ANTI-HEPCIDIN ANTIBODIES AND USES THEREOF The present invention is in the field of
medicine, particutanysrthe field of antibodies against human mature hepeiginydMesgospegifically, the
invention relates to 5 hepcidin-25 selective monoclonal antibodies which are capable of neutralizing
human mature hepcidin bioactivity and, therefore, are useful for increasing serum iron levels,
reticulocyte count, red blood cell count, hemoglobin, and/or hematocrit in a human for purposes of
treating or preventing a human mature hepcidin-promoted disease, condition, or disorder such as
anemia. 10Presently, suitable and effeetive therapl'éé for anemia, or for anemia of chronic disease, are
limited. Specifically, erythrapaieifsp¢minieuaipiis S IR SRY PRRWR R0 of all the patients, and
is associated with undesirable side effects. Furthermore, transtusions are undesirable due to the risks
of contamination, infection, and iron overload. 15Human hepcidin, a polypeptide expressed
predominantly by hepatacytes, iselieve ththdBeanifmpaitand, iramdaaguiating: protes that negatively
regulates 'nte%@héﬁ@@a%%?(ﬂﬂ&@nﬁﬁ%@ﬁé@lﬁ&.be'a}@%%B_%%%&E’t (LR maRilizgtion from hepatic
iron stores. Overproduction of hepcidin appears to play a'primary role in the paﬁmp%ysmlogy of
anemia ant/orPaRRAfL O PERFESCssANR! swibaien HirtiBabictdeHtRs AR BHino acid
prepropeptide mentaining ditppisal WNstend)ihal-24-aming aeidenteplasmieretizuium-drrgeting signal
seduence, andddaing.Ac A eAIseIAN Wik acausraRL LI EEavAde sl mmagletely Tolowed

by the C-terminal 25 amino acid bioactive iron-regulatory hormone, human hep (SEQ 1D NO:
1). Various N-i&Rfites ahdiseine areime srma HErth epemasidaammonoes disgrsncradisienin-20 (i.e.,
amino acids 6-x%iesSE @it Adediand human hepcidin-22 (amino acids 4-25 of SEQ ID NO: 1) are
also knowp to form in viv Altho ibodies to human hepcidin have.begen reported previously
(see 0.0 TH.S. Patert R SR D LSO oG esn ey pCT
International PEIEHEABplisktdn Trepificative Wity 2otsinedmmisratierdssiffertnsdinenly gheat 30need in
the art for addimral anugs jeveatdispasesand disoidarsiassosaiedsihapemiadaciuding anemia of

chronic diseasg Su[[ﬁh as anemd%oqugrilgeegoa,[ﬂd ane 0 mflammatrllgeréﬁgle%% se hepcidin-25 is the

a E] -
most, if not the Rly- PhySiclogically relevant <3 tarn SR i Eh &4 HeBodies that
selectively targ&efrahan hepcidin-25 as compared to hepcidin polypeptides that are not physiologically
relevant, gye particulagnergedid e the piesertiRenliondroyidesseleative, high affinity,

engineered th%ré?igge%tlt% ntlbodl%lsmangamst human he Cldllg- that have numerous advantages in the

25
treatment or diagnosis of ecﬁgéll%)ers associa g Wit SlevAted FEERILBY MERFEHEISEHEM such as
anemia. For eXampleoriveselmntibowiens bioirrs ol gefiniy inaundliimgonomahepaginesred and highly
selective for physielagicalbs delavant fiepmsiohhwpgidipinyumans, wil fﬁﬂi&%&l@%ﬂjﬁl&f@éﬁide-eff ects
T

and the clinical POSG and equency (gf osin%.rquuired for effective treatment. The present invention
. O crpia an I anemud OF CRFONIC TISCASE . . . . .
also includes preaflerred nucleic acids encoding preferred selective hepcidin-25 antibodies wherein the
nucleic aéftls have bEemankipdérel eoowuiitrreasSptmisnlicilgitay thettidstitimunglesirable
aggregation of.gastain-anibediesafithadvanipniupenSxmessionby.nemmalanfosislls. Thus,
additional benggitg derived from this trﬁ? resent inyention include improved yield of the antibody
product of a de3ifaBRS A8GRE S SRR VST et tHHY o8 RsSHBroguRIBH SN Y greater degree
of clinical effedhiverfensinaid Safanp foidheoamitisoty-prodacrabionimstehacan hepaidiheximore,

commercially aysdaplimmuneassays fenmanhercidindg patdifiieptiatestag.agtive,
physiologéi%ally relevant f,oliogeo _human hep id6in from inactive, physiologically non-relevant hepcidin
species (52e, W@%a%?ﬁﬁ'g‘ cehif, B0 %G OBty §xpldymepsnsiitoresently, most
methods to seleviveiyidsdal) ffridp 2 5)iarecise i So(figuid-oliramatography/mass

spectioscopy) or simi G RBRISATS MeliAds bieh 1RQUieI1e a0aralan,of e varjous forms of
hepcidin (see, for example, (Gutierrez, LA., et al., BioTechniques, 38:5S13-S17°(2005), Murphy, et al.,
Blood, 110:10%8°54%550 P ﬁﬂ‘ﬂ’e%’fﬁg‘fa@ﬂqﬁ2@9%(9?&93?9@%%9%@?@?@)3@62‘@615')'". While these assays
may be accurdtecantique disentheplcetpl ExttlicaiqpeNSel@adthédig thtevelibfapétatarexpertise
required ihibif,dhejp EHHQH%HQJ@&BEQ%%%Q LR HIRLNY: JHeTR IS ARARJI83Y G}?&%Qﬁﬁddiﬂona'

ci

antibodies that bind human_mature hepcidin with high affinity for their application in relatively simple,
rapid, and robi TR ARE RS 8L R PHf S SR ARG etatirate s s rehiarrBidhature forms of human
hepcidin for diaghostoiand Becpregnpstitrafplicétions:, #ndhdqusisephdistigiulie provides antibodies
that bind human hepcidin-25 with a binding affinity (KO) of about 800 pM or less as determined by
surface plasmon resonance (SPR) at 25 'C. In one aspect, there is provided an isolated antibody that
binds human hepcidin-25 with a Kip of about 800 pM or less as determined by surface plasmon
resonance (SPR) at 25 C and comprises six CDRs selected from the group consisting of: 0]
LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 having the amino acid sequences as shown
in SEQ ID NOs: 52, 60, 62, 65, 71, and 75, respectively; (i) LCDR1, LCDR2, LCDR3, HCDR1,
HCDRZ2, and HCDR3 having the amino acid sequences as shown in SEQ ID NOs: 42, 76, 62, 79, 87,
and 46, respectively; (i) LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 having the

amino acid sequences as shown in SEQ ID NOs: 41, 53, 31, 63, 84, and 46, respectively; (iv)
1 CDR1T |1 CDR?2 | CDR?2 HCDR1T HCDR? and HCDR? havina the amino acid cendiiencace ac chown



human hepcidin-25 between about 8.5 x 1043 s-i and about 1.8 x 10-4 s1 detentined by SPR at 25 C.
More preferably, the antibody has a KD for human hepcidin-25 between about 400 pM to about 30 pM
as determined by SPR at 25 C. Even more preferably, the antibody has a KD for human hepcidin-25
between about 200 pM to about 30 pM as determirigd by SPR at 25 C. Even more preferably, the
antibody has an IC50 between about 100 nM and about 25 nM in an in vivo assay of hepcidin-25
bioactivity, preferably, wherein the assay measures an IL-6-induced decrease in serum iron levels.

Even morefprafefdiipcifia imbiboaysharhpdest vetpedty aboaterobumanherasbut?SeaM in an in vitro
assay of hepidin-2hb W&iypcﬁﬁﬁ‘?ﬁ%’tﬂ&%{@%%?ﬁé@g[?ﬁ%@%&%@éﬁﬁ%@gﬁﬂ

internalization and/or degradation ‘of ferroportin. Even'more prefer the antibodies comprise at

aoly,
least one wmée@oﬁ@@@eté@ewmé@%&ﬁmmﬁwéﬁs%ﬂ@@%}éﬁ%ﬁ%@r{a@%ﬁﬁﬁ% acid
sequence a5 ShowR in.3EQIR NQiniomanehil & LERR3 having theAING aaidseguence,as shown in

SEQ ID NO: 62. The present disclosure includes an antibody that selectively binds human
hepcidin25WRERD ol agrasi soTlisordriassosticsonigrisky Hadsvs cAbmaiaitadiaciédion ("HCVR")

polypeptideail.a Jighh chaivarahie regionbttad Rs) Qalygﬁrgiﬂ@fmﬁ@cqieu@amrg%%ﬁﬁd the
LCVR polypeptides have the amino acid sequences as shown in SEQ ID NOs: 148 and 126,

respectivelyngireaedeRighly sy RpyyoltRea e ERms Acradiieidass@shown in

SEQ ID NQg;ledandr2{skespastivaticdidnthe MR anth ihed g ralyneptideshaveithe amino
acid sequences as shown in SEQ ID NOs: 151 and 125, r_esgectively' or (iv) the HCVR and the LCVR

polypeptidelohgiectite ivarocatid Be HisRBEE HEERG M FPRESEAST LRI #silsrespectively.
The present disgigsyrencliddesan antipadinthatseiestivelvhinds Menanheneidings wiha KD of

about 800 pM or less and comprises a heavy chain polypeptide and a light chain polypeptide wherein

(i) the heav§PERER SthEPIGREK AUy BEpt Ftes BT pRRlEmTRistiaie 4eainead A Y sHiAtin SEQ ID
NOs: 6 andfnrasnestivrlyn(ihte heavehaisianssightehainpabpeptiseshayedariamino acid
sequences as shown in SEQ ID NOs: 7 and 15, respectively; (iii) the heav%/ chain and light chain
polypeptideRgkis fi%l&?ﬁiﬁf@%%ass@a@é?ﬁé@&lage@mmléﬁmwm 494 e FudpEbtively: or (iv)
thce) heé'ivy 6’ mlms«;lﬂaaie &@aﬁa&ﬂqﬁdﬁﬁﬁfy@lé@ amiﬁlg Eajém @@gﬂﬂgjﬁ@@?@mém%g Ig '
NOs: 8 and 16, respectively. -4- T resent disclosure jncludes an antibody that selectiv inds
human hep%i'&ﬁ‘l@r%%ﬁﬁ Ripiseke p%@?ﬁ ?@g‘%t}éﬁﬁ gﬁﬁﬁﬁ%@%’é’i@%ﬁ ?ﬁﬂyﬁbﬁf&ge'gomprising
3 CDR sequencespihitdhaneeproaenéiageihenine & abtisieddnfelienlhengispidwhicivare present
in the antibady in the same CDR position as,shown in Table 1. Preferably, . ucc%an antibody comprises
o LCVR polepma i g ARk e e R E R S S TR L IR BB IR BFSEQ 1D

NOs: 101-12#sidiegxane abdisalosute spclafesan anibadyihabseleciely f)iBdS. heradn hepcidin- 25
with a KD of about 800 pM or le _ prises a HCVR polypeptide comprising 3 CDR sequences
which are p%gfﬁt?iﬁ%f%e? %Qé@lg?&)@%gﬂ‘l o I&ﬁﬁ?ﬁi&%si%%?gﬁ‘éﬁ%sﬁ‘yt & antibody in
the same ChipdpiisitteniasshouiaSTablie PciR cefiataptyplsyainerspattbadysorapsisasa HCVR

polypeptide hayving an amino acid, sequence selected from roup cansisting,of S D NOs:
it b A et e G L G
with a KD ofczhauindf (Mitertessiand ean@iedzchaib@y R dolypeiidetdmpvising 8 €BIRs which are

present together.in a.Fab, listed. ble 1 and which are presentin the antihody same CDR
position as %qulrfur f@f%ﬁ%@ﬁfﬁ‘ﬁé\?ﬁ“&o yplc—(f;pﬁaaél'é(;&r?%rig%énssgég{ggvﬂilréégﬁé present
together in &héb tlﬁtﬁdam@a?ﬁ&%@?&@mﬁsemﬁhﬁwﬁmnwﬁpm&d%m:ddh?l &E&rglh the same
CDR positign a own in Table 2. Prefer uch an antibg mprises 6 CDRs which are present
together in STERIS ISR TG U At S DSt DT Ee T T A e o i 2hne COR
position as ghwwis kisbabiecdt Advd fineséhitidist|osube dies thie Sand antibodyatnat Sefendireiyithinds

human hepcidin- 25 with a KD of afo t 20 rl nd compri % %VR I ide having
an amino ag’llc% sgiqgfﬁrgt cgoge Gote ?gﬁ%ﬁéggg%tgvggﬁg?s%ﬁr% Es)%’fpéﬁlf_@é$ % gsi_l ﬁﬁg%%‘?%é?ii) a HCVR
polypeptidethavingific detintoacid seguesoendaibotetifedmtisco§vmmudepistingiof SEGIBINOS:
128-151. The present discl so includes an antibody that selectively binds human
hepcidin-25a\1/1vc|1t/ﬁra8 K50 s%%c%@@%%%g ‘or less and comprises two heavy chain polypeptides and two
light chain polypeptide, and wherein each of the heavy chain polypeptides have the amino acid
sequence as shown in SEQ ID NO: 8 and each of the light chain polypeptides have the amino acid
sequence as shown in SEQ ID NO: 16. -5- In other embodiments, the disclosure provides
isolated nucleic acid molecules encoding antibodies of the disclosure; vectors comprising nucleic acid
molecules encoding antibodies of the disclosure, optionally, operably-linked to control sequences
recognized by a host cell transformed with the vector; host cells comprising vectors comprising nucleic
acid molecules encoding antibodies of the disclosure; a process for producing an antibody of the
disclosure comprising culturing host cells comprising vectors comprising nucleic acid molecules
encoding antibodies of the disclosure so that the nucleic acid is expressed and, optionally, recovering

the antibody from the host cell culture medium. In another aspect, there is provided a
nolvniicleantide comnricina 2 niiclantide ceaadrience encodina an antibndyy ac defined ahove |In annther



