at 25 °C
for Mabs and 37 °C for Fabs and have an ICso between about 250 nM and about 25 nM ,
preferably, between 100 nM and about 25 nM, or more preferably, between 50 nM and
about 25 nM in an in vivo assay of hepcidin-25 bioactivity and are further characterized
by having an ICsy between about 100 nM and about 1 nM, preferably, between about 75
nM and about 1 nM, more preferably, between about 50 nM and about 1 nM, even more
preferably, between about 25 nM and about 1 nM in an in vitro assay of hepcidin-25
bioactivity. Preferably, the in vivo assay measures an IL-6-induced decrease in serum iron
levels. Preferably, the in vitro assay of hepcidin-25 bioactivity assay measures hepcidin-
induced internalization and/or degradation of ferroportin 1. Even more preferably, the
anti-FPN1 Mabs, or antigen-binding fragments thereof, do not bind one or more peptides
selected from the group consisting of SEQ ID NOS: 98, 183-214,

In some embodiments, the present invention provides Mabs, or antigen-binding
fragments thereof, which bind human FPN1 consisting of the amino acid sequence shown
in SEQ ID NO: 1 at an epitope comprising or consisting essentially of or consisting of an
amino acid or amino acids localized to an amino acid sequence selected from the group

consisting of SEQ ID NOs: 12, 13, 14, 15, 16, and 95 and 1) a Kp between about 100 nM

to about .5 nM, preferably, between about 100 nM to about 1 nM, more preferably,
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eryt hr opoi etah ACy Bgeptoout2sP nihaarpbal 21HyMp pishiravyy ooV eendOa spdgpout

di meri zati onsGiv HPRGFERLAY bQedY50HM Ml 8511PY nmqggmsew% hr ODO' etin
expression. ESAs i ncl ude erﬁthro poi etin and 20variants, ana

deri vat i ves hepradizd$ biopaivithidpan Koo kateea abquy 4000 pyd "fhobtpldﬂ\étﬂr‘?ferla@@ept or:
anti bodi gs taaleelhdd: 15 hid H6QARAINEIhdRe 5@&%&@&@5& B6lisY Ak Burti Aok €Cept OF ;
or peptides that bind to and activate erythropoietin receptor; or snall
or gani ¢ chenli4IcveoRpE RFFEEab1b Feivseaabeyt 2|5él%artdwawté@%tn D GOGTDAISTOMS i N

mol ecul ar Wejeglidin-26 BRhctRIdnd 9) @&Qoﬁ%dn\fﬁ& f DAHIRR Rl 6rﬂn 18GRRLOT . ESAS
i nclude, but are not limted to, etin alfa, epoetin beta, 25epoetin

delta, epoetebpidieg) seprseabpyt litotoa sqeeré@féibb/ bféffean abowEe- éhdpogsanfiher eof ,

pegyl at ed eryblinQnoi et ifore fRILAMALLE auy | R OPOI Bl hifbur Mk BT L C REPL | des
(i ncluding EMPl / hematide), m metic ant i bodi es and H|,F, |nh|b|tors (see uU. S.

Pat ent Pidbl icat YR PRGTabR0bISY G0 20018 7 )X, 10E>°<e%?&|aawleéﬂss ri¢ elgranined b _

eryt hropoi etgpR, ﬁﬁk%@ggﬁhﬂﬁnﬁﬂﬂﬁQ&Qﬂﬂtﬁ%iMm§Q@Qk§$wVﬁébﬁﬁ&ﬁmwgnd pepti des
or anti bodies that bind and activate erythropoietin receptor 0 including
conpounds r épdrresdnilk-oundgiceddeeisate ingsHm et fevils Bkt tho M Wisassa b3/ 0215444

and 2006/ 004Q85@n2§ bl tvitfassBf Mt ePRp&HInIndREELGIIRE.0A6n MAJ-ant s or anal ogs
thereof also known in the art. Erythropoietin includes, but is not [imted

to, a pol ypeRerensior shirpRoTty! - 22/ep Reredts rabhicherrdiddfieniehsad a8t or th i n SEQ
ID NO 8 melﬁg%@neﬁp@eﬁebm@ nétmﬂd%qegpm&%eﬁtﬁemtwbd mhe dqwp epoetin

al fa, epoetin beta, epoetin delta igoetln onega, epoetin iota, epoetin
ganmg, epoetPrrisiag af SEZD NRS: PR83-2M8di ti onal Iy, an epoetin al so incl udes

any of the af or eppaticAReemRRAR:t NG Wh- Fﬂ’NﬁM@b§B@dﬂ1§s’ﬂﬂlﬂdn@§dgﬁﬂe§Q e.g.
with one or nore water- 5sol uble polyners such as g ; ERéyeth | ene

gl ycol (i nclRf%g! PEGrEPOIET L) CORRERFI&MR! %GBB%CI&D

purificati onn@ndprS@obridi@COERhiNGALid i4iBRe Slolhhik IRQ IS NOR: 317r¢29dQ§CFI bed in a
nunber of patent publications, including, but not limted to, U’S. Patent

Nos. 4, 793, 088 ldhdnd 1 7espers velmpadie shapckeaigeidhyciaging amlfas broyesp @bout
purificati onsansh 448 ab&i 2 9ahBRALILINbANMENADNEVI 28 YT DR & nbrnal ogs ar e
described in a 10nunber oﬁ@gatent publ i cati ons, |nclud|n Strickland et
al ., 91/ 058@7elcrahly besegen 0T pckadew£P nMoip an” VAR &f haprid }ﬂu?'&mu@a‘tlwns Nos.

WO 95/ 05465,PrM@ag9/t2A1%%0 adRf mWuRd A8 40 mduddardboraké wasruafironadwrsal |y
occurring or_anal og pol ypeﬁildes i nclude those which have been chem cal ly

modi fied, fdreRRamrdcrably B tldH N dr: Gariasrondoryrerety 6egeh dpeiy| at ed),
radi OnUCjol dQﬁnd @Ak 0PI B8 perslidagiRRsted ﬁoﬁ&heig%xﬁﬁiohﬁ@mgbfsmmﬁelst 0% 18I et es.
15The term "erythropoietic activity" neans activity to stinulate
erythrop0|e§?§’as denonstrated in an in vivo assay, for exanple, the
exhypoxi c, polycythem c nouse assay (see, e.g., Cotes and Bangham Nature,
191: 1065 (1961)). The term "epitope"” refers to that portion of any nol ecul e
capabl e of being recogni zed by and bound by an anti body at one or nore of
the anti body's anti gen-bindi ng 20regi ons. Epitopes often consist of a

chem cally active surface grouping of nol ecules such as am no acids or
sugar side chains, and have specific three dinensional structural



characteristics as well as specific charge characteristics. The human FPNL
epi topes disclosed herein are presented in the context of the primry am no
acid struwouwns/wh495PNL (SEQ I D NO 1). However, sone of PChaSe@onoqies nay be
di sconti nuous rather than 25continuous as the am no acid residues, rather
than being in continuous peptide |linkage, may be in spatial proximty to
each other as a consequence of the tertiary or quaternary structure of FPN1
and their resultant presentation on the surface of this nol ecule.
Preferably, an anti-FPN1 Mab, or antigen-binding fragment thereof, of the
present invention binds human FPN1 con5| sting of the am no acid sequence
shown in SEQ ID 30 NO 1 at an epi t ope rising or consisting essentially
of or consi sti nglofartighlagembpdinagnisethe ﬁntaﬁli’hrﬁrgMabﬁ eisanfigrndindiggfiraggcotie ani no

aci d SE€QUENGfe &y, o?lﬂf%%esbrﬂ 1@%0&1@01@&156% LdﬁleL@bRE%@%yHC@RIaHEDREPNl Mab,
or antigen-binding fragnent there of the present 23 invention binds
human FPNL ce# B regmpiisipgfhe ﬁﬁliﬂ?lé01‘éﬁqQHef§@§mé/ﬁéléS§(qusn37SE@ PB NO 1 at an

epi t ope conpp sm@%neﬁz@%gécﬁwmn@%%Ac@énwdtgfha%g GORS| &l 2 aBfyran ami no
acid or amino acids |ocalized to an am no aci d sequence selected fromthe

group consi PP AY Wfl alwmEey ] mVNegserappy bepgeen 190 nigind ?LtE)ut ntMgB MoRyen nor e

preferably, ex@tﬁ&bet@?é}llsomandodboé%hlvgﬁﬁnmd?\%'al’s' f RGeRRL St hGkEafy, of the
present |nvent| on bi nds human FPNLl consi sti ng g he am no acid sequence

shown i n SE@ m I§a between abgyt &3] 1\ pd dhgniplr 1M m@jer@l?lywmqe% thony7edMdeard i al |y of

or consi stingoRf &N nAM NOeAGl IR TR sARUAA] hiReA | Megzeﬁﬁloﬁén am no acid
sequence selected fromthe gioup consisting of SEQ ID NOs: 12, 13, 14, 15,

16, and 95 Hugcrafidehisen BOHER oM arstabawrleNb 8pni ie g o sespr et hsacidingdh t he gr oup
consi sti g Qvfloaé%ly;‘QP}e@rWthegngé‘-%ay%;xé]asures an IL- Gaiﬂgldc@@@écﬁc%squ st present

i nvention also bind nonol gus nonkey FPN1 ( SEQ | 3), facilitating
obligatory pioglerknPie abb/afhétlwaﬁasswr ?ﬁh%fé«}m@ﬁéwaﬁ@ﬁf psaiPeRUdey el opment

studies in GREQk-iMRER lﬂsﬂnm%ﬁ‘om% SegralonRR F@RBortif Y MRAenf ek Oportin 1 or,
alternatively, "human FPN1" refers to an 15 iron trans ortlng protein
P

expressed i iiferaklnghe m5tEORE Mabseor aniaserbiding lagmensnbercefsdasmsiid PPE ®EQ 1D NO

1, as well &gyl PepYiddslsaibdisy Mbth 4R gf&%%bﬂhshﬁ?oﬁ@d idyo$ 098”1992?4 cellular iron
in response to interaction with ure human hepci di Preferably, an

anti- FPNP Mab, o Reficulgesbsidierngihe PRt W?Fe?@é‘flgend?mdﬂ%efméi“@@é nt

invention CoRREILSE e pfldnt irf chiloRbmEiRIan AL, E@bﬁzrﬁmmﬁf@mlaﬂb@@w chain
vari abl e regi on as shown in SEQ ID NO 136 and S

respect i vel ynd HCDR3 comprginghg argie a%%éqqﬁel\%mo&’ﬁlnéﬁ%é‘? BII“PSaWd 1%19 Reavy chain
vari abl e regiopn 18sngh hgy\”?esbé%ﬂ@i@ah@mh@mﬂe&@@d:o&%@n% B NOvmihd Beid

respectively; or 3) a light chain variable region and a heavy
chai n vari aBPECPEGhIOHN BSEHBIO ! 3t FTBEEPS OMRIE NG A GBI SESFHBING 0T 138,

respect inel YondRVigh o eniky RIS aRinG acfIoedtzbd toREMhidYRBId s@fueRtiisear bi ndi ng
fragment thereof, of the present invention conprises: 1) a light

chain and a fw@ahhgfgl@mamma@lgﬂﬁ@m IPNGER- 11D IN015 1MnéﬂijW5E@Kh>ﬂrSN®an 152,
respectivel y; ch Ln ayv as shomn in
SEQ | D NG fg(imell(r)l%nl\élilss ﬂf?n(?m\‘%)ﬁf%gssr%%np%c i ve y; ) t%an éafuhﬁ% riM’I I ght chain
and a heavy lehéian atzsit Shiovmas deﬂer@&@d bDSRK prdfB@bla.rvd ZSEC_fot BlahOInd B3EC for
respeot el Y BN, 10X B PG EEATLY TR RC e Rl A} RAMK: oo AR1 e

bi ndi ng fragnen nven 1 6h Co chain
pol ypeptlsdesmadnibut onNMeawmporcirefierablybetyypepi(d odsnd @wodt 25 nM in an in vivo assay

of hepcidin-25 bioactivity. Preferably, the in vivo assay measures an IL-6-induced
decrease in serum iron levels. Even more preferably, the anti-FPN1 Mabs, or antigen-
binding fragments thereof, do not bind one or more peptides selected from the group
consisting of SEQ ID NOS: 98, 183-214.

30 In particular embodiments, the anti-FPN1 Mabs, or antigen-binding fragments
thereof, of the present invention comprise a LCDR1, LCDR2, LCDR3, HCDR1, HCDR?2,



5wherein each of the |light chain polypeptides have the am no acid sequence
as shown in SEQ ID NGO 154 and each of the heavy chain pol ypepti des have

t he am nowach/seaence as shown in SEQ I D NO 152; PCT/US2009106€187 i ght
chai n pol ypeptides and two heavy chai n pol ypepti des, and wherein each of
the light chain polypeptides have the am no acid sequence as shown in 10
SEQ ID NO 181 and each of the heavy chain pol ypepti des have the am no acid
sequence as shown in SEQ ID NO 179; or 3) two light chain

pol ypeptides and two heavy chain pol ypeptides, and wherein each of the

l'i ght chain polypeptides have the am no_acid sequence as shown in SEQ ID

NO 158 and each of the heavy chain poPypeptides have the anino acid

sequence 15 284 HEpRAsomprisgche poingacid spguency ghowird 8EQ L Ne¥sabl 129, 2he

monocl onal Q@?'l@@da)ﬁd@éo ?éé{aéc%é?;{ Bhdeihd g hdndPTBNbnRin I\}I: Bend M¥BHLIi@N bi nds
human ferroportin 1 wt ess than about 10 nM as determ ned by
surface pl a§%ﬁnqeéh@walﬁ<§@0dt3 9@ 1 @t anRpEpperrePEriiRefepatitipg cssenaiabboeioe| onal
anti bOdy or c@ﬁkrtétﬁng Rl AR Jr%&%%hd@foc&lﬂ@d ﬂo%ﬁ%ﬂﬁﬂo(a@ld%%de%agct&i Fab,
wherein the Fab binds human ferroportin 1 with a KD | ess than about 20100
nM as detder rfiomeitic blyoulsmrlﬁlam q@ISEQrIDﬁ\IQSe%rIérﬂéeliatm 37d & witly e Kpreiveen

B about o g PEMAE R R PBy sbRbat St ) W IRRST Do Rt 71 Even

nor e pref er gidfyrably, haeml%a]baﬂtmnﬁaﬂ\m wnabnutfSetM,@par mom pikfantily) batwikkdh dbutti®t ween

about 100 n nM Eve refer bl e Fa i\nds human
ferroporti nl\‘%}“c()""t%l (%%R 8ent%r%\%r8%%éﬁ'oﬁ g @ ﬁ t%%n% tE)%lu (pr.l "HK Even nore
pr ef er abl y, ndiepmfenodty), banatenahdutbhodyl @rabauit i gdnevion nﬂrerpyefémlalg,rmﬁteeﬂnas an | Cso
bet ween abou 0 n ut 1n |n vVitro h di n- 25

bi oact i vll%ty E’%t]/fgrlnﬂ\}Prrt?ra Ougri terab moretpﬁer}er%% &S RATO P"f%ﬁ O%OBt 7REL

anti gen- bi nmvftgméma@m:ﬂﬂy,ﬂabtereﬁodbommm db@$t07 et wemmlabfemblylﬂﬁlnnM and about

10 nMin an I ci di ctivity,- Ev

S otorabi y bR SR AR Toa0 s SERERG B SRR 85 R R TRERTar i 2ati on
and/ or degr addtr Habs anbethendracpriakidy albtiyg art Il@e) RoVoL htmua:ts O aﬂnloﬂyutor
oD o My AR e SR 0 S0ap 38 PO FReRRedRR ey opont
the in 125 wn&dxasghMWmfmhepwodumyaﬁw@hmaaﬁbmamynﬁeesmmbs tn id liv6- | nduced
decrease in serumiron i mat e. siaprieferabl e anti - FPN1
Mabs, or antarsg n~pBinar n ¥r éﬁl (r’reé%ecre{)ﬁm 6 lr(%:Ti/lctalevelt EBanla’o Rye’fer bl?%h

pepti des selaetIEEIslltMabmot h‘[&lgg‘[ tmu@mg;fmgn@tsrthxgeqﬁfdo%Q)lh@rN@Smo&a;epti@s 214. 5In
part Lot or <Radl o0l S AR: GO MRS, 6 spnslgen- b ndi g fragrents
consi sting of thhumuwnbranmmumaqUén@m1EN@MNMbmoﬁﬁi@¢ibm&mgﬁamwam epi t ope
CO S0 S SOy RY e SREA A B0 CPDRLS!Y I B T panl o
consi sti ng ahd BEQRBDoNEsingltBs ariiBo aéﬂdlseqit@,ce ownam8EQ D NOswd 1 2% 2KD | ess t han
about 100 n s th about 75 ess {han about s than about
52°nM or 1897 TRamb IR0 AReHt ol Andtha bR ARG 0Pl Hitho WS {007,500
for Mabs ande@ignd shorn il IDFN(eflet a:bdpyppetdoelpamg orfePMistiva brs¢ntially of or

ant i gen-bi nding.fragments th nd [e! s

el ected 11 onrinal BATEMR LIRLE . LB Wb RLHp g3t B8, BEA
particulmr draode pwop sonsistie ASEQ-IBRNs: Mals, 14015, atiting efwhh ntatrDmgmfeaagrrent S
t hereof, of the resent invention are characterized by binding human FPNL
consi sting POHHE0 BYin o dMs BeirERhbe PERETAOPY 188V ipalhgst 1My Ma epi t ope
conpri sing %cf@remlbetweaga@asentmaie{bysutqfnmrevaptﬁa@tdfagﬂpfbewae@dvoﬁr@oacl d or
am no acids |locallzed to an am no_acj d sequence sel ected fraomthe group

consi sting &M SEdPytRY g cvepgnore preferphly, hagweepgbout hynido spulyi ¢ IM£VRD pet ween

about 100 nMdrepRiaily, bdweMabslied axvakl peutbeivessn ﬁt'@fé%efét@@ym\e’t\ie@n about .5
nM nore preferabl bet ween about 75 nM to about nM even

pref er ablly, Bt vedhioaBStit> B WK PereRESTRo L Gorgen @%fr? %ﬁ%abﬁrter éMabr Y,

bet ween abowenlford WMdr@at BbityedDabdiM 3 B & abaB!. ol &f BdsaptirablRetygen about 10
nMto about .5 nM even nore preferably, bet ween about 5 nMto about .5 nM

even nore preferably, between 25 about 5 nMto about .7 nM even nore
preferably, between about 3 nMto about .7 nM or nost preferably, from
about 3 nMto about 1 nM as determined by SPR, preferably, at 25 C for
Mabs and 37 C for Fabs. Preferably, the anti-FPN1 Mabs, or antigen-binding
fragnments thereof, do not bind one or nore peptides selected fromthe group
consisting of SEQ ID NOS: 98, 183-214. 30lIn particular enbodi nents, the
anti-FPNL Mabs, or antigen-binding fragments thereof, of the present
|nvent| on are char act er| zed by bi ndi ng hurran FPNl consr str ng of 26 the

o A=~ 1 " Rl A e



C for Mabs and 37 C for Fabs. Preferably, the anti-FPN1L Mabs, or
antigen-binding fragnents thereof, do not bind one or nore peptides

sel ect ed wpamodees9gr oup consi sting of 10SEQ | D NOS: 98, PC33r52004/066187 In
particul ar enbodi nents, the anti-FPNL Mabs, or antigen-binding fragnents
t hereof, of the present invention are characterized by binding human FPN1
consisting of the am no acid sequence shown in SEQ ID NO 1 at an epitope
conprising or consisting essentially of or consisting of an am no acid or
am no acids |localized to an am no acid 15sequence sel ected fromthe group
consisting of SEQ ID NGs: 12, 13, 14, 15, 16, and 95 with a KD |l ess than
about 100 nM |ess than about 75 nM €8s than about 50 nM |ess than about
25 nM or | eseutgmihtogbeit ndb andateiméncd by SBR.gesfereblprit £atlefof MebsandBdr human

ferroportin o f&%ﬁ‘@ﬁ@e%bﬁ%@&maﬁoérﬁe dk 9'&9 hﬁﬁ%ferrép(%uﬂ ?bectwéen aB&ﬁ%%f@W y
bet ween abouyt 2. 5 x 1 0an about 1 I Onore preferab bet ween ut 1 x

i DOabout 1 20%  PokREutdver) ﬁnr@efﬁfaéﬁé}ewwa@ét%éﬁoabmﬁlﬂalépukliXOOSS1 and about

1 x i0as detﬂr@br@%@abgfybeggg& apfuef €h bl yand@ﬁougﬁx@o#Qr HebRnaRek 37 C for Fabs.
Preferably, the anti-FPNL Mabs, or antigen-binding fragnents thereof, do

not bi nd Son@rderablp Pewprrbpids Welseardsdotlom X e, &Gﬂ@ﬁ@llé@ﬁéﬁs?& ng of SEQ ID
NCS: 98, 18 r%éiﬂbl |a'9253‘{@ o} GidbBnd 8 TRO ey mtaﬁd ark @Lﬁth@mﬂaragt%[\gedwlﬂﬁmg)r

antigen-bin m&yfragm&nts 25t hereof, of the present invention are

char act er i ze# Iy bpivael BeuiRIAEM apRrIouE Shalls pickrbbf babkren A0 7Y aa¢ skeus equence
shown in SEQslkr NOmdredher@mbif Ry ORS 0G4 550G 5 A1 i6 BRI 3 BGyepsential Iy of
or consisting of an amno acid or amno acids localized to an anino acid
sequence selhpsidie2f pvastivie §redithho didl g9 pgvoncaseey anplnjcgducgddectegse 14, 15,
16, and @5 wh tdufRirkiPrebat. ‘E@%@r@%k@ferg{g’\f tMnEQP@@%s o? ait¥en-Bingiher abl y,

bet ween about 100 nMto 30 about 1 n nmore preferably, between about 75 nM
to about 5 rilgEmetietheispl do patdindoappiymorp penfidesrielatiedifom diegaupsorsisgng 010 nMm
even nore pre ¥y, oetyegn about 15 nMto 27 about 10 nM even nore

preferably, between about 10 nMto about .5 nM even nore preferably,
bet ween about 5 Fnnegtisulgpeipodimenisihe aysRP N Mabs premggatiydingéesmsals about 5 nM

to about .7 mMoreyeR prRER iReRiaeRbNse aQ@D&@eﬂcﬁﬁ@%CIﬁ{ﬁMdﬂklaﬁ@Dkz 7 nM or
nost preferabql%lg fromabout 3 nMtq about nM i ssociation rate

(koff) flor Ko Dé‘ﬁépma%%frgttﬁ%alﬁmﬁé‘t@\ﬁéﬁen%wnﬁ %EQI%LQ% ¥.12%74% about 1 x
le s-1, prefgy albkyan@%wvee%ﬁecab&ytan@blﬁd Kurhfarpey 1aBRutind op¢hé ARG 8cipr ef er ably
betvveen about 1 x | Oabout x 10-4 s-1, and even nore preferably between
about 5 x |Ge°sleliceéh<afvralﬁc§@@ Ip 13%011@ HSCPHRRCSPIPHYERE PyrooPRNE pretiala®iyy, at 25 C

for Mabs andossifg b0 drRSacidr ah@loaliay locdR6d RNk lamR3Ndid VBRSace Q€lected
anti gen-bi nding fragnents thereof, do not bind one or nore peptides

10sel ect ed flroonthe E@u@m@ptlrtgmﬁsSE@tIDﬁﬁDsoﬂ $EQ4 D, Nosnd §8with 8 Bpdasq than I n

particular e t t he, an ragment s
par ol SHRGUITERL Ry SRR EN D000, O T L OB B DB 5o
HCDR2, and Hl@E)FE@n alamrpt() ls‘ﬂragdettérmlrad’byn SP&mrd‘e@lﬂgm AT ®hdlabs and 3BEQIdrD NGs:
37, 129, 2 2 %ﬁi e}_rll’d a dlssdma%on ra CFZ&T% bk %Qnele(l:r;[ flerrop 9wee§é%)ult %gaﬁgolipg\l%nd

consi sting of uence s
epi t ope corrptbolsllrxgoéls cmm‘&elablb/lbn@eeswmtz 531*!1(9/ s)Lfand)abomlohsﬂ@hhgloccf an ani no

acid or amn d to _an dlS uenc I fromthe
group consi éjgefggbl%? etg%:@ alle%tﬁI&I fza“ 1@05‘3 § %%1 i ’ﬁorggre?er% a KD | ess
t han abdlit b@@vembonemlwmnamtl 507 ‘hM ad degsminbdiby %H:R)tptefﬁﬁblmm 29 ess than

about 25 nM, %&1734& rably, at
25 C for I\/Ialb(sjc%(gar héﬁ%% forfg%%g%%d?arwﬂ %rcg Sall (ﬂ%gh %‘lﬁgﬁﬁig{\/&%&

ant i gen- bi ndbag 26¢ alﬁmam@utlﬁeﬂ\éoﬁrefedablyrmtwebnm@rd\mgndﬁbour@Sele@ptnpntes
selected fr t f In sone
enbodi nent s%q%f%{gﬁgg t%%ﬁ%%@ alb&%rzgal\/ltslﬁg)rel n’RB‘:ng%saﬁ %??erp %%%e%élb goaf Tthtrye f, of
t he present Hrcrfvrelvitutbmmcycvmassagmeauﬂ_em6h@mﬂded_m seﬂul@mjalevlel@DRZ and
HCDR3 c ri c 129, 22,
107, 25%@8 E?rellgglf}fgﬁef%g@ Qh?a&it/lg:l Y, an ?a %%ﬁﬂlndﬁg%%é%o%%%ft ?On%mof t he
am no aci d sequence shown in SEQ I D NG 1 at an epitope conprising or
consisting essentially of or consisting of an amno acid or am no acids

| ocalized to an am no acid sequence selected fromthe



group consisting of SEQ ID NGs: 12, 13, 14, 15, 16, and 95 with a KD

bet ween about 100 nMto about .5 nM preferably, between about 100 nMto
about 1 WD 20wvespsef erably, 30 between about 75 nMto &boaiS2&9nbiiseven
nore preferably, between about 50 nMto about 10 nM even nore preferably,
bet ween about 15 nMto about 10 nM even nore 28 preferably, between about
10 nMto about .5 nM even nore preferably, between about 5 nMto about .5
nM even nore preferably, between about 5 nMto about .7 nM even nore
preferably, between about 3 nMto about .7 nM or nost preferably, from
about 3 nMto about 1 nMas determ ned by SPR, preferably, at 25 C for Mabs
and 37 C for Fabs. 5Preferably, the an®P-FPN1 Mabs, or anti gen-binding
fragnents t Hérdent or gerementidps wé%@@owhww qeaptting es5SKE@ [I2MNOS8H9%. A% t he group
consi sting ofj4SEQ I D NOS: 98, 183-214. In other enbodinments, the present
invention provides Mabs, or antigen-binding fragnments thereof, conprising a
LCDR1, LCDR2, Lcm}nelel@tw@}lerﬁmgqpramtlﬂmaé@ﬁpm-FBNhylabher iR aci d
sequence ShaWuideTaSERd ReNOS cordfise + 28DRr22: CER7 L CHRELBCDRNGHABR, and
respectively, that bind human FPNL1 consisting of the am no acid sequence
shown i n SSEQIGIR Nompriging s agpiorasidecaismgssherhig SER 1BW33: 37.i 1Al BsK¥nti al |y of
or consi stinggohd 30, APRAVAE lafld Bhd ATMBOFIRGH Q)%sigtﬁag%lf {1 @RhidoQcARefEhd20 acid
sequence selected fromthe group consisting of SEQ ID NGs: 12, 13, 14, 15,
16, and 95 whey i SEXSNP At yrepitarcecoprysing orcapsigingrasietially s eensiting bet ween
about 7.5 x JrQandindRQ¥br ahiXo 4dsIochlizREEEMAR Xoid RRELVELRRPAYL 1 5 X | 0and
about 1 x iOnore preferably between about 1 x 10-3 s-1 and about 1 x i0
s-1, and eveamupppesipngpeFEAbIYNDetRebn 14adoultt, S 1d05v0tndmlsssuhankbsut 70- 4 s- 1,
as determ ne PR r-abl a for bs an 7,.C for Fabs.

B et or ablty Pha e aeBReD e Ve Bt 70 Bsb RS “RPEUTMES Uher eof . do
not bi nd oneleerminat ey $RRY pictbedlys el 2CCda Nabeand 3ie°(gookhbs eaitevsid Itg, of SEQ | D
NOS: 98, 183-214. 20ln.parti.cul epbodi t th nt i - FPN1 , or

it gen bi ndeh #RgLaRRST HeEbuges SR HOERT: BuukPioRIM ISR AR se' s
LCDR1, LCDR2y mofpiRSprablgDRYycertHUDR2 andaabdutACDIRBinGo wpviv@sassry of hepcalim-20 aci d
sequence shqwn in SEQ | 2 37,..1 22, .1Q7, 118 nd 0,, respectively,
2nd bind nutkieEmTus o beT o eR R aiet G et S BN M R S0 T
NO 1 at &Bn epodtopdl, poefiqpatilys ibagecoar aboariSindf amdgibes 3 @M, inalrd yrefofablyr bet@&en
consisting q am n Cl am no acids |ocalized n i np acid
cequence sersefad AR RRLT aft B el RSk Ry BT cpiFi RAM PTG 1
16, and 95 wiM h aa iKbb essy efHepcidibdobiod@B itnMreftreklg, thhanvivabouay mésurM | ess

t han about Selglﬂ—lgl—in({ eestf trgas[c] ir?be(r)u%irgsle\c]e% Iggf rlaglsstht p@%l roaalggaUtof Oc 1M—and a

di ssoci atiofi rate (Ko qe)c for hunan errc’)porfi NVl bt ween about 7.5 x i 0 and
about 1 x i @5picetteditabisyy medswee hepatlouvind®edinternalizaiod aabouegrddaiod0f e s-1, nore
prefera t ween .about 1 x i.0and .about i0and _even. nor referably
between hodt aogM0 e b tRte G ey Sl d20 S G RTRE R BEEID) “SPE 20
pref erabl y, tixred25lo@of lwnd dvlys narecheBifdeCsdlated Falpsthe Eoaf emaikiing of 8@ IANt i - FPNL
Mabs, or antﬁ(gfngagb#%qilqg fragnments thereof, do not bind one or nore

pepti des selected’fromthe group consisting of SEQ ID NOS: 98, 183-214. In
sonme enbodi nment sn paneulantmbddiRidbisMab snti-BPN BMibsg erenbganehimbnd frazgreent s t her eof ,

5 of the pr nt- i-nvention ri . a % , HCDR2,
and HCDR3 cg%ger“ltf’s‘ifﬁ%ge e R s gnssegla“uencéLéﬁogva ’L(fﬂnlgsgéqu’ R237 " 129,
22, 107,25118nd HEHRE20mpriegytbcinvehyd sanchchshognhube@ IFRNE: Toh2d, 82.i ng of the
am no aci d Sl%ﬂ,%%??a%ﬁ%f@%pécﬂve%z Qn(!lg% Wuﬂnar?f*‘ﬁ@pco%?lgén%%?Ih%%glpr{ol acidn9 Or

consi sting essentially’of or consi St ng of an amno-acid or am no acids

| ocal i zed t ceqmn@rhovn AGEQ 190 nte webmobegrifinooncomestii@ grsowpllcdnsi st i ng of
SEQ I D NGs: - 15 .16, ! ' t nM to
about . 5w BrrEes R an et o Bl R AR AP
preferably, fhetheenusbosiktingoSEQUD Ndxouz, 13, 1AM 5, ev.and PDiveh pKeftersabl v,

bet ween about 50 nMto about 10 nM even nore preferably, between about 15

nM to abBut 22ertARY VR AP @My PEfEPRL PSY e Hebfidd A0 aMda fboEH! ANk B8Cabout . 5
nM even norng.rphal aeakby abodeIWAE b MBABINND, cven more preferably, between about 50




15 nMto about .5 nM even nore preferably, between about 5 nMto about .7
nM even nore preferably, between about 3 nMto about .7 nM or nost

pr ef er ablwo 2brooes@bout 3 nMto about 1 nM and a di ssoci &Cirars2eaes1gkof f)
for human ferroportin 1 between about 7.5 x 10-3 -1 s and about 1 x le s-1,
preferably between about 2.5 x i0Oand about |Ix les-1, nore preferably

bet ween about 1 x i0Oand about 1 x iOand even nore 20preferably between
about 5 x 10-4 s-1 and about 1 x 10-4 s-1, as determ ned by SPR,
preferably, at 25 C for Mabs and 37 C for Fabs. Preferably, the anti-FPNL
Mabs, or antigen-binding fragnents thereof, do not bind one or nore

pepti des sel ected fromthe group consi4Ping of SEQ ID NOS: 98, 183-214. The
term "i nhi binM toriarid 0 nNe cyamindre grofoeblynbeivesiabert | HAYHP Bhaut | Hrdyae |

restrain, 2%l Bﬁé@era@lysf)éfagen aﬁ!)dtrﬂ) ARt &y ab%topmMr &gﬁ'ﬁl%re pQéfet%ﬁyecTe%eﬁ he
bi ol ogi cal effects of FPNL and/or bioactivi ty of mature hepcidin includi ng,

but not | i mi2bew St togbert L. dyavmArcHEpe Y, rbeme@a@pm/ﬁ 1\ t%@oﬁ’bzl%ﬂr ed herein

in Exanpl es Jzplhore bdferMiy, %@twe@ﬂbo@t&m ltdaabout 7 oMl 8 AL brbeHbR! eDOdI ment s,
the anti-FPNL Mabs, or antigen-bindin ragnents thereof, of the present

i nventi o ardBoWRapherbeyt2 Bsxdqﬁeamrﬁ@gaﬁf’lﬁ@ﬁerb@vm%% GispMiebomd 330 nM and

about 25 nMeg f&rf%@a[n%%é’e aQQC{A/Fy%e&P&BoGMS@'ﬂQ{ éﬁ@%’ém%nlﬁw&are@&awre preferably
bet ween 50 nM and about in an in vivo assay of hepcidin-2

bi oact i vi ty.betvgen Bl prgyibgut 25 mél, |0ﬁm91iexpé‘:f%'§wew@§}sm@§ aafhahow—% Mduced

decrease in 1§§1{Mmlﬂora%@y l)ﬁﬁéﬁ&lgm 25 bloactﬁ@tg'aﬁd QQﬁJr‘Jhyp ch%ct@tjlztegf)ﬂﬁévﬁﬂéealny, t he
anti-FPN1L Mabs, or antigen-bi ndi ng 1vgments her eof e present

i nvention arIQSO@ﬁ%Me%Qt@P‘i 12’8@1\%%11(1?@5%&@ Arefoczbty bergrerowds oM ageben and
about 1 1M lﬁfh@fr%r@f?ﬂeférabgﬁgé’t\,@% BHAYD nmna%(ﬁl@@inmb%h n;loréwaefger e
preferably, bet ween about 50 nM and about 1 n even nore ferably,
bet ween abo&@t"@sn thorehaM st about InWl inpndi vierg agspy P ea%@a;ﬁ@r%ﬁ%& di n- 25

bi oacti vity.pr&eghe! rtﬁ@zlnwwofamy fnBasWite arplLaéLﬁfaMceafdeJ?&a@@m%aanﬁﬁmbév%ct ivity
assay neasures_ hepci di n-induced internalization and/ or degradatlon of

f erroporti n PreferpRladheigrérgneey of Baprigin-3Hboaghtily-asprmenmls hersidingindpegdn-

bi ndi ng fragmemhB.atiheneef deé%atﬁlfﬂtof?érﬂ%goﬁﬂ@ chnmr@p@%mbnﬁ%aﬁt@bmi ed from
t he group 10consi sting of I D 98, 183- parti cul ar

E
embodi nert s, Mateor apigenbpripg r@ﬁg@em%ﬁhera% ety bﬁfl ﬁ@ﬁ HEF? EF@’H‘éfﬁtS% °¢¢ter eof , of

t he present ﬂoﬂy@ggﬂogﬁmc@g@uﬂ‘gt@rsggtlgm@@obgbyggbzpz,dl ng human FPN1 consi Stl ng of
the am no acid sequence shown in SEQ | DNO 1 at an epi.t gpe_ conpri Si ng or

consi sting essentd I%i‘ﬁlcylab?mllﬂd“%f@ﬁs’ihgf‘li“hﬁp%]f Mabs, aimnfigenhindngolfagaisiio aci ds

| ocal i zed tQh@ébf%ﬂH&%r@@dt%v&&ﬁﬁ%ﬁﬂ&% a3&irgat edpko (Lrambﬁ}@mugﬂegml sting of
SEQ I D NGs: 12 15, 16, and 95 with a KD | ess than about 100 nM

| ess than a@@@.ﬁcﬁé‘%mﬂpm%@h@ HaiRe adbiRavEge oy ipskQ IR APsabo it 25 nM  or

| ess tham ah@vm1éOanaM@%S{;&h%gaﬂ@ﬁn@mﬁﬁmrc%flsesrua@bmhe ghindaci& for Mabs
and 37 C for Fabs and an t ween about 250 nM and about 25 nM
preferably BetRREheDnSHRIRNGH o en otopRporising Pecopiaingcasriplibef tleen 50 nM

and 20about ¢3fxidhil bMn@hindacid ot @mBDHeMs @Ealﬁ@@@)laQIaﬁm%Famlals&ﬁ@ﬁde\ééMed
Preferably, the in vivo assay measures an |L-6-induced decrease in serum

iron | evel s.fromyvibpgivnp eongisafeent §EQYD NQre 1385 14, ﬁ?l‘ll.fb aNﬁB%andolr) agmt i gen- bi ndi ng

cons st ng. oFERoE IBRM GBSl 3R e TRES (RRRLL B 8B BE kRl gl pe OO
anti - FPNIb Madysg poferabht bgeeesntabod i7/i gMftp é@;maﬁhM Q\&nm’meerlﬁclbrabbf bett\h@npr esent
i nvention aragmﬁ@@ tggﬂdézégg?]%ye&% %lgl' %ngﬂ‘g%ewl\ga‘&ogpg rﬁ\FI't neﬁ)ogt IOt he ami no

aci d sequence Shown 1N ri'sing or consisting
essenti al | y ndf, coem mangicstrdbiyg baofvearnbawtilAoMagl abowr.5 alMi mnawrﬂisefbnab]al ized to

e L e R i LR U e
pref erabl y, ‘heVinveen mabxquticdlp, e deo a3t Zbub abouh MinMyor mogpefiertdbl y, bet ween
about 7330” M B 2RO ot td‘i‘é‘()]fugl‘r’rg\@,l ag‘a&gm?ﬁe%f ﬁrs%g\b refe%ﬁfy}/]\%l%? 8@?&‘1{&ab§ Mo

about 10 nM even nore pre
37 °C for Fabs, 2) an ICs between about 250 nM and about 25 nM , preferably between



31 about 10 nM even nore preferably, between about 10 nMto about .5 nM
even nore preferably, between about 5 nMto about .5 nM even nore

pr ef er ablwQ 2bmose® about 5 nMto about .7 nM even nor @eCpristb@oaidig?

bet ween about 3 nMto about .7 nM or nost preferably, fromabout 3 nMto
about 1 nM as determ ned by SPR, preferably, at 25 C 5for Mabs and 37 C
for Fabs and further characterized by having an | Cso between about 250 nM
and about 25 nM, preferably between 100 nM and about 25 nM or nore
preferably between 50 nM and about 25 nMin an in vivo assay of hepcidin-25
bioactivity. Preferably, the in vivo assay nmeasures an |L-6-induced

decrease in serumiron |levels. Even nofé-preferably, the anti-FPNL Mabs, or
ant i gen- bi ndiPhgViand gbrangS nMoorrestre peferblrhstvegn 70 Pdraad phast 32084 inswliact ed fr om

the group copgi.shi thegél(h%@@b (Qct% 3)98 Ing-ggtwgeli‘labout 100 nMlafld RE | o1 ar
enbodi nents, the anti-FPNL s, or antlrgg bi nd |n fragnents t her eof , of
Imr

the present ‘Drgfereblysibshycan @Oéh"é?r@é@é’rqb@étd ﬁﬂlief?gﬁ h/uhﬁwe ut@BAM sting of

the am no a%&’a&ﬁﬂpﬁﬂcé‘ve{%%Wbréf@raﬁ?@e{v&eﬁ@ojat & n\d A ERohOPRV GP4PY 1 Sing or
consi sting essentially of or consistin an amno acid or am no acids

| ocal i zed tdlwsmoﬁbepé@ifdﬁl@%aﬂé/né@gél%&cﬁﬁoﬁl Pgrfkeh©T §¥Up consi sting of
SEQ I D NGs: fgrgo okt 1 bfveer @boul B5 x 3085 SaaWhdun 1R 1660 b%é’?@t@ﬂy@&%@n 8% NM to

about .5 nM referably, bet we about 100 nMto about nM nore

preferably, WEen aahdunt 175 10N Bostwtierady hwwewéﬁutdmlé) Br afdeabayily |

bet ween abOLJ(tIOBQ1nMd%QerﬁQ&Ubre%e@aHMetﬁééﬁ@bJ@B%lmﬁ’fﬁlﬁ%mnﬁ{d xhetween about 15
nMto about 10 nM even nore preferabl bet ween about 10 nMto about .5

nM even nordstergngst byr &R pieferablye tivdeh f@lﬂ\%hs and FiG for Eyeukrefemblypmbe dven nor e
pr ef er abjgy, J%ta%ﬁl e@sﬁﬁé&”&mﬁ @Mdh&d%@&base inscRM ir@MERIsTRF Geriti g fugriabl v,

bet ween about to about .7 nM or nost preferably, fromabout 3 nMto
about 1 nM VE® ¥evef kensin-hybigpRyitymsey dpcapnsy hepgidipmdpred dpterpglizatioand 37 C for

Fabs, have %ng!ﬂms&gfau@f{oh%ﬁfe%ﬁ&m( kofixte}l Mépﬂafe%@ {h@raﬁtppmmabslopet ween about
7.5 x i0and about x 1 0preferably between abouf 2.5 x s-1 25and about

1 x 10-4 S- fntlg?arb@dmgéfaémalm {hesek dragt badoue ormere m@méesgﬁlfctafhama%ut 1 x 10-4
S-1, and ev@speh&R é@ff@g(%ﬁjw)gebqugglzgpout 5 x 10 and about 1 x i0 as
determ ned by EPR preferably, at 25 C for Mabs and 37 C for Fabs and are
further haract qu%&ulﬁyelﬁWimf‘@tsaWe Piets BEMheMitkse A AH &R LB FMSAE about 25
nM , pref er adrdorREINMRREn B AMRBE PR AUICDRE , DODROIL AL HRDH 1e112DRY, bet ween
50 nM and about 25 nMin _an in vivo assay of 30hepcidin-25 bioactivity.

Pref erably, PHhECDRIGPHBriAREES R 3G gugises hown | BHNEES edse?% n serum

i ron | evel s.23EM@NaHmbeefpelveryadlabindtiiSaR RPN 1 ERN YRR $he aBfinotd gen- bi ndi ng
32 fragnents t hereof, do not bind one or nore peptides selected fromthe
group consi sSf:q%ceéhong@Sm INAYY: o an gggpoomprising or coppjstingepseptiplly of or

enbodi et S, cohdiin@ Bt dn- aﬁPM—acW%mlrféracﬁmobﬂﬁEﬁ Q'aﬁqmﬂﬁ atlﬁ@%ﬁeegem@a eof , of
the present invention conprise a 1, HCDR2, 5 and

HCDR3 conpr if&hie g1qap %ﬁ?ﬁlﬁf&l@éﬁ&%@&ﬁ%% 1%%&?:.%&3@ M8 As: 37, 129, 22,
107, 118, ang [ PNIyC t he
am no acid gearl%%%gg& %ﬁ%&ﬁgl \g@%ydw%%q@ ?@a@fﬁﬂ) ggﬁ topelg)ljcaz%hr?%&'| Eigvr&%fnor

consi sting ebsenfi aliltyatwit bnMcmmsnp&tferatgy bEtwaem dontro ndiochbout Sauvl, meenaci ds

| ocal i zed tao_an apin id s | fraomt he i sting of
SEQ I D NOs: I8¢ prf?,rab%zx?&?(gﬁn STy FEGE 1G] LATLRGALAND RS 1 18 nM
| ess t hald abkbatt 17 5Mrivebdue $&n¥Mhaan mbmnref&@blm,l\kletwe@ssbtmhls()ml\aboubou25 nM or

| ess than ahgut 10 e s ef era t G, for Mabs
and 37 ¢ 1 o s infibARAEL BILASHARS (RIS Bl 2y Rl moRpr bty O 1R 3
bet ween abouwktwgehaboui Davido alvoulf nlY, Rvein&mr@mrefmblyybdb\e@mbwtabm a@QLﬁ X i Oand
about 1 x i0 i Oand even
nore prefer ag| Tg{‘%e rg\%%h% % %;ﬁ@@?ﬁ%ggbo%ﬂi%%n&%%%%b}s -4 s-1, as
det er mi ned lpyefSElRy ap2eTelioallalys and 87 26 fCFalpr 2)MabEso deteh c@i7abQutf200 nMand and ar e

further ghar a bout 25
nM , pre%beraagﬁ&%%hltéle\ﬁg)én&itggg&&g% 30 h% dgg(g"\{?ﬁM g%re @%Fagwer%é bet ween
50 nM and a@@uniM@Es‘ahMtQﬁlnMnnamznvwmpcasassélyepgiﬂinlf%pimadmw-y@ abilGabttivednt y .
Preferably, the in vivo assay neasures an |L-6-induced decrease in serum
iron levels. 20 Even nore preferably, the anti-FPN1 Mabs, or

anti gen-bi nding fragments thereof, do not bind one or nore peptides
selected fromthe group consisting of SEQ ID NOS: 98, 183- 214. In
sonme enbodi nents, the anti-FPNL Mabs, or antigen-binding fragnments thereof,
of the present invention conprise a LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and



25 HCDR3 conprising the am no acid sequence shown in SEQ I D NGs: 37, 129,
22, 107, 118, and 120, respectively, and bind human FPNLl consi sting of the
am no aciwozegusside shown in SEQ ID NO 1 at an epitope ®ORAIS2@006618T
consisting essentially of or consisting of an amno acid or am no acids

| ocalized to an am no acid sequence selected fromthe group consisting of
SEQ ID NGs: 12, 13, 14, 15, 16, and 95 with a KD between about 100 30 nMto
about .5 nM preferably, between about 100 nMto about 1 nM nore
preferably, between about 75 nMto about 5 nM even nore preferably,

bet ween about 50 nMto 33 about 10 nM even nore preferably, between about

15 nMto about 10 nM even nore preferdBty, between about 10 nMto about .5
NM even nora@owred eYland gboubkrMerspicablyurctseen ibauy 7apund a®unVpMewess nor e
preferably, pbatrm& eabeﬁltboﬁt MM QBB nM, M GBI RE bRbREEIRR Y,

bet ween about to about .7 nM or nost preferably, Tromabout 3 nMto 5
about 1 nM 2é§1\@@td@bmtﬁ@tﬂwnwr0w@r@rhsm£n -2apiogaivy.fapd O\abs and 37 C for
Fabs and a dﬁs%&@e%atat@qtofg %r%uﬁlgtpfeﬁ)ﬁpMI BURER 2b&T: Fy%@ptotﬂ Nardd BEEEEN about
7.5 x i0and ahout e s-1, preferably between abput 2.5 x i0Oand about 1
X i Orror e Spr épeﬁatﬂr‘ife@b‘tf\héfé’ﬁefa@@t}ltt2 2% 407 Dandiabepblix 14 - morervelevls nor e

preferably hgtmeemoaPouiods D&né-@ooﬂt Bx 1o ‘a‘ﬁ]d aﬁ(pgﬂéb mlaré‘préfgraﬂiy%et%vee@a%oﬁitet erm ned
by SPR, preferably, at 25 C for, Mabs and 37 for Fab are further

char act eri zedk By shawd #hguign Oc:sSo %éi@tﬁzé@ﬁedetuoihR Qlaftreﬂ?m atr?é %@fdﬂabzanw
preferably betuegnd0® aMAPdheNHD aday AMsuRE o R &HEQLLkYinkelween 50 nM
and about 25 nMin an _in vivo assay of hepcidin-25 bioactivity. Preferably,
the in vivo ®8daylsnBie&inbds they vipe gsspheflseddigde pivadiity Asssemeanes on | evel s.