The present disclosure further provides an immunoassay selective for human mature hepcidin. The
method includes: first, obtaining a sample to be assayed for human mature hepcidin and contacting
the sample with an antibody of the disclosure under suitable conditions for binding and allowing any
human mature hepcidin present to form an antigensgntibody complex; then detecting the presence or
absence of the complex; and/or determining the amount of the complex in the sample by an
immunoassay method. The present disclosure further provides methods of diagnosing a human
mature hepcidin-pragateehcondision:iprevRatienitsdetenninnpuihe ipyeiabinman mature hepcidin in
a sample of a biological flujd from the patient,and comparing the Jevel of. human mature hepcidin in the
sample Witk{?]t}ﬁ%i}%\%ﬁ% t%ﬁr%%&noﬁagﬁﬁte%ﬁgﬁmd% in 3 %%%fﬁe of %#(?fggﬁ%éfﬁjr}%%fsr%]r%none or more control
individuals oswrithe (EiRgnce Stahdardne aspan dthed ofmreidiidringsa!medungibegdy idiist-pnaimoted
disorder in a patient is. also, provided. T e includes determining the level.of mature hepcidin in
2 sample o B T A A O I RS oo
disorder at edinstrtim ESPEintt ASt&rhainimgrthyeitey eloCnBtusel bpditiiminbenzaoproore saraples of the
biological fluid from.t je re i ?nﬁ' oints; ing.the leyels of mature
hepcidin determin@&%@?%%fén“nt im%efﬁ%rllé?{s%én %?gréby@rﬁginaltgﬁﬁsg tée ma%ﬁ}qenﬁ;iﬁ%%}lﬁromoted
disorder. Inaaibth@rcaspesat, thers is Blovide Nkt 38r Poridrming hrrimifuncassay dgmprising an
antibody as defin U tﬁjg aIYCfB Qemﬂgﬂi 'taé%lg %ﬁig% ~6aq. gnother
aspect, there is p?c%/)?ékjeeﬁip’rocess or pro%u’clng an éﬁ%gogy éomplgrilsing the Steps gfz:m(llynculturing a
host cell asadisfismuiaisovesutdemconthiio e Misibie 10 alfcy Bxgrassidafrssidctintgbady; and (i)

recovering the ex [ﬁfi%h o tittq%R@, Eﬁ@ﬂ%{ ATASKY Btﬂ@gf&pgggimg%%q@g{g&%y that binds

human hepcidin-25 w D of about 800 pM or less as determined by surface Plasmon resonance

(SPR) at 230y ststamabiebyheniioSE62 o MNpsd ddingpthid ahtisybitprsipertivelsteps of: (i)
culturing a host cell whiehRasioesR sransfasmegdyra vaeteras delinreaboya Hdak ciliee conditions

suitable to allow expression of said antibody; and (ii) recovering the expressed antibody.
DESCRIPTRONsomaiaEs FMeyRES: SEQFMRQsdépicts.d MALDITOR fasespdtitelirn of multiple

forms of human hepeidimizglatedhiem bysmanisers Sigrabk hasa MAsR Whishis gensisient with the

expected mass of intact human hepcidin-25. Signals 2,3 and 4 have masses that are consistent with
N-tenninally4it SegHeacs it be WaifantRHA i Pe ptidiniidp &éh -2 4rHdberamesivatia #iebcidin-20).

_The mass SIOeCtTU(UiYVQ@IQR@,eL%gi{QPL%Mﬁ?thT@ﬂ[TI?@%)?&Z?%H@'FI@_@RWH%H% %1@%11@_%(@ ion, linear
mode method with a-cyano-4- -7- hydroxycinnamic acid (P({)eptlde matrix) as sample matrix as

described iAEKEFAPIESHEGROWD HE D dépictdda Mab DT bt pettrsHt 8the same sample
as in Figure | using3e:61 g{ﬂy},ﬂim@g&ga[ggayﬁ@&gc}e(géqﬁgmglacid matrix) as sample matrix. 5
Signal 1 represents intact human hepcidin-25. No signal for pro-hepcidin was observed. The mass
spectrum was generated on a mass spectrometer utilizing a positive ion, linear mode method as
described in Example 5 below. Figure 3A shows the amino acid sequenceés of fully human light
chain framework 02 with interspersed CDRs. The four framework regions are labeled as FREI, 2, 3,
and 104 (SEQ ID NOs: 39, 40, 96, and 97, respectively). Figure 3B shows the amino acid
sequence of the human heavy chain framework VH1-69 with interspersed CDRs. The four framework
regions are labeled FRH1-4 (SEQ ID NOs: 35-38, respectively). Figure 4A shows the amino acid
sequences of the human light chain framework 15 018 with interspersed CDRs The four framework
regions are labeled as FREI, 2, 3, and 4 (SEQ ID NOs: 154, 40, 156, and 97, respectively). Figure
4B shows the amino acid sequence of the human heavy chain framework VH1-18 with interspersed
CDRs. The four framework regions are labeled FRH1, 2, 3, and 4 (SEQ ID NOs: 157, 36, 158, and 38,
respectively). 20Figure 5A shows the amino acid sequences of the human light chain framework L12
with interspersed CDRs The four framework regions are labeled as FREI, 2, 3, and 4 (SEQ ID NOs:
159, 40, 160, and 97, respectively). Figure 5B shows the amino acid sequence of the human
heavy chain framework VH1-46 with interspersed CDRs. The four framework regions are labeled
FRH1, 2, 3, 25and 4 (SEQ ID NOs: 157, 36, 161, and 38, respectively). The following
abbreviations are used herein: ACN: acetonitrile, BSA: bovine serum albumin, DTT: dithiothreitol,
EDTA: ethylenediamine tetraacetic acid, ELISA: enzyme linked immunosorbent assay, TMAC:
immobilized metal-affinity chromatography, IPTG: isopropyl [3-D-1-thiogalactopyranoside, Mab:
monoclonal 30 antibody, Mabs: monoclonal antibodies, MALDI-TOF: Matrix-Associated Laser
Desorption lonization-Time of Flight, PBS: phosphate-buffered saline, SPR: surface plasmon
resonance, TFA: trifluoroacetic acid. All amino acid abbreviations used in this -8- disclosure are those
accepted by the United States Patent and Trademark Office as set forth in 37 C.F.R. 1.822 (B)(2).
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 5 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 "human
hancidin-28" rafarc tn the matiire form of hitman hencidin havina the amino acid caniience ac chown in



The term "antibody" in reference to an anti-hepcidin antibody of the invention (or 10simply, "antibody of
the invention"), as used herein, refers to a human engineered monoclonal antibody or a fully human
monoclonal antibody, unless otherwise indicated. Preferably, the antibodies of the invention are
human engineered antibodies. Antibodies of the invention can be produced using e.g., recombinant
technologies, phage display technologies, synthetic technologies, e.g., CDR-grafting, or combinations
of such 15technologies or other technologies readily known in the art. "Monoclonal antibody" refers to

an antibody,thatri s geivedBuR ReINgR oPY QriodRe aCHiRgI R0 1aryseukaretisidpkaryotic, or
phage clone, and not the method by which it i%L%goduced. An antibody as used herein can be an intact

antibody (cSmIbASIY & It isFabiyidhg i ERerE fishs, lop 20p SHBARIRSIgHe BY T Shtibody
comprising A3 @nfigesvbiodireupatien; 20@:amakadlbiragrent Fab' Fagmnaok Yréftaibl2, iagment of a

human engineered or fully human antipbody. Preferred antigen-hinding fragments of an antibody of the
invention r@%@?ﬂ%%imgﬁﬁmﬁww h@ﬁfﬁﬁi&sﬁ?‘?é%?ﬁﬁ%%@ﬁ%ggﬁ\/ ié%%?&?é&é’h@ﬁé of a mature

form of a mammmalian hepeRlin Psvio oxim vilse: hrefexample: inwneliemiedinenbarantigen-binding
portion of an antibody. of the invention can inhibit the 25interactian.of human hepcidin-25 with one or
more receptBrY! 4 PAAATARHbRSAM (& BT IG5 BRI LA hRIOHE RUI AN BB
internalizatiohepdifetiiopesiinm casures Hielineradacedaditbady of tharnvatinreRr simplyn@atibody” as
used herein can be a single.chain Fv fragment that may be produce joining the DNA encoding the
VR anct PSS TR SoR oL (LB B Rt R AR C ol S ocional
Antibodies,web 1sk3y Boisantdirg Hnbiddoova e dsefSpsipgetifeitate ey Yoekspps2a9<3din- 1994). It is
understood.that regardless of whether antigen-binding -9- fra nts or portigns are specified, the
torm "antib RS UL GER A e S e BT B dnS RS P e B%ain forms,
unless indicatésh dityerwiseisthe kernnsrisefabtiveD Re Ssklectiviehh tise drbepeionsistafereinga to an

anti-hepcidin- ntibody or the binding thereof, respectivel anantibo lectively
Shinds nepaG L A Kb S0 B8 Togr T8 B0 A0 b b e I wer than the
antib_ody bihetsizg téastn_in_e @idmmﬂmm_dﬁdmﬁdﬁﬁ@ﬂlaﬁﬁl@r éf.least_one N-terminally truncated
species of mat“reﬁ%% é%’é%tkd}&‘{]%guk% [2umain EQ%&%'%% Eﬂ%@&‘e%}ﬁxf(?f\%ﬁk%ﬁ% Measkped by SPRat

25 C. Additionally, or alternatively, a hepcidin-25 selective anti the invention binds to

hepcidin-25butitoe & nef sht SPLaiiniesty aihaempriseieakediicpractirseb o FaEeRhepcidin-25
and/or at leagi@0R ﬁ%{@i&ﬁﬂi’etéﬂﬂ%alﬁﬂt%ﬁ{%ﬁﬁﬁ@iyé%ﬂ %@W@%W!%@J@awﬁ%same

mammalian species as determined by immunoassay and/or MALDI-TOF mass spectrometry methods

used by thdsetRkHIEY R e B¢ IHeBinghmaphdesibaite dhp e asklsauiamseasseranple 5 herein.

Preferably, Wﬂﬂﬁ@@?“ﬂ%%ﬁcﬁ%@%@&?@?y@ IH@WR%H@H@‘LWR%@??%BQ@@” hepcidin-25
with a KD of about 1000-, 500-, 200-, 100-, 50-, 10-, or about 5-fold lower than the antibody binds
human proieseRfisprerarabRPINERTSN BSrelpEBdrIPERRYM Y the dafrsddil segertehown in SEQ

ID NO: 34, gngiige aideasthamendl ttervrnadiy tepneatadfermealmman diatida bepsidinvasimeasured by
SPR at 25 C. Additionally, or alternatively, an anti-hepcidin-25 selective antibody of the 20 invention

binds to huftER FePEiin2Y BUt dSes HrRISHYE Brdhihimh/ Bmdd A b YrerbpertiAchreferably,

the human prechepsigindhaiing:theRiRe auid seasercesiown IFGEQ 1DANfspLaag/or at least one
N-terminally truncigézd species of matur epcidin?,gg wn to form in t l_%i%me mammalian species as

determined by immihEESEHy SHATBFNAL BT FREHRSLY | te%?ﬁ“@??’y St UsES by those skilled in
the art inclutfingitibat@bobibmit8ddeMher kssayndesorivadsin koamplaib heigiopidersmpreferably, an
anti- hepcidin;25,selective antibody of .th esent invention binds human hepcidin-25 with a KD of
pout 1600 LB R B R B e Tl
pro-hepcidianhiaving dveariines asishsequert@(GhoiiOis SEQ DANECsB4tartyat(ledabt direvid-terminally
truncated form of h ature hepcidin, as. mgasured by SPR 30at 25 C. Additio r
ipwpicl v bt g ot B S S S S S A
does not bifdor Trimimallyebirdt v wyhUiiathpro:iepdidin (SEQED KON 34)yperdideddase tne
N-termlnallxlgﬁjl Ca%g%dsgcﬁ)l?e%ggs %fs gh%%ein'é%() ID NOs: 9 and 17, respectively; or (iv) the heavy

chain and light chain polypeptides have the amino acid sequences as shown in SEQ ID

NQOs: 8 and 16, respectively.



hepcidin known to form in the same mammalian species as determined by immunoassay and/or
MALDI-TOF mass spectrometry methods used by those skilled in the art including, but not limited to,
the assay described in Example 5 herein. Most preferably, an anti-hepcidin-25 selective antibody of
the present invention i) binds human bepcidin- 525 with a Kip of about 1000-, 500-, 200-, 100-, 50-,
10-, or about 5-fold lower than the antibody binds human pro-hcpcidin (SEQ ID NO: 34) and ii) binds
human hepcidin-25 with a Kip of about 1000-, 500-, 200-, 100-, 50-, 10-, or about 5-fold lower than the
antibody binds humaphkepgiginidft awlaming agitsd-2at cEBER:DUNG: hhandiepdidimnan hepcidin-22
(amino acids 4-25 of SEQ |D NQ: é s measured hy SPR a . 10Addjtionally, or alternatively, an
anti-hepcid(lﬁris-f?ﬁgeﬁecRi\c}gaz!i)r?%‘l"ltc)8?8?/1 ﬁﬁé }iﬁs\/sen %%Oﬁ%%%e?oah%émﬁé% %%HEI |Jcr%(%§ %%ll la%%*é?:ot bind, or
minimally bifidR, degi)cdhtien avh o hepoiciant SEthEr MC: B34) lasietliinhlahkn! Hepoid md O/bied/oehuman
hepcidin-22, as dete inedal% Immunoass d/or MALDI; TOF m specrometry. methods used by
those sKilelTIAG SRR, boE g e B AT R B B e o i aim. The
term "detecth entitietectingpisassetl(iV thedipadedt sevisg mninvlude cdastitaive sskatied dantitative or

gualitative rtrrl]]lgasgéements of aoﬁ%%ﬁol;ﬁ%gjelw_%% aspect, methods described herein may only