Even norg prh%t&(tlalatdmedtlbana%ﬁofﬁ%r a@pﬁau&trof@atobaam bERdifRg. f r agment s
t hereof, do not bind one or nore 15pepti des selected fromthe group

consi sting drefaedy.Ity }odPNGabtga agisgen-binding fipgmensnisereefpdmarbitd 108 t he
present i nvepdk peqmdésttaeaat fro&aléﬂgrdvﬁbamseﬁg &YH 65l ng-fiuagpgnt s

t hereof, are characterized %\I i ndi ng human FPN1 consisting of the am no
aci d sequendersprstinbivm thspai-F BV Nigabs, ta@ae%bntlob@a%ﬁﬁﬁheﬁotigioapt Bhsi sting
essential |y @ o0hor 3BRIdSS deldfhe®@Tro@ MM PR oA Hg BF SEHIHRO8C belsigbo¢pl i zed to
an am no acid 20sequence sel ected fromtheM%roup consi st of SEQ I D NGCs:
12, 13, P4, 15, epartignlyr gubaginetsathrenti-BEN! Makm ozsggmn-bagl tﬂ\%agmsgfé t han about
50 nM | ess thden, ARRWresdR ilMiticRlcohfiES allitaR 12bopR2 I, e ket acpraed by
SPR, preferabl é§@at 5 Cfor Mabs and 37 C for Fabs and have an | Cso
bet ween abou'd ISR NPARATFREIBEIMIPS agifpedugiicesshe whinSHBRWRES 37007md and about
25 nM or W@Bel19f:ﬁ1fdQ96d@ép)éct%ltyV\ﬁﬁ%1&QmHl%ﬁﬂdl aoMting%? tHiMhiidd R i N Vvivo assay
250f hepci di n-25 bioactivit are further characterized by having an
| Cso bet weerfcaB#§shagpn &V%blothan PIRRE CPREIFBE ApFApSistigeRsiirNgbat 75 nM

and aboufp 1 ceMlsuH%B@an%ﬁﬁoearcﬁtdrumnbeaua@a@a@b&tétanéﬁnﬂal\e{taegquatt@uueclemM even
nore preferabl et ween, about nM and NMin an in vitro assay of

hepci di n- 25ftstﬁb e 8iouR £apsisipreet SFRBPYOY he 1Pnldviy 404848y WS ur es an
| L-6-i nduceq,4ecLoash, hdlingah 4R, itkQeh ORI B0 nbl ©fa mbsl%m r{t 519 30vitro

assay of hepcidin- 25§%loact|V| y assay nheasures epC| duted

i nt er nal i zatbeowrematshior0adGoatatt il o, oford @eiaplyr betweeh abcﬁt/éﬁan daoptief erably,
the anti-FPN S a i her not bind
one or nore é%w??l 2} refegé%tlyég&t’vgen ab? 1?{% n&%ﬁﬁg%gﬁ?@tsf‘;ﬁn% ? %ﬁga NOS: 98,
183-214.25 betwebmatmar 15 rivli keeabo e o], meamtreqre piiaEerabht, betwEBINRbEDE nMoto
antigen-bin f n re

characteri zg‘h&gysfrb gglp%ﬁt??e%rg@%ﬁf&fg%%%g gﬁ\%%]%bogt %’ﬁﬂtt efﬁﬂr@ aci d sequence
shown in SE@rdfﬁabl@biwa:tn anuepiYopeocoipM, siengnae prelbrdlysbatmgnebsedti al |y of

or consisting, I 0 o acid
sequence sel ect%eggpr om th qn?o%{r%tejf%raglgt?é&g @O%I[ 9&}4 t@é%lu ESI%C% def%@m% @ 14, 15,
16, and 95 \ﬁPBhplafemlybatZ\ﬁé@rﬁora\wuandlUO’CﬁM Eabs abaulCsa Etwdoh alpnueifé)rravbl Y,

bet ween o] o] I\Y s out 75 nMto
about 5 3ﬁtt)lt\)/l %ég%%ﬂ%%ﬁtpp%g%%gbq]e %6@& V\ag({e% %&M%Rﬁf\ﬁvﬁt?%&gt@gut 10 nM
even nore prbefvecmbf) Yyl ahdabweeld mMbovin i1 Brvaddstyofabmidin-2Dbinddtiviey 8 hamibse
preferably, between about 10 nMto about .5 nM even nore preferably,

bet ween about 5 nMto about .5 nM even nore preferably, between about 5 nM
to about .7 nM even nore preferably, between about 3 nMto about .7 nM or
nost preferably, fromabout 3 nMto about 1 nM as determ ned by SPR,
preferably, at 25 C 15 for Mabs and 37 C for Fabs and have an | Cso between
about 250 nM and about 25 nM, preferably, between 100 nM and about 25 nM
or nore preferably, between 50 nM and about 25 nMin an in vivo assay of
hepci di n-25 bioactivity and are further characterized by having an |ICso

bet ween about 100 nM and about 1 nM pr ef er any, bet ween about 75 nM and

I T Y T T s o, A I o o



25sel ected fromthe group consisting of SEQ I D NOS: 98, 183-214. In
sone enbodi nents, the present invention provides Mabs, or antigen-bi ndi ng
f r agment swoherows496whi ch bi nd human FPNL consi sting of whe/usremocast d
sequence shown in SEQ ID NO 1 at an epitope conprising or consisting
essentially of or consisting of an amno acid or amno acids localized to
an am no acid sequence selected fromthe group 30consisting of SEQ I D NGs:
12, 13, 14, 15, 16, and 95 and 1) a KD between about 100 nMto about .5 nM
preferably, between about 100 nMto about 1 nM nore preferably, 35

bet ween about 75 nMto about 5 nM even nore preferably, between about 50
nMto about 10 nM even nore preferabl$3-between about 15 nMto about 10
nM even noretvseefwpaoypM %’é‘ta’gﬁéﬁ nb gisterady. Arpeen @pwUP nMsandpbowvten nore
preferably, MWﬁ}eQQQHt béw&MaB&ltg@QMtandébdﬁM ﬁV@\J%nHBFeepr&Er%ﬁ ?rabl Y,

bet ween about '5 nMto about .7 nM even nore 5 preferabl ween about 3
nM t o about betveanpbogt25hé andybeptd b inan if Wévma%l@baﬁhelsmﬁlm%)({910&@6’@% apdnM  as
determi ned hy, §P&%cmas@1fa€cr(ﬁ?i %rhﬁﬁan%ér omnﬂ\éape% ahs 3¢ xGof O anlgahs 2) an

| Cso bet ween about M and about pref er abl)( et ween 100 nM and
about 25 5nM! ot ﬁos@eﬁraéﬁé%emeya@@t%\éédo 3] Wahqmléﬂeuﬁ 2BrEiefbn in vivo

assay of hen)@mwat%ﬁtbmawam Ld6ut BY 168N %@ekﬁmw@@e@ag%e&% dMand about
1 nM preferabllé% 0 between ahout 75 nM M'and about 1 nM nore preferably,

bet ween aboutx Snmlch‘ﬁ’dmaltfblﬁ s1 #ideteeyiaed hyoY R, pieErabhapl 3 "ChetMgs andibout ~ 25
nM and about373c RYIH.R. @erbiblYithd A vAS9&Yy RitastRPE Al RindRccRidfaGks Mistym and 4) a
di ssociation rate (koff) for human ferroportin 1 between about 7.5 x i0 and
about 1 x i Oropreler Bisfoabbethgéerirapwiat ofheBridini2d bigadivih 8ty meRRUEDnor e
pr ef er abjgy bl%%éﬁﬁ@—ﬁhdﬁ%‘iﬁter%aﬁ‘zaﬁ(Q?dﬂg/oﬁ@é%%dat;on)%f fQroporkin 12BGnlRgYEN NDIre

preferably between about x 10 s-1 and about 1 x iOas determ ned by SPR
pref er abl y, Paferoy.che aii-HoRE Mabscpr 3ptigen-ppding Aiggmenty aereelads 30t bingans ¢ vi vo

assay measurfse pdprilids s@eétgmy&@qle%ﬁﬁg%@tﬁ%n@of%@mN@@rpsl gselig. Preferably,
the in vitro assay of hepcid |oact|V|tKﬂassa measur es

hepci di n-i nduced? H@ﬁ@ﬂﬁé?fp'%)étmf‘é‘ﬁ Baartof PRt at angeendrinding Fagp6pein 1. Even
more prefer aRhdor, IR QG 1RENbn VBRSrsc QR gepr2 AR NdicrR if riagrent s

t hereof, do not bind one or nore peptides selected fromthenlarou
consi stilg ond BEBRAsomersingghe aniga agd sequences shpwn pAHQ NG 3énBddiZrent s, t he
anti - FPN1 N@b511oogndaat%%%twmyngidm&mﬁgﬂﬁmﬁcanaeﬁr%cz;ﬂhe%lﬁmldpr esent

i nvention conprise a LCDR3 . and HCDR3

conpri si ng tSAECHFSAY HRiSEIBNIRNca 28 FRIRAC $ANPSENE Prraweinggwentfly of oy 25107,

118, and 12Qondi@aPecd a‘ﬁﬁrlloyacupd?Qmﬁfoeacﬁb%EﬁﬁE@% o BRiddYac 1 AVduBkLe 3R cdi&dS0 bet ween
about 250 nM and about 25 nM &Ie erably between 100 nM and about 25 nM

or nore pref%%??robléf%’étﬁlgﬁsﬁ BiPsabbde: Folhlfiard ghandiyi vo assay of
hepci di RAQAGTAY b Mavir3 1§ RLBBhKcr 436, 100 n] ¥AA SAUFRASHEES an

I L-6-in ucecf ci(ecrease In umlron evels. Even nore preferably, the

ant i - FPN1 MbosyecpaboantGogdhtolabod il miyl, ﬁlroaﬁgna‘hltablyt eereohboud @ mdtio 3®ubl nd one or
gnge pggt I de%/[ Se?elnen%rgPre{fereft’)rln %Q r%lr':lgt g@s ttore]leoué 99 OI(/[F ﬁ%%ebpre erabl?/,8 183-
ant i gen- bi ndietwger a@gnﬁml\& tciatbemtd@an ofentrhee présbdht bétwvanbown0 oMrrprl se a

LCOR1, LCDRZ, , id
sequence shom%u%%éelf Boﬁ&e@q%yz’ bﬁ\ggn ﬂagl%%gla\??on% gﬁldgvfgér%% ggpgg!t ively,
and ar e Thamadtrelly.dethcby ativaid myg taabobC3OM) etovaame mbfawblySbeZ\Ej&nraMLaﬁd about 25
nM, prefer %RJ[%G gg&t‘“ﬁl\ﬁﬁh&%s{‘ﬂ\{é@ﬂﬁga@%Lbo%?% H[bf'to %039})512155’5&%&%? B, bet ween

50 nM and abou N Vi vo assa bioactivi'ty and an
| C50 bet meerSPﬁxbmﬂferabl}OatriM”@rﬁdl\éﬂb@ade°ﬂ|\ﬂ)rﬁﬁbef2éara]lﬁls<ybetmnMZMt 75 nM

and about 1 r 1 nM even
nore prefer aag if%éﬁjeﬁga%g{%ﬁfggwﬁ\g QCE PZ%QH\IFQ/I f%lla% ?‘%}%g@?/tro assay of
hepci di n- 25 bm\lwoé(th\andl gbouiF?rSGﬂ\érradnlng/ylwh fmeayi of hepoidon-as iayctinga S uarels san

| L- 6-1 ndyce j I e Iy, itro assay
of hepcid%)i n- 5@&%'5 %Dg%ﬁd\(/)i%%\@%g%dt 1(r%rle ﬁe\rf%sbﬁ%ggt%i%gl%-%ﬁr? 3&%% \r{nal i zation
and/ or degr adamiconproferablyr batypentabeut 30 nl\aedh abrot Enldy @hemtﬁwf;feltahle anti - FPN1
Mabs, or antigen-binding fragnents thereof, do not bind one or nore
peptides selected fromthe group consisting of SEQ ID NOS: 98, 183-214.

151 n particul ar enbodi nents, the anti-FPNL Mabs, or anti gen-bi nding
fragnents thereof, of the present invention conprise a LCDR1, LCDR2, LCDR3,
HCDR1, HCDR2, and HCDR3 conprising the am no acid sequence shown in SEQ ID
NGs: 37, 129, 22,



107, 118, and 120, respectively, and bind human FPN1 consisting of the

am no acid sequence shown in SEQ ID NO 1 at an epitope conprising or

consi sti nyoeswaws4sal |y of or 20 consisting of an am no &CTaISer09ani1AD aci ds
| ocalized to an am no acid sequence selected fromthe group consisting of
SEQ I D NGs: 12, 13, 14, 15, 16, and 95 wth a KD | ess than about 100 nM

| ess than about 75 nM |ess than about 50 nM | ess than about 25 nM or

| ess than about 10 nM as determ ned by SPR, preferably, at 25 C for Mabs
and 37 C for Fabs and an |1 C50 between about 250 nM and about 25 nM
preferably between 100 nM 25 and about 25 nM or nore preferably between 50
nM and about 25 nMin an in vivo assay46f hepci di n-25 bi oactivity.

Pref er abl y, behen shoyi 2p01M gadbapowte gl ey i irp pssy piigneidia-2d diopetrde 498 ser um

iron levels.y E\iﬁgbcﬁ%rﬁra%r(ﬁ f?fo@mlb{an éx@(ﬁaoﬁﬁtﬂ et aﬂ)\&P?’s x%%’f“&dd%&h’[ bi ndi ng
fragnents thereof do not bind one or E) pepti des selected fromthe group
F

consi sting ofx BEQ' prefuaBly twgyeen gupl.ax 16 nﬁabwit Eall8r s emsoiprasiebly, t he

anti - FPN1 'V%tét%veer%boﬁ{‘f i gens bhpiono J? ﬁ@gﬁ'e Bﬁée\)feﬁ' ﬁ{o%g%@f)ly%%eﬁ{ foint
i nvention conprise a

LCDR1 L(:IPRZ

conpri si iy thel G Al ded @ahwene@eeﬁwdhyn%mef@bm 253G forpgaps arz@z 107,
118, and 12G7 ¢ esnasd 'PY&&rXbl QﬂéjmmvBst%MuFEMILC@Hﬁh&H'dQ&ea% in! s@r%mam no
aci d sequence shown in Y NO 1 at an epitope conprising or consisting
essent | al|yleflleﬁlsszWEeir@biaH@l@flﬂaﬁssmfdep a¢inds sloagiithassacmelsiitvcal i zed to
an am no aciyd,EAURNER iSEheChEch aﬁﬁfo@@@g&dﬁl@n&r&%@roﬁ&ﬂﬁ i SE{din@t SEQ I'D NGs:
12, 13, 14, 1%, 16, and 95 wth a KD between about 100 nMto about .5 nM
preferably, PdtaREAhemEdPN Odbsr perisshblding fRgmenvpihercely &F wat BiH 91e et ween
about 75 0nMd Qe fHAHLs sa1e0M frcﬁf{ﬁl@ gf&b%m{%{sﬁﬁg%f@ﬁ@mIb@SV%efmaiilQUt 50 nMto
about 10 nM even nore preferably, between about nM to about 10 nM even
nore pref er abl y, ttigelherandimentsothp gatt BPRAbYges, oemﬁmntéwegﬁ%ﬁemﬁr ef erabl y,

bet ween 10 aRour o7 tHWrdsont @ROMIoncompide: even nore preferably, between about 5
nMto about .7 nM even nore preferably, between about 3 nMto about .7 nM

or most pref er abby 2 lEhighriaBe havntemgs shsarin SEQND N 1bert TRABY by SPR,
preferably, at 25 Gd.q52 MaBstieqg. 37 C for Fabs and further characterized by
havi ng an |1 C50 bet ween about 250 nM and about 25 nM preferabIB(/jl bet ween
100 nM aRd about b23 lighych epa%%léeawe\aeraéﬁhvwetsﬁ@éﬁ | IRV bout 25 nM
inan in vivo assachpflme&@édak,ay?& bi oactivity. Prefer abI y, the in vivo
assay nmeasures an |L-6-induced decrease in serumiron |levels. Even nore
preferably, the &nti lghipﬁ?gn%fb% heayy chaids gy RERAE NG ééﬁé‘?ﬁ%EQH%reof do
not bind one or nong. Q@@trésg&;iw§§| ected fromthe group consisting of SEQ ID
NOS: 98, 183-214. In particul ar embodi ments, the anti-FPNL Mabs, or

anti gen- bi ndlpﬁamflhea%ﬁﬁ%l oPESifE PEBE amip agi scdyenss v in G EREP HIP: d@ﬁpn se a
LCDRL, LfGDR%y chitddBBom br cdﬂgﬁ%, es@ﬂgalfg‘%oﬁﬁm% oS A EnihO5id6H dfinACi d
sequence shown in SEQ | D NGCs: 129 8, and 120, respectively,
and bi nd hurfaids leppized r?§|a§11110ﬁ‘§1d<§Funleé selpqisflrofe ihg siwp senEnsHSRR Ph SEQ | D
NO1 at an i 0RG3COTPY15! RGOk RIShAHERRIBIREMA! Al Rlwdh J6aRST STI ng of
an amino acid or ‘anino acids [ocalized to an am no aci d)sequence sel ected
25fromt he g@@thoelmsnt StnMh grajératBE Qe twdeNB® 1t II)Q,ant'é ,abd | nEmofl6, and 95 with
2,0, bet ween goml, AT PraRRiL R I REELSE il PRLVRETBhay: 100 M
nor e pr efder abl tp, abbtethehfh e‘ecb(nmire Boferablyt betadrowboul 05 nMl to evoan 1 hmoYlecvpr ef er abl vy,
M o about o BeftbendRi et \Phe BsER.cRbE, LFLER AR EIRE Joout |5
nM even noraboypbabeioabdyt S rb‘é,taweemoatpmﬁralﬂy,rbmwem @lvot nM 7o ghivht .2ukln nore

pref erabl y, n e ly, from 38
about 3 nM teggna ou[(] re%?é%k% b§w)3%4 bglrlt%bn%gg) %’é“ts A ’%r]g%gérg faﬁy’ %@925 C for
Mabs and 37 abpdtdmM-@bbouthave aadadirsswed babPRprefandy (akdf 1O fof Mrbhandan

ferropordyn. %f%%%ﬁ‘i%? ZI%OHJB I? B]%)ug'g](-)dl%ﬁ%ld]akglﬂ(%S %9103) ef aﬁﬁggﬁ% &hgpabl y

bet ween abou nor e Between about
1 x i 0Oand abdiendlabguti20 aNd cemen pratirably between 50 nM and about 25 nM in an in vivo



S5preferably between about 5 x 10-4 s-1 and about 1 x 10-4 s-1, as

determ ned by SPR, preferably, at 25 C for Mabs and 37 C for Fabs and are
further coweramwesidged by having an | C50 between about 2PB0TAISR@Gs@BDUt 25
nM, preferably between 100 nM and about 25 nM or nore preferably between
50 nM and about 25 nMin an in vivo assay of hepcidin-25 bioactivity.
Preferably, the in vivo assay neasures an |L-6-induced decrease 10in serum
iron | evels. Even nore preferably, the anti-FPNL Mabs, or anti gen-binding
fragments thereof, do not bind one or nore peptides selected fromthe group
consi sting of SEQ | D NOS: 98, 183-214. In particular enbodinents, the

anti-FPN1 Mabs, or antigen-binding fradfents thereof, of the present
i nvention cc@ﬁﬁmpgl@PQd@@%M%C‘ll)@EF@ an wegEbR, 1 0%TpRed abgst b, HCDR3

conpri si ng the. a6 RyASH %oﬁ%ﬁ@%ﬁi a‘%@ﬁ’t\’ﬁl\}l Mook N@efegbmetwgglmba&%o nkE, 107,
118, and 12 respectively, and bi nd human consi st 1%\@ t he am no

aci d sequencad strgivhnMnovsEQoreprajeiatly dhetveasn étmut HpeM gethholish Y ib#n ionsi st i ng

essenti al |y ,9f, Ry P AScRild- Ml&icu@i{} %439 dRCdcchiioh ra@é&@?fo@ﬁhlﬁ% | ocalized to
an am no acid sequence sel ected gr oup gop& S of SEQ I D NGCs:

12, 13, 74, fqr@poq@lb&hwe%quwawﬁa 4né§§0wt|11ario 0 aaﬂé%faﬁblxbﬁwmabr)@ss t han
about 75 anﬂﬁﬁﬁ&Qﬁ&b&Q@P%1(50s1n%re|p‘?§§raﬁl @&w@&%%ma@ oM Md dbeSS t han
about 10 nM as determ ned by SPR,prefer or Mabs and 37 C for
Fabs and a eﬁ@séc»emdue@wm%rﬁ@re(q@ﬂﬂetwwamméﬁ1Peﬁr@ﬁ@la@qtrln><110bét Ween about
7.5 x i0and RRAMhLedbySHROBEiMIAR % -BSEMRRR .RPPHC By PibX PORRENAREW 1 X

i Onore preferably bétweéen about 1 x i0Oand about 1 x i0Oand evén nore
preferably V2B apay Weesreapdllo-mducedglegrease in sy iggadenelsy Prefergy tsin | a5
determ ned Ry, 3R 5y o@flﬁjcﬁﬁrﬁﬁ M@acﬁ't'ltyzalg’Cgnie@é’uré%@&n(ﬁﬁl%dg’gedq;lt&ﬁzﬁhzms and are
further characterized by havin bet ween about 250 nM and about 25
nM, prefer &Bﬂyr%t%@HOE@GOW%hd about 25 nM or nore preferably between
50 nM and about 2B M FtRa@ll i WM oSS RP) BRRGH AbPmdInbirgam] Vi ty.
Preferably, the in vivo assay neasures an |L-6-induced decreasé in serum

i ron | evel s.21SBINEFEORI e SIpRETZ FeARIiNe, Of 1§ECTERg fhe FPRESYLS sevstity of a

anti gen- bi nCl'yllﬂPtofnr SUTBR SnlilET, 8PfiscalObiAbes 1%9né@és@§119ﬂ1@0195af6@£e pepti des
sel ected from group consisting of SEQ | D NOS; 98 In
sone enmblodi reEmiNgtig ofial disgsesdaied SyRpETtS emditippreorhitord CFSPNl I\/abs or

ant i gen- bi ndi ng fha@iR Sy chfler e nrreCmMdr GtibEPRE Gk CDR3 HCDR1,
HCDR2, and 5 HCDR3 corrg;rrl sﬂ%g ?ﬁeprgm no rag%\é slequen?:nglpshovmlqng:_n SEQ I D NGs:
37, 129, 22 resiigipinggargnhibiting thomeidpnes greaci s/ of LEP19m distiteratonHpN:

consi sting o dkife. ABuNCvaGS ShdSBRMRNGAL SR WAY bB SR PpNRnledatin & epi t ope
conprising or consisting essentially of or consisting of an amino acid or
ani no aci ds ¥FYearny ey BoRrer 2§ 958" ba@m@ faged Hiceeos 8 RIS a6 He A%t gr oup
consi sting offa SER)ER dWder, ténditlod, orldfseast 2and 1discBRthudPwMintihe &ukRvé®ss than
about 75 10 nM | ess than about 50 nM |ess than about 25 nM or |ess than
about 10 nMCAS defUYHTLFedrar sspRomy Aisgrdsragsmgitionor discags i Gratgdhtys' &ind 37 C for
Fabs and haqﬁ)r@ﬁro{rmg}&tw about 250 nM and about 25 nM, preferably
bet ween 100 nM and about 25 nM nore preferably between 50 nM and about
25 nMin an in vivEsagsay By cw@&w&heﬁWgsldbﬁrﬁéafrwFf%}ms%cco?f%n&taﬂteher

char act er i zggbshy ii@Mioad Tﬁ@teh@%s@ﬁﬁe%@ﬂn(ﬁmubn(ﬂﬂﬂsew @8dschS about 1 nM
pr ef erab] y bet ween about 75 .nM and about nM nore preferably, between

about 50 nMiFghaRBEGEY ereivnddredie gpric ﬁde%ceﬁeélkﬂwe hepeidipaspmeisbut 25 nM and
about 1 nM idkofarsl McMiihg, BuBis Bxit€f to @BGIaGhdhidd, Bit@aCihiddty andtiigber ably, the
in vivo assay neasures an |L-6-induced decrease in serumiron |evels.
Preferably, 8ICi5ePFL ro assay of hepci di n25 bioactivity assay neasures

hepci di n-i nducedThdtk@k NabiAadt bioohiamita9" reeg P lah@fia ofat &Qclbgrds@portin 1.
Even nore preferably, the anti-FPNL Mabs, or antigen-bindin fragrrents

thereof, do 'Fut ObifHF*UrRle GKiePrsH dnfprdipp.i H@@l@a@%@fl‘éa@ﬂamﬁ diyeesr Ship

consi stizg GherdEQnldR d¥IRps Afied SRrklfized by a shorkdAePRE bioedtariireghadhdrent s, the
anti-FPN1 Mabs, or antl gen- bi ndi ng fragnents t hereof , of the present

i nventi on cofpIfEEoR0l itepaA magreihecs, VipiRssulsErRiceropreRge apgunt QfiTeIcDR3
conpri si ng tREBRItOMaRCIH rSEBIIRNGEs. StMliohdhsSfefdd W itNQBemid 6f chkdfls 22, 107,
118, and 120, respectively, and bind human FPN1 consisting of the am no
aci d sequence shown in SEQ ID NO 1 at an epitope conprising or consisting
essentially of or consisting of an amno acid or am no acids |localized to
an am no acid sequence selected fromthe group consisting of SEQ I D NGCs:
12, 13, 14, 15, 16, and 95 with a KD between 30 about 100 nMto about .5
nM preferably, between about 100 nMto about 1 nM nore preferably,

bet ween about 75 nMto about 5 nM even nore preferably, between about 50



40 nMto about 10 nM even nore preferably, between about 15 nMto about 10
nM even nore preferably, between about 10 nMto about .5 nM even nore

pr ef er ablwQ 2bmbose® about 5 nMto about .5 nM even nor @eCprishb@oaldig?y

bet ween about 5 nMto about .7 nM even nore preferably, between about 3 nM
to about .7 nM or nost preferably, from5 about 3 nMto about 1 nM as
determ ned by SPR, preferably, at 25 C for Mabs and 37 C for Fabs and have
an | Cso between about 250 nM and about 25 nM, preferably, between 100 nM
and about 25 nM or nore preferably, between 50 nMand about 25 nMin an in
vivo assay of hepcidin-25 bioactivity and are further characterized by
having an | Cso between about 100 nM and®about 1 nM preferably bet ween
about 75 nMdiebealsbde. broac pnlingsd ko, prrefiepagkripl cnpecaidiisnosideByelits0 nM and
about 1 nM rﬁéﬁ‘ﬁﬂum(/@r ﬁb&ét%%&ktﬁranﬁ%bmﬂc @igb?&grs %ﬂﬁMc@ﬁtﬁtuﬁ&@%ﬁdé nMin an
in vitro assay of hepcidin-25 bioactivit Preferably, the in vivo assay
measur es an offfer élsqaﬁﬂﬁ@@‘é@lsﬁé%t @a@@tqdn?vlﬁlelﬁ%ﬁtith’@ﬂam@@t&nsandPF@fl?émabl y, the in
vitro assay i@fudiep ﬁlﬁaaa%wmtexua%%@g/ ﬁtﬁﬁararfﬁa%s&epabgtmoglgjduced
internalization and/or radatiorn of ferroportin Even nore preferably,
the anti FPNafl awwérﬁxnorarfe%tw Sferidasy Gwhﬁlg%umﬁtagir?éthﬂ%s sYSEMBOPUsdo not bi nd one
or nore pepterﬂﬁémaetue%r% JiQm trtteatgrsquﬂan%ﬁ%%waghsetseﬁﬁg tatltot\tos 98,

183- 214. I'n particul ar embodi ments, the anti-F ,

ant i gen- bi nARIGSF MEGHEHIINAIERNEIST (¢ So A p SRS, lsrmﬁhem)i dﬁlee@rﬁiru se a
LCDR1, LCDRZnrohfeldR3ase ﬁ%&a‘teh'%%y AReknHCAAR QR doR NS cLidRoAM NO aci d
sequence shown in SEQ I D NGs: 37, 129, 22, 20107, 118, and 120,

respectivel VEAUSHEIB-nd human FPNL consi sting of the amino acid seqguence
shown i neSEQ I D NM@amhadty bkERl BIQBQtthQﬁH%ﬂ’cé@bﬂQ Qﬁln%%}§§s§h'a'ﬂgh&)%§l%ﬂt' ally of
or consisting of an amino acid or am no acid Foca li'zed to an am no acid
sequence sereé%@cs%eabrrle»h@t%réolerrbttrapebﬂ%tl%tﬁoriawara igtiosq ptiRets (Waiss, etpl, 14, 15,

16, and 95 apgnl) J%ﬁ%b@tmemz@@@yt) ﬂig&nnéﬂatq ebpl@lem@mwmpmfgerabl Y,
bet ween about 100 nM to about 1 nM nore preferab %t/] bet ween about 75 nM

to about 5 rRROl&EVEsPlavestel-pr el lnsity 1058%%%4 (%Q%htNeg@ nfato- @bdbut 10 nM
even nore prigfsr al i1 Detovesin): @tt%tth &541 nMota) 1@10@4@1 74@3 Pvb3)er&nepr e

preferably, bet ween about 10 NMto ab ven nore preferably,

bet ween RbodtosNAABd BsoUSA 50%M06e1\?é91(2r%$)é Iﬁ etnertalbfrlvdla%t WekM about 5 nM

to about .7 IEMm@\regmmeecﬁrneetatamnmo%tmm (ab%thgSaraM Bi@ogbout .7 nM or
nost preferabl from about nM t o about 9% det er mi ned by SPR,

preferably, §%%Q§ ?@O?t@oo%b@rgaﬁﬂz@?m’@ 8t ﬁi%fb’slo 536§ﬁ8@@§@ Btriieea” about
250 nM and %bﬂuba%eﬁMologgr@ﬁQDﬁ@(bw 26eHeen ddd pQBicaMeRRGrhRUL vidd NM - or

nore preferably between nM and about 25 nMin an in vivo assay of
hepci di n- 25 eBidgaee thay rtigFPRg Maks of the Graset iemioa stReseI g0 ik dAe¥ sabout 1 nM

preferabloy, betwaag pahail by te PMs@ thvalel bre Indds ORFRidY SEahabhysisiket ween
about 50 nM and about 1 n even nore prefer abl3r(r bet ween about 25 nM and
B?

about 1 nM ithr adminigrageq ehogtiAENAMas. Oﬁeﬁtgrlablﬁdlzs st hrefyol thend 4) a

di ssoci at i Ofbrés&{t%véﬂftﬂfnf In doffe chBOBMALR EQRARM JT trdat gfaﬁﬁﬂ@c&ﬂﬁﬁés the 5 X 1 Oand
about 1 x le s- preferably between ‘about 2.5 x.i 6and .about x 1 0nore

pref erably 6@9«@@4@%‘6@% alp@armbalﬁtsatcoep%ﬂm cqmprising aagti-EUNA MiBr& preferably
bet ween abouhti&nbildheSrakmeNdhddpUs a dubfect Hask ﬂ)@bﬁéxmbﬂﬁ@ pRYioISHE aspr ef er abl y,
at 25 C for Mabs and 37 C for, Fabs. Preferabl the i.n 1Qvivo assay

measur es2an eteriBed herin s ¢ desin diserdiry ugiag gmdardpdminisalien Cgiguey abl y, the in

vitro assay of h?@ﬁ;ﬁtﬁiz&sg &’écme%fotmﬁ/btNseaﬁaa»rraaame&ohﬁa@te@hary@bduced
internalization and/or degradation of ferroEort . Even nore preferably,

the anti - FPMpsageiyad fgpetofSiogime prafar thgmesngg lglsttar?éP)éBPCh“’dS&}’?ot bi nd one
or nore peptdedlRa tralpeaicauftr AAihevOiAMRL @mﬁ@anﬁbtdygn@fva%%@ng\@s 98,
183-214. 15In partjcul ar, enbodi nents, the anti-FPNL

ant i gen- bi ncf?cﬁ‘ﬁs fich ghinfiscashesiedes: egtder pad ts?l%lg@ﬁtherwma élrf“ébi*ﬁi]rti‘/se a
LCDRL, L4GDR%: tHe GRS dy bICIaRbodyHORISE to @fed o ldedBs rGRUmRY inShd18ditiu1.ahno aci d
sequences shown in SEQ I D NCB 37, 125, 22, 23, 110, and 19, respectively,
and bi nd hurféf ctwpm@%rfsﬁlsgtopmjl v 3% LR H e pakaigeron s aaifadk 5 SEQ 1D
NO 1 at an RpiddpebEORictpiutidalBibeadnsl sfdcRg essential ly of or 20consisting
of an am no acid or amno acids localized to an am no acid sequence
selected fromthe group consisting of SEQ ID NGs: 12, 13, 14, 15, 16, and
95 and are characterized by having a KD between about 100 nMto about .5
nM preferably, between about 100 nMto about 1 nM nore preferably,

bet ween about 75 nMto about 5 nM even nore preferably, between about 50
nMto about 10 nM even nore preferably, between 25 about 15 nMto about 10
nM even nore preferably, between about 10 nMto about .5 nM even nore
pref erably, between about 5 tho about 5 nM even nore preferably,

o oy v I o, ~ AR



30 about 25 nM, preferably between 100 nM and about 25 nM or nore
preferably between 50 nM and about 25 nMin an in vivo assay of hepcidin-25
bi oacti viwg,208)0684%61 Cso bet ween 42 about 100 nM and abowrCTWIS2M9/0pG18T er abl vy,
bet ween about 75 nM and about 1 nM nore preferably, between about 50 nM
and about 1 nM even nore preferably, between about 25 nM and about 1 nMin
an in vitro assay of hepcidin-25 bioactivity, and 4) a dissociation rate
(koff) for human ferroportin 1 between about 7.5 x iOabout 1 x 5le s-1,
preferably between about 2.5 x 10-3 s-1 and about 1 x 10-4 s-1, nore
preferably between about 1 x i0 and about 1 x i0 and even nore preferably
bet ween about 5 x 10-4 s-1 and about 14%-10-4 s-1, as determ ned by SPR
preferably, at 2Bneffegive yapygit gableasythenfigimalappynt, petddsahapp joxicgmeuity vi vo
assay Measur@s, Aivé kaelr biNAs 8cdeG & ARRiti SRR BhIR D 4 Q¥RLS stligef er abl y,
the in vitro assay of hepcidin-25"bioactivity assay neasures

10hepci di n- ianetherevyi #tcdieetiic iamaeit onthatapuseally efecinia tnemt of anfagtibadpef tin 1.

Even nore pref@i@bbyis ah Ao @ whickiNhaMRRR, proforaBR S8R 6) MdbRes Lragments
t hereof, do not bind one or nore peptides selected fromthe group

consi sti Rg dfongpEes)ipiqyosyte ggint, 19@31@43611 Exreh herpegdobpp, éﬂ@?rétﬁwtocrtth@ (Bht i - FPNL

Mabs, or antj.gen dﬁbﬂagx' Wgdif A9 PRMnSe &fﬁ@in?r%epc% é&%es 91' é@)?ltrfBﬁt%s f%ranm)r e
pepti des selected fromthe group consisting of 8, 183-214.

151 n parti cubdesireibpdioreineketiochar (aﬁtdrscrmsmnw%epc nla?ﬁql@éfrrﬁmltﬁuu%g
fragnents t r&q;eﬁé?i‘mal ﬁ’ibraé&ltﬁc Wf&?ﬁr&tmdnm{eﬁ rHréf@I@bl?Q'EHﬁlhl? @nc@udl—n%l no‘tI-CDR2 LCDR3,
HCDR1, HCDR2, rising the amino acid sequences shown in SEQ I D
NOCs: 37, 17flmﬂzsl to evmglallzmlaarrépdl@a byt agiipiter e pyemia AleEnirdlissatean FPNL

consi st ing qtcltdtfg BnPirRitdddo %ﬁauett@auagmm it tisE R laRnNGbn, In@br an epi tope
conprising or consisting essent| al I% or 20consi sting of an amino acid or
ami no aci ds PesEal AzHECE s aneuan’ ApIEPd o drpuerredosBREREBITYSH ite group
consi sting Qfy RERd dpnN%ltlpl%%ioseg-:gFur&lﬂrm%’an é@ecb@eﬂﬂn&rﬁt &l AlRaghanact eri zed
by having 1) a KD bet ween about 100 nMto about .5 nM preferably, between
about 100 nNPYeBUBHbepdmipisicrest ia npytipcedoses of : amaétt%/th@nvoawdutlesrélawrto about 5
nM even norgeafehRb@Rithot RBHRER] ABRURaAAOM t 0 about 10 nM even nore
preferably, 25 between about 15 nMto about 10 nM even nore preferably,
bet ween Rbout 10ARMYY kapwuin thempdisal ase Aosagss dorpre Prsrsybipy densadswen about 5

nNMto about mayMorE¥RAUMIR Rfi&hekalbydy hetween, @g‘é%é 2tidMrt 0 about .7 nM
even nore pref erably bet ween about 3 nMto about .7 n or nost

preferably, PRBHIAIORRAIDiHNFES camtshtime apdyoutgol erétﬂersmtwecg%@ralépﬁth
preferably, a8 @& (ﬁ%gcs(?)bm%a(ll}ﬁmﬁ@ﬁbd%gnc@‘r&ﬁ& BaRSmay2irtBd vhiGABpAghween about
250 nM 30 and about 25 n preferably between 100 nM and about 25 nM or
mor e pref er 48 YPLEERRISHIYSE theissie: éﬁmatal gase fA Genfonfrappley invle 4Ry of

hepci di mg25 algbmqltgtwatdu@mgrprdf&aayAa%ob@tnrgeerabab@wmg%r@%erumyabout 1 nM
preferably, between about 75 nM and abaqut 1 nore preferably, between
about 50 nM2AeH dapoaebopt h(f\‘)lm%\i:éfflfﬁ@fﬁére&ﬁ@fﬁera‘éfb‘f?mglﬁ%ﬁ%ew BHGHE 25 nM and

about 1 nM igbr@preichib¥l, bRt /MS aYatRht 13aRS leddnﬁn&épﬂéfc@a%@yt hbout S’mg@(ﬂﬂ)oﬂr) a
di ssociation rate (koff) for human ferroportin bet ween about 5 x i0and

about 51 x P8-me: gvep mqse @eisrally shobet méarbaudétmgzhswwe&éoes belqw af"ﬂﬁ’oa%out 1 x

10-4 s-1, nokigcRnpiey Abtyarbal wasbd, egﬁutmylcoﬁsm&mgm 2B HINtidnod fétc@or@-nd even
nor e pref erably between about 5 x 1 -1 and about 1 x 10-4 s-1, as

det er ni med wd@PRarepr@f easags|sgimel caphe omapoud Byekad Bruid0f srkeabs.
Preferably, in serum
iron | evels pt“g%g er aW%O%@gmﬁﬁg\??ﬁogﬁgggﬁﬂg ]?l llhggégf&%g%q%%{ ?gtglctl vity
assay rreasurl@kglt@hbfptt:il@ mg/kguaedore predarabdy, rﬁpaltab@rf 1amzikg)t|0 abag pAaiatkicon of
ferroportin f I en- bi ndi ng
fragnents their e@l,%ggfg& {rlbgyt’@%?lng&g[?eﬂ%lré %P‘Z‘R%%Etﬁ%%%fq@% er%ftg%tc)i@?lto ggnthe gr oup
consi sting chboSB@YND NGBt ¥Bme/k83PRguss may be nmanitprad by parlodic assatsoditent s, t he
anti-FP jyng fragments thereof, of the present
|nvent|(|;§rj? E/gaﬁ%ﬁegésezaﬁff‘c%ﬁh@d%%ﬁz LCDR3, HCDRL, HCDR2, 15 and HCDR3
conprising the am no acid sequences shown in SEQ ID NGs: 37, 122, 22, 23,
110, and 19, respectively, and bind human FPN1l consisting of the am no acid
sequence shown in SEQID NO 1 at an epitope conprising or consisting
essentially of or consisting of an amno acid or am no acids localized to
an am no acid sequence selected fromthe group consisting of SEQ I D NGCs:

12, 13, 14, 15, 16, and 95 and are 20 characterized by having 1) a KD

bet ween about 100 nMto about .5 nM preferably, between about 100 nMto
about 1 nM nore preferably, between about 75 nMto about 5 nM even nore
preferably, between about 50 nMto about 10 nM even nore preferably,
between about 15 tho about 10 nM ~even nore pref erably, between about 10

. o Y - v I




NM nore preferably, between about 50 nM and about 1 nM even nore
preferably, 44 between about 25 nMand about 1 nMin an in vitro assay of
hepci di n-w6 2bicoms496vi ty, and 4) a dissociation rate (kofPCx/uSewsoslvesran
ferroportin 1 between about 7.5 x i0Oand about 1 x 10-4 s-1, preferably

bet ween about 2.5 x i0Oand about 1 x iOnore preferably between about 1 x

i Oand about 1 x iOand even nore preferably between about 55 x 10-4 s-1 and
about 1 x 10-4 s-1, as determ ned by SPR, preferably, at 25 C for Mabs and
37 C for Fabs. Preferably, the in vivo assay neasures an |L-6-induced
decrease in serumiron levels. Preferably, the in vitro assay of

hepci di n- 25 bioactivity assay neasures“hepci di n-i nduced internalization
and/ or degr adat i dhesefugkestadgpoppth af apti-HENG pnihode ajs selfiest B grcat depdolant i - FPNL
Mabs, or antth@ﬁﬁﬁt@ Qdidagn f TIRAUTE Rlcfor Enkk_%feaﬁfcgmnqurgﬁ{atemo@ang@ﬁle@ﬁlin%% or €
peptides selected fromthe group consisting o EQ ID NOS: 98, 183-214.

| n particul dhe resioliamsat Bactorhfer egasidermpmin fgrenteyrinchyrieithpanrtisilati ng fragnent s

thereof, of cﬁé&f‘de%e@%@&%mhﬁﬂ@aﬁﬁc@ﬂoﬁ&ﬂ&{ 63K indhvidBal bl@RE nehalspopRd a heavy
chain as shown in SEQ ID NO 154 and SEQ ID NO 152, respectively; 15b. a

i ght chai n dineien heedv g deheirnolie ambody. ihe PEEQITYING! ¥@edn i SEOd D NO

179, respectiryfhiistrRlonChe &hbduBhE o CRARIIRANRGh, 8 N\GRY YactRalidwASo SBAWN In SEQ ID
NO 158 and SEQ ID NO 156, respectively, and bind human FPN1 consi sting of
the amino adi¥!8&4itence shown in SEQ ID NGO 1 at 20an epitope conprising or
consi sting essentrh@yi¥odds 0Pthe GRRSH: SivhMPn @hn BNs@UsHRARGIEhOh HafhiNO aci ds

| ocalized to an am no acid sequence selected fromthe group consisting of
SEQ | D NOs: meglicinpgadmymisterpd by 4 garicyif rgesg Mpsarelcahlyr wel erpreaonwefayi ng 1) a
KD bet wegn %Q@Htterai-QQniﬂiMrthan.aQ&HtpharﬁlaWicaﬁ)E&ﬁ?d%giﬁ%syoan ta@ﬁr\ega%am wbout 100 nMto
about 1 nM nore preferably, between about 75 nMto about 5 nM even nore
pref er abl y, Msétodewpll kipoinin B9 285 Sepve Lo Rewsgior- 1e Anprce ¢hl o6 %r ef er abl vy,

bet ween aboutyglm,pMot@q abis GLALRMA &Y 8N MK @um{sﬁfl%cabwcor@@%lwﬁ@ about 10
nMto about .5 n even nore preferably, between about 5 nMto about .5 nM
even nore prigfeatieIlse proyédenplaimagsiine! sonipReitions spBeiisingong R mesg aptihedice
preferably, JpelWaehiAledm3ndilh (vath 8RO mord pHalhacOiticARSiccpidiehaRly, from
about 3 nMto about 1 nM as determ ned by SPR, preferably, at 25 C for
Mabs and!337 ddpents, pioixeipignls, I pagipulacepbasanchi dif thBGRACCUISH cARPHi about 25 nM
. pref er abl ¥ Ret vWagRisdQdc BMnaRA1RPAkpA: W¥hisor more preferably between 50
nM and about 25 nMin an in vivo 45 assa(% of hepcidin-25 bioactivity, 3)
an | Cso between ABoiGm paentsimhagnigd Apsttincfudsnintipyeasusr @BrYUscHd: ween about 75
nM and aboutsydeuboulRERal RaEHAr @hiapeBiMERMiRRAMb. SO rMraRd Bt 1 M
even nore preferably, between about 25 nMand about 1 nMin an in vitro
assay of heﬂ]&tfadi?ff?-‘l?@ﬁkﬂoéﬁétnf[rﬁY@P%S: WhepeAiongalfr sehSBRRROPORICEEANES (kof f) for
human 5fr r gRGEtddD St RRhYRE hiRBGUL mbstréfeddd: Suiable RARIARP Wch InjXctib/s S- 1,
preferably between about 2.5 x i0Oand about 1 x iOnore preferably between
about 1 x i G&pedtkrpwRimigearts. 1 and even nore preferably between about 5 x

10 s-1 and about Tic phahbhcBgicliRbRbesitAdy alIpRRst lRERfiRMAPbIe @ldede C for Mabs
and 37 C for Fabs. Preferably, the in vivo assay neasures an |L-6-induced

decrease i n SRR Of Banuiasires and sopage d the paptainep aroyided dRefuding egs dagRlesk

hepci di n- 25 \hil ag6hde\ok biieraRBaYy BRASW. €5) RBPChetBrel fdkeREutcAL €rnal i zati on
and/ or dzesgradatl on of ferroport

compositions may be sterile fr“lltelrend after making the formulation, or otherwise made
microbiologically acceptable.

An antibody of the invention can be incorporated into a pharmaceutical
composition suitable for administration to a human subject. An antibody of the invention
may be administered to a human subject alone or in combination with a pharmaceutically

30  acceptable carrier and/or diluent in single or multiple doses. Such pharmaceutical
compositions are designed to be appropriate for the selected mode of administration, and

pharmaceutically acceptable diluents, carrier, and/or excipients such as dispersing agents,



The term"treating” (or "treat" or "treatnent") refers to slow ng,
interrupting, arresting, controlling, stopping, reducing, or reversing the
progressiwo 20t0/®ewerity of a synptom di sorder, conditi eql/useoodios@ase, but
does not necessarily involve a total 15elimnation of all disease-related
synptons, conditions, or disorders. The term "preventing” (or
"prevent" or "prevention") neans prohibiting, restraining, or inhibiting

t he incidence or occurrence of a synptom disorder, condition, or disease.
Acute events and chronic conditions may be treated and prevented. In an
acute event, an antibody or antigen- blndlng fragment thereof is
adnlnlstered at the onset 20of a SY di sorder, condition, or disease,
and is di sconthmupadadimsnPesse it Uét}@ﬁlg agqaiis isotpRiciSorEeRia gEludiag bmehi c
synptom di Siﬁ’ﬁlfi@'fo soﬁﬁﬂlddhlo'nﬁ@ 1sta91'ilz{r1g 86ARGNd B kRt ﬁ&d%’%{puﬁarl%r 8ai@r ot ract ed
time frane. di sorder” is any condition that would benefit from
treat nent a@e@p@ﬁltwgs ¢4 be ﬁ@lgj}eé gerseorflapgeith eppventigaal ﬁf@h@fﬁues disepsedér " |

"condi tion" @ndampik S&ATEstoP TR we%le %ﬁz‘ﬁ&&[c@?ﬂﬂ&%)’wh@dﬁfoﬁ @hdubncl ude
chronic and acute mature hepcid gronnted i sorders, including, but not

limted to, Eé‘néﬁﬁchPPH@hlﬂélpﬁgEasm PAGLO9P) wiigheriotides aAmRFAIGt ofchr oni ¢

di sease. EHJM§mﬁ§£Hh1@9@ﬂ%@?§$wﬁ@hﬂﬁh@oﬁb&ﬁﬁﬁ&s &ﬁ&@ﬁ%mﬁ&sﬁﬂy anem a
that devel ops as a resu or exanpl e, extended infection,

i nfl ammat | oPhaERecuHed peERSE itiendndpieday SatcTiNeyBdarBeA c@mpHicé Witiavel ops i s

of ten Chara%h@&h?%ﬂm@ﬁwénQHQ£%ﬁBﬁgn&ﬁ%u@%%&ﬂmQ%hdmhbi%m&R%QwﬂW%
sequestration of "iron in nmacrophages, which results in a decrease in the
anount of i rsBbiCAVAPMAY ¥s!e® make new red bl ood cells. Conditions associated

Wi th anefg a of chpoRing "sﬁec@“ ang %ﬁeﬂt'nﬁsle@ gl?erclﬁh’éea@ ﬁer@i‘ﬁt refel {8 atrﬁ'gnﬂlag chronic
bacterial endocarditis, oSteomyelitis, rheumatic fever, ulcerative colitis,

and neopl astideraiycrwers. Incgiahernbedgpeiis henationhis adsoderbi wiikleases and

di sorders as3Rgiabrd déér%zi&ed m&%%fn%e HePiliAMTRELR0 in AfGreRERRLAS TS,

including, for exanple, inflammtory infections (e.g., pulmonary abscess,

t uber cul osi d)oactiyf 4@4%&1 Beyash dhichreen loyed reficsloprepang eddloodicplbumat oi d
arthritis, sysief¥heolbbiRUsdef ¥kt osus, Crohn's di sease, hepatitis,
|nflannatory bowel %lsease and various cancers, tunors, and malignancies
(e.g., carci nomaAdBHYLBRD 0 fayRih arEbedy perenerad dencapydisiveeteliia paisalsi s

associ at ed whibRrahyBhes iR BsANdiehi pyliagrdetiPeldid] ds&! dueité, 6t
sequestration. 10Inf|annatory cyt oki nes are potent inducers of hepcidin

expr essi on, SAHBPIhaPsSHIE %@F@é@%ts nty PRIl Mpbgonaayeendindingragment s 496 fénesi s of
anem a int hﬁesﬁed@ﬁtlhx%ﬂﬁ&l e{d%h§§fed 8bner in cohbidal@ witldan IEH may3R854011- 1023
(2005); Pigeon, al Biol. Chem 276:7811-7819 2001) Ni col as, et

al., J. di nlsef]ﬂrm 5§{* re%ﬂi@* R@Ws T2 arenmgpeb)e: of Keapkipgiheis pengtocrit goalsayifhy,

Invest. sh13: E5AL htohe ¢8ndr 20Q4) ontibRIMBL thgh ®kesal ., Bl ood, 101:2461- 2463 (2003);
Lee, et al., 15Proc. Natl. Acad. Sci._ USA., 102:1906-1910 (2005)).

| nf | ammat ory rredr\anPNléw%evrﬁnagenrmn%n%%gm@g}mr%&feofﬁ@msaliltthé&tmné%n on

t hrough STATRRo bWl wiRh céhbinatiBh @& theilagg 13@%&3@956(02 008y,is Ver ga

Fal zacappa, et al., Bloaod, 109: 353-358 % Pi etrangel o et al.
Gastroenterdm%@$mw13§k?9%5@@9ﬁi@G@W?ﬂw“ ﬁ@mﬂﬁﬁéoﬁ%esented herein provide in

vivo evidence thafanditd alﬁ,%hlheMaaé wserﬁhﬁernroﬁwmdeg fRY 8t RhohHdd@ASE Serum
iron levels. 20Al so praovided by t present invention are nethods of

treati ngtandikody amqnggwdal%% %@@mem thgreods gty mogseniipventpNar thiabs, or

ant i gen- bi ndhddgratthRGIE Me8icki@k 89 fncre@find RAMPHESIBIS, FiV@AdykQIdunt! Rd SONME
enbodi nents, the method of treating anem a conprises the step of
adnmi ni st er i fiPo4 cphe R RetRgIebip. 2 WPWBHJ%EHﬁﬁnIS|ng an anti-FPNL Mab, or

anti gen- bi ndi ng {7 agieimbobielc8Othe ptefer inbljof plovales thé Sde df @l nho@&hl bi ti ng
pat hol ogi es as 25descr|bed her ej n, em a dj sorders, using. standard

admi ni st r at i28#PAdE OHHY Atied-bindieg fﬁﬁ%@@g%qfﬂ%@ﬁ myrulagige At e medicameaidoher ei n

refers ty ans@mRbMbinARKERSAyYor(iAdreARE 3GEH idA tbvEIO retR@I0LRE Soual, rddivi®dand for
the neans of adm nistration) to achieve the desired therapeutic result. An

ef fective ar?Bhﬁ‘i“nbflelP%ObélhtaP%?fd’g?mﬁtﬁ?lt\}%? YU WhgriA geid Bleﬁlaﬁe&fgst%%h as the
di sease st ati@mink@®ed igeMEdBihatioaNgthwat ghhord EShbh&ldcrdiffvhdb@broupdiasikthg ability



300f the antibody or antibody portion to elicit a desired response in the

i ndividual. An effective anmount is also one in which any toxic or

det ri mentwb 2efofest960f t he anti body, are outwei ghed by t reTiusesoapeus? cal |y
beneficial effects. 47 An effective anmount is at |east the m ninal
anount, but |ess than a toxic amount, of an active agent which is necessary
to inpart therapeutic benefit to a subject. Stated another way, an

ef fective anmount or therapeutically effective anount of an anti body of the
invention is an anount which, in mamuals, preferably humans, (i) increases
serum5iron levels, reticulocyte count, red blood cell count, henogl obin,
and/ or hematocrit, or (ii) treats a dirSBrder wherein the presence of mature
hepci din c aLps eroctip alf pProvdtb elesdashspestin ake dsmatisel methery elyelgylend elxPkect , or
(iii) decr e%ﬁ@élﬂ%@ttaLHr%thialeﬂH&lapéuﬂc %eﬁ@&&ﬂe\’dp%ﬁ‘ucrn%%ﬂeﬁﬂ c'agve'nﬂorﬁllpgrﬂﬁluf&l' al
therapeutic effect in a mammal, preferably a human, including, but not
linmited to, HEYICAY samertioa 1gvals) remuhgytelﬁmm riest blpgdraict sepnt. demaglettin. ander chr oni ¢
di sease, 10iRghiddiRga nbkth, not limted to, anem a resulting frominfection,

i nfl ammati on, and/or cancer. An effective anmobunt of an antibody of the

i nventi ol may beThiieilowiae aprebimiting gxegipieg i Bisaue wariops praPgHigs ©f B énioses.