. COnSIStin . . . .
determine the presence or absence of a particular hepcidin polypeptide in a biological sample and,

thus, that the hepdibirr2ep §isdptide ischids caaiehodyaher peitvaigtyiebtbernml darrihia-sample as
determinedyly e meMAdinout SRS JRID: RRAIGRE caRipRRdo SRRt PRIIBR pERmOlERIagAPable of being

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

25The ternfBidbaeauensesvrasdrarraa tscahtaatbedy aritrle listehiohabfchiBesbarddthififted to,

epitope or aptigan;hinding: Affimity. the IR YVOIRYOL Y EOsIRAITY oftheantidadyp Fheimmunogenic
properties of the antibody, e.g., when administered to a human subject, and/or the ability to neutralize
or antagone A BIOSEFARIBIRE A BrPoRrPERiAs AFSITR AR M hSERAREaSIHIIETEBh of serum

iron level dm%eggy@tméggmggfigﬁ@qm@m@g;, ex%.1k16, challenge assay, e.g., as described in
Example 4 herein. The aforementioned properties or characteristics can be observed or measured

using art-recognizeacEERETE G| R MG ISGE AB AR (heberieriaYrly PSS Hssays, ELISA,

ORIGEN inypuinaassa (IeER), duprescancgMusnsiingd tuarsssenge HASA, epppstiive EL1SA,
SPR analysis including, but not limited to, SPR analysis using a BTAcgre bigsensey,.in vitro and in vivo
meutralizatGRARIEYS w it NHIELSEE P BHARSETaReh AgFriF UbhEBUoh K8, S 2806/062685),
receptor bingdinen@adiRignnbnohistechemis DR iissue seetivnsromdiffeseatsoumeegRrncluding
human, primate, or.any other sourcgzlgaﬁﬁtq/ need ma

- C

_ be. The term "hioactivity” in reference to
mature hepRONTREASHABRBSERI RSO ARG 1 SERBE SBIEP hiltire
hepcidin to @nRihereRraiein inchieirgibodt notlieniied doyrdebe piaid@THD P @NEs Ghavar én
ferroportin-mediated. 10finictions of mature hepcidin, suc ature, hepcidin-induced internalization
andlor deorbiiiidn BRI SE BN BT (o L B S GL TR RER O i by
Binding to Fekrmpasdimandikna heirinltsdniéroalzatimescbriante 20020 30R033nE00AR), mature
hepcidin regulation of fherro orti agp@e?iated iron efflux, serum iron levels, reticulocyte count, red blood

cell count, é’ﬁ%gﬂ‘oﬁﬁ, AR/ Helvatocrit in a human, 15protein stability, i.e., mature hepcidin
affecting the leveld br @eturitylisélanothieripretein antbinvdy Grirsslitroyapdihéploidimdxpeaksion levels

and/or tiss istibutio “ohibit’ qr . [zen reiRVithrespRS, bioactivity
of an antibo ﬁﬁﬁi?g%\?efr?t%{%ggﬁgﬁﬁgﬁﬁﬁﬁggﬂé?gﬁgﬁ%%g%c?#i?%)gé%[rlohibit, pégaﬁ\;ent, restrain,

slow, dis_ru_@@Mﬁ@té@@t@M&éﬂ@@%ﬁ@é@é@W@ﬂ@ﬂﬁﬁﬁ%lmur@helﬁé’id@ﬁﬁincluding,
but not I'm'tﬁﬁ E%QGR@M%@}QQH%% aacthly Rduence selected from the group

consisting of SEQ ID NOs: 128-151,

The present disclosure also includes an antibody that selectively binds human
hepeidin-25 with a Kp of about 200 pM or less and comprises two heavy chain
polypeptides and two light chain polypeptide, and wherein each of the heavy chain
polypeptides have the amino acid sequence as shown in SEQ ID NO: 8 and each of the
light chain polypeptides have the amino acid sequence as shown in SEQ ID NO: 16.



measured in Example 3 or 4 herein. The antibodies of the present invention are characterized by
having a KO for human hepcidin-25 less than about 1000 pM, preferably, less than about 800 pM,
more preferably, less than about 400 pM, even more preferably, less than about 200 pM, even 25more
preferably, less than about 100 pM, even more prefgrably, less than about 75 pM, or most preferably,
less than about 50 pM, as determined by SPR at 25 'C. Preferably, the antibody selectively binds
human hepcidin-25 with a KD less than about 800 pM, preferably, less than about 400 pM, more
preferably, less thancaheuh2Q0HaMi: evedinrapieieiablysdessithancabeit H0R@Ms eveidingore
preferably. iSaRda0 ol /.0, QLmesLopreier ARl lsanhRn. ahaleBul. A dgiRIepiRed by
SPR at 25 &40 seﬁectwe?y Binds atfleast o} eShepC|d|n-25 of another species such as cynomolgous
monkey hepisRiites optisnaibreterably-15teR BramBel csueteetilrRERird 6y iditt IFOUTHEEREY
hepcidin-25\yithh e d&ta; B esss tharbabiapt 8Q0rpMmprendnate:prefer abiyciesscHadiabout 400 pM,
even more Breﬁerablg Igsg.ghﬁg gbout ZCCE):(S)S@M even more. {I'i%g%ragfl)(he! SS, Itglanﬁa(tj)ouiti S3.100 pM, even
more preferalif} ycf g&s%ﬁaen about &}’53[%1, or mo pre%lé%aagly, ess than about pw]és détermined by
SPR at 25 Cil6Tihe mtibdliesrotitecpresencimvstiirisditdedrncksplatmerdiseaehodientibodies
having a Kig,fo;: funas aereidinrribe veen abat&000MyaRskaRaut 3 iHeralfersllykhetween
about 400 pM and ahout 30 pM, more preferably, between about 200 pM and about 30 pM, even more
preferably,%(ésf\ﬁg FABSUPSOEHM and about 30 pM, even more preferably, between about 75 pM and
about 30 pM, or minstothieraipkct 1 Gdretivpervaidu 6 yvichmd db oumn BO 9, casudBietidtined by SPR at
25 C. Preferably, such antibodies also have a K r 3 e idin- tween about
800 pM and eﬂl)lgp%? ?ﬁ%?g%%e?gr%‘g%?%%ﬁ/%/egg%nae@o%gtof g%%%%ﬁa%ﬁ%i%‘%%ﬁ @r\g gﬁ?ﬁé preferably,
between abeut @00 pM capdeatiout¢GpMoavenimprepisiertolyd betwlebnedbur ¢00 prthad about 10
pM, even mare preferably, betywee OUt-/. en about 50
pM and 10 %ﬁ?ﬁé %rtee}#ﬁlnotﬁ%l%é g&%%a%ﬁzlﬁéa & ﬁg%ﬁ%ﬁ%@ﬁ%@%ﬁéj g%é%ﬁ%%ﬁﬁn also
include antidmdies having a KD for human hepcidin-25 and/or cynomolgus monkey hepcidin-25 which

s at least about 2Q; ﬂ&g%%ﬁ%%@%&%% A9:feldqak @gﬁ&%ﬁ%‘&h&@d sk Bbisast atouhaield, at least

about 60- fold, at least a ld, at least about 80-fold, at least about 90-fold, at least about
20100-fold, aotihvtbast ¢o0Mdlabless thdre heanatodivd X Betsp g samspoidivert @nd/or rat
hepcidin-25,as determined b, SER Ak 2% Geutical i AURORIERAHNS RIGSERLIYERLEN also include
antibodies ﬁav?lﬁg a koff ratep%(’)m%man hepé%in-ZS%étween about 1 x 10-254 and about 1.8 x10-4
s4, preferabshbsentidbnhapmecsssys pomsissemalapcntibaly alibedissiorarp e ibly, between about

7.7 X 2510%1?5%’3%@99&11 8o EBib SYEE- OIRgferably, between about 6.5 x 104 s-land about 1.8
x 104 s-1, or most preferably, between about 5.5 x 104 S1 and about 2.0 x 10-4 s- |, as determined by

SPR at 25 C. Preféraiihsuarpast-dhersogpreled reavdny Sirmstnlinsdpepcianissivith a KD

between abgut 800 pMaRHe3PM: B4R @%%H%@Eﬁ@ﬂti@@&!v%ﬂe%ﬁ%ta‘ﬂﬁomw about 30 pM,
even more preferably, between about 200 pM 30 and about 30.$M, even more preferably, between

about 100 pMaEmETRI6ar DBV sErCIRSHE Bletdrapifies abothey seerERlY BBPM, or most
preferably, petyeanghait 20 pivh and.3% RbbuaSEERIBINesk By SRR RirédRike od Breventlhie present

invention also includes antibodies that bind human hepcidin-25, preferably, selectiv%lgﬂwith a KD of

about 200 FNEBH IS M ftu Pt B dr2aptsh Shfse s aroviadothe reitbariradransd SBRIR Bibactivity in
vitro or in viyg ﬁ@f@Eﬁ@%ﬁraﬁfbﬁl@tiﬂaQH&!d?éatﬂl%ﬂﬂ\{ﬁ@%Bﬁ@sﬁ&iﬁﬁ@r&%@f&hﬂ@éﬁ@@%ﬁ@@w, more
n abo

preferably, lower tha ut 5100 nM, even more preferably, lower than about 75 nM, qQr most

preferably, RSVASENFSP RSB B INDIR SIS B OR & XESalF B W REPLItRA Bt fithy as

described, fosexamepisgisExampim&n# hestibiect. An antibody of the invention also includes
anti-human hepcidin-25 binding, preferably, selectively binding, antibodies that significantly inhibit

IL-6-induced serum 10 iron decreases in a cynomolgus monkey assay as described, for example, in
Example 4 herein. Preferably, such antibodies inhibit serum iron decreases in a cynomolgus monkey
induced by as pg/kg dose of human IL-6 by at least about 30%, at least about 40%, at least about by
50%, at least about by 60%, at least about 70%, at least about 80%, at least about by 90%, or at least
about by 100% within about 6 hours of receiving an 15intravenous dose of the antibody at about 10
mag/kg. An antibody of the invention has an IC50 lower than about 200 nM, preferably, less than
about 100 nM, more preferably, less than about 75 nM, even more preferably, less than about 50 nM,
or most preferably, less than about 25 nM in the mature hepcidininduced ferroportin internalization
assay described in Example 3 herein. Preferably, an



20 antibody of the invention has an 1050 between about 200 nM and about 25 nM, more preferably,
between about 100 nM and about 50 nM, more preferably, between about 100 tiM and about 25 nM,
even more preferably, between about 75 nM and about 25 nM, or most preferably, between about 75
nM and about 50 nM in the mature hepcidin-inducggjaferroportin internalization assay described in
Example 3 herein. 25In another embodiment, an antibody of the invention has an IC50 between about
200 nM and about 25 nM, preferably, between about 100 nM and about 50 nM, more preferably,

between about 106, nivhard ABest ARV gyenisaae: Reeferaalniieiweenaibawl bl @Rthabout 25
nM, or most preferably, between about 75 nM and about 50 nM in the hepcidin-induced ferroportin

internalizatiFs 8RRt S ENGIOIRC STIBRFRLANFLEE HGHTHIAR A FREDH 35104t een about 1

x 10-2 s-| apgiabeytidddut Oddprefembishetiaan-abauindhiX iF sdand abowthed %384 WI, more
preferably, between about 7.7 x 104 s-I and about 1.8 x 104s1, even more preferably, between about
6.5 x 10- -1121@‘2%Pfoaﬂ%eé%%ﬁé@&%}&%@&Srﬂl@# ff?r FeREBAABEROS X 104 5.1 and
about 2.0 x1&# s @s determinaddyeShRrah 26-6ls,a8d selestvelyhingd blwsd@obdiegpeigin-25 with a KD

between ahout 800 pM and 30 pM, preferably, hetween about 400 pM and about 30 pM, more
preferably, PERAEKH n8LEIBE DA ANt SHBH 30 KA Rlish & BBy BB SRS 100 pM

and about 3e:pivhivaneciks, prefersdely: HttweamahoubikipM and 50 pM, or most preferably,
between about 50 pM and 30 pM, gs determined by SPR at 25 C The term."Kabat numbering" as
used herein is rec&%ﬁ?ﬁ’g&e naﬂ%c&ra’gﬁedl?é%)r?agdggé%fee %i) n‘&?#]%% iﬁrgg%r%%ii no%haaé%ur}égidues which
are more vatiabie epcidiypErvetlabl€), bodtanothepdmindeacid tesitiméscthith ednBavypaeshdight chain

regions of an antibod b gal, Ann. NY Acad. .Sci. 190:382-93 (1971); Kabat, et al., Sequences
of Proteins GP Tt %%é%é“i%??r??e e%if’,‘iﬁ?fﬁ@ﬁ’l?lsoi ,%@Yﬁéﬁ%ﬁ%%%?%ﬁga N aRd Fdman Services,
NIH Publicatitthshtnicdte3R4R (3991 )3 EQ pDIW D cRatid @ is Tahe rdiaiy-iokedbtideinitiigplaced into a
functional 15relationship with another poly, tide. For example omater or enhancer is
operably-lin%gl?oa{é“?:g uansceec?ﬁesn%‘g%lﬁ g#e@:‘?}sgtﬁe% fré%’sigﬁ%ﬁ%agﬁégéusrg& uean%lg.8 ]'Fﬁrél?rel?ms "subject”
and "patienfbusediinterchiaiagsatiybharein, cederdozaperaminast,ip refetdbdyaai belateh aftileatiain
embodiments, the paenLhasa disorder hatvrould benafifiam.a fecreagsdlevel of hepeidin-25. a
decrease in"hepcidin- Bioactivi y, 20and/or an increase In serum Iron eveF, retlculogyte count, red
blood cell cplantytremsglaiia (8ARat AeMatentitompriiee ierrhcarectbainsetspepa drinteiogidid molecule
capable of transporting another nucleic aci WGR . i I8 ipg,.but not
limited to, p%rélﬁw(? S 1§n9§ %Fglcggét%lré‘.végﬁgﬁlalectoé'gzﬁ?a%%%?éggf é%%g\%%u%@é%ﬁ%eﬁ%% ina?25
host cell intheviivhaheidaeistredacebwhile DIV tdrs chn beamggratadainto the genome of a host
cell upon introductan IR (et it Bl doeishunie Jeplisaled AR K is fost genome.