Fur t her nor e,zpaf} agﬁgogggﬁggoﬁggé}% of an antibody of the invention may be
adm nistered in nultiple doses of anmounts that would be | ess than an
effective anount if not adm nistered nore than once. 15As is well known in
t he medi cal Exatple ldddadedionof Haman dlepcidimb}Sect depends upon many factors,

i ncludi ng the pa S §Z f t cul ar
conmpound to be agﬂr"nﬁﬁl{lg g?ﬁen csgﬁgée/brta{f{dlf?roe%g)nﬁ e?%ﬁl%g&(c) (ggmpﬁlgét ration,

gener al Weallnthmatzgmdl (bohevilla K@qgckb@lon grodehsil hy 8 varesdolspniaic perstdybinddbse nay
further var typi cal
dose can be){e ?g@%é%g B?hclt%%?t léeéH{r%% 6 "0 Y dﬁét m%mﬁfﬂﬁl qhest lfltVAloo ny;

pr ef er abl y, aammldEOﬁinga@hMM 23 gQuengs arrﬁhaem@th@fa@nr@tﬁlcyl SewbwtaSS mg to
about 100 \%Y‘E%E (o ﬁflgf‘&{??é %dn?ﬁoc%z ﬁlcfﬁgmﬁgoﬁ&%petlstﬁ%)[ewo gven nore
preferably, % to abo 5 ; even nore prefera bout 5 ng to
about 20 ny; ht@S/@an rmlr @pmsem&thabmryan hebadin (Biomgraton afyas- @@unglduqm@mever

doses be|sow i ikly

cConsi deri’ng Hhe ERe LR & oy Ak sp 2UASAE SRS NAE A ERARE TS egi men
can be fromaabdi ued(pH HPkgTheoupdvetant kasserdyvieran Iyt e(rl‘ablllgzo nfly weinRbout 100
j1g/kg to abﬁl@%olﬁﬁ%ﬁ 1eré{s w1{m{u?f61ngs% tﬂrﬂ?ebclbyorbzi;nké)f&m(a% babel K@t}a&o about 100

ng/ kg, even nore preferabl from about to about 3 even

nmor e pref er dohyd pOﬂyp@mﬁdawa atgh frhgtﬁwom@eaebbmn 53@ %M/lll’@giaquﬁrm@n@%r fﬁsr eferably
from about 3g(ig, fBcighost i Lﬁ;&élmspo%reagﬁ(ﬁégucwmgo HRIDe! eftby periodic
assessnent, 30and t dose adj ust accordingly hese suggest ed
amount s 28f afml(im-HI@N]} isther igtodied &y dilgubjpeded myerdpl greaM wenp H@M cystareapeut i ¢

di scretion. [ r.opr edul i ng
is the resul t tal Fﬁ}ﬁgb ag fg?l 4%?%%%%@3%@%%%% élo}tgﬁﬁ??@so%?tg%ﬁ?%]ncl ude
the parti culsarrecthtsmwmpbeuuwgmd pig atididsd foh48 IouisniTba bxidiestthiolyipeptides art he

i ndi vi dual i delivery of
the anti bodpho et (EACPHRR, Shabat o nol b EL AShL ki ZpT bk Byl

adm ni strat |h@pp1d1nﬁé ﬁ§®h@dﬂl¢m mg)a‘@h clagdifieinghe @uﬂurmnby &Ml iotidees] if bigteor s known
to nedical p t invention can
be used(\r%s n’%gﬁ% tb!)lg(?ﬁgélonshcontam}_r%g[ |c:ﬂﬁ§%%0$m % s%@gggﬁ éﬁg variety of

rout es. Mostcomreatagdrnl passglinhr €ouppoist 73 ﬁi’szaﬂdtbcafr@KKJZO/@bﬁlm @hahn

adm ni strati . . i red by nethods
wel I known ieﬁ{ﬁ%lhrg}égp' tltglggm%gyhﬁ% %@ﬂé’@%&&h%zﬁ%@@éﬁ@gﬁ %ﬁ@ﬁPr actice of
Phar macy, 19tdnomeric Kuiiglgﬁtptenﬁenmerd(ﬁndﬂaen démtedaﬂo 50 Nt dkis,Riybites Ring  Co.

Accordi Nl y il 5 kBYERALOR Rho8 AEQKARSRNZ, FRGEU R ho QPRSI i ons
conpri sing one r more anti bodi es of e I nve tlon I'n comblination with one
or nore %@har&’i&@ﬁﬂ@cthI}clea@Qﬂémmbh@cmﬁ fgsign proGhi ik trameved byarasseveci pi ents. In
a particul an 896 E"(‘a%oﬂﬁﬂéd%‘ﬁ%jt 'rﬁé‘hqezﬁ{%%gﬁ%fn% A b@ﬁmﬁ‘%”p“ S€s
one or m)reo er t eraetlc agents rm parenteral as used
herei n i ncl uekagaispd @@Veﬁol@ﬁewrmdr%mmhuhwataﬁwbmm eirfebub/minwgt dhe vagi nal ,
or intraperitoneal adm nistration. Parenteral delivery by intravenous

i nfusion or intravenous, intraperitoneal, or subcutaneous injection is
20preferred. Subcutaneous injection is nost preferred. Suitable vehicles
for such injections are well known in the art.



The pharnmaceutical conposition typically nust be sterile and stabl e under
the conditions of manufacture and storage in the container provided,

i ncl udi ngwe.2gro/o6a49seal ed vi al, syringe or other deliverpCi@s@o/06@8y., a
pen. Therefore, pharmaceutical 25conpositions may be sterile filtered after
maki ng the formul ati on, or otherw se made m crobi ol ogi cally acceptabl e.

An anti body of the invention can be incorporated into a pharmaceuti cal
conposition suitable for adm nistration to a hunman subject. An anti body of
the invention may be adm nistered to a hunman subject alone or in

conbi nation with a pharnmaceutically 30acceptable carrier and/or diluent in
single or nultiple doses. Such har macélti cal conpositions are designed to
be appropri @pkmhdy weshed wigh @ & Pe bt Avbdeatesfunildhg dpiserbange reprnedgm faseline and

phar maceut i ggd ﬂdﬁn@ﬁ&%&%@&k @re@lu'téd%h?&le ERhh Rith 2 AR, QL€ GF Qde‘c%'ﬂﬁéle such as
di spersing agents, fers, surfactants, preservatives, solubilizing

agents, i sotfem 2% {p Wefewits0-1 hdFddi A G0 Femin. i matiens viichswdiaimhehl or i de,
stabi | i zi ng 1Ag&NhSRAMD S 3% pbpilie s RS &l eﬁ§ly§e}a@)5/@p{e{r§15ﬁ anmafd MidCoMposi ti ons
can be designed in accordance with conventi onal "techni ques discl osed in,
for exanpl e,SeqRepsiteng matrppssiste] lagee desaiptoPoaizttiog énass sppHemery (MALBI-h Edi ti on,
Gennaro, 5 k) PWE%&nﬁMQ%&%ﬂ@E&:EBmxzﬁﬁ%&g&ndgﬁm&%ﬁaﬁ% WiihOR JRi OVi des a

conmpendi um of fornu ation techniques as are nera nown to

practiti onervariousiy-tegpnalycimedtes grmspd hblﬁ%l’f}r?ﬁ@g‘ﬂt35claPlué6&%§idtﬁ‘%d| ncl ude
any mat eri aly¥hdigRo WeREBGRIBIRRL M} B AP cAlROdN iRt he | nvention,

retains the nolecule's act|V|ty and s non- reactive wth the subject S

i mmuune system 10The ternms "subject” and "patient" used interchangeably
herein, yef qixahie: r@mtwnwg‘i@@gﬂ y, a human. In certain enbodi ments, the
patient has a disorder that would benefit froma decreased | evel of mature
hepci din, a decr 8ad4&PNA aphodicemmepscabiined By GaRTIYGNE Piccai@/A8r an increase in
serumiron |1§Mﬁ£ogefn@% A(mala QSN ARCAHRAS acill RYubcORANGEH In mmohgnvgl obi n,
and/ or hemat ocrit dm ni stration of a FPN1L ant|b0d¥ npound al one nmay
be useful i Mgyasheericaly; #t igmamagrictnspiglssoyprivitg @ (BSaspilogp EHH@flba@ any dose or

only at hi 9@6&%@1%er%e§191n0 Astil s&;iﬁ@&@'sl%wn‘»lﬂ@ﬁ@'lb@@ -azshidén effoseli o A FPNL
Mab, or antigen-binding fragnment thereof, of the present invention

adni ni st'er ed®at lé%fépaé‘r"flaﬁ e@&%l%ﬂqoa f Qe FRA' gy bepsgd tgIimputjes msef ul i n
ESA-r esi st and P afrh @M aSoVQccahRedsNcaRAREEd &fa s[a@@&&ylmgfefs&eadrb hegadecrit goal s
with 20ESAs al one, ejther at conventional or h doses. A FPN1 Mab, or
anti gen- bi n dietiyeted Ghraingusive @ dfotinypied h@nﬁff@wﬁt G AR DRI al so be

adm ni st er edhyVieR SEQD NG 120Ad kdpehvidREsany RN AR iddthdadrdrhhidsoiffindSAs, 1S
i nadequate in allomné%(Patlents to reach their hematocrit goals. 1n another
% 1

enbodi ment , g cewentd iNRERY wHgplisv i tedntiady irewy g lh%hh%?ﬁladﬁ%é}béﬂ

25ant i bogy Qfgis a@mbta%abppoﬁlu@ﬁg iximeaEMmdel Sithors £ Aldded RiLSHALe | Nventi on
for the manufacture of di canment for increasing serumiron |evels,

reticul ocyt &°eieiiAmaky %Eaboqna'aww@{ary ciogmhageaiihody Bbirw, is seaneskWiHemat ocrit in

a human. biothPlaRAPEINAE, RN OG0 hNERvingttRCinRh &8 eqiAYEMbIVRTh $E@MD des the use
of the nonocl onal antlbod or an anti gen-bi ndi ng fragnment thereof in the

manuf act ur e N§f* 13- R%%?Vééifrf%?ﬂm%“%‘fne%%g@nFWT@&%?W@%Sf‘l’%@?%ﬂﬁy 8r i ncreasi ng

serumiron lgpelston aﬁ&&h@ﬂdé Qﬁb{é ﬁmﬁmmg,pepmi ahdi/elo(siug@dptesﬁ@mﬁnanhemgl obi n,
and/ or henatocrlt in a sai d anent is to be adnlnlstered

i n conbifat i BFARItH F%%“t?r‘”%‘i‘%‘“ﬁ@ﬁ@”%%@?8@0?4‘1%5%@%3”@[@66%“6‘8149 sting 50
of epoetin abfa, epoietin beta, darbepoetin alfa, hematide, nethoxy

pol yet hyl ene gl ycol - epoetin beta, or other therapeutic agent or

t herapeutic treatnent conventlonallédgggjoyed to increase serumiron

| evel s, retﬂ%@F@ByiéﬁEU@ﬁphmpgéoﬁﬁB IMaRSount , herogl obi n, and/ or
hematocrit in a Pepi@Es containing partial sequences of the FPN1 related immunogen may be

30 used in dot blot hybridization experiments to determine the epitopes of the mouse Mab
34A9. The following peptides may be synthesized and dissolved in water (underlined

amino acids denote actual FPN1 amino acid sequence):



5The follow ng non-limting exanples illustrate various properties of the
anti- FPN1 anti bodi es disclosed herein. Exanple 1. Production of Human
Hepci di n-w6 2bimmsdbepci di n- 25 can be obtai ned from conmeCEIUBROOOGFISES
(e.g., Peptide 10l nternational (Louisville, Kentucky)) or produced by a
variety of synthetic or reconbi nant techniques 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
SEQID NO 91 is expressed in E. coli. Inclusion bodies are isolated from3
liters of E. coli expressing the human hepcidin fusion protein after a 3-6
hour induction 15 with 1 mM I PTG at 375&: The inclusion bodies are
solubilized in buffer A (50 MM Tris and 8 Murea (pH 8.0)). The supernat ant

i s passed over ap,|YAC colgimid KO: 5. ' e8GRPFETIRERERDCERITP Bre@shed with
buffer A until the absorbance returned to baseli née and t he bound

pol ypepti des ar e0QFi¥h el (REYIDI NOAPDhe ESESERPIBYRBIAGGE j i dazol e in buffer
A. The human hepgididy 25 {$ish APNBE 68)ei NghioReairedk pRgrfsiiced with 50 mM

DTT. This 20fusion protein is then refolded by diTutin ool ed materi al
nto 2 Murea, 30MMLEst el S BYORTY | SGNRAGELBLSVSPEENGRal pr ot ei n
concentration | egfgihan SEspeh i Kb. 100 SGEBPEDLGVSPFEDIR$EGEEd at room
tenperature and air oxidized for 48 hours. The oxi dized pol ypeptides are

passed over an | RABLEe| umbSKQRD M) 14 aCHERIRYRIIQGEBTS (i / m n, and t he
human hepci di n- 2p;dfushon psias B Rot sofat ghrekbicRebiteREbe col um by 0.5 M

i mdazol in buffer 25A. The pool ed fractions containing the human

hepci di n-25 fusion protein are concentrated and passed over a Superdex 75
(GE Heal fohcare, KGN, g 1C08 agm_L%gngide'ip{pa&e%%watﬂ?eégfr”V' Tris, 4 M
urea, pH 8.0, at a flowrate of 3 nL7imn The nonomeric fusion protein is
pool ed and toffeaseltilgsgmeohbrape H@! amdripd.i ‘Ehe mavbyangas blsckadvaabipgkingyf8r 0 and t hen
is cleaved w.th (| t 1 -h el .30 SEQ I D NO
1 Tnel eavedtRunEn LA RR B AR e WP ARG 0 AR 2 s Pue |
chr omat ogr aphyckihg buidartat jonederadsorney for Tnbour] die mémipaghs Washed thive G col um

e/ mnat o TG R DR OB AR E AR SRR (PR B
absor banGe ried) befoadt is bzl vildRagtlabdiel-Goundti-pohypepbidges:oatie: el ut ed from
N T A A
pol ypepti de fezﬁelilpméslee@, aridl LaRBS T, deithapgd dd-Qdyssely madgimsystom and ddysseyquenci ng
and matrix [ desorption/ionization mass spectronetry (MALDI -
MS) . Pol ype%??dé%éﬁggélg@%g rat, nouse, and Cynonol gus nonkey hepci di n-25
and various N-t eFighndlihdicatesdime Mok d4ADbinds topeptidpelrpnhidgp 6p@7ILAZ,2308L46¢c| udi ng
mt or natCondi ORGP Aty Ui QR B 0ACUGATIRL s i X6: £ vl ¢

anti bodi es rdegs iyeregbireahngdinhycidymurne o Dicadwitedbyathe bindnnogepid pept i de
havi ng t he aphdoAGH, SRGUEIS o Swegal?@“é@ ollaebeg; 12 tl}%}n%émd\!‘a{eqatfer
specifically, an 1 nmunogeni c peptide conprising an A epl t'ope 1 nked by a
pepti de |i nkeptidegontines ammnecidcil -4 oUdMCdSEQAAMNQG:A).SEQ I D NO 12, which is
t hought to 15 be at least part of an extracellular |oop of human FPN1, may
be used 4.0 | | Fsfi e i i i e harvested
and spl e}esn ce heéira'e sloﬁ%eaﬁf‘%lsﬁ %m%% c@??/saa{petﬁ?eégﬂeﬂ%gr%ﬁlg using a

bi oti nyl at ed pepfhadlintes of gPNhbindm Habsaod ¥Mabegaebrodstoshipeshon Bia®EQ | D NO. 12

and strept avidi .]Rll\gibif' {50l i i.ndi s and
convert eg i \r?;lgb gﬁi&ﬁl Zilnd 0 %lg%degﬁ.tﬁetA]%tg i %3?0%2%&%@83%‘2*@%‘%@%@ n vari abl e
20 regi ons & WpbtlaiSmedenhyBRAOR, s iTriExansteiodypnimeasiadlvoy klapleiteiaexliand ¢l oned
into a phag ; [ ivhioRY a At i body
library is g?:gl\‘ﬁ %gﬁggp%m&toﬁ%gﬁ%@gtﬁ ?ﬂlﬁﬁlgﬁ%géalﬁ %o%éﬁ&)&og%?%ﬁ%@%%&}ﬂéavi ng the
am no acild seglieng@lststline pameSEQ nD-RG HER 29 Pl t Al gloytibionditing acd ones are
then char acterdipats bk DR REAPASLAM bARTRIPERE LR ARTRI AduRgn 0 Lhe
uman fe t

i mmuni zi ng peptide and/ or cells expressing rroportin. Fab 34A9
was i denti f i@®- fiobtegidnmg FPN&GFPocieduped be bd @ ng/imdl doyyeyslingdercl- Poledrsabove.
Exanpl e 3: Epitope Mappi ng of Anti-FPNL Mabs Peptides containing partial
sequences of the FPNLl rel ated i munogen may be




30 used in dot blot hybridization experinents to determ ne the epitopes of
the nouse Mab 34A9. The follow ng peptides may be synt hesized and di ssol ved
i n wat er Wondmvdes49ed am no aci ds denote actual FPN1 am mOTAS2@I®esI8ENCE) !

- 52 - FpnE3a 060719Z 060719Y 0708L4A 0708L4B 0708L4C 0708L4D (SEQ ID NO
96): (SEQID NG 97): (SEQID NO 98): (SEQID NO 99): (SEQ ID NG 100):
(SEQ ID NGO 101): (SEQ ID NO 102): GGSPFEDI RSRFI QGESI TPTKGC

GGSPFEDI RSRFI QGC Gd QGESI TPTKI PEI TTEGC GGVPGSPLDLSVSPFEDGC

GGSPLDLSVSPFEDI RSGC GGEDI RSRFI QGESI TGC GGRSRFI QGESI TPTKGC  10For each
peptide, 3 vil of 1 - 5 vig/nL peptide is spotted onto a piece of

nitrocel | ul ose nembrane and air dried-3Yhe nembrane is bl ocked with

bl ocki ng buflpdeq ¢sllgare hppsted by sepringmeft Fomdiaks and henwasheditsitlh 8ePR$-t h 3-5

vig/mL FPN1 C%ﬂtp%@é?géén'bgstpﬂegg‘é(%@% By f ate. %boﬁmﬂlﬁﬁﬁﬁ{dﬁéeﬂ glls 4 an hour.
The menbrane is washed three tines, 5 mn each, with Ix T (10 nmM sodi um

phosphat e, FSOsReMNATL) mM H%ﬂ\%@é’ﬁff?mlth&-?% Eyoeny20paf @f(éﬁaﬁﬁt m]illhltqrﬁ cubat ed

th 1R700-1ab 1 fact
' 1 17001300y om0 ARG SRS LSO B et

five m nut ean@aﬁbollswm hThr>ée %&Iofﬁ&zé/me&lleﬁomyamyo lys@t BglsSYsd em and
Qdyssey sof tware é’ I nc) gure %I cat es that Mab 34Ae% binds to
pepti des FpriEsy,'s i§2f016W@hEz?eorezﬂen%&u so8t A1ritugad tyfemgke (it ont ai n

am 30 acids 409 DQBQaL&leIO@E@bit@mN@FPfhnnﬂb’B P 03bACnE THP AMGbodyeSIUI (r)g t he ambno
aci ds sequence DT a I cate t Lndi n e 708L4D. Ma
34A9 bi nds H’B‘P’Q ‘5181%}) sl ‘"ﬁgdtt?éé%gglffg ﬂ@ﬂ 01%8@_131‘% %%Hg GEXtt er pepti de
cont ai ns amcague bals f1ddGel S, oif 4 frdtiNihe (BEQ ok AdNGH cdl)s. FRN <Enarmlsed é

Affinities of Anti- g ?J”dt]l:abs and . Mabs a term ned hy SPR affinities
of FPN1 mdeﬁ‘”g‘in“r—eaBr Phrds ﬁrﬁwfféedd‘é‘f TR QORSANTEHgRs Y ant f 8° Qnd usi ng
1:1 Fi ndi ngdermdz&é thie Bm]'Elilﬂg afl %ﬁe@i’cﬁ SiHQe: Iﬁagaiouaésbmw&fsédwlfaleuré&nfeg]@n%? AB,
Upsal a, Swede Bri.e the T-REX m a co rcla avai | abl e
tetracycli ném“)ﬁ‘%tﬂnﬁ%eé‘ %f%&e@ﬁs"s‘%i% MeeEhyii y\ﬁﬁfﬁTedtt¥@ﬂ¥éEPﬁvat ors
(Invitr ogen,mL@esraleabaﬁboc%)m ihss a3y S@thaf 10 misitnadklaeidage bifectsi Mablgenanatb on in

T- Rex HEK 29 rowt.h condition ribed in .the

manual provi g‘e‘?ﬂq’ﬁ)bmld L?rgcéeéﬁmslf?fl\?f“‘lhgm@ ?@\?{ﬁ’ H% Ec,ab‘s a%%faal?ﬂt fﬂméﬁREx

Expr essiion thlﬁBde@nGi}EgdnscarndaﬂceA (Byaldg A1 1ng)Mnddoxpay-ClFPRaitody 1- 24 hours.
53 I nduced c s, are harvested scrapi f fromflasks and then washed
wen i x pas RER e RaR M e Rabeh M Rhor ettt o use. About fve
mllion induced cells are resuspended in 10 nM phosphate buffer with 0.2%

Tween- 20 and pji‘z?lglee il(sa? 13 H{n%' ggtlsc’s of Fabs from FPN1 Antibodies to Human FPN1
(Determined by Biacore T100 at 37 °C)

20
Fab Kon (M's™h Koff (s™) Kinetic Kp (M)
34A9 6.321E+04 2.620E-03 4.145E-08
1G9 1.269E+05 8.974E-04 7.707E-09
3D8 1.920E+05 2.000E-03 1.042E-08

As shown in Table 4(a), the Kp for human FPN1 of the mouse Fab 34A9 is
approximately 41 nM as determined by SPR at 37 °C in this assay format. The Kp for
human FPNI1 of the mouse Fab 1G9, an affinity matured form of the mouse Fab 34A9 is

25  about 7.7 nM as determined by SPR at 37 °C, an improvement in binding affinity of
approximately 5-fold. Fab 3D§, a humanized form of the mouse Fab 1G9 having the
human heavy chain framework VH1-69 and light chain framework O2, demonstrated a
Kp for human FPN1 of about 10 nM as determined by SPR at 37 °C in this assay format.

30



e.g., ConpleteTM Protease |Inhibitor Cocktail Tablet (Roche Di agnostics
Corp., 5lndianapolis, IN. Three cycles of freeze/thaw sonication are used
to Iyse tWe 20865496 The | ysate is diluted two-fold w th BCaase@9/066187 Ng

buffer and centrifuged to renove debris. On Bi acore T100, rabbit
anti-G-P anti body or goat anti-GFP antibody is immobilized onto flow cell 1
to 4 of a CVb chip at 5000- 15000 Rus. FPN1-GFP is captured onto flow cell
2, 3, or 4 fromthe lysate of induced cells. Flowcell 1 is used as 10
reference. Then all flow cells are injected with different concentrations
of antibodies to evaluate the binding and kinetics. Surface plasnon
resonance based nmeasurenents using uni-var ent anti gen-bi nding fragnents such
as Fabs are geh@ai(by: Bindingriiaefics of FahsdeomEPNY Antibediesdp BumagdiPNodi es in
this assay format to m ni mi(Refermined byBiar¢redi 8l atgbCes 4a and 4b show t he

bi nding characteristics for anti-human EPN1_bj nding Fahs using rabbit

anti - GFP 15antli body Kabnvi t r ogetn) CarKeb@d's'CA| (&g [AsineioRy Mand goat
anti - GFP anti Hody n{iR&DIGY st eis.4 M|nnédp@itios. M-PeEe og #2.981930)
respectively. |Tabhemd aP8 Bi ndi3ng |Ki AE84teid5 of | FABGSIEFG3om FPND3BID | bodi es to
Human FPN1 ( Dat ehmmaedAb¥3 Bi acor e |[T1834#Hi+037 ) 1. 2BEFE [Kon . T6MEDIs- 1) Kof f
(s-1-) Kinetiq HDmamCoddbd®t 6| 3B1E+404230820E- 0B 434%5E- 08 PG95H-0269E+05

8. 974E-04 7. 7Q7Eh@thasD8.214 920ER05 [2. 000803 1| 0AQEBHOS! 1.958B-08hoywn i n
Table 4(a), the KD for human FPNL1 of the nobuse Fab 34A9 is approximtely 41
NM as detser m nedAbyhoSHRh @tiblSHAbCtHerK f fof lsunud FRW | foOtheaiouseHae 1&D) dhor hunman FPN1

o T2V R0 B 808 LAl TP AT Bl 0ERASA, R 8029 1 75

affinity of 37°Cin this assay format. Fab 3D8, a humanized form of the mouse Fab 1G9 having the

human heavy chain framework VH1-69 and light chain framework O2, demonstrated a
Kp for human FPN1 of about 6.3 nM as determined by SPR at 37 °C in this assay format.
10 Affinity matured Fabs 4A10-3, Combill, and L.2.2-4 demonstrated a Kp for human FPN1
between about 2.4 nM to about 1.8 nM as determined by SPR at 37 °C in this assay
format.
Table 5 shows the binding characteristics for anti-human FPN1 binding Mabs
using rabbit anti-GFP antibody (Invitrogen, Carlsbad, CA (catalog #A11122)).

15
Table 5: Binding Kinetics of MAbs to Human FPN1
(Determined by Biacore T100 at 25 °C or 37 °C)

Mab Temp. Kon (M'ls'l) Koff (s'l) Kinetic Ky (M)
mouse 34A9 | 25°C 6.901E+04 8.155E-05 1.182E-09
mouse 1G9 25°C 1.348E+05 9.813E-05 7.281E-10
human 3D8 | 37°C 3.252E+05 1.095E-03 3.366E-09

20

The Kp for human FPN1 of the mouse 34A9 Mab is approximately 1.1 nM as
determined by SPR at 25 °C. The Kp for human FPN1 of the mouse 1G9 Mab, an affinity
matured form of the mouse 34A9 Mab is about 0.73 nM as determined by SPR at 25 °C.

25 A humanized form of the mouse 1G9 Mab, 3D8 Mab, having the human heavy and light
chain frameworks, VH1-69 and O2, respectively, demonstrated a Kp for human FPN1 of
about 3.4 nM as determined by SPR at 37 °C.



approximately 5-fold. Fab 3D8, a humani zed form of the nouse Fab 1& havi ng
t he human heavy chain framework VH1-69 and |ight chain framework 02,
denonst r avedos/aeBx9for hurman FPNL of about 10 nM as det epgirnsdodoysSPR at 37
Cin this assay format. 54 Table 4(b): Binding Kinetics of Fabs from FPNL
Anti bodi es to Human FPN1 (Determ ned by Biacore T100 at 37 C) Fab (n) Kon
(Ms') Koff (s-1-) Kinetic KD (M nmouse 1 4 1.726E+05 4. 968E-04 2. 900E-09
human 3D8 3 3. 284E+05 2. 061E-03 6. 293E-09 human 4A10-3 4 8. 443E+05

1. 483E-03 1. 761E-09 human Conbill 3 2. 309E+06 6. 369E- 03

-55-
The Kp for human FPN1, determined as described in this Example, illustrates the

generation of antibodies to human FPN1 which bind human FPN1 with high affinity and,
more specifically, bind to an epitope of FPN1 that is present even when human FPN1 is

expressed by cells and localized to the cellular membrane.

Example 5: In Vitro Assay of the Effects of FPN1 Mabs on Cellular Ferritin Levels
Caco-2 cells, a human enterocyte cell line, endogenously expressing FPN1 may be

monitored for changes in ferritin. Ferritin concentration in the Caco-2 cells may be
increased by adding an exogenous iron source and the concentration may be further

10 augmented with the addition of hepcidin which prevents iron export. Accordingly, the
effect of anti-human FPN1 antibodies on mature hepcidin modulated iron regulation in
Caco-2 cells may be determined as follows.

Caco-2 cells are removed from the cell culture vessel using trypsin (Invitrogen,

Carlsbad, CA). The cells are collected and washed in growth medium (e.g., DMEM +

15  10% FBS + 1% non-essential amino acids + 1% antibiotics/antimycotic) and collected by
gentle centrifugation. Cells are resuspended in culture medium and counted. Cell
concentration is adjusted to 1 x 10 cells/mL in growth medium and 2.5 pM Fe:NTA
(prepared 1:4 molar ratio) is added to the cells. One hundred pl of cells are added to
wells of a 96 flat well plate, followed by incubation for 24 hours at 37 °C, 5% COs.

20  Mouse IgGy, a negative control, and two antibodies with different affinities to human
FPN1 are prepared in growth medium at 6x the final concentration. Antibody dilutions
(25 uL) or medium are added to wells in triplicate. The plates are incubated at room
temperature for 15 minutes at which time 25 pL 5 pM Fe:NTA with or without 600 nM
hepcidin (100 nM final concentration) are added to the appropriate wells. The cells are

25  incubated for 24 hours 37 °C, 5% CO; and then washed 3x with 200 pl Dulbecco’s PBS
and lysed in 50 pL radioimmunoprecipitation assay buffer (50 mM Tris, pH 7.5, 150 mM
NaCl, 0.1% SDS, 1% Triton-X100%®, and 0.5% sodium deoxycholate) plus protease
inhibitors, e.g., Complete™ Protease Inhibitor Cocktail Tablet (Roche Diagnostics Corp.,
Indianapolis, IN), mixed and frozen at -70 °C until assayed for ferritin using an ELISA.

30 Briefly, microtiter plates are coated with 110 pL/well of 1 pg/mL anti-human

ferritin (Leinco Technologies, St. Louis, MO) and incubated overnight at 4 °C. The plates



2.395E-09 human L2.2-4 3 4. 308E+05 7.905E-04 1.959E-09 5As shown in Table
4(b), the KD for human FPN1 of the npuse Fab 13, an affinity matured form
of the noweeomalbsB®4A9 i s about 2.9 nM as determ ned by BPRUSR009MD6cI8T N this
assay format. Fab 3D8, a humani zed form of the nouse Fab 1@ having the
human heavy chain framework VHL1-69 and |ight chain framework 02,
denonstrated a KD for human FPN1 of about 6.3 nM as determ ned by SPR at 37

Cin this assay format. 10 Affinity matured Fabs 4A10-3, Conmbill, and
L2.2-4 denonstrated a KD for human FPN1 bet ween about 2.4 nMto about 1.8
nM as determned by SPR at 37 Cin this assay format. Tabl e 5 shows

t he binding characteristics for anti-hdfran FPNL bi ndi ng Mabs usi ng rabbit
anti - GFP ant¥bwded ] #ogstridigenh bk (WM, Tred)- [ DM NaCb§: 1%@’&@229 )PHAH Tabl e 5:

Bi ndi ng Kin I 7300 at 25 C
or 57" Vool By SRR L SFIRRR RS PR O s D R 10 o

25C6. 901E+04h8 pm&S EFGOI&uﬁatd.(BfBEl @@lr mmsua teh@@raR BECIOBABEHOSMBr @S EQQS o7 . 281E- 10
huran 308 3713%%t65235n2dEsta(r)1§argfs 1%151&'1% liver ferritin, Calbiochem/EMD Biosciences, La Jolla, CA)
5  are added to the appropriate wells and incubated for 1 hour at room temperature. The
plates are washed 3 times and bound ferritin is detected using an anti-ferritin-HRP
conjugate (Leinco Technologies) at 1:2000 dilution at 100 pL per well and incubation for
1 hour at room temperature. The plates are washed 4 times and 100 pL. OPD substrate (5
mg substrate tablet, dissolved in 12.5 mL of 0.1 M Na,HPOQOy4, 0.05 M citric acid, pH 5.0
10 with 5 pL of 30% H»0,) is dispensed to all wells. The reaction is stopped with 100 pL 1
N HCI after 10 minutes. Absorbance at 490 nm (Augo) is read using an appropriate
ELISA plate reader. The protein concentration in each sample is also measured using a
BCA protein assay kit (Thermo Fisher Scientific). To account for possible well-to-well
differences in cell number, ferritin concentration data are normalized to protein
15  concentration and the effect of added antibodies is expressed as percent inhibition.
Experiments conducted as described in this Example indicate that the effects of
human hepcidin-25 on ferritin concentration in the cells are inhibited by Mabs 34A9 and
1G9 (Table 6). Furthermore, the results show that the affinity of the anti-FPN1 Mab has
direct implications on its functionality. More specifically, the lower affinity Mab 34A9,
20 even at the highest concentration (200 pg/mL) only slightly inhibited mature hepcidin-
induced effects (25% inhibition + .5 %), whereas the higher affinity Mab 1G9 exhibited

marked inhibition in a dose-dependent matter.
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hepcidin-25 to induce internalization and degradation of ferroportin and hence reduce

iron exported from the cells.

Example 6: Assay for the Inhibition of Human Hepcidin-25 Binding to FPN1

10

Fi sher
room

t

One hunared ﬁicroliters (I'AL) of lysates and standards (human

Stably transfected FPN-GFP/293 cells are plated in poly-D-lysine coated plates at
60,000 cells per well in 80 pL of assay medium (DMEM 11965, 10% dialyzed FBS, 20

uM FAC, penicillin-streptomycin) and incubated 4 hours at 37 °C, 10% COa.



5are added to the appropriate wells and incubated for 1 hour at room
tenperature. The plates are washed 3 tinmes and bound ferritin is detected
usi ng an wototfes496t i n- HRP conj ugate (Lei nco Technol ogi @€Y/ts2002/02080
dilution at 100 ',LI- per well and incubation for 1 hour at room
tenperature. The plates are washed 4 tines and 100 | AL OPD substrate (5 ng
substrate tablet, dissolved in 12.5 nL of 0.1 M Na2HPOQ4, 0.05 Mcitric
acid, pH5.0 10with 5 I AL of 30% H202) is dispensed to all wells. The
reaction is stopped with 100 AL 1 N HC1 after 10 m nutes. Absorbance at
490 nm (A490) is read using an appropriate ELI SA plate reader. The protein
concentration in each sanple is al so mé8sured using a BCA protein assay kit
(Ther no Fi sHxySelingis pdded Jo a flngl eppeengationfasd 1.p okt prdacedy L expregiqn

di fferences gy Gelike iRMEDLEn ufn%du'céd BofAREREL fflEdeﬂEd 9@&@ gRhe3 e mal i zed to
protein 15concentrat|on and t fect of antib |es IS expressed as
per cent |nhﬁﬁ%tﬂ@@“WWhnw¢E%thWﬁ@h@§«ﬁﬂﬁﬁﬁﬁﬁbﬁmé@ﬂhé§@rmwéﬁﬂwwomﬁﬂs Exanpl e
indicate th 8 ncentration in
the cells a?%u%ﬁﬁlﬁlte &ﬁmﬁkaﬁgﬂgﬁggé ﬁg@ &%ﬁgﬁﬁ &ﬁkﬂfg ernore, the
results §hownmma@imﬁéﬂéﬁﬁHMDmyP@RtEmeLaﬁmmnEBNﬂnNMbeh@anwpaémlsnpllcatlons
on its functl ecif 1.5 I the lower it 34A9,

20even at thegﬁﬂoﬁgéﬁuggﬁggﬁ “m|0h“?f%8)]ﬂnk3wnwesmesm’ %Fy ?nhlblted

mat ur e hepmhdmnat 37rd befect vefshieg sm(ea%% 200hilb2% iF8R, B-PBS (Myitrogdrer eas t he

hi gher affln hi b| ed i nhi bi i - dependent
rra'? ter. @?ﬂgb#a @%%X@ﬁﬁ%@ éngF‘Eff ?O(Sr@?fmatr’%?@. Hp Wﬁ @&@W Eyo
| nhi bi tion NiAdRadaR flr‘ate'é aibkh R Bor NOnNTASF &, SERC btlhdsoRtDR ifaBBwNA 200

vig/mL mlgG 9.40 0.
10" s transferred to 1nd1V1dual wells of a streptavidin coated plate (60 uL. of 2 pg/mL

streptavidin in PBS, incubated at 4 °C overnight, washed 2 times (0.1% Tween 20, TBS),
blocked with casein/PBS), and then incubated for one hour at room temperature. Next,
the wells of the plate are washed 3 times (0.1% Tween 20, TBS) and 50 pL anti-human
hepcidin-25 Mab 3.23 at 0.5 pg/mL is added and the samples are incubated one hour at
15 room temperature. The anti-human hepcidin-25 Mab 3.23 is described in PCT
International Patent Application Publication WO 2009/058797. Next, the plates are
washed three times and 50 pL anti-human [gG-horseradish peroxidase (HRP) is added at
1:2000 dilution. After incubating one hour at room temperature, 50 uL. of OPD substrate
is added. The reaction is stopped with 100 uL. 1 N HCI after 4 minutes. Absorbance at
20 490 nm (Asgo) is read using an appropriate ELISA plate reader.



100 vig/mL mMgG 9.78 0.68 3.5 50 1.tg/nL mgG 10.06 0.96 0 25 vig/nm
mgG 9.6 1.29 7.2 12.5 vig/nL mMgG 10.01 1.11 0 6.25 1.tg/nL mgG 10.45
2. 05 0 2080vogyasksovbb 1G9 6. 07 0.34 80.2 100 vi g/ nL MabPC®IIS300686€188B4 88. 2
50 vig/nL Mab 1

-59.-

Table 7
% Inhibition

| Antibody concentration
Antibody 1.2uM 03uM 0.75uM 0.019 uM
1G9 Mean 58.1 55.5 33.7 17.5
SD 1.7 6.7 20.4 8.7

| Antibody concentration
6.0 uM 1.2uM 0.24uM 0.048 uM

34A9 Mean 26.4 31.2 9.6 -7.2
SD 26.8 6.9 6.0 12.1
ms IgG1 Mean -3.4 0.5 -4.0 -11.0
SD 8.8 6.1 7.3 9.6
5 Data generated in experiments conducted essentially described in Example 6
demonstrate that Mabs 1G9 and 34A9 inhibit the ability of human hepcidin-25 to bind
human FPNI.

Example 7: Cell-based Assay for anti-FPN1 Antibody Inhibition of Hepcidin-25-

10 induced Internalization and Degradation

An in vitro cell based assay may be used to measure the mature hepcidin

neutralization activity of Mabs, or antigen-binding fragments thereof, directed against
human FPN1. Such an assay may be based on mature hepcidin-induced internalization
and degradation of its receptor, FPN1. For instance, a HEK 293 stable cell line is

15  prepared that allows for the inducible expression of FPN1. FPN1 is C-terminally fused
with GFP for tracking purposes. The inducible expression of the FPN1-GFP molecule is
controlled using the T-REx system (Invitrogen, Carlsbad, CA). The FPN1-GFP coding
sequence is cloned into pCDNA4/TO vector, which contains an inducible promoter and a
Zeocin resistance marker. The resulting construct is transfected into T-REx-293 cells

20 which expresses the regulatory protein required for doxycycline inducible expression.

Zeocin resistant clones are tested for the inducible expression of FPN-GFP. Cell growth



7.11 0.54 58.7 12.5 vig/nmL Mab 13 7.93 0.43 41.7 6.25 1.tg/nL Mab 1&@ 8.02
0.45 39.9 200 vig/nm. Mab 34A9 8.74 0.50 25 50 vig/nm. Mab 34A9 9.65 0.80 6.2
Thi s dat awDl2bugiiss@bes t hat Mabs 13 and 34A9 bl ock the a&birhisegoonbe1BuMmanN
hepci din-25 to induce internalization and degradation of ferroportin and
hence reduce 5iron exported fromthe cells. Exanple 6: Assay for the

I nhi bition of Human Hepci di n-25 Binding to FPNL Stably transfected
FPN- GFP/ 293 cells are plated in poly-D-lysine coated plates at 60,000 cells
per well in 80 viL of assay nedi um (DVEM 11965, 10% di al yzed FBS, 20 10vi M
FAC, penicillin-streptonycin) and incubated 4 hours at 37 C, 10% CO2. 58
Doxycycline is added to a final concenffation of 11.2 nMto induce FPNL
expressi on. Padiyey elcicprentialy ae dajerghed inthe marbreadersonermesnud éorthe BREX| ncubat ed

est anti body o n P Raty B ol AR B DA ™ L g um or
301AL of asgaC, pkdb windl mneiltostapeimyaind SBesiou at@dkaiatd ith Ofigymll hour .
Next, 20 vi Lze(())cfin e%id%t pltg?IX][ %‘fagtgcicﬁrr? t élerllg ar%lf)%ergi orﬁ%%%[\geillnbleilci/clear plates that are
5 coated with poly-D-lysine. An Acumen Explorer HTS, high resolution fluorescent plate
reader is used for reading the total fluorescence per well.

Following trypsinization, 96-well assay plate is seeded with 9,000 cells/well using
the FPN1-GFP/TREx 293 stable cell line. Seeding volume per well is 80 uL.. Cells are
allowed to attach overnight. Early the next morning, 9 ul. of 30 ng/mL doxycyline is

10 added to each well to induce FPN1-GFP expression. After 8 hours of induction at 37 °C,
the medium is aspirated and the wells are washed carefully with 150 uL/well of PBS.

The desired treatments (e.g., human hepcidin-25 and/or test antibodies) are set up
in a 96-well format for quick addition to an assay plate after washing. Final assay volume
per well is 45 pL.. Immediately after adding the treatments, the assay plate is read using

15  the Acumen Explorer (set at 550 volts in channel 1). This reading is generally the 0 hour
reading and is used to normalize for cell number per well, which correlates with the total
fluorescence units (FLU) per well. For mature human hepcidin-induced internalization
and degradation of FPN1, the maximum effect is seen at 0.5 pM mature human hepcidin.
The ICs¢ of mature human hepcidin is approximately 10 nM. For anti-FPN1 antibody

20 neutralization assays, the human hepcidin-25 concentration is kept at 120 nM and the
anti-FPN1 Mabs were tested at 600 nM, 200 nM, 67 nM, 22 nM, and 7.4 nM. The plates
are incubated for 24 hours, after which, they are read again, and the data is generated as
the ratio of total FLU per well at 24 hours divided by the total FLU per well at 0 hours.
All data points are done in quadruplicate. The percent (%) inhibition is determined by

25  subtracting the values for 120 nM mature human hepcidin treatment, and then dividing
the FPN1 antibody treated values by the no human hepcidin-25 treated value.

In an in vitro assay conducted essentially as described above, human hepcidin-25
bioactivity was neutralized with various anti-FPN1 Mabs with a percent inhibition
measured as shown in Table § below.

30



added to the wells to a final concentration of 30 nM The sanples are set
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(I'nvi trogeo200amsbebad, CA). Next, 65 1AL of |ysing buffecT(US2&8P%d6181 on
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PBS, incubated at 4 C overnight, washed 2 tines (0.1% Tween 20, TBS),
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i nduce FPN1- GFP expressi on. After 8 hours of induction at 37 C, the nedium
is aspir#ted and the wells are washed carefully with 150 JAL/wel | of PBS.
The desired treatnnents (e.g., human hBP%in. 25 and/or_test antibodies) are
set up in a 96-well format for qU| ck addi tpe?\cefl‘é'ﬂméﬁ asSelympl ate after

washi ng. Final assa ol une pe A~ prvedi it af t er addi ng the
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550 volts in channel %)  Thi sMuEa#I®Y is genelZfly the B3hour reading and
is used to normalize for cell nunber per well, which correlates with the
total fluorescence units (FLU per well. For mature human hepci di n-i nduced
internalization and degradation of FPNLl, the maxinumeffect is seen at 0.5
vi M mat ure human hepcidin. The 1 C50 of mature human hepcidin is
approximately 10 nM For anti-FPNl anti body 20 neutralization assays, the
human hepci di n-25 concentration is kept at 120 nM and the anti-FPNL Mabs
were tested at 600 nM 200 nM 67 nM 22 nM and 7.4 nM The plates are

i ncubated for 24 hours, after which, they are read again, and the data is
generated as the ratio of total FLU per well at 24 hours divided by the
total FLU per well at O hours. All data points are done in quadruplicate.
The percent (% inhibition is determ ned by




25subtracting the values for 120 nM mature hunman hepcidin treatnment, and
then dividing the FPN1 anti body treated val ues by the no human hepci di n-25
treated WiD®2e10/065496 In an in vitro assay conducted essemCiraiskgoomscidescri bed
above, human hepcidin-25 bioactivity was neutralized with various anti-FPNL
Mabs with a percent inhibition neasured as shown in Table 8 below. 61
Table 8. Anti-FPNL Mab Percent (/0) Inhibition of Mature Human Hepci di n-

i nduced Internalization and Degradation In Vitro Mab 34A9 Mab 13 Mab 3D8
Mab at 600 nM 39. 0% 67. 9% 66. 4% Mab at 200 nM 30. 8% 62. 4% 63. 8% Mab at 67
nM 23. 6% 61. 8% 55. 7% Mab at 22 nM 14. 1%%49. 9% 50.2% Mab at 7.4 nM 4. 8%

Sampling for serum hepcidin:

Blood was collected prior to dosing and at 0.5, 1, 3, 6, 10, 24, 48, 72, 96, and 168
hours post-dose. Blood (approximately 0.5 mL) was collected via a femoral vein into
tubes containing no anticoagulant. Blood was allowed to clot under ambient conditions

5 prior to centrifugation to obtain serum. Serum samples were placed on dry ice prior to

storage at approximately -70 °C.

Sampling for serum iron:
Blood was collected prior to dosing and at 1, 3, 6, 24, 48, 72, 96, and 168 hours
10 post-dose. All blood samples were collected, handled, processed, stored, and analyzed in
accordance with methods considered acceptable within the medical community. Serum
iron levels may be measured by any method known in the art which is generally
considered within the medical community to be an acceptable method of measuring total
serum iron (Fe). Serum concentrations of hepcidin were determined by liquid
15  chromatography-mass spectrometry essentially as described in Murphy, et al., Blood,
110:1048-54 (2007). Assays for measuring serum iron are well-known in the art (see, for
example, Goodwin, J.F., et al., Clinical Chemistry 12: 47-57 (1966), and J. Clin. Path.,
24:334-335 (1971)).
Serum hepcidin concentrations were unaffected by the administration of control
20 murine IgG1 and ranged from 1.5 to 31 ng/mL over the time course studied. Average
hepcidin levels in the control animals were 11.5 + 8.8 ng/mL (mean = SD). After
administration of murine Mab 1G9, serum hepcidin levels were elevated from a baseline
of 7.6 and 14.7 ng/mL to a peak of 49.7 and 79.1 ng/mL, respectively. The peak in serum
hepcidin occurred approximately 10 hours after administration of the murine Mab 1G9
25  (Figure 6). The elevation of serum hepcidin is likely due to the interaction of murine
Mab 1G9 with its target FPN1, which, upon binding to FPN1 blocks the interaction of
FPN1 and hepcidin, thereby slowing FPN1 clearance and/or internalization.
Serum iron was not elevated in animals treated with control murine IgG and
ranged from 64 to 97 ug/dL over the time frame studied. After administration of murine
30  Mab 1G9, serum iron levels were elevated from a baseline of 136 and 144 ug/dL to a
peak of 306 and 292 ng/dL, respectively. The peak in serum iron occurred approximately



24. 3% 28. 1% 5Data generated in experinents conducted essentially as
described in Exanple 7 support the conclusion that Mabs 1&, 34A9, and 3D8
greatly iwbi2biotoes49e ability of human hepcidin-25 to cauPETIUs$R009/066187
internalization and degradation of human FPNLl in vitro. Exampl e 8:

Bi oactivity of Mab 13 Relative to a Control Miurine 1gGlL following a 10
Singl e Intravenous Dose to Cynonol gus Monkeys The physi ol ogi cal
effects of anti-human FPNL nurine Mab 13 on serum hepcidin and serumiron
| evel s were investigated by adm nistering the Mab as a single intravenous
dose to mal e Cynonol gus nonkeys (Macaca fascicularis; 3-4 kg) and conparing
its effects to a control adninistratiofof nurine IgG . Fol I ow ng

15admi ni st r dibeyriist asloanistegipn elsmypine MabdIQodEigaw 7-oberan &Py kvds grdugdly um i ron
and Seru”‘h%&&h@ﬂ%tm&hﬁeQﬁﬁﬁuﬁﬁgﬂgghhﬂim%ﬁél%QM%H&&BQM%%k%%n%Hﬁ'”JeCt'On
via a saphenous vein. |Inmediately after dose adm ni stration, but before the
needl e was rewBvEd [§velsis irRerdblenal , t he dose apparatus was flushed with
approximately 2 nL of saline. 20 Table 9 ConcentrationVol ume (mg/ mL) (m/ kg)
1Murine 1 gGlL Control 9.533.15 2Murine 1312.62.38 - 62 - Sanpling for serum
hepci di n:>  Exampp % deellkased dishe regtigiiNrantihodn nhikjtiomef Hepcglins2>-1, 3, 6,

10, 24, 48, lz&cegﬁlteﬁgﬁza%ﬁﬁaH@BEgﬁ'a@% dose. Bl ood (approximately 0.5 ni)
was collected via a fenoral vein into tubes contalnln? no anti coagul ant.

Bl ood was al | owelxreamentscondugied eseappiplbime dessrbrdtin Branmpf phove f@n@sits i f ugati on
to obtain SQﬁMth§@5MHﬂﬁaﬂ@kﬁ§aﬂ@ﬂ?ZQhﬁQEQnQﬁnQQ%uh9§5Qﬁwﬁﬂ to storage at
approxi mately -70 C. Sanpling for serumiron: Blood was collected prior to
dosi ng and diterpalizgtiongaind dagradefon qiumgsFPMhaoreseryely 4 opastuwesd. Al | bl ood

sanpl es mer &,iGNihiReULd 3D 1€, (sdeﬁgg@me%@ gﬁe&%@lauyaaﬂsi aﬁﬂﬁ*mzﬁgbsl n
accordance with methods considered acceptable within the medical commnity.

Serum iron |%VREEChRY dROHESEFBHObY AR 8RY Waweirﬁqrmlﬁé%é?l@ which is

general |y cqpsiidefiRds. Vtme@lmraeﬁtl@%) iﬁﬁﬂitﬁﬁkya?@&%ﬂi‘iﬂeﬁ%y LuhgindMeAGREPHLAD! e
nmet hod of measuring total serumiron Serum concentrations of hepcidin

were determ 1%%6M6Vp¢lﬁla@fﬁﬁm$@cwdébﬁmdbv “éﬁa ¢ Meh gsateyedicr Byribe pg hepsidemt i al |y as
described i nrcMdd PhiYe. refatidd IGsT Blioadermtddd: 114-@1%%21%‘[ (290 centi®s Mhbidi A

nmeasuring serumiron are well-known in the art (see, for exanple, Goodw n,

J.F., etlal aswell pyiclaye aod@hiobt sqpe sheyngyTaiols) , and J. din. Path.,
24: 334- 335 (1971))
Table 10
Mab Top % Inhibition | Relative ICso (nM) | Absolute ICsy (nM)
(1gG4) (n=3) (n=3) (n=3)
Combil 1 92.6 + 4.5 37+ 02 3.8 + 0.1
4A10-3 85.9 + 2.2 47 £ 15 57 + 1.7
L2.2-4 81.6 £ 1.0 48 + 1.2 62 + 1.6
3DS 86.8 £ 7.0 102 + 2.2 13.7 + 3.4
1G9 69.0 = 8.0 92 + 33 18.8 + 8.1
34A9 552 + 7.1 58.9 + 18.6 N.C.