Moreover, certain vec are capable of directing the expression of genes to which ’[hey are
operably-linkéiguSarts veetdrsedrelveferrdd-akeheim et obs o imdimestpras shon saararses(or simply

"eXpression, Yot XE RN A0HRRINN AIS WRIIONN I th6 A ARSPNErein g gXPressions

"cell" and "host cell" are used interchangeably and refer to any prokaryotic cell (e.g., bacterial cells

such as E. sdipbreprbfagatiymanfepeikiybrittiblp femof yoast EaloMIiantesslls, insect cells, or

mammalian cells sHch ag-Clifd-aalslwhetherdasated ndt ania YiyecAihost cellingludes cells
transformed, transduced, transfected, or infected with gne or more recombinant expression vectors

comprising BT ATERSHIE 8RSt {G A httbody SRHES R BT R RS ST iRy B8 SiCated in vitro
or in vivo. Retiexpmpie:dips! glis saaydedosatakinoalsBns aanisratimab i ansgenisplant.

Each heavy chain of a full-length antibody. is comprised of an N-termjpal heavy chain variable region
(herein "Hd%?ﬁai'sl”%?ﬁ&iéoc@{’eefmﬁﬁl%e%{mﬁéﬁ%‘%ﬂgr‘gﬂﬂ ORI R AN B S ill-length
antibody is comprised of an N-terminal light chain 10variable region (herein "LCVR") and a C-terminal
light chain constant region. The HCVRs and LCVRs can be further subdivided into regions of
hypervariability, termed complementarity determining regions ("CDRs"), interspersed with regions that
are more conserved, termed framework regions ("FR"). The functional ability of an antibody to bind a
particular antigen or epitope is largely influenced by the six CDRs present in the




15 variable region of the antibody. Each HCVR and LCVR is composed of three CDRs (HCDRI,
HCDR2 and HCDR3 in the HCVR and LCDR1, LCDR2 and LCDR3 in the LCVR) and four framework
regions, arranged from amino-terminus to carboxy-terminus in the following order: FRI, CDR1, FLU,
CDR2, FR3, CDR3, FR4. Accordingly, the term CD()R or "complementarity determining region" as
used 20herein, is intended to mean the non-contiguous antigen combining sites found within the
variable region of both heavy and light chain polypeptides. These particular regions have been

described QyKahabn@l @ catc B EBRN41d 3R 000 RGRIBCEXAR i abat salal frRetueRamef protein
of immunological interest, (1991), and by Chathia, et al., J. Mol. Biol. 196:901-917 (1987) and by

MacCallum® a?p?}dﬁ‘ltﬁé Bebtctys s v st HeghyIettifele AmatRYfi MR overlapping or
subsets of amino agidesiduascwhes tamparedagainsi.eachetiecidnithapnasest disclosure, the

assignment of amino acids tq each.damain is in accordance with well-known conventions (e.g., Kabat,
(1500 ancBP SIS (1B T oo R e AL T R G T A ST, L rteractions
with the antiggn: 36dcdilesnd amth@ibelbwsdeple e ;arminboalyidf segdiericsgeandigonsensus amino acid

sequences eneadnapiiensd GRS rAbRdEs e pLeseRtinueAlion, HaclaRed Fab LCDRI
LCDR2 LCDR3 JXB7 SASSSVSSTYLH (SEQ ID NO:"26) RTSTLAS (SEQ ID NO: 30) QQWSGYPFT

(SEQ ID N@r 31 STRmEngS svadmy they SEe DNy ey RIS TIRSISED IR NOU30Y:QQWSGYPFT

ggg :B mgncg% Ha RARIRV AR IS REQHBINGN 4% BRIP4y 2SRRI NG ANLRQWSCYPFT

The present disclosure further provides methods of diagnosing a human mature
hepcidin-promoted condition in a patient by determining the level of human mature
hepcidin in a sample of a biological fluid from the patient and comparing the level of
human mature hepceidin in the sample with the level of human mature hepcidin in a
sample of biological fluid from one or more control individuals or with a reference
standard.

A method of monitoring a mature hepcidin-promoted disorder in a patient is also
provided. The method includes determining the level of mature hepceidin in a sample of a
biological fluid from a patient suffering from, or at risk of, a mature hepcidin-promoted
disorder at a first time point; determining the level of mature hepceidin in one or more
samples of the bioclogical fluid from the patient at one or more different time points;
comparing the levels of mature hepcidin determined at different time points and thereby
monitoring the mature hepcidin-promoted disorder. In another aspect, there is provided a
kit for performing an immunoassay comprising an antibody as defined above. The kit may

further comprise a suitable container.



SLSSRVSSTYLF (SEQ ID NO: 47) RTSTLAS (SEQ ID NO: 30) QQWSGYPFT (SEQ ID NO: 31) 2
SISSRVSSTYLF (SEQ ID NO: 48) RTSTLAS (SEQ ID NO: 30) QQWSGYPFT (SEQ ID NO: 31) 3
SWSSRVSSTYLF (SEQ ID NO: 49) RTSTLAS (SEQ ID NO: 30) QQWSGYPFT (SEQ ID NO: 31) 4
SAGSRVSSTYLF (SEQ ID NO: 50) RTSTLAS (SEQ ID NO: 30) QQWSGYPFT (SEQ ID NO: 31) 5
SASSRVVSTYLF (SEQ ID NO: 51) RTSTLAS (SEQ ID NO: 30) QQWSGYPFT (SEQ ID NO: 31) 6
SASSRVSSTYLF (SEQ ID NO: 43) RTSPLAS (SEQ ID NO: 53) QQWSGYPFT (SEQ ID NO: 31)

In another aspect, there 1s provided a process for producing an antibody
comprising the steps of: (1) culturing a host cell as defined above under conditions
suitable to allow expression of said antibody; and (ii) recovering the expressed antibody.
In another aspect, there is provided an isolated antibody that binds human hepcidin-23
with a Kp of about 800 pM or less as determined by surface Plasmon resonance (SPR) at
25 °C, obtainable by the process for producing the antibody comprising the steps of: (i)
culturing a host cell which has been transformed by a vector as defined above under
culture conditions suitable to allow expression of said antibody; and (ii} recovering the

expressed antibody.
DESCRIPTION OF THE FIGURES

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

mass spectrometer utilizing a positive ion, linear mode method with a-cyano-4-



7 SASSRVSSTYLF (SEQ ID NO: 43) RTSALAS (SEQ ID NO: 54) QQWSGYPFT (SEQ ID NO: 31) 8
SASSRVSSTYLF (SEQ ID NO: 43) RTSWLAS (SEQ ID NO: 55) QQWSGYPFT (SEQ ID NO: 31) 9
SASSRVSSHY LBYBERD NO: 43) RTSTGAS (SEQ ID NO: 56) QQWSGYRESABEGIHNO: 31) 10
SASSRVSSTYLF (SEQ ID NO: 43) RTSTLTS (SEQ ID NO: 57) QQWSGYPFT (SEQ ID NO: 31) 11
SASSRVSSTYLF (SEQ ID NO: 43) RTSTLVS (SEQ ID NO: 58) QQWSGYPFT (SEQ ID NO: 31) 12
SASSRVSSTYLF (SEQ ID NO: 43) RTSTLLS (SEQ ED NO: 59) QQWSGYPFT (SEQ ID NO: 31) 13

10
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7.

hvdroxycinnamic acid (peptide matrix) as sample matrix as described in Example 5
below.

Figure 2 depicts a MALDI-TOF mass spectrum of the same sample as in Figure 1
using 3,5-dimethyl-4 hydroxycinmamic acid (sinapinic acid matrix) as sampie matrix,
Signal 1 represents intact human hepeidin-25. No signal for pro-hepcidin was observed.
The mass spectrum was generated on a mass spectrometer utilizing a positive ion, linear
meode method as described in Example 5 below.

Figure 3A shows the amino acid sequences of fully human light chain framework
02 with interspersed CDRs. The four framework regions are labeled as FRLI, 2, 3, and
4 (SEQ ID NOs: 39, 40, 96, and 97, respectively).

Figure 3B shows the amino acid sequence of the hurman heavy chain framework
VH1-69 with interspersed CDRs. The four framework regions are labeled FRH1-4 (SEQ
1D NOs: 35-38, respectively).

Figure 4A shows the amino acid sequences of the human light chain framework
018 with interspersed CDRs The four framework regions are labeled as FRL1, 2, 3, and
4 (SEQ ID NQOs: 154, 40, 156, and 97, respectively).

Figure 4B shows the amino acid sequence of the human heavy chain framework
VHI1-18 with interspersed CDRs. The four framework regions are labeled FRHI, 2, 3,
and 4 (SEQ ID NOs: 157, 36, 158, and 38, respectively).

Figure 5A shows the amino acid sequences of the human light chain framework
.12 with interspersed CDRs The four framework regions are labeled as FRL1, 2, 3, and
4 (SEQ ID NOs: 159, 40, 160, and 97, respectively).

Figure 5B shows the amino acid sequence of the human heavy chain framework
VHI1-46 with interspersed CDRs. The four framework regions are labeled FRHI, 2, 3,
and 4 (SEQ ID NOs: 157, 36, 161, and 38, respectively).

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

plasmon resonance, TFA: triffuoroacetic acid, All amino acid abbreviations used in this



SASSRVSSTYLF (SEQ ID NO: 43) RTSTLAS (SEQ ID NO: 30) QQWSGYPFV (SEQ ID NO: 61)
*Consensus SX1X2SX3VSSTYLF (SEQ ID NO: 52) RTSX4X5X6S (SEQ ID NO: 60) QQWSGYPFX7
(SEQ ID NOv@2)09/03879%1 is A, L, |, or W; X2 is S or G; X3 Is R or S; X4 i8OL/PS2008618W83X5 is L or G;
X6is A, T, V,orLi; X7isTorV -17- Table 2 Fab 1 HCDR1 HCDR2 HCDR3 JX137 GYTFTIYPIE
(SEQ ID NO: 27) NFHPYNGDTNYNEKFKG (SEQ ID NO: 28) GGTGSFDY (SEQ ID NO: 46) 31132
GYTFYIYPIS (SEQ ID NO: 29) NFHPYKGLTNYNEKFKG (SEQ ID NO: 33) GGTGSFDY (SEQ ID NO:
46) 11u22 GYTFTIYPIS (SEQ ID NO: 32) NFHPYI:§§DTNYNEKFKG (SEQ ID NO: 44) GGTGSFDY
(SEQ ID NO: 46) 14 GYTFLIYPIS (SEQ ID NO: 63)

disclosure are those accepted by the United States Patent and Trademark Office as set
forth in 37 C.F.R. § 1.822 (B)(2).
When used herein, the term “hepcidin® refers to any form of the hepeidin protein
known 1o be present in mammals. When used herein, the term “mature hepcidin™ refers
5 to any mature, bicactive form of the hepcidin protein expressed in mammals. When used
herein, the phrase “human hepcidin” refers to any form of the hepeidin protein present in
humans. When used herein, the phrase “human hepcidin-25” refers to the mature form of
human hepcidin having the amino acid sequence as shown in SEQ ID NO: 1.
The term “antibody” in reference to an anti-hepcidin antibody of the invention (or
10 simply, “antibody of the invention™), as used herein, refers to a2 human engineered
monoclonal antibody or a fully human monoclonal antibody, unless otherwise indicated.
Preferably, the antibodies of the invention are human engineered antibodies. Antibodies
of the invention can be produced using e.g., recombinant technologies, phage display
technologies, synthetic technologies, ¢.g., CDR-grafting, or combinations of such
15  technologies or other technologics readily known in the art. “Monoclonal antibody™
refers to an antibody that is derived from a single copy or clone, including e.g., any
eukaryotic, prokaryotic, or phage clone, and not the method by which it is produced. An
antibody as used herein can be an intact antibody (comprising a complete or full length Fc
region), or & portion or fragment of an antibody comprising an antigen-binding portion,
20  eg., aFab fragment, Fab’ fragment, or F{ab’), fragment of a human engineered or fully
human antibody. Preferred antigen-binding fragments of an antibody of the invention
retain the ability to inhibit or neutralize one or more bioactivities characteristic of a
mature form of a mammalian hepcidin in vivo or in vitro. For example, in one
embodiment, an antigen-binding portion of an antibody of the invention can inhibit the
25  interaction of human hepcidin-25 with one or more receptors, ¢.g., human ferroportin
{SEQ ID NO: 25), and/or can inhibit hepcidin-induced internalization of ferroportin.
Furthermore, an “antibody of the invention™ or simply “antibody™ as used herein
can be a single chain Fv fragment that may be produced by joining the DNA encoding the
LCVR and HCVR with a linker sequence. (See, Pluckthun, The Pharmacology of
30 Monoclonal Antibodies, vol. 113, Rosenburg and Moore eds., Springer-Verlag, New
York, pp 269-315, 1994). It is understood that regardless of whether antigen-binding