20

N.C.: Fitted top of curve does not reach 50% so absolute ICsg can not be calculated.

Example 10: Pharmacodynamic Effect of Humanized Anti-Ferroportin Monoclonal

Antibodies 4A10-3 in Cynomolgus Monkeys

The pharmacodynamics of anti-ferroportin Mabs may be studied after

administration of intravenous doses to male Cynomolgus monkeys according to methods




Serum hepcidin concentrations were unaffected by the adm ni stration of
control 20 nurine 1gGl and ranged from 1.5 to 31 ng/nL over the tinme course
st udi ed. woergss4vepci din levels in the control ani mal sPaEMS2002/066188. 8
ng/mL (nmean SD). After admi nistration of nurine Mab 1@, serum hepcidin

| evel s were elevated froma baseline of 7.6 and 14.7 ng/nL to a peak of
49.7 and 79.1 ng/nmL, respectively. The peak in serum hepcidin occurred
approximately 10 hours after admi nistration of the nmurine Mab 1&® 25
(Figure 6). The elevation of serumhepcidin is likely due to the
interaction of murine Mab 1@ with its target FPNL, which, upon binding to
FPNL bl ocks the interaction of FPNL ané4hepci din, thereby sl ow ng FPN1

cl earance arkipsh to thesesleibed ip shejagn For example ga fiyierindenspdopasudicstMabl 4MAted i n
animal s tr eaysaqulmnmr&mtmm&%ﬁr hf&%kégggé 2061 ARSI HOITY %4&%61@; ! ug/ dL

over the tinme franme studied ter admnistration of nurine

serum i ron |d4e8e81080-gelr® 38} EYadef niylgmBloddaamplpi@prapximaely drgmh 4 i IIIOI}g/ dL to a

peak of 306 p%qlex%%gww%{@ﬁ n&@&nﬁa@ﬁ&f W& dhd aTNG, 1BEAKA] P @@rlumﬂd@am occurred
approxi mat el y hrs aF ter admnistration of nurine Mab 1 gl gure 7).

Serum i ron |h@\1fép%st-6<rsad®tdwhyr@éﬁtleveﬁeﬂidtt@n%h@@ Trelenyer B Hol 1) &

adm ni strat |aﬁdi1648|}faﬁlﬂs pat-ing Ahad uﬁmf&kﬁgaﬁé A wSBkddMetwen2 level s 1's
irreversible., 5 nple 9: Cell-based Assay for anti-FPNl Anti baody

| nhi bition di oqqesﬁ@plm wergsollqmﬁ@ﬁe@&aqhﬁlé?%wauazf%?r@nvegﬂatoBév@? SRPLT R
Experi ment s oapgeet et essentially as described in Exanple 7 above
denonstrate that bs Conbi-11, 4A10-3, and L2.2-4 inhibit human

hepci di n- 25 | nduSEHM| 9P SPIFENTAHAT- R PLofiles LG ARTay POyt 2dmiRisFRUePRE nor e

ef fectively 03119 3.000a8d SORRPARL &chb LA Bho MBR Ty 3 gusHiBke@RGhs ddBidisee Tabl e
10). More speC|f|caIIy, the antj-FPNL Mabs were tested in a 9-point

concent r at i ofith@doyedegengdentipgeast ingeomion ahirhpariee Am4hguss aftg dasiaer i al

dilutions. THg PeTe§Bhsel MpploRitialiytd- QM MeSaseen UG b R¥kpSIebbERedithRg t he
val ues for 120 nM hepcidin treatnent, and then dividing the Mab treated

val ues by tH& %kgr?élsépa}%gt%eawg@ smilaen thegnipsly almivsiscddie! - Bepdp i ned in

Si gma Pl ot. nlQR: RREGERN ifdKretiMbd t@lbta@eﬂﬁeda‘i@@amus s BleAddsiie. angheabsol ute
| C50 are shown I n Table 10. Table 10 Mab (1gG4) Top A Inhibition (n=3)

Rel at i veldl cegmalgiministesyd %@%&ﬁ@ %Oc%%k%ﬁiﬂws i irosHpiadiio belge 4 5 37 7
0.2 3.8 0. Kalues about 72 hours after dosing.

Furthermore, in a single study, administration of a single subcutaneous injection
of Mab 4A10-3 at a dose of 10 mg/kg produced an identical response (n=2; mean + SD)
in serum iron, in both intensity and duration, as observed after the equivalent intravenous

20 dose (n=4; mean + SD).

Example 11: Pharmacokinetics of Humanized Anti-Ferroportin Monoclonal
Antibodies in Rats and Cynomolgus Monkeys
The pharmacokinetics of anti-ferroportin Mabs may be studied in vivo according
25  methods well-known to those skilled in the art. The pharmacokinetics of anti-FPN1 Mabs
4A10-3 and Combi 11 were investigated after single intravenous doses to male
Cynomolgus monkeys and Sprague Dawley rats, for example. At the time of dosing the
Cynomolgus monkeys used weighed between 2.2 and 5.5 kg and the Sprague Dawley rats
weighed between 240 and 265 g.
30 The pharmacokinetic study conducted in Cynomolgus monkeys was performed in
three phases, with doses at 1.0 mg/kg, 3.0 mg/kg, and 0.3 mg/kg administered at
approximately 2 week intervals. At each phase, either Mab 4A10-3 or Mab Combill was



4A10-3 85.9 2.2 4.7 1.55.7 1.7 L2.2-481.6 1.0 4.8 1.2 6.2 1.6 3D8 86.8
7.0 10.2 2.2 13.7 3.4 10 69.0 8.0 9.2 3.3 18.8 8.1 34A9 55.2 7.1 58.9
18. 6 N. CwoNn/06566tted top of curve does not reach 50¥%Psw/tsh@olosd1e7 | C50
can not be cal cul ated. 20 Exanpl e 10: Pharnmacodynam c Effect of Humani zed
Anti - Ferroportin Mnocl onal Antibodi es 4A10-3 in Cynonol gus Monkeys

The pharnmacodynam cs of anti-ferroportin Mabs may be studied after

adm ni stration of intravenous doses to mal e Cynonol gus nonkeys according to
met hods 64 known to those skilled in the art. For exanple, in five

I ndependent studies Mab 4A10-3 was adm ni stered to Cynonol gus nonkeys as a
singl e |ntravenous bol us (n=4/group) a®>doses of 0.3, 1.0, 3.0, 10 and 30
my/ kg. Bl ooddBinrredsas eapgledntiaveross golr.lﬁ(s ~rfLpef gioup)r Bipodarantes errelkaer e t aken

prior to th%n&H6§Ef@9&%e%m%t@% o, 2048 12, 962168, ﬁﬁaaﬂ@mm%@md&QB and 264 5hours

post - dose. h|9 dose | evels, additional’ ampl es. were taken at
360, 456, 552, 1 rats, Mab 4A10-3 or Mab Combi 11 was adrmmstered as a single intravenous

bolus dose of 3 mg/kg (n =3 per group). Serial blood samples were taken prior to dose
5 andat0.08, 1,4, 8, 24, 48, 72, 120 and 168 hours post-dose.
Serum concentrations of Mabs 4A10-3 and Combi 11 were determined using a
human IgG sandwich ELISA format. The standard curve range was 5 to 400 ng/mL, with
a working lower limit of quantitation (LLOQ) defined as 10 ng/mL. Pharmacokinetic
parameters were determined using non-compartmental analysis in WinNonlin version 5.2.

10 Serum concentration-time profiles following intravenous administration to male
Cynomolgus monkeys are plotted in Figure 10. Mab 4A10-3 was cleared much more
slowly (approximately 5-fold) than Mab Combil 1 at all doses studied. Differences were
apparent at the first time point examined (1 hour) when serum concentrations of
Mab Combil l were approximately 50% of that observed for Mab 4A10-3. At 24 hours

15  post-dose, serum concentrations of Mab 4A10-3 were 20-33% of Cmax compared to only
6-9% for Combil 1. Peripheral concentrations of Mab Combill were not evident after the
0.3 mg/kg dose. The clearance of Mab 4A10-3 was somewhat faster at the two lower
doses compared to the 3 mg/kg dose. The T,» for Mab 4A10-3 ranged from 2 to 3 days.
However, the Ty, for Mab Combil 1 ranged from about 12 to about 27 hours.

20 The enhanced clearance of Mab Combill relative to Mab 4A10-3 was
hypothesized to result from increased non-specific interactions of Mab Combil 1 with cell
surface proteins which do not occur for Mab 4A10-3. In order to evaluate this hypothesis
the pharmacokinetics of Mab 4A10-3 and Mab Combil | was studied in rats since neither
Mab binds effectively to rat ferroportin.

25 Serum concentration-time profiles following intravenous administration to male
rats are plotted in Figure 11. Similar to the observation in primates, Mab 4A10-3 cleared
more slowly (approximately 5-fold) than Mab Combil 1 in rats (data not shown). Again,
differences were apparent at the first time point examined (0.08 hours) when serum
concentrations of Mab Combil 1l were approximately 50% of that observed for Mab

30 4A10-3. The Ty for Mab 4A10-3 and Mab Combill was approximately 4.5 days and 3

days, respectively, in rats (data not shown).



and 648 hours post-dose. At the tine of dosing, the aninmals wei ghed between
2 to 3 kg. Blood sanples were collected fromeach animal via a fenoral vein
i nt o t ube’Ocom@mb4Ng nNno anti coagul ant. Serum iron concenTEskécvnstisme
profiles follow ng intravenous adm ni stration of 100.3, 1.0, 3.0, 10 and 30
ng/ kg Mab 4A10-3 to nmal e Cynonol gus nonkeys was associated with a dose
dependent increase in serumiron which peaked at 24 hours after dosing.
Peak iron responses (approximately 2-fold increase) and duration of
response between the 10 ng/kg and 30 ng/ kg doses were simlar. In the
animals adm nistered 0.3, 1.0, and 3.0 ng/ kg doses serumiron returned to
basel i ne val ues about 48 hours after dé8rng. In the 15ani mal s admi ni stered
10 g/ kg and 30 Mgk dateigienasly swﬂrﬁhawh@ﬁlorfettamﬁﬁ@araw obgesvedifordMabal ues about
72 hours af t&mpHasiRYot aﬁrlbutaﬁy{ottggétme fn@d@te@él@aﬂén%e Shidyinhdhni stration
of a single subcutaneous injection of -3 at a dose of 10 ng/kg
produced an W@ﬁtqoéﬁﬂabpé@b’éhbéld{fr@t-@mﬂ’?é‘f&h SD) |n serumiron, in both
intensity and duration, as observed after the equival ent intravenous 20
dose (n=4; 1BaAmpleID) Anﬁ%ﬁ{m&ﬁﬂi\l} MaPEW TR DRI AEE le&Hn e arddWFRIWR6h-

Anti - Ferroporti n Monocl onal Antibodies in Rats and Cynonol gus Monkeys The
phar macoki nétPeeific ¢ieparin) Bindingoportin Mabs may be studied in vivo according
25 met hods wel | - %ﬁ%&ﬂrﬁ&oﬁlﬂ&§%mﬁi&& bihash EodinedRktbed I8 PIBLAPRAKI netics of
anti-FPN1L Mabs 4A10-3 and were investigated after single

i nt ravenous sdgaseed that Mah onty hlowids| raare rarishkadspscddn Spragirempaigf yMatat s, f or
exampl e. At 4ahe3t i 7R s aﬁ@%gggstédhﬁat%Wla@ﬂ%léﬁﬁﬁl‘&%f%éﬁ%b\fﬁ'aghed bet ween
2.2 and 5.5 kg and the Sprague Dawl ey rats wei ghed between 240 and 265 g.
30The phlaQr rre@@@k@r%ftoﬂ\éats%}&;ﬁ gL aeabla toapHenser tgigst rresAlEYsdinigd per f or med
in three ph%&%@nce%fﬁ\hab%%%%ll@&la&verfﬁg{MabaAQO@g/ kg, and 0.3 ny/kg

adm ni stered at approximately 2 week intervals. At each phase, either Mib
4A10-3 or Mab CoBpfapsemylppe aigipingaerdypshag beeh agodycedidygnaethe gaginegaitotis bol us
(n = 4 per oNgHDmbifl, Q%S %@k&@ha‘f‘@ﬂé@esﬁl@iﬁ@ﬂlcﬁﬁde% p(;SQIVE BRardd d’f?vtabdose and at
1, 6, 12, 24, 48, 72, 64 hours post-d In rats, Mab
4A10-3 or MBS cmpew&sm&d\%m%koe?r &Qf exynnie, ‘?SH]&Idén mfeﬁ%?déﬂ%@bﬂfm us dose
of 3 nmy/ky (ddn “spe%lfia%'indglr Q41 R9) at1§$f ttoc B hRRer S ANPhES aﬂ@tro%e[%a%lﬁeihd%d or to dose
5and at 0.08, 1, 4, 5 fZO and 168 hours E) - dose

Ser um conceﬁleqdalﬂrigdﬁéhedfmm§f MA'&@Q@bléhéiw@@%Ftr% PRt EhhgrEgcAPHENCUsi ng a
human 1 9G sandwed dEMaBA kB IMRhich M8 ntERERfubcatw V@b CaRee 1 Was stnd & 400

ng/m., with a working lower limt of quantitation (LLOQ defined as 10

ng/ L. Phar fecBRe ReritongiFareteridNidY sdatletng Mebi+a5i-hg dek kofrfar t ment al

anal ysi s in W nNefbi QoM SUAM0-3; aAd LiQSE\Fvéfme@@ﬂlF&HBﬂ HebidbhégaPBbREAE T | €S
fol l owi ng i ntravenous adm nistration to mal Cynonpol gus m)nke s are plotted

in Figur 1@8%/&%@%}&&@%3%0@1%&9léefh?ﬁﬁéﬁowwng Flﬁwdyn ths3pr dlebPtrat el y

5-fol d) tharcoMh 1Coaty-3, 3bsatnaabla- mée§1s§{egtgaﬂ)¢blnﬁ$n§t&{uﬁﬁﬁ@9Nmere appar ent
at the first tinme poi nt _exam ned (1 hour) when serum concentratl ons of Mab

Conbi ||wereeéﬁﬁ%%ﬂ%%we%%wlamaﬁon%%%@é celbylaqliing ameoBNL At 24 hours
15 post - doseéxprggwm@@m@mfg@tl ons of Mab 4A10-3 were 20-33% of Cmax
conpared to only 6-9%  for Per | ther al concentrations of Mb

Conmbi || were not E%li‘e@%rﬁ’cma‘\sﬁélﬁmg W@b(?"glb ) 1hgvaddat Matheorghibhbiadice of Mab
4A10- 3 WBS SEIRIMRMthehaantvekredd Mhthe ALVG dn@Ven- 4Clﬁ'c$§<§ pmﬂaaﬁ&sl Midd ¢da@i3 no/ kg

dose. The T112 for b 4A10-3 ranged from2 to % wever, the T112
for Mab Contil2fso PaHetorehoinbadyman BPY bexprrstine IQEKRB pells a@fb@?ﬁ%o dfirfanced

cl earance of29obbhisGRRAL Ihhmzhﬂh&tu MBrebsRd Mme%mrfacem thyQRRdresd, XRes t 0 resul t
fromincreased non-specific interactions of Combi Il with cell surface

prot ei ns whi‘éH0do3 Aorndle it sieaticaly bayerdge éumarnrfpﬁlcl?é?refsﬁlgé% a2 €l hi s
hypot hesi s taendd ansemaki mek pesccnt. Mab 4A10-3 and Mab Conbi |l |l was studi ed
in rats since neither Mb binds gﬁ;ectlvely to rat ferroportin. 25Serum

concent r3% i on-ti M0 SPBH TP ¥avap Bereiir Ayt torretrs e nepipssiicdinginon to nal e
rats are pl %&&c&dlmmlﬂim(ﬁn&m bysbmdnagrthé é}gffnﬁl@ afhbﬁa@&ﬂd@&sﬁdﬁ@ id the ACDRAt €s, Mab
4A10- 3 cl eared mfre slowy. ( I‘OXI than Mab Conbil 1 in rats
(data not sHYRMEYNRFMHRO kP dpad wgwnatbﬁa%o@ﬁ'tlaﬂéﬁprthfénarw P8I0t i e poi nt
exam ned (0.08 hours) when serum concentrations of Mab Conbil 1 were

approxi mately 50% of that observed for Mb



30 4A10-3. The T112 for Mab 4A10-3 and Mab Conbill was approximately 4.5
days and 3 days, respectively, in rats (data not shown). 66 These
dat a strowmgl2g1segest that the nore rapid cl earance obsecvas2doncddb Conbi l
1 was not attributable to target receptor-nedi ated cl earance since neither
Mab 4A10-3 nor Mab Conbill binds rat ferroportin. 5 Exanple 12: Anti-hunman
FPNL Mabs with Del ayed C earance and/or Low Non-Specific (Heparin) Binding
The pharnmacokinetic studies of Mab Conbill described above in Exanple 11
suggested that Mab Conbil 1 was nore rapidly cleared from serum as conpared
to Mab 4A10-3. The data al so suggested that the nore rapid clearance of Mib
Combi | | as 10conpared to Mab 4A10-3 wa$’not attributable to increased

t arget receptidresiagifands Mpleaembich theftryntpbansmsid acid reddustip the LEHRZhat of Mab

4A10- 3. Bec%@uﬂ@%ﬂtlu{eﬁlajltﬁ a‘%'/’rgélﬁy Mend £ AYER 15'%bl@%ﬁﬂld}9t PRAMGREA during the
engi neering of 1, 1t was suspected that the resulti'ng increase

in positive b@‘r‘ila}gg’@taofllﬂ%bpwsl from ¢gdls QW%IP%M'&W EHmINGYY » Amw@ate%r

exanpl e, regyht@dod HeliRChRARER clamﬂ&mafds%eﬁén@ NnfREEPRI GoRl s
negat i vel y-charged nenbrane surfaces and to heparin. |ndeed, node |ng of

t he struct urellphrt bobibits 1B7 srbliddlemontiprsd gepssintly V@reyw@ﬁa@rcg“@d patch on

the surface wfqiVah meRmR ddntr¥itic@h was nmore pronounced in Mab Conbil 1 than
sonme of the other human engi neered anti-FPN1L Mabs, including Mab 4A10-3 and

Mab L2.2-4. Mabs Combill, 4A10-3, and L2.2-4 were tested for non-specific

heparin bi ncﬂx'aﬁnp%omuszﬁlsk"@ f@rhﬁﬂﬁlﬁlbﬂloﬁlofﬁ&rﬁﬁ@%gghﬂgzstmn&‘iﬁé RpEENKnown to one
skilled in the art. Mabs Comb L2.2-4 were al so tested

for binding to hilHEAN FRNECEd: B MugrdErtPomag BPN sansifodigs mays apsgyadont r ol

HEK 293 el I¢§; th@é)&ﬂ'ggg)ﬂhmﬁﬂuﬁf% aaﬁﬁrz@%ﬁﬁglg@@m;nﬁ% PRI Iex%wsé@mmﬂhe heparin
ELI SA using Ma showed F bi nds 55trong|yto

heparin Wner28%1§61%8§eﬂmf@n5@0%&PN@%sdlsmedﬂ%km PF‘MTQ heinpreraged pidgs oCombi 11

al so bound %rv@ngbhayeswn@?ésbleméman F(PNCAGX}D"Ef%édaﬁ%lalré@#ﬁ@éito?ﬁhb%o@nd control
HEK 293 cel I's | acking human FPNL1 expreessed on th surface. On the

ot her hand, ks wal @-89 niamessapmadipp (DMENS| iep fi0¢etitly 5pd 5BSnd N hunan FPNL
expressing lﬁ%*& %%mﬁﬁlsh tQ‘g};m%Oéemtr greg' ?orcf%ﬁ{té)gt 1'(‘)@%3&%6&1? hérﬁmné Mab Coni

1GY was ther e generate reduce the non-specif i ng observed
wi t h Mabl5Cormbd then by utrggdlddoimgt 1€, é@‘kgﬂ(ﬂanPl‘&htmsamldmdgsﬂddueddmg 2Q1e HCDR2

\pl)\jrggl nga!t |yg| gmf%g])(y%‘?laam dd r‘rlal\(?st(i) %’ugla*egﬁ%?fq% %11%1%1 %glg%l rf‘tfon tﬁgxnyhc %ophan

am no aci d rMesidliae indudel end (CER2ycethamtrpldals art icatthtad (ot loutsyar B)’si’CE)eO%m no acid

residue in 1GY. .Prelimna i ndi ng dat i rnatants from

Coll s expr exatng it Migsint S ™ Fintetor B MR S hMRBRHETCER 0 Bi hait ng

to control Kk 29Bcwalel Sycrhighe.in 10TUTBSE BkfRNIncBan: expr, e8aidgmbdieisl S, wher eas

both Mabs 1B7 and 1F8 denonstrated si %nl ficantly nore non-speci. fic bindi ng
1

to the s¥me 'eBNEH and ERlped Wil aib)test 43P0y &) 1SPE¥PG fREl AP SPIgHOGR  Huan

Hepci di n- 25 (Biipdic A4 ﬁlgub%PMt ﬁU@afD%‘r‘O@& e eH %%ute@f el iOyuLn@ftHthﬁ aRQt1 - human
FPN1 anti bodi es may be assayed for the abil |tyt0|n|b uman

hepci di n- 25 %twahwqmpﬂﬁwdﬁmg thexyslle osrelinal epnppra @i é@pMsper Bell-ef | y,
transf ect ed RN 293 £8hbdal forIBLEE s7Rc PRbY oD b¥shdds GAaliads phat es on 96
wel | plates (BD Biosciences, San Jose, CA; BD Biocoat plates #35 4640) at
40, 000 with 200 pL 2% FBS, D-PBS (Gibco, catalog no. 14040). Next, 65 pL of lysing buffer
25 (0.5% Triton X-100, 10 mM EDTA) are added to all the wells and the plates are shaken
for 10 minutes. Next, 50 pL of the solution in each well is transferred to individual wells
of a streptavidin coated Greiner microtiter plate (60 pL of 2 ng/mL streptavidin (Sigma,
St. Louis, MO; catalog no. S4762) in PBS, incubated at 4 °C overnight, washed 2 times
(0.1% Tween 20, TBS), blocked with casein/PBS), and then incubated for one hour at
30  room temperature. Next, the wells of the plate are washed 3 times (0.1% Tween 20, TBS)

and 50 pL anti-human hepcidin-25 Mab 3.23 at 0.5 pg/mL is added and the samples are



cells per well in 80 viL of assay nedi um (DVEM 11965, 10% di al yzed FBS, 20
vi M FAC, penicillin-streptonycin), centrifuged for 1 mnute at 1000

revol uti owe 2pavoesdnut e, 15and then incubated 4 hours at PBT/US20000861€02. FPN1
expression is induced by adding 20 viL of Doxycycline at 10 nMto the
plated cells (2 nMfinal concentration of doxycycline. Doxycyline induced
and un-induced control cells are incubated for 5 hours at 37 C, 10% CQ2.
Next, the inducing agent is renoved by washing the plate 2X with DVEM The
cells are incubated overnight in 100 viL of assay nmedium Next, the assay
media is 20 renoved and replaced with 40 1AL test antibody or an isotype
control antibody solution in triplicaté8and incubated at 37 C, 10% CO2 for
20 ninutes. iMsRited g hoyyat gomypERdrHycatde aptbumas hpedir 2h&f8i3d3ns i s added t o
the wells tQie&n%éd‘iﬁ'PC‘TQHtEx%E‘t‘iJn@ltPa%tQ léQfloBMuﬂl?craué@ﬁkfb 2008185 89PLEg, are

i ncubated for 1 hour, at 37 C, 10% 10% CO2 before washing 4 tinmes wth 200
viL 2% FBS, P8s %rGVW(b@)d th@attlmeﬁ)@dn@ uquf@q:g)anu Nelmn IgGshoseadiglf | ysi ng buffer
25 (0.5@6Tr| S d the

pl ates are géw%g9m¥é98ﬁ%%$g%£% m%Q%?ﬂ E&ﬁ% gﬂg% d%{éﬁﬁ?n each wel |
is transﬁernsmmegmndhmwdMan%mkk@nmfﬂar&ﬁaep@ﬁwdden¢@%mbdf@¥@lner

Cat al o no. s )Semtisgalrh Bt SR brlbRrGReRTaen 5 T s (b, 106

Tween 20, TBR&), aftbd Joaieds. Wk sbrbaas at WOBBE()A@OW teatl heng impuhatiad ELINA one hour

at 30 roomt er Next, the we e .was t nes
0. 296 Tocon B At T e b WG s R Reose; o
vig/in is adﬂﬁdmanﬂwkhamHQMﬁﬁeﬁgamﬁohﬁﬁbmmcubated one hour at room

oottt me T her B B el ot renr et BB el he

pl at es are vashedvdiatfiteeetebBsi@mant]ybialibit thefabifioadl hamid hdpuﬁﬁmsltgﬁinhuor ser adi sh

per oxi dase (Sout i ot ec 2060- i s, added at 1:2000
Tt on. -t B Fbgeradeaie B apRc nPod Bl aruf TES Wikt ace 1 s
washed 4X ar‘]ﬂwﬁ@th‘elhhmﬁﬁheﬁﬂfﬂﬁmtf&ﬁﬂe&bﬂ: \(18i-g9rand lizat @hiagranmewolRE®12) s added.

The reaction is oppe N HC er 4 nln Absor bance at
250 nm  arocEmruTpERET R taPa i ap FrdriiegiT Gk e P iy The. acsay
range i slsdetremturtdiidbsia 1980 Combitl i gd Lhe-4AkS0nhtcd Ellgnllﬁdlﬂlﬁﬁﬁnm&\"eﬁs fromthe

i nduced wel I. cei co troI nt J, bod 10The data shown in Table 11
denonstrat e @H% 10 ﬂﬁ%ﬁ@%@ﬁ %@Engﬁén%ﬁﬁw%¥ﬁfﬁ?ﬁy mat ured variants ther eof
significantly inhibit the ability of human hepci din-25 to bind hunan FPNL1.
More specifically, Mab 3D8, a humani zed form of the nouse Mab 1&, havi ng

t he human heavy chain framework VH1-69 and |ight chain framework 02,
denonstrated an |1 Cso of about 400 nMas determned in this assay fornat.

Affinity 15matured Mabs 4A10-3, Conbill, and L2.2-4 denonstrated
significantly inproved inhibition of binding as determined in this assay
format. - 69 - Table 11 5Note: 75 kg/ nole was the nol ecul ar wei ght used to
cal cul ate the anti body concentration. Exanple 14: In Vitro Assay of the
Effects of FPN1L Mabs on Cellular Ferritin Levels As described in
Exanple 5, Caco-2 cells, a human enterocyte cell |ine, endogenously

expressing FPN1, may be nonitored for changes in ferritin. In experinents
10conducted essentially as described in Exanple 5, the effect of anti-human
FPN1 anti bodi es on mature hepcidin nodulated iron regulation in Caco-2
cells was determned and is expressed as percent inhibition, averaged over
a nunber of independent experinments in Table 12 bel ow. The dat a
indicate that the effects of hepcidin on ferritin concentration in the
cells 15 can be inhibited by anti-hunman FPN1 Mabs in a dose-dependent
manner. As indicated by 70 the EC50 val ues, sone anti-hunman Mabs are nore
potent in inhibiting the effect of hepcidin than others, for exanple,
Conbi || 4A10-3 > L2-2-4 > 3D8.



Tabl e 12: Percentage inhibition ( SEM by anti-human FPN1 Mabs on mature
hepci di n i nduced increases in cellular ferritin levels in Caco-2 cells in
vitro Cormwerroesea (M Conbill 4A10-3 L2-2-4 3D8 Cont r @CThus@en/ 06187
6.67E-7 M75.2 (7.4) 61.9 (6.3) 61.7 (3.9) 29.8 (6.1) 18.7 (3.8) 2.22E-7 M
69.3 (6.2) 59.6 (5.4) 53.8 (11.7) 25.2 (4.4) 24.2 (5.2) 7.4E-8 M61.1 (5.6)
45.6 (5.1) 40.6 (10.3) 12.0 (5.6) 21.1 (4.4)
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Table 11
,,,,,,,,,,,,,,, %Inhibition
: : I Antibody concentration
Antibody £2000nM  500nM  125nM 31.25nM  Z7.8nM

5 Note: 75 kg/mole was the molecular weight used to calculate the antibody concentration.

Example 14: In Vitro Assay of the Effects of FPN1 Mabs on Cellular Ferritin Levels
As described in Example 5, Caco-2 cells, a human enterocyte cell line,
endogenously expressing FPN1, may be monitored for changes in ferritin. In experiments
10 conducted essentially as described in Example 5, the effect of anti-human FPN1
antibodies on mature hepcidin modulated iron regulation in Caco-2 cells was determined
and is expressed as percent inhibition, averaged over a number of independent
experiments in Table 12 below.
The data indicate that the effects of hepcidin on ferritin concentration in the cells

15  can be inhibited by anti-human FPN1 Mabs in a dose-dependent manner. As indicated by



2.47E-8 M45.3 (6.5) 36.2 (8.1) 30.1 (4.4) 3.4 (4.7) 22.1 (3.8) 8.0E-9 M
31.6 (9.1) 28.0 (7.5) 39.5 (6.3) 14.9 (3.6) 16.1 (3.7) 2.7E-9 M 34.8 (5.7)
24.9 (7.6y02010066065) 10.6 (10.6) 22.4 (3.6) 9.0E-10 M PBTRISE@9B618D. 5
(4.8) 24.4 (8.2) 8.6 (6.4) 17.5 (3.9) 3.0E-10 M 14.2 (5.6) 12.0 (10.6) 24.1
(9.8) 7.3 (6.6)
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the EC50 values, some anti-human Mabs are more potent in inhibiting the effect of

hepcidin than others, for example, Combill = 4A10-3 > 1.2-2-4 > 3DS.

Table 12: Percentage inhibition (£ SEM) by anti-human FPN1 Mabs on mature
hepcidin induced increases in cellular ferritin levels in Caco-2 cells in vitro

Concentration Combill 4A10-3 L2-2-4 3D8 Control
™) human
IgGy
6.67E-7 M 752(7.4) 61.9(6.3) 61.7(3.9) | 29.8(6.1) | 18.7(3.8)
222E-TM 69.3 (6.2) 59.6(54) [ 53.8(11.7) ] 252(44) [242(5.2)
74E-8 M 61.1(5.6) 45.6(5.1) | 40.6(10.3) [ 12.0(5.6) | 21.1 (4.4
247E-8 M 45.3 (6.5) 36.2 (8.1) 30.1 (4.4) 3447 |[22.1(3.8)
8.0E-9M 31.6 (9.1 28.0 (7.5) 39.5(6.3) 149 (3.6) | 16.1(3.7)
2.7E-9M 34.8 (5.7) 24.9 (7.6) 39.6 (7.5) | 10.6(10.6) | 22.4 (3.6)
9.0E-10 M 23.3(6.3) 19.5 (4.8) 244 (8.2) 8.6(64) |175(3.9)
3.0E-10 M 14.2 (5.6) 12.0 (10.6) | 24.1(9.8) 7.3(6.6) |155(3.2)
Number of 6 6 3 4 16
experiments (n)
EC50 (nM) 28 37 193 360 N.C.

N.C.: Negative control ECsy can not be calculated.




15.5 (3.2) Nunber of experinents (n) 6 6 3 4 16 EC50 (nM 28 37 193 360
N.C. N C: Negative control EC50 can not be calculated. - 71 - WE CLAIM
1. A nonowbDensaloesdybi body, or anti gen-bindi ng fragnment, whirais2iondsashuman
ferroportin 1 consisting of the am no acid sequence shown in SEQID NO 1
at an 5epitope conprising amno acids |ocalized to one or nore am no acid
sequences selected fromthe group consisting of: a. b.

c. 10d. e. f.

-71 -
WE CLAIM:

1. A monoclonal antibody, or antigen-binding fragment, which binds human
ferroportin 1 consisting of the amino acid sequence shown in SEQ ID NO: 1 at an
5 epitope comprising amino acids localized to one or more amino acid sequences selected
from the group consisting of:
403SPFEDIRSRFIQGESITPTK 45, (SEQ ID NO: 12);
b. 406EDIRSRFIQGESIT;19 (SEQ ID NO: 13);
c. 400RSRFIQGESITPTK 42, (SEQ ID NO: 14);

®

10 d. 403SPFEDIRSRFIQGy;5 (SEQ ID NO: 15);

e. 400RSRFIQGESIT419 (SEQ ID NO: 16); and
f. 409RSRFIQG415 (SEQ ID NO: 95)

2. The monoclonal antibody, or antigen-binding fragment, of claim 1 which binds
15  human ferroportin 1 consisting of the amino acid sequence shown in SEQ ID NO: 1 atan
epitope consisting essentially of amino acids localized to one or more amino acid
sequences selected from the group consisting of:
a. 403SPFEDIRSRFIQGESITPTK 42, (SEQ ID NO: 12);
b. 406EDIRSRFIQGESIT419 (SEQ ID NO: 13);
20 c. 409RSRFIQGESITPTK 42 (SEQ ID NO: 14);
d. 403SPFEDIRSRFIQGy;5 (SEQ ID NO: 15);
e. 400RSRFIQGESIT419 (SEQ ID NO: 16); and
f. 4090RSRFIQG4;5s (SEQ ID NO: 95).

25 3. The monoclonal antibody, or antigen-binding fragment thereof, of any one of
claims 1-2 which binds one or more of the peptides selected from the group consisting of
SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 16, and
SEQ ID NO: 95.

30 4. The monoclonal antibody, or antigen-binding fragment thereof, of any one of

claims 1-3 wherein the monoclonal antibody, or antigen-binding fragment thereof, does



403SPFEDI RSRFI QGESI TPTK422 (SEQ ID NO 12); 406EDI RSRFI QGESI T419( SEQ | D NO
13); 409RSRFI QGESI TPTK422(SEQ | D NO 14); 403SPFEDI RSRFI Q415 (SEQ I D NO
15); 409R$BERIOEHESI96419( SEQ | D NO 16); and 409R5RFI QG4 1BCBER20087056087 95) .

2. The nonocl onal antibody, or antigen-binding fragnent, of claim1 which
bi nds 15 human ferroportin 1 consisting of the am no acid sequence shown in
SEQID NO 1 at an epitope consisting essentially of am no acids |ocalized
to one or nore am no acid sequences selected fromthe group consisting of:
a. b. 20c. d. e. f. 403SPFEDI RSRFI QGESI TPTK422 (SEQ I D
NO 12); 406ED RSRFI QGESI T419(SEQ I D NO. 13); 409RSRFI QGESI TPTK422(SEQ I D
NO 14); 403SPFEDI RSRFI Q415 (SEQIIDF%@-lSL; 409RSRFI QGESI T419( SEQ | D NO
16); and 409R5RM A1 BESEGthepepd@es spfpcted fipghe grae ¢ppsigEEeABEQAANDvY, or
anti gen- bi ndignggsfxggment thereof, of any one of clains 1-2 which binds one
or nore of the peptides selected fromthe group consisting of SEQ ID NO
12, SEQID NO 13, SEQID NO 14, SEQID NO 15, SEQID NO 16, and SEQ ID
NO 95. 304. TheThohowictndlanthedy powigendyinding fragaenionfgey oy of elagient t her eof
of any one QBmEJi&hé@LéD@l,‘M&Qﬂ@L ﬂCbR@, H@@P'Wz,%ﬂ@@ﬂycoﬂming the

anti gen-binding fragnent thereof, does 72 not bind one or nore of the
pepti des sel@éregidsegientctibowt HUFQCENEPS BV nlgof2. EQ! 13paNAg0. iogectivgly. 214,

5. The nonocl onal anti body or antigen-binding fragment of any one of clains
1-4 5 conpri si AR h&iRbnal s8Ry olLEREG: biftERRYs DR HeRR3 £onpr i si ng
the am no acid sequence shown i%OSEQII§%«x: é%, 129ny%%$f107, f§8, and
120, respectePyetisng a LCBRLFDRIhEPROAM DRI By 2wt GRS gavrrising dieng
fragment;oof g éafaesewen&!s@so%iéség IONTRY 8811028 1hEORE, anh CRI2, LCDR3, HCDRI,
HCDR2, and HCDR3 conpri sing the 10am no aci d sequences shown in SEQ I D NGCs:
37, 174, 22tespygively7g and 120, respectively. 7. The nonocl ona

anti body or antigen-binding fragnent of any one of clains 1-4 conprising a

LCDRL, LCDR2, 4 CPRBmoddoRR an » arf-SEBRBE AT drShhetdeARan no aci d
sequences shown in SEQ ID NGs: 37, 125, 22, 23, 110, and 19, respectively.

8. The monocPBARINENESBRHY (IR 28kt PERHEPRLITKER? ardePRdrorpiingthe of cl ai ns
1-4 conprsi SiaffhPacldBiRbncds GlRZyin BEORS NAICPR1 25 HEDR2) 1020 1IR3 ae[pr i si ng
the amino acid sequences shown in SEQ ID NOs: 37, 177, 22, 23, 112, and 19,
respectively. 20 9. The nonocl onal antibody or antigen-binding fragment

of any one of ¢l @hdBordectbnf ARWNIS bihtiBen iy frddaldRPor abfERDr chialdRly  HCDR2,
and HCDR3 conprising the am no Zcid & uences shown in SEQ ID NGs: 37, 122,

Se
22 23 110.CoOHAEIAR Lp@é{éele(glp% |L§C_DR3, H%DRI, HCDR2, and HCDR3 comprising the
amino acid sequences shown in SEQ ID NOs: 37, 177,22, 23, 112, and 19, respectively.

20
9. The monoclonal antibody or antigen-binding fragment of any one of claims 1-4
comprising a LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 comprising the
amino acid sequences shown in SEQ ID NOs: 37, 122,22, 23, 110, and 19, respectively.
25 10. The monoclonal antibody or antigen-binding fragment of claim 5 comprising a

light chain variable region and a heavy chain variable region as shown in SEQ ID NO:

136 and SEQ ID NO: 134, respectively.

11. The monoclonal antibody or antigen-binding fragment of claim 6 comprising a
30  light chain variable region and a heavy chain variable region as shown in SEQ ID NO:

180 and SEQ ID NO: 178, respectively.



2510. The nonocl onal anti body or antigen-binding fragnent of claim5
conprising a light chain variable region and a heavy chain vari abl e region
as shown w0 280Q6596NO. 136 and SEQ | D NO 134, respecti Peryus2009/066181. The
nonocl onal anti body or antigen-binding fragment of claim®6 conprising a 30
i ght chain variable region and a heavy chain variable region as shown in
SEQ ID NO 180 and SEQ ID NO 178, respectively. 73 12. The nonocl onal
anti body or antigen-binding fragnent of claim?7 conprising a light chain
vari abl e region and a heavy chain variable region as shown in SEQ ID NO
140 and SEQ I D NO 138, respectively. 513. The nonocl onal anti body or

ant i gen- bi ndi ng fragment of any one of 78tainms 1-4 conprising: a. a |ight
chai n and a hebvyhehajosloasl agihedr of 4ntigRehindMINDEMESUYOf gliem SEENMBING® 152,
respectivel Might chain variable r’e\%)n ﬁldlallgmy ceﬁgﬁﬁlvﬁia%EQGﬁomﬁ%H&mpiB% QtI@)SNé.hovm in SEQ
ID NO 181 and SEQ I D 10NO 179, respectively;"or c. a light chain and a
heavy chain 1442 1) NOSERS, 1eppexielyi58 and SEQ I D NO 156, respectively.

14. The nonocl onal anti body or antigen binding fragnent of claim13

conpri sing twoy3 e kdoghtlionantiPo )Y YRERS bR AR dNEr NG BNY oA 1 -4

pol ypepti des, and wherein each of the |ight chain pol ypeptides have the

am no aci d ségoenEe as shown in SEQ ID NO 154 and each of the heavy chain
pol ypeptides have thghaRhil@nPShdyySAHERSKW@Sn SBOUD N 19FQd &2 152. 2015.
The nonocl onal anti body or antigen binding fragment of claim13 conprising
two |ight chain poNfpdptiresesctizglsh t wo heavy chain pol ypeptides, and wherein
each of the light ehghntnPQbyPLRLLFGRINRRWNE SRAIDNGGRISEGUENSE as shown
in SEQI1D NGO 181 and each of the heavy chain pol ypepti des have the am no
aci d seqifence as sAhB%A7?-resgEOVEIp WO 179. 25 16. The nonocl onal anti body
or antigen bindi pg fiLRANENLNPS hal RiiRnla SEAIRL KEQND NWWA 5k LA KEEHRI N

pol ypepti des and two heavy chai n pol ypepti des, and wherein each of the

| i ght chain pol ypept®:dé® #fa¢év¢le ani no aci d sequence as shown in SEQ I D
NO 158 and each of the heavy chain pol ypepti des have the am no acid
sequence as shown in SEQ ID NO 30156. 74 17. The nonocl onal anti body of
any one of cl al4dhamemciphil @ptigein gsantgsrdinding fFagpspial glam i ¢3PasikOMess” t han
about 10;5NM s G8hbRhepedstMd i a6y hQin?%%ébtiﬁ@s?Wi@&ac@@ftﬁe ligt8. The
nonocl onal antibody or antigen-binding fragnent of any one of clains 1-12
conpri si ng &h#EABOlyRfREdesihaY e theanmigs g Hrasenre freho T iy NH: B4gpd epch KD | ess
t han about %@%eﬁ%@%hﬁﬁ%&%ﬁ@pﬂ@éé h@%_tﬁéﬁnﬁiﬁ&@ci@ieﬁ%ﬁ@@a%ﬁ&%ﬁrﬁ% NG/ C. .
19. The nonocl onal "anti body or antigen-binding fragnent of claim 18 wherein
the 10Fab hds?a dissociation rate (koff) between about 7.5 x iOand about 9
X 104 s-1 as determned by SPR at 37 C for human ferroportin 1. 20. The
nonocl onal anti body or antigen-binding fragnment of claim18 or. 19 wherein
the Fab ¥ nds hufBhmeracloaggpiihody or it bindips fremsriaislaim Abewmrritiog v t o

about 1 nM h%ﬁt chain polypeptides and two heavy chain polypeptides, and wherein each of the light
chain polypeptides have the amino acid sequence as shown in SEQ ID NO: 181 and each
of the heavy chain polypeptides have the amino acid sequence as shown in SEQ ID NO:
179.

25
16. The monoclonal antibody or antigen binding fragment of claim 13 comprising two

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

chain polypeptides have the amino acid sequence as shown in SEQ ID NO: 158 and each

of the heavy chain polypeptides have the amino acid sequence as shown in SEQ ID NO:
30 156.



21. The nonocl onal antibody or antigen-binding fragnent of any one of
clains 18-20 wherein the Fab binds human ferroportin 1 with a KD of between
about 10 wh20w/@mbdat .5 nM 2022. The nonocl onal anti bo®#¢Tars2009/066187

anti gen-bi nding fragnent of any one of clains 1-21 wherein the nonocl onal
anti body or antigen-binding fragnent has an | Cso between about 100 nM and

about 1 nMin an in vitro assay of hepcidin-25 bioactivity. 23. The
nonocl onal anti body or antigen-binding fragment of claim22 wherein the 25
| Cso i s between about 100 nM and about 10 nM 24. The nonocl onal

antibody or antigen-binding fragment of claim23 wherein the hepcidin-25
bi oactivity is ferroportin 1 internali-Zation and/ or radation. 3025. The

monoc! onal antY%E@ym@ﬂm@ﬁ@@@éﬁﬁbPH%W@QCWﬁ&@ﬁ%hﬂ6®®whhvgbﬁém@f claims 1-24,
wher ei n the1ﬁﬂ&b9gﬂywﬁ{a@Qkﬁ@@ﬂuﬁbQQD%QI&Q@QHEH&HQ@%. (802 plG9on et ween about
100 nM and about 1 nMin an in vivo assay of hepcidin- Zg bi oactivity. 75
26. The nondeiopass a@attbody or anti gen- bi nding fragment of claim25 wherein
t he assay neasures an |L-6-induced decrease in serumiron levels in a
primate. 27. A polynucl eotide conprising a nucl eoti de sequence

encodi ng > he nBndér srarcBahiibestiyr sptisaibingBa BEmU A CAY i MdE-1any one of
claims 1-26. -comprising alza% wﬁsr&ﬁ%rﬁ% Bﬁ@sthu%?ﬁﬁrf b:@R l\éﬁﬂﬁtaq{ EQMRMI86T t he

pol ynucl eotide of claim 2 A host cell wh ch has been
transforned1@9n%ﬁ“é%@@@@@ﬂﬁﬁmﬁﬁépbﬁﬂ@¥m@ﬁ@ﬁ%ﬁ%ﬁ? C10 30. The host cel
according to claim29 wherein said cell is a Chinese hanster ovary (CHO,

NSO nyel oma, G5, Themombiddrdl eﬁﬁlb(l)dy or antigen-bindihg Al BAGAR& he@H thbody or
anti gen- blndlng fragment of any one of clains 1-26 15for usge in therapy.

32. The ondib bt dl%”t?i‘tl@twéd‘}}e @pfaaﬁwewownm HY' ¥ reag ot 10 anysone of
claims 1-26 &QFmiH&EoyasProat AR EANRRAN fedddRin 1The nonocl onal anti body or

anti gen- bi ndi ng fragnment of any one of clains 1-26 for the treatnent of
anem a, anem a_of cancer, anem a of cancer associated with el evated

| evel s of hepcitiThe monoclor@hanﬂbjédéf o Antigh bipging Epgnatl obgitimgd@y | wherein

ant i gen- bi ndideh iR AR oM 1008 £k, 6f BNEn 2Bokt 260 o Jbb& 1vepar ati on of
a nmedi canent for the treatnent or preventlon anem a, anem a of cancer, or
anenm a of cancer associated with el evated | evel s of hepC|d|n in a subject
35. The nonocl Dnahe @eoclysdlynidroda At angas-tndies gnicpiyranencef claie 6@ o

claims 1-26 fiRfeidtS€FANbihAGHRAS IcRBpstAl HWith i KD of BMRL abbiB 1D G RCHHE §0unt

red blood cell count, 30 henoglobin, and/or hematocrit in a human. 36. A
met hod of |ﬁ@4ea3|ng serumiron levels, reticulocyte count, red bl ood cel
count, henogl obin, and/or hematocrit conprising adm nistering to a subject

an ef f ecoi ve anDum m@ftoctohﬁ aﬁmqu bpﬁﬁge@mﬁdnbg)@hgn@ﬁt ARhy R Bl ng fragnment
of any one of clainms 1-2 37. A nethod of treating anem a or anem a

of cancer i nvhsre&yiBs %?001%%?1?@@@3%% Pinding fragiepnt bps ep Eose by errabah

effective anmpunis £f abdie1 AONAGH oNA 0 A0y PPAEN -2 8MbiaeRy. bi ndi ng fragment of
any one of clains 1-26. 538. The nethod of any one of clains 36-37, further

conprising adm nistering to said human patient an ESA, or other therapeutlc

agent or t her apedtd Borackat!paitody srpdatT ‘BW’&P% faganepl Syleim £4Wheieindse serum

iron | eval s,icL8! bewdeaaldue 1M bind 4636k l@pd cel | count, henogl obi n, and/ or
hematocrit in a human.

24. The monoclonal antibody or antigen-binding fragment of claim 23 wherein the

hepcidin-25 bioactivity is ferroportin 1 internalization and/or degradation.

30 25. The monoclonal antibody or antigen-binding fragment of any one of claims 1-24,
wherein the antibody or antigen-binding fragment has an ICso between about 100 nM and

about 1 nM in an in vivo assay of hepcidin-25 bioactivity.



1039. A pharnmaceutical conposition, conprising the nonoclonal antibody or
antigen- binding fragnent of any one of claim1l-26, and a pharnmaceutically

accept ablwocarwiestds di | uent, or excipient. 40. TPhe/yshewmacaeut i cal
conposition of claim39, further conprising one or nore 15other therapeutic
agents. 41. A process for producing a nonocl onal anti body or

anti gen-bi nding fragnent conprising the steps of: (i) culturing a host cell
of claim29 or 30 under conditions suitable to all ow expression of the
nmonocl onal anti body or antigen-binding fragment; and 20(ii) recovering the
expressed nonocl onal antibody or antigen-binding fragnent. 42. The

monocl onal anti body or antigen-bindi ng7fragnment obtai nabl e by the process
of claima41. 26. The monoclonal antibody or antigen-binding fragment of claim 25 wherein the

assay measures an IL-6-induced decrease in serum iron levels in a primate.

27. A polynucleotide comprising a nucleotide sequence encoding the monoclonal

5 antibody or antigen-binding fragment of any one of claims 1-26.
28. A recombinant expression vector comprising the polynucleotide of claim 27.

29. A host cell which has been transformed by an expression vector of claim 28.

10
30. The host cell according to claim 29 wherein said cell is a Chinese hamster ovary

(CHO), NSO myeloma, COS, or SP2/0 cell.

31. The monoclonal antibody or antigen-binding fragment of any one of claims 1-26

15  for use in therapy.

32. The monoclonal antibody or antigen-binding fragment of any one of claims 1-26

for use as a medicament.

20 33. The monoclonal antibody or antigen-binding fragment of any one of claims 1-26
for the treatment of anemia, anemia of cancer, or anemia of cancer associated with

elevated levels of hepcidin.

34. Use of the monoclonal antibody or antigen-binding fragment of any one of claims
25  1-26 for the preparation of a medicament for the treatment or prevention anemia, anemia

of cancer, or anemia of cancer associated with elevated levels of hepcidin in a subject.

35. The monoclonal antibody or antigen-binding fragment of any one of claims 1-26
for use in increasing serum iron levels, reticulocyte count, red blood cell count,

30 hemoglobin, and/or hematocrit in a human.

36. A method of increasing serum iron levels, reticulocyte count, red blood cell count,
hemoglobin, and/or hematocrit comprising administering to a subject an effective amount
of the monoclonal antibody or antigen-binding fragment of any one of claims 1-26.

35
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37. A method of treating anemia or anemia of cancer in a subject, comprising

administering to the subject an effective amount of the monoclonal antibody or antigen-

binding fragment of any one of claims 1-26.

38. The method of any one of claims 36-37, further comprising administering to said
human patient an ESA, or other therapeutic agent or therapeutic treatment conventionally
employed to increase serum iron levels, reticulocyte count, red blood cell count,

hemoglobin, and/or hematocrit in a human.

39. A pharmaceutical composition, comprising the monoclonal antibody or antigen-
binding fragment of any one of claim 1-26, and a pharmaceutically acceptable carrier,

diluent, or excipient.

40. The pharmaceutical composition of claim 39, further comprising one or more

other therapeutic agents.

41. A process for producing a monoclonal antibody or antigen-binding fragment
comprising the steps of: (i) culturing a host cell of claim 29 or 30 under conditions
suitable to allow expression of the monoclonal antibody or antigen-binding fragment; and

(i1) recovering the expressed monoclonal antibody or antigen-binding fragment.

42. The monoclonal antibody or antigen-binding fragment obtainable by the process

of claim 41.