NFHPYLGDTNYNEKFKG (SEQ ID NO: 44) GGTGSFDY (SEQ ID NO: 46) 15 GYTFWIYPIS (SEQ ID
NO: 64) NFHPYLGDTNYNEKFKG (SEQ ID NO: 44) GGTGSFDY (SEQ ID NO: 46) 16 GYTFTIYPIS
(SEQ ID NOV32)tFsPYLGTTNYNEKFKG (SEQ ID NO: 66) GGTGSFDY{BEQUB/0839216) 17
GYTFTIYPIS (SEQ ID NO: 32) NFHPYLGLTNYNEKFKG (SEQ ID NO: 67) GGTGSFDY (SEQ ID NO:
46) 18 GYTFTIYPIS (SEQ ID NO: 32) NFHPYLGVTNYNEKFKG (SEQ ID NO: 68) GGTGSFDY (SEQ
ID NO: 46) 19 GYTFTIYPIS (SEQ ID NO: 32) NFHPYLGMTNYNEKFKG (SEQ ID NO: 69)
GGTGSFDY (SEQ ID NO: 46) 20 GYTFTIYPIS (Sl_.:g_Q ID NO: 32) NFHPYLGDANYNEKFKG (SEQ ID
NO: 70) GGTGSFDY (SEQ ID NO: 46) 21 GYTFTIYPIS (SEQ ID NO: 32) NFHPYLGDTNYNEKFKG
(SEQ ID NO: 44):taéat G nkSIRQpEiNA; (h2)edd “antibody” as used herein includes such

fragments or portions as well ag single chain forms, unless indicated otherwise.
The terms “selective” or “selectively” used herein in reference to an anti-hepcidin-
25 antibody or the binding thereof, respectively, refers to an antibody that selectively
5 binds hepeidin-25 with a Kp of about 1000-, 500-, 200-, 100-, 50-, 10-, or about 5-fold
lower than the antibody binds at least one precursor form of hepeidin-25 and/or at least
ong N-terminally truncated species of mature hepeidin known to form in the same
mamrmalian species, as measured by SPR at 25 °C. Additionally, or alternatively, a
hepeidin-25 selective antibody of the invention binds to hepcidin-25 but does not bind, or
10 minimally binds, to at least one precursor form of hepeidin-25 and/or at least one
N-terminally truncated species of mature hepcidin known to form in the same mammalian
species as determined by immunoassay and/or MALDI-TOF mass spectrometry methods
used by those skilled in the art including, but not limited to, the assay described in
Example 5 herein. Preferably, an anti-hepcidin-25 selective antibody of the present
15  invention binds human hepcidin-25 with a Ky of about 1000-, 500-, 200-, 100-, 50-, 10-,
or about 5-fold lower than the antibody binds human pro-hepcidin, preferably, human
. pro-hepcidin having the amino acid sequence shown in SEQ ID NO: 34, and/or at least
one N-terminally truncated form of human mature hepcidin, as measured by SPR at 25
°C. Additionally, or alternatively, an anti-hepcidin-235 selective antibody of the
20 invention binds to human hepcidin-25 but does not bind, or minimally binds, to human
pro-hepcidin, preferably, the human pro-hepcidin having the amino acid sequence shown
in SEQ ID NO: 34, and/or at [east one N-terminally truncated species of mature hepcidin
known to form in the same mammalian species as determined by immunoassay and/or
MALDI-TOF mass spectrometry methods used by those skilled in the art including, but
25  not limited to, the assay described in Example § herein. More preferably, an anti-
hepcidin-23 selective antibody of the present invention binds human hepcidin-25 with a
Kp of about 1000-, 500-, 200-, 100-, 50-, 10-, or about 5-fold lower than the antibody
binds human pro-hepcidin having the amino acid sequence shown in SEQ ID NO: 34 and
at least one N-terminally truncated form of human mature hepcidin, as measured by SPR
30 at 23 °C. Additionally, or alternatively, an anti-hepcidin-25 selective antibody of the
invention binds to human hepeidin-25 but does not bind, or minimally binds, to human

pro-hepeidin (SEQ ID NO: 34), and at least one N-terminally truncated species of mature



GYTFTL1YPIS (SEQ ID NO: 32) NFHPYLGDTNYNEKFKG (SEQ ID NO: 44) GGTGAFDY (SEQ ID
NO: 73) 23 GYTFTIYPIS (SEQ ID NO: 32) NFHPYLGDTNYNEKFKG (SEQ ID NO: 44) GGTGSFPY
(SEQ ID NGV T 2yra@ssirodensus GYTFX8IYPI X9 (SEQ ID NO: 65) NFHPWPKGX SRHMBYNEKFKG (SEQ
ID NO: 71) GGX12GX13FXI4Y (SEQ ID NO: 75) *X8isT,W,Y,orL; X9isSorE; XioisD, T,
L,V,orM; XnisTorA; X12is T 50rF; )(1.3i1ISSor A; XIAisD or P The SEQ ID NOs of the amino
acid sequences and consensus amino acid sequences encoding more preferred CDRs for antibodies
of the present invention are provided in Table 3 belgy. WO 2009/058797PCT/US2008/081493 -18-
Table 3 Fab LCDR1 SEQ ID NO: LCDR2 SEQ ID NO: LCDR3 SEQ ID NO: HCDR1 SEQ ID

hepecidin known to form in the same mammalian species as determined by immunoassay
and/or MALDI-TOF mass spectrometry methods used by those skilled in the art
including, but not limited to, the assay described in Example 5 herein. Most preferably,
an anti-hepcidin-25 selective antibody of the present mvention 1) binds human hepcidin-
5 25 with a Kp of about 1000-, 500-, 200-, 100-, 30-, 10-, or about 5-fold lower than the

antibody binds human pro-hepcidin (SEQ ID NO: 34) and 11) binds human hepeidin-25
with a Kp of about 1000-, 500-, 200-, 100-, 50-, 10-, or about 5-fold lower than the
antibody binds human hepcidin-20 (i.e., amino acids 6-25 of SEQ ID NO: 1) and/or
human hepcidin-22 (amino acids 4-25 of SEQ ID NO: 1), as measured by SPR at 25 °C,

10 Additionally, or alternatively, an anti-hepcidin-25 sclective antibody of the invention
binds to human hepeidin-25 but does not bind, or minimally binds, to 1) human pro-
hepeidin (SEQ ID NO: 34} and ii) human hepcidin-20 and/or human hepeidin-22, as
determined by immunoassay and/or MALDI-TOF mass spectrometry methods used by
those skilled in the art including, but not limited to, the assay described in Example 5

15 herein.

The term "detect” or “detecting” is used in the broadest sense to include
quantitative, semi-quantitative or qualitative measurements of a target molecule. In one
aspect, methods described herein may only determine the presence or absence of a
particular hepcidin pelypeptide in a biological sample and, thus, that the hepeidin

20  polypeptide is detectable or, alternatively, undetectable in the sample as determined by
the method.

The term “epitope” refers to that portion of a molecule capable of being
recognized by and bound by an antibody at one or more of the antibody’s antigen-binding
regions.

25 The term “bioactivity,” in reference to an antibody of the invention, includes, but
is not limited to, epitope or antigen binding affinity, the in vivo and/or in vitro stability of
the antibody, the immunogenic properties of the antibody, e.g., when administered to a
human subject, and/or the ability to neutralize or antagonize a bioactivity of hepcidin, iz
vivo or in vitro, including, but not limited to, inhibition of serum iron level dysregulation

30 inan inflammation, ¢.g., TL-6, challenge assay, e.g., as described in Example 4 herein.
The aforementioned properties or characteristics can be observed or measured using

art-recognized techniques including, but not limited to, scintillation proximity assays,
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FLISA, ORIGEN immunoassay (IGEN), fluorescence quenching, fluorescence ELISA,
competitive ELISA, SPR analysis including, but not limited to, SPR analysis using a
BlAcore biosenser, in vitro and in vivo neutralization assays without limit (see, for
example, Internationsl Publication No. WO 2006/062683), receptor binding, and
immunohistochemistry with tissue sections from different sources including humah,
primate, or any other source as the need may be.

The term “bicactivity” in reference to mature hepcidin including hepcidin-25
includes, but is not limited to, specific binding of mature hepcidin to another protein
including, but not limited to, its receptor ferroportin, one or more ferroportin-mediated
functions of mature hepcidin, such as mature hepeidin-induced internalization and/or
degradation of ferroportin (see, e.g., Nemeth, E., et al., Hepcidin Regulates Iron Efflux by
Binding to Ferroportin and Inducing Tts Internalization, Science 306, 2090-2093, (2004)),
mature hepcidin regulation of ferroportin-mediated iron efflux, serum iron levels,
reticulocyte count, red blood cell count, hemoglobin, and/or hematocrit in a human,
protein stability, i.e., mature hepcidin affecting the levels or activity of another protein in
vivo or in vitro, and hepcidin expression levels and/or tissue distribution.

The term “inhibit” or “neutralize” as used herein with respect to a bioactivity of
an antibody of the invention means the ability to substantially antagonize, prohibit,
prevent, restrain, slow, disrupt, eliminate, stop, reduce or reverse a bioactivity of human
mature hepeidin, including, but not limited to, a human mature hepcidin bioactivity as
measured in Example 3 or 4 herein.

The antibodies of the present invention are characterized by having a Ky for
human hepcidin-23 less than about 1000 pM, preferably, less than about 800 pM, more
preferably, less than about 400 pM, even more preferably, less than about 200 pM, even
more preferably, less than about 100 pM, even more preferably, less than about 75 pM, or
most preferably, Iess than about 50 pM, as determined by SPR at 25 °C. Preferably, the
antibody selectively binds human hepeidin-25 with a Ky, less than about 800 pM,
preferably, Tess than about 400 pM, more preferably, less than about 200 pM, even more
preferably, less than about 100 pM, even more preferably, less than about 75 pM, or most
preferably, less than about 50 pM, as determined by SPR at 25 °C also selectively binds at
least one hepcidin-25 of another species such as cynomolgous monkey hepcidin-25.

More preferably, such antibodies selectively bind cynomolgous monkey hepeidin-25 with
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a Kp less than about 800 pM, even more preferably, less than about 400 pM, even more
preferably, less than about 200 pM, even more preferably, less than about 100 pM, even
more preferably, less than about 75 pM, or most preferably, less than about 50 pM, as
determined by SPR at 25 °C.

The antibodies of the present invention include anti-hepcidin-235 selective
antibodics having a K for human hepeidin-25 between about 800 pM and about 30 pM,
preferably, between about 400 pM and about 30 pM, more preferably, between about 200
pM and about 30 pM, even more preferably, between about 100 pM and about 30 pM,
even more preferably, between about 75 pM and about 30 pM, or most preferably,
between about 50 pM and about 30 pM, as determined by SPR at 25 °C, Preferably, such
antibodies also have a Kp for cynomoigus monkey hepcidin-25 between about 800 pM
and 10 pM, more preferably, between about 400 pM and about 10 pM, even more
preferably, between about 200 pM and about 10 pM, even more preferably, between
about 100 pM and about 10 pM, even more preferably, between about 75 pM and 10 pM,
or most preferably, between about 50 pM and 10 pM, as determined by SPR at 25 °C.

The antibodies of the present invention also include antibodies having a Kp for
human hepcidin-25 and/or cynomolgus monkey hepéidinQS which is at least about 20-
fold, at least about 30-fold, at least about 40-fold, at least about 50-fold, at least about 60-
fold, at least about 70-fold, at least about 80-fold, at feast about 90-fold, at least about
100-fold, or at least 200-fold less than the antibody’s Ky for mouse hepeidin-25 and/or rat
hepcidin-25, as determined by SPR at 25 °C.

The antibodics of the present invention also include antibodies having a kg rate
from human hepeidin-25 between about 1 x 107 s and about 1.8 x10™ 57!, preferably,
between about 8.5 x 10” s and about 1.8 x 10 9‘ more preferably, between about 7.7 x
10 " and about 1.8 x 107 5", even more preferably, between about 6.5 x 107 s and
about 1.8 x 10 57!, or most preferably, between zbout 5.5 x 10 s and about 2.0 x 10™ s
! as determined by SPR at 25 °C. Preferably, such an antibody also selectively binds
human hepcidin-25 with a Ky between about 800 pM and 30 pM, even more preferably,
between about 400 pM and about 30 pM, even more preferably, between about 200 pM
and about 30 pM, even more preferably, between about 100 pM and about 30 pM, even
more preferably, between about 75 pM and 50 pM, or most preferably, between about 50
pM and 30 pM, as determined by SPR at 25 °C.
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The present invention also includes antibodies that bind human hepeidin-25,
preferably, selectively, with a Kp of about 200 pM or less and neutralizes or antagonizes
at least one human mature hepcidin bioactivity in vitro or in vivo. Preferably, an antibody
of the invention has an 1Csq lower than about 200 nM, more preferably, lower than about
100 nM, even more preferably, lower than about 75 nM, or most preferably, lower than
about 50 nM 1in an in vitro or in vive assay of mature hepcidin bioactivity as described,
for example, in Example 3 or 4 herein,

An antibody of the invention also includes anti-human hepcidin-25 binding,
preferably, selectively binding, antibodies that significantly inhibit IL-6-induced serum
iron decreases in a cynomolgus monkey assay as described, for example, in Example 4
herein. Preferably, such antibodies inhibit serum iron decreases in a cynomolgus monkey
induced by a 5 ng/kg dose of human IL-6 by at least about 30%, at least about 40%, at
least about by 50%, at least about by 60%, at least about 70%, at least about 80%, at least
about by 90%, or at least about by 100% within about 6 hours of receiving an
intravenous dose of the antibody at about 10 mg/kg.

An antibody of the invention has an 1Cse lower than about 200 nM, preferably,
less than about 100 nM, more preferably, less than about 75 nM, even more preferably,
less than about 50 nM, or most preferably, less than about 25 nM in the mature hepcidin-
induced ferroportin internalization assay described in Exampie'?a herein. Preferably, an
antibody of the invention has an ICs, between about 200 oM and about 25 nM, more
preferably, between about 100 nM and about 50 nM, more preferably, between about 100
nM and about 25 nM, even more preferably, between about 75 nM and about 25 nM, or
most preferably, between about 75 oM and about 50 nM in the mature hepcidin-induced
ferroportin internalization assay described in Example 3 herein,

~ In another embodiment, an antibody of the invention has an ICs between about
200 nM and about 25 nM, preferably, between about 100 nM and about 50 nM, more
preferably, between about 100 nM and about 25 nM, even more preferably, between
about 75 M and about 25 nM, or most preferably, between about 75 nM and about 50
nM in the hepcidin-induced ferroportin internalization assay described in Example 3, 2
Koz rate from human hepcidin-25 between about 1 x 107 57 and about 1.8 x10™ s,
preferably, between about 8.5 x 10° s and about 1.8 x 10™ s“l, more preferably, between

about 7.7 x 10 5" and about 1.8 x 10* 5!, even more preferably, between about 6.5 x 10°



3031324446 1L1.54153 31638446 H1.39 43 53 31 78 84 46 *Consensus 42 76 62 79 87 46
Human light chain constant regions are classified as kappa or lambda and 5 characterized by a
particular cov@MeASEIONh as known in the art. Human heavy chain constaPEF8ifitg/eseitiassified as
gamma, mu, alpha, delta, or epsilon, and define the antibody's isotype as IgG, IgM, IgA, IgD, and IgE,
respectively and several of these may be further divided into subclasses e.g., 1g01, 1g02, Ig03, Igat.
Each heavy chain type has a particular constant region with a sequence readily known in the art. Light
chain 10 constant region kappa and heavy chain c_%n_stant regions IgGi, 1g02, and 1g04 are preferred
constant regions in the antibodies of the invention. Preferred human heavy chain constant regions for
the antibodies‘of 'thel present inventdoarokhprbeawyychareeoastans g aminb.beit sequences as

shown in SEQ JB,NOs; s?é’é 24,30 a0y vRrnL there ot Having by Gadndngs Buplidis Is 19wl 1213, 14,
or about 15 amino acid ¢ anges

Kp between about 8300 pM and 30 pM, preferably, between about 400 pM and about 30

pM, more preferably, between about 200 pM and about 30 pM, even more preferably,

5 between about 100 pM and about 30 pM, even more preferably, between about 75 pM
and 50 pM, or most preferably, between about 50 pM and 30 pM, as determined by SPR
at 25 °C.

The term “Kabat numbering” as used herein is recognized in the art and refers to a
system of numbering amino acid residues which are more variable (i.e., hypervariable)

10 than other amino acid residues in the heavy and light chain regions of an antibody {Kabat,
et al., Ann. NY Acad. Sci. 190:382-93 (1971); Kabat, et al., Sequences of Proteins of
Immunological Interest, Fifth Edition, U.S, Department of Health and Human Services,
NIH Publication No. 91-3242 (1991)).

A polynucleotide is “operably-linked” when it is placed into a functional

15 relationship with another polynucleotide. For exampie, a promoter or enbancer is
operably-linked to a coding sequence if it affects the transcription of the sequence.

The terms "subject” and "patient” used interchangeably herein, refer to a mammal,
preferably, a human. In certain embodiments, the patient has a disorder that would
benefit from a decreased level of hepcidin-25, a decrease in hepeidin-25 bioactivity,

20 and/or an increase in serum iron level, reticulocyte count, red blood cell count,
hemoglobin, and/or hematocrit,

The term “vector” refers to a mucleic acid molecule capable of transporting
another nucleic acid to which it has been operably-linked including, but not limited to,
plasmids and viral vectors. Certain vectors are capable of autonomous replication in a

25 host cell into which they are introduced while other vectors can be integrated into the
genome of a host cell upon introduction into the host cell, and thereby, are replicated
along with the host genome. Moreover, certain vectors are capable of directing the
expression of genes to which they are operably-linked. Such vectors are referred to
herein as “recombinant expression vectors” (or simply “expression vectors”™). Exemplary

30 vectors are well known in the art,

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

and refer to any prokaryotic cell (e.g., bacterial cells such as E. coli) or, preferably,



15(including substitutions, insertions or deletions). More preferably, human heavy chain constant
regions of the antibodies of the present invention are the heavy chain constant region amino acid
sequences BshionisiSEQ ID NOs: 93 and 94. Most preferably, the hurr@m/bgzvg/et1aid constant
region of the antibodies of the present invention is the heavy chain constant region amino acid
sequence shown in SEQ ID NO: 93. Preferred human -19- light chain constant regions of the
antibodies of the present invention are the light chain constant region kappa amino acid sequence
shown in SEQ ID NO: 89 and any variant thereof haying 1, 2, 3, 4,5, 6, 7, 8, 9, or about 10 amino acid
changes (including substitutions, insertions or deletions). Most preferably, the human light chain
constant Sregierkefthr anlibadigs«ef dhe prasenlin warbolis thenlighhehairgrngtank regon kappa
amino acid sedysrcs, g shounn, SEQ I NGB 1oy ARUSSARELEI IS captigen-Dinding region” or
antigen-binding portion™ refers o tha porflon of an antl%ody mofacu e, Within the’ variable region,
which containdeiedaesthéraesiactediguindeatst irith ISR A aPBYERT SEPESR TR BIstiie antibody its
specificity 10 anshpffinibysferinecantigesdiis catibetypartion inckdes the faseawarksamino acid
residues ngcessary to maintain the proper conformation of the antigen-binding residues The
present indentSr SlIdLL An ArtiBoch AL SRlScHvoly B Re S S5 4K B Bout 800 pM or
less as determimedBySERPEMS C and wherein the antibody comprises at least one CDR selected

from tf(lje z)lJrOU.p Consiﬁﬂagheiﬁ @Hﬁ'i@Qﬁ%\ﬂﬁ%ﬂ@}iE&i@&?%&é&@@&@%ﬂ%ﬂ%r%@hﬁ%ﬁ?in SkoEQ ID Ir\:O:
75, and ii) a LCDR3 haying the amino acj uence as shown in SEQ.ID NO: 62. Preferably, such an
antibody compcr%énsvﬁ%}@qﬁqﬁ %ﬁ%ﬁ%ﬁn@%ﬁﬁlg})&g@i&d%ﬁé § olP‘éohr%e gﬁ%%?ﬂ?r?})aigéf 1gg'quences
selected from trslylighirbonsistifgldén@hlaibRrdy, E CORISICDRINHODRY ligfce®2, and HCDR3
respectively; : : , , D, aving the amino aci
omiences as O TR TEARE H37a B0 50 150 SR BSPCHVAR RaCTE Betorably, an
antibody of thecpratamnnvendoeroomgrisgssix CDRS suisctpetftd mitheegroapheomsisting of: (i)
LCDR1, LCDRZu\GRR%rAQRRAHSPRA AN HED R havinghaaming acidagayences as shown
in SEQ ID NO '&Plgl, 53,.31, 63,.25 84, and 46, resgecté/eli; %Llé L%DRl L%I;)RZ, LCDI§3, HCDR1,
HCDR2, and REORTRIVRGTHEEhiiis 50 SHaen cal Siceh SR S EORDPNTE! #3730, 31, 32, 44,
and 46, réspectivelys (#RidrGDHRE ahiDR?2 HaGDRGY HEDRI VR GDRAp@ad HOBRSRAVING the amino
acid sequencegHRIOMOIR SERHONIO%: 43 BovR G385 ANd-Hhrespeeiieland (v) LCDRL,
LCDR2, LCDR3 HCDle, HCDR2, and HCDR3 having the amino acid 30 sequences as shown in
SEQ ID NOs: &5 5%, B &4 T i A6 S pREaRAsr) TeV A O 7S BPBHS Ao ATy of the
invention com;hnigesfwﬁmvmmcmhZa"WpG@Bépﬁﬂésfl@itﬂl@&ﬂi@lﬁkhﬁﬁ@olypeptides, and wherein each
of the heavy chain polyp&RIidRS MaY&ni 28p e AR RGIISSAYERLEAR SPAWRIN REQJD NO: 9 and

each of the light chain polypeptides have the amino acid sequence as shown in SEQ ID NO: 17. Even
more prefSrabRF T SARIFEH AR ER eSSl HEtRER REB T I Wi 4ot Bd Bt ththe
hepcidin-inducedtféleoppotinvimtehiaizatod Besaphae solybediivd Xdewplpa8imikoftgate bisem human

hepcidin-25 bejwgep.ahauthatyern Aoyt &5 i 551 aish 3808t 97 KOsk, A determined by
SPR at 25 C, and selectively binds human hepcidin-25 with a KD between about 100 pM and about 50

) . p [
pM. Most prefeedRPBi@ Gmtisgygf demermidntidResthorses: &6 Meiyhathabolyptitides and two
light chain pol;&iepﬂﬁéﬁﬂa@dmmjmr@aqumdlhmambhhimmos_/mpﬂﬁe%@m thevamino ac_id _
sequence as shownin %%ﬂ&élt‘%é}lﬁé §%H%EE%BP§&%'8P£&%'Elo?@l}lﬁﬁz?ééd\?ﬁeﬂave the amino acid

sequence as shown in SEQ ID : 16, wherein the antibody has an IC50 between about 100 nM and
about 50 nM irftREHEDEFAIRT Tttt Fertd A iFRbHI A" S8y TRSEARBR BSiEidle 3, a koff
rate from humaschdpeidini?ih bhetwesncabduivbRilveen abouhGobsXd@. skadtaliont Aol 04 s-1, as
determined by §PR; 21235, aid seiRe et bingls humanherciding?, 1o withi ISRhehyeen about
100 pM and about 50 pM. Other preferred antibodies of the invention comprise a LCVR having an
amino acid sedi8e @8e&Hed from the group consisting of SEQ ID NOs: 124, 125, 126, and 127.
More pref@rably, an datikedyaf elnydapionicompiises dsHGMRhavdrgmenam nomRcidisequence
selected from th up. isti ‘ g . 151. Even more preferably,
an antibody oé&%‘%%%%{%ﬁ%,ﬁ%%@é‘??%é%@% ’é%%ﬁ%%%%%&%ﬁ%@ﬁ%w of SEQ ID NO: 148.
Even more preferably, an antibody of the invention comprises a LCVR of SEQ ID NO: 127 and a
HCVR of SEQ ID NO: 128. Even more preferably, an antibody of the invention comprises a LCVR of
SEQ ID NO: 125 and a HCVR of SEQ ID NO: 151. A most preferred antibody of the invention 25
comprises a LCVR of SEQ ID NO: 124 and a HCVR of SEQ ID NO: 150. Such LCVRs are preferably
linked to a light chain constant region of human origin or derived from a light chain constant region of
human origin, preferably a human kappa chain, and most preferably a kappa chain of SEQ ID NO: 89.
Such HCVRs are preferably linked to a heavy chain constant region of human origin or derived from a
heavy chain constant 30region of human origin, preferably IgGl, 1gG2, or Igat, more preferably, a

heavy chain constant region comprising an amino acid sequence selected from the group consisting of
CTEO ID NODOc- AN 01 02 02 and 04 and mocet nrefarahlvy a heaw chain conctant raninn



-21- comprising the amino acid sequence of SEQ ID NO: 93. Preferably, the antibody has an IC50
between about 100 nM and about 50 nM in the hepcidin-induced ferroportin internalization assay
described inEXNARES3Y7a koff rate from human hepcidin-25 between abo8thatieesadut 5.5 x 104s
and about 2.0 x 104s, as determined by SPR at 25 C, 5 and selectively binds human hepcidin-25 with
a KD between about 100 pM and about 50 pM.
heavy chain polypeptide having an amino acid sequence as shown in SEQ ID NO: 6 and a light chain

An antibody of the invention may comprise a

polypeptide having an amino acid sequence as shpl\g_n in SEQ ID NO: 14. A heavy chain polypeptide

having an 10 amino acid sequence as shown in SEQ ID NO: 6 may be encoded by a polynucleotide
sequence of SEQ ID NO: 2. A light chain polypeptide having an amino acid sequence as shown in
SEQ ID NO: 14 may be encoded by a polynucleotide having the nucleic acid sequence as shown in
SEQ ID NO: 10. An antibody of the invention comprises a heavy chain polypeptide having an 15 amino
acid sequence as shown in SEQ ID NO: 7 and a light chain polypeptide having an amino acid
sequence as shown in SEQ ID NO: 15. A heavy aiaaia polypeptide having an amino acid sequence as
shown in SEQ ID NO: 7 may be encoded by a polynucleotide sequence of SEQ ID NO: 3. A light chain
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Y
fe.:zﬁ.s.z”.?:%%;&%wlb.w L
T
r Mabs L1.5 NG, 3.23 @W@qu Te%e fg)%vgl;r
yHUVR AU KSLQMMSS@W FICG RPAS Kl QQWSGYPET
(SEQ ID NO: 43) (SEQ ID NO: 54) | (SEQ ID NO: 31)
8 SASSRVSSTYLF RTSWLAS QQWSGYPFT
(SEQ ID NO: 43) (SEQ ID NO: 55) | (SEQ ID NO: 31)
9 SASSRVSSTYLF RTSTGAS QQWSGYPFT
(SEQ ID NO: 43) (SEQ ID NO: 56) | (SEQ ID NO: 31)
19 SASSRVSSTYLF RTSTLTS QQWSGYPFT
(SEQ ID NO: 43) (SEQ ID NO: 57} | (SEQ ID NO: 31)
11 SASSRVSSTYLF RTSTLVS QQWSGYPFT
(SEQ ID NO: 43) {SEQ ID NO: 58) | (SEQ ID NO: 31)
12 SASSRVSSTYLF RTSTLLS QQWSGYPFT
(SEQ ID NQ: 43) (SEQ ID NQ: 59} | (SEQ ID NO: 31)
13 SASSRVSSTYLF RTSTLAS QQWSGYPFV
(SEQ ID NO: 43) (SEQ ID NO: 30} | (SEQ ID NO: 61)
+Consensus | SX1X2SX;VSSTYLF | RTSX4X5XeS QQWSGYPFX;

(SEQ ID NO: 60}

(SEQ ID NO: 62)

*NisAL LorW; XzisSorG; XaisRor S; Xy is T, P, A, or W; Xsis L or G;
Xeis A, T,V,orL; Xzis Tor V



cuialLC CDR1LC CDR2 LC CDR3 L1.56 14 148 63 84 46 126 41 53 31 Hu22 7 15 128 32 44 46

127 43 30 31 3.12

WO 2009/058797 PCT/US2008/081493
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Table 2
Fab HCDRI1 HCDR2 HCDRJ
JXB7 | GYTFILYPIE NFHPYNGDTNYNEKFKG GGTGSEFDY
(SEQ IDNO: 27) | (SEQ ID NO: 28) (SEQ ID NO: 46)
3iB2 | GYTFYIYPIS NFHPYKGLTNYNEKFKG GGTGSEDY
(SEQ ID NO: 29) | (SEQ IDNQO: 33) (SEQ ID NG: 46)
Hu22 | GYTFTIYPIS NFHPYLGDTNYNEKFKG GGTGSFDY
(SEQ IDNO: 32) | (SEQ ID NO: 44) (SEQ ID NO: 46)
14 GYTFLIYPIS NFHPYLGDTNYNEKFKG GGTGSFDY
(SEQ ID NO: 63) | (SEQ ID NO: 44) (SEQ ID NO: 46)
15 GYTEFWIYPIS NFHPYLGDTNYNEKFKG GGTGSFDY
(SEQ ID NO: 64) | (SEQ ID NO: 44) (SEQ ID NO: 46)
16 GYTFTIYPIS NFHPYLGTTNYNEKFKG GGTGSFDY
(SEQ IDNO: 32) | (SEQ ID NO: 66) (SEQ ID NO: 46)
17 GYTFTIYPIS NFHPYLGLTNYNEKFKG GGTGSFDY
| (SEQ ID NO: 32) | (SEQ ID NO: 67) (SEQ ID NO: 46)
15 GYTFTIYPIS NFHPYLGVTNYNEKFKG GGTGSFDY
(SEQ ID NO: 32) | (SEQ ID NO: 68) (SEQ ID NO: 46)
19 GYTFTIYPIS NFHPYLGMTNYNEKFKG GGTGSFDY
(SEQ ID NO: 32) | (SEQ ID NO: 69) (SEQ ID NO: 46)
20 GYTFTIYPIS NFHPYLGDANYNEKFKG GGTGSFDY
(SEQ IDNO: 32) | (SEQ ID NO: 70) (SEQ ID NO: 46)
21 GYTFTIYPIS NFHPYLGDTNYNEKFKG GGFGSFDY
(SEQ ID NO: 32) | (SEQ ID NO: 44y (SEQ ID NO: 72)
22 GYTFTIYPIS NFHPYLGDTNYNEKFKG GGTGAFDY
(SEQIDNO: 32) | (SEQID NO: 44) (SEQ ID NO: 73)
23 GYTFTIYPIS NFHPYLGDTNYNEKFEG GGTGSFPY
(SEQ ID NO: 32) | (SEQ ID NO: 44) (SEQ ID NO: 74)
*Con- GYTFXS:[YPI Xg NFHPYLGXmXUNYNEKFKG GGXQGX13FX14Y
sensus | (SEQ IDNO: 65) | (SEQ ID NO: 71) (SEQ IDNO: 75)

*#Xe1s T, W, Y, orL; Xo1sSorE; Xuis D, T, LV, or M; Xj1is Tor A; XppisT

5 orF;XpiisSorA; XussDorP

The SEQ ID NOs of the amino acid sequences and consensus amino acid

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

provided in Table 3 below.




8 16 150 63 84 46 124 4357 61 3.23 9 17 151 63 85 46 125 43 53 61 10Standard molecular biology
techniques are used to prepare the recombinant expression vector, transfect the host cells, select for
transformanit) RWkeEost cell lines producing an antibody of the inventiBAT BRI SIE82 host cells
and recover the antibody from the culture medium. The present invention is also directed to host cells
that express an anti-hepcidin 15antibody of the invention. A wide variety of host expression systems
known in the art can be used to express an antibody of the present invention including prokaryotic
(bacterial) and eukaryotic expression systems (sugk}gas yeast, baculovirus, plant, mammalian and
other animal cells, transgenic animals, and hybridoma cells), as well as phage display expression
systems. 20rAn antibody of the invention can be pagpased by recombinant expression of
immunoglobulin light and heavy chain genes in a host cell. To express an antibody recombinantly, a

host cell is transforrfi@bl, trandduieBd, idf€A8E ¢rithd e |with(dHlor Md @R orblsiRt expression
vectors carrying DNA fragmerdhtodik§ e imkfaiBglotthiR ABht af#RriReaBEEHHMS of the
antibody such that-the light andi8f 25ne X chaind @ ad-in thé'Rast ¢ell™Pie heavy chain and
the light chain may Hes 43 61 63 80 46
17 43 58 61 32 81 46
i.19 43 53 61 63 82 46
1.13 43 57 61 63 83 46
1.15 43 30 61 63 82 46
3.2 43 53 6l 63 34 46
3.6 43 33 61 32 34 46
3.7 43 57 61 63 85 46
38 43 53 31 63 84 46
39 43 53 61 63 86 46
3.2 43 57 61 63 34 46
3.23 43 53 6l 63 85 46
Hu22 43 30 31 32 44 46
L1.5 41 53 3 63 84 46
Hi.39 43 53 31 78 84 46
*Consensus 42 76 62 79 87 46

Human light chain constant regions are classified as kappa or lambda and

characterized by a particular constant region as known in the art. Human heavy chain

constant regions are classified as gamma, mu, alpha, delta, or epsilon, and define the

antibody’s isotype as IgG, 1gM, IgA, 1gD, and IgE, respectively and several of these may

be further divided into subclasses e.g., IgGi, 1gGo, 1gGs, 1gG4. Each heavy chain type has

a particular constant region with a sequence readily known in the art. Light chain

10

constant region kappa and heavy chain constant regions [gGy, I1gG,, and 1gG, are

preferred constant regions in the antibodies of the invention. Preferred human heavy

chain constant regions for the antibodies of the present invention are the heavy chain

constant region amino acid sequences as shown in SEQ ID NOs: 90-94 and any variant
thereofhaving 1, 2, 3,4, 5,6,7,8,9, 10, 11, 12, 13, 14, or about 15 amino acid changes

15

(including substitutions, inscrtions or deletions). More preferably, human heavy chain

constant regions of the antibodies of the present invention are the heavy chain constant

region amino acid sequences as shown in SEQ 1D NOs: 93 and 94, Most preferably, the
human heavy chain constant region of the antibodies of the present invention is the heavy

chain constant region amino acid sequence shown in SEQ ID NO: 93, Preferred human



expressed independently from different promoters to which they are operably-linked in one vector or,
alternatively, the heavy chain and the light chain may be expressed independently from different
promoters tW@RIOHEHEY are operably-linked in two vectors -23- - one exR€3dingtEe8id2d/y chain and
one expressing the light chain. Optionally, the heavy chain and light chain may be expressed in
different host cells. Additionally, the recombinant expression vector can encode a signal peptide
that facilitates secretion of the antibody light and/or heavy chain from a host cell. The 5antibody light
and/or heavy chain gene can be cloned into the vegtor such that the signal peptide is operably-linked
in-frame to the amino terminus of the antibody chain gene. The signal peptide can be an
immunoglobulifesighsihpeptide ergtohete iagobsizigaathpepiide: iRveldasahly, ithaisacampinant
antiodies areaSEAIMIRIIR AT WIS INGAashoolka fiarily et [oulien the antibodies

can be recovered or% ified. 10An isolated DNA encoding a HCVR can be cor{vertea to a frill-length
heavy chain géifécl/dpasably-fnking the fE\rREeEJGing PN frbansaséineindenolecule encoding
heavy chain ceustantitagionstbhe Geiennes offumarbiwal Remihsmhnanmalisanheavy chain

constant region genes.are known inthe art. DNA fragments ompassi hese regions can be
ommed e T B B e e e B o o type,
(e.g., 19G, IgAMHER 1§ SAIGET, Bakeeiy SEHAP NG 2%19G3 and IgG4) or subclass constant region
and any allotypic varimnisgheseeimsdesaiadinikabati(supahntigeAbiigpliateeibNAcencoding a LCVR
region may be,canverted to a Mil-length light chain.gene (as well as to a.Fab light chain gene) b
opgerably I%kin@?ﬁ%{}ﬁﬁflﬁ%ﬁa&a |!r%og‘6nﬂ)o% u?%’ gﬁo?ﬁglre ﬂﬁ\g’rﬁgfsegéﬁqéwehﬁ%f ﬁ&%ﬂ?g& c?hain)cox;lstant
region. The sedjtidAceis sstisrdhatdsionedt wEtotneptsahsitrerctighticlalibednitanesdigibh genes are
known in the arhdRItAI agnaRNisRREOMPASHIDIIhasadeRiangcam: ba pbiainehhy standard PCR

amplification. The Iigsht chain c nstanlt region can befa kaPBa 0 Lambda .ngtant region. In addition to
. residu 11&3})65%21 g) aimneain eg OpCr CONIOIMalior %fré ¢ antgzen-bindm I‘eﬁ%ﬁ. . .
the antibody heavy and/or &1 chain gene( 5 a recombinant Z5expression vector of thé invention

carries regulatory segbrpresantiat @it alcihdce/p rasbinty Bratrelemitisboyndh dirpejdmeld itha host cell.

The term "regulatoty aervensshisinanded:iomineluse prrmaters, AakansarsiaNg@Iher expression
control elements (e.g., polyadenylation signals), as needed, that.control ranscription or translation
of the antinod T ShELe) s AL SR GRS Ut URRHSE TR e SERE i of 30
regulatoryseqtreneasithmpetapeposbersuaiP RO as therhoicel 61Ré krystei tonbe transformed, the

level of expresgipnfubreteinHestiedsPrefenes segpiatonssequansesfobmammpalanfost cell
expression inc&#gl[g viral elements that dire thi?h levels of -24.-dprotein explre%ls%jzn in mammalian cells,
iffiar

such as promoters anaror enhancers detived Fom cytomegatoviris (EMVY; ififs 40 (SV40),
adenovirus, (egpupeEdcnevirug) fajor latd PRIMbIEPRAJIIILR ) . 4RI peidiedRirdevindditionally, the
[Ec:)mbina?t eﬁ%@ﬁ?@%ﬁg&&ﬁgg%wi@@m SRIEY @%lt@]?g ,s?ggg@ggs, such as sequences
at regulgte replication of the,vector i cells (e.q., cati ne or more
selecte?bl markSGRTeS. “Fﬂzlﬁré%‘é&m)a%%e %@é%f‘g{fﬁgfeg%ﬁ%&%@@ﬁ %%‘ﬁggnto which the
vector has beeheirtroducstschormesarnplevy pically theNSslediabie Market’genet6onfers resistance to
drugs, such asQAdSByIroIpGiRLMeoexals .o ha heshealliniphichA0g veeterrlO has been

introduced. Preferred selectable marker g%n s include the di?%drofolate reductase (dhfr) gene (for use

in dhfr-minus KESEE8ICMiItAREMEEEIRS SlettibhAMpfcalion) thEh & 58 et %18 selection),
and glutaminezsyrifiélB3d{GS) tirr anG®-med ativercel dimdsuch SENBDTor sklsttbingmplification.

25 B84, and 46, respectively; (ii) LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3
having the amino acid sequences as shown in SEQ 1D NOs: 43, 30, 31, 32, 44, and 46,
respectively; (iii) LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 having the
amino acid sequences as shown in SEQ ID NOs: 43, 53, 61, 63, 85, and 46, respectively;
and (iv) LCDR1, LCDR2, LCDR3, HCDRI1, HCDR2, and HCDR3 having the aming acid

30 sequences as shown in SEQ ID NOs: 43, 57, 61, 63, 84, and 46, respectively. Even
more preferably, the antibody of the invention comprises two heavy chain polypeptides

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



For expression of the light and/or heavy chains, the expression vector(s) encoding 15the heavy and/or
light chains is introduced into a host cell by standard techniques e.g., electroporation, calcium
phosphate prechpitatisnyDEAE-dextran transfection, transduction, infectiop@ngdhpdikgedythough it is
theoretically possible to express the antibodies of the invention in either prokaryotic or eukaryotic host
cells, eukaryotic cells are preferred, and most preferably mammalian host cells, because such cells
are more 20likely to assemble and secrete a properly folded and immunologically active antibody.
Preferred mammalian host cells for expressing the recombinant antibodies of the invention include
Chinese Hamster Ovary (CHO cells) [including cllif finus CHO cells, as described in Urlaub and
ChasM, Proc. Matnfieasi BelgldRA £6AR46:20rdIBAYSedWith.a RHER selagtable marker, e.g., as
described in Ka fmar%.gncf Sh%gg, J._Mol.,giol. 25159:601-21, 1982], NSO m eloma cells, COS cells,
and SP2/0 cellf WHREH FeddTR bR AT Sk BPISSHBIFE AoV RRIBARG HABdy gENES™RE introduced into
mammalian hageeidytifes antibotyibssarclfrobneech byt 0AnYythel hbsticellsMon shperiod of time
sufficient to allawdesexiessiRngldhe atibadyaeloskerllsan RieRrefelably, secretion of the

antibody into the culture medigm In which the host cells are grown under appropriate 30,conditions
known in the arfC ARHBEURE LR e PERETAARS SRR ARsticen ahli/or 48 ebmttireOmiddium using
standard purifigatisriseetiogsby-SBR at 25 Mo sndelibaanrialsndaused Keppriislasevpbrikgs, or fragments,
of intact antibaglis, tho FABJFAIMRNSAL SEHYMARSHIER A ARBHER ARG copygntional. For

er

example, it may be desirable to transfect a host cell with DNA encoding el e Ilg%toghain or the

heavy chain of SREREHBH GFHiSHEERRERPHES BBV KR PR rsIitF sy iaeidie 5 used to
remove some exchlbfites By ehiodinigreithidrs druboth: eftine dightendkeavyrchainsdhatiis not

necessaryofor RdihdQLBARNRRRIAIR:Z R TR MAISCHR bt SRad RISVl ncated DNA

) 1 :
molecules are also encompassed by the antibodies of the invention. e Invention provides a host

cell comprising A htRRIRRE A&idvhrstatie reesEniGmbshte st banbabasIFdf the invention
comprises onedf imtkehvestinsikBoed tmsipucts ioemplisitghanucieicAbid Meleskie of she present
invention. For @xampi RsheRlbohihe inelianisa el ipuiieh axvpeion gl fhg jgvention has

been introduced, said, vector comprising a polynucleotide encoding of an an?i%ody of the
invention and/G& pBlyhuleBHEESEMAIRGRHE VR Brdrelarishibindy hemavberridinaléo provides a
host cell irfto whitbh KycbeectarsiafutH@tmidatio atldaveshaen introduced; 15 one comprising a

polynucleotide encodig k&R ol ABeHY AR BYSRIIR0. A4 ane; comprising & polynucieotide
ibod i ' > nked to

. ; h
encoding a HCVR present in an antibody of the invention and each opera%Yfﬁ

enhancer/profterGIASSIF L IR B 6781 GervEin e e Y HO NOM\A 24dEHev@isahd the like, such
as a CMV enhglfcathidpi B hiorantenieguletory ielemeniomngisaVAlenhanaar Adiviii promoter

e & B R R o v

antibodies, individual light and heavy c S, or other immun in formso e’%r} sent invention

can be p%ﬁfie&%cc%Yﬁ‘HﬁW& Riglstiary proedbedesioheravartian criomigeamhtoRurhSislraie precipitation,

ion exchange Nafinity {edg: Herorest sy(raverse pBasRchydrenphokiedRiemsation Gobsme

chromatograpy-iiyisiaRatie sRTFIBIONARAY: 9P Eledtc ‘;JF§£S%?5%‘;§&%‘*' Standard
rived, ple;

procedures for purification of therapeutic ant bodkl‘es are describ or exam eng Li, Joe X.
Zhou, Xiaomirtg SdRge Preferdissan awgauyiahthesyantasaesrriestribd VR wfiSHR The¥@peutic Antibody

Pg?deCtiolré/ antbPradess@RioTisatom (BioRmcessiRgydauiralaBpt{Qeh 2005} far exgmpleb. .
Additionally, sfan t lgues. f noving, virys ro c Inantly expressed antibody
preparations aEr%é gﬁsgogi%%%n%h%eggrﬁs%g ?(%1 g&%arﬁ% e, %%%%@%gngk%ﬁ%ﬁ* "Viral
Removal by FRFsR 2Puikiked ©ariighemhaiBroprianTisiey nhtivnal @ein 2008)yed Frereffectiveness of
filtratciion to eremgwﬁslrﬁﬁc{\mtﬁﬁse@’@ﬁb@[ﬁm&&a&%ﬁ,;@f-éﬂ@&ﬁ!@%liﬂﬁrﬂ ; gLaTate '%?ﬁ,@ﬁ@"x‘fﬂgﬁof?e atdleait in
part dependen. ncentration ina t tibody in the solytion to be filtered. The
purification pr%sc%%s%gq%aﬁ”%&?‘é‘é“&f %%%?émt?gvcgﬁf%%a%ﬁéQﬁ?gég‘tglt)égn&?‘fiffé?ing to remove
viruses from tHe*rkrdtreaiiaot sigiopofioreaiorisivaodrptd fSopetaienshrefassly, prior to filtering
through agphaipraeticalgraseNdRIBEBILG,, 13G;, or IgG,, more preferably, a heavy chain

constant region comprising an amino acid sequence selected from the group consisting of

SEQ IDNOs: 90, 91, 92, 93, and 94, and most preferably, a heavy chain constant region



remove viruses, a chromatography mainstream containing an antibody of the present invention is
diluted or concentrated to give total protein and/or total antibody concentration of about 1 g/L to about
3 g/L. EvenW{dRABHEREPAbDIyY, the nanofilter is a DV20 nandfilter (e.g., Pall BoroRdeps st Hills, NY).
Substantially pure 10 immunoglobulins of at least about 90%, about 92%, about 94% or about 96%
homogeneity are preferred, and about 98 to about 99% or more homogeneity most preferred, for
pharmaceutical uses. Once purified, partially or to homogeneity as desired, the sterile antibodies may
then be used therapeutically, as directed herein. Inyiew of the aforementioned discussion, the present
invention is further directed 15 to an antibody obtainable by a process comprising the steps of
culturing a hostesitisicfingmibotadtskmitec iof ar0dmmalian, plafiiabictesialiahsgenic animal, or
ransgenic plagt callwbigdA® REGRARIRIERSE .Y A BUKBHSIRRIAR ludyRHgNFomPriSing nucleic

acid molecules encoding antibodies of the invention so that the nucleic acid is expressed and,

optionally, recdVEMAHATELIABOIRFTFRGH HERTEP ke DosURts & PRERHIRT TeRsidrli deetbst cell
comprises a vebtar samprisinges fucleit atiddabtactieericbding adightiecbaby pelypeptide having the
amino acid sequenge as | ID.-NOs: 16. or 17, More greferably. the host cell
comprises(g a vegg)g:&ggﬁn%ﬁ};%%&a}%ﬁﬁé%%é%?rggﬂg%ﬁaeq%{%%ﬁ%%ﬁ ?}I)O&E%B I @IE%Q %&O{l}r% 3. Even more
preferably, theP¥ansformed host cell is a Chinese hamster ovary, NSO myeloma, COS, or 25SP2/0
cell.  The presentAnventioayistiitherdiected wasmethodof pratusing gantikaguef the invention
comprising thea%%B%c?Ii.ts%anéﬁ%@s'@Hoawﬁ‘?r%‘ﬁ?'ﬂﬁ‘%gb”%dba“f oLimited (9.8 mammalian, plant,
bacterial, transgenic a_nlm%, or transgenic plant cell with a po1 nuc]Ie.ot?ag%rpa_ vector %ompnsmg a
nucleic acid m&REARSEiedentts ahsBATBARYESR 30 tHe Mvehhsr sshriatmerapiideiaxigds expressed
and recovering.thigoaniibedyiianastioRash selhquitnwe mediunRisterablypihahasiirll is transformed

with a vector comprisin g%% ic-acid molecyle encoding a light chain polypeptide having the amino
-27- acid sequ%%%‘%llgg%%wo %?goeg Ié’[hggts&lfﬂ1 E?L%},Ipfgfg%? 11%'1 g?eag?lel ear% Iﬁﬁlﬁgﬁggt cell has
been transfornibeiith ¥ QdEtOFEohprising Benserthy asihmuisetifls havgolhmmeiSE@ID NO: 12 or 13.
Even more prefefahby dhabosticsiidsia Ginase hamster ovary, NSO myeloma, COS, or SP2/0 cell.
5The term "isolated %ohénygl oti %1 as usgd herein,shalllmmea a polynucle tide.of enomic, cDNA, or

. .. n-antibo QO ¢ HIVEN 101% CO L b% a Vé C pot %p{h o 1&\«'}11% .
synthetic origin or some combination theéreot, which By virtue of its or?Eﬂ € Isolated polynucleotide
(1) is not Hssoeatetkeiitkealicorsapitivn o SERoIPARIconde ihghiviktinibelivstatéohpoimicieotide is

found in naturen{@) isdinkadeiR Cap SlyRGie oHdertoNiich ihisdaol bakad il patiae na¥ikgadoes not occur

in nature as part of 10a larger sequence., M. "isolated protein” referred to herein means that
amino acig sequence as shown m SE 8 6m7ma eng ¢ Ltya o‘? leot
a subject protein (1)718 Hee of at 1east come other proteinewity which Rwodid oAty be found, (2) is

essentially fregaapoereeiprotelRNtO A theishisbasoprbecriige, vinetheastneaggeeiusnq8dds expressed

by a cell from ardifferentepesies: (4)nhasbesnsarsyatadyiomatdeastabaid rRidiepsrcent of
polynuclegtides, lipids, ca]rbohydrgﬁqgrl{éhﬂ materials with which it is associated in nature, (5) is not
associate (bysg%vélfécnatsgrl%%{ﬁglova ntintéraction) with portions of a protein with which the "isolated
protein" is associated\inangitady of6hés vigerablywesouisitetia bserp vhdemp dymopridobaterg anteraction) with
a polypeptide withydaiahdtiseLassaciRedHn MBIV <0 (7) ARRSING! BOGHEINRMMR, SHch an isolated
20 protein can be enco

ed by genomic DN MRNA or other RNA, of synthetic origin, or any
combination tHETGTSIGFIREIRy i IRt o e S ERCA AR R TGRS or
polypeptides ofrwihescabrvausinamtsitbran ar S FQUAINGitS mathatwodidhyremilhatieeodid interfere with
its use (therapgidicnHagRRRIICLPLER YIAGHE 4regeRItRIALAIIEPMRAY IBRAR salatedAntibody is one
that has been identified agd Sef% r_aé)?d and/or recoyered from a component of its natural environment.

Contaminant cSHSOHeTE S it AP SMVirbh BT Mt A AL GleRieeifts & Awith diagnostic
or therapeutic usdsderithe@rtiboghstand mayhQdlodehzymes, hormones, and other proteinaceous or

non- proteinaceous sgliieeinRFSiHEH, eMRRAinEeDis &R RNHBRAYWillsbenrfied, (1) to 30 greater

than 95% by weight of antibody as determined by the Lowry method, and most preferably more than
99% by weighf (278 4Ry IRE L ARACACID ORISR S8 B AR E Ot Retdridishi Seiternal amino
acid sequéncepbiypmedf lmepimingowmci@8squence as shown in SEQ ID NO: 17. A heavy chain

polypeptide having an amino acid sequence as shown in SEQ ID NO: 9 may be encoded

by a polynucleotide sequence of SEQ ID NO: 5. A light chain polypeptide having an



sequenator, or (3) to homogeneity by SDS-PAGE under reducing or nonreducing conditions using
Coomassie blue or, preferably, silver stain. Isolated antibody includes the antibody in situ within
recombinan®éey &g at least one component of the antibody's natural AEATGIMSBMIENOt be
present. 5As used herein, "substantially pure” or "substantially purified" means a compound or species
that is the predominant species present (i.e., on a molar basis it is more abundant than any other
individual species in the composition). In certain embodiments, a substantially purified composition is a
composition wherein the species comprises at Ieag%:}bout 50 percent (on a molar basis) of all
macromolecular species present. In certain 10embodiments, a substantially pure composition will
comprise morexiian @bt Boke, 88 570:20H6 19510 W098meaf all enaciamelapspesiesfdesent in the
composition. In cer a}ge%lqép%d& ent uéQ&%Q?H&%%i% @g@ﬁg Lg?e%ential homogeneity (contaminant
species cannot%e etectedc In the composition by conventional detection methods) wherein the
composition consiststexEEpHiANAST weivrfrshiatberivsebiiainsaitasary sTHepte Sefsiimvention further
provides an isolated. palymudentitleibat BncodesEieraNine pgid:sagsesigtsatacted from the group

consisting of SEQ ID 124,125, 12 7.128.148, 150, and 151.  In another embodiment,
tho prosort B b R BE el b B e Ot

encodes the afithiratiaRidquiisbe lskfedtadlidh thed 20gratspeoikidin g S SHDIM NOs: 124, 125,
126, 127, 128, 148, 150, and 151. The phrase "human engineered antibodies" as used herein
refers to an antibody wherein at least one portionﬂgb?giwuman origin. Furthermore, as used herein, the
phrase "human engineered antibodies" refer to the Specific antibodies disclosed herein as well as
additional antibd®es #rarhdidsimiay funclibnal pfopdrtié€actdfding té%he|in¥entiorkSs ?Sthe
antibodies dis¢losed!&t&in Gt have frapféfbik B ion<HREL arefsubstdftially MitmdP®t fully human
surrounding CDRs’that @re défived fritm g tén-hufian| antibody.18ubstatitially AFuman3¥rameworks are
those that haveratzkeast’80% sequenee identityito & knowsshumaer gernmiline fraiework sequence.
Preferably, the SaRstangially hisman iRameEWErks Nave at least Aokt B5%, abogt I(% sabout 95%, or
about 99% sequgyice 3¢ ileHEiiy to-gRnowumagy gertniipe-frappevworksequeceMgstpreferably,
human engineered-antibodies-of-the-presentinvention contain-minimal-seqdence-derived'from a
non-human antibody. -29- For example, the human engineered antibody can comprise portions
derived friin an antibWRBE AN UPGI LR SPE HiSH L PERH OBRTGAEIERRRE D from an antibody
of human origisyjoirsoh tagethernetg!, tbhémically, byiao fiverticfiahtech iiques! (g cdybibetic) or
prepared as a GoRHAHEUS RANRSRIR YRR R GG SIHNERTINGIRCAIGNES. SRS Hsgdiperein, the
term "framework" when used in reference to an antibody variable region is entered to nmiean all amino
acid residues GEifE HEEDREL Y hin the variable region of an antibody. As used herein, the term
"framework region" i etprcad ity mgan:esdeh demalnudichediamhewopkthat imseparatad by the CDRs.
The frameworleaiaps it Hedigbh.chn A e.Amla o seRgralsd ycachab el it ghain variable

region CDRs. 10Preferably, the light chain variable region and/or heavy chain variable region
comprises a frith&RBIISP FERESSERBERIIN of Berpsriilarersendnciedyie eseivaiy 2 or 3 subregions,
such as FR2 afbdckin3). dvtbrekprefetakpyeaideagitbiRli(dydhRE ZedsRbBun R Alastfully human or at least
FRH1 PRAZ EREFOLGR e ko -hvenmais aeiaaRialisast fREL k2, FRLS, of
FRL4 is a germline sequence (e.d., human germiine) or 15 comprises human consensus sequences
for the particulBRF¥a HEMSTRRIFOHAT BV %t and/or at least FRH1, FRH2, FRH3, or FRH4 is a

germline s@ﬁmence (edgmxhwﬂﬁﬂfgmﬁn%g)@r@armapiﬁgama&@@nﬁﬁﬁs@@@equlegﬁes for the
particular framgugrk, Jn QifsIRdemRediueAls AR IROAL AL e BIGREN IvRRNRN comprises
human germllne [0] t_C ain rramework sequences an uman germ Inpe eavy C a|r¥framework
sequences 20{8eEningnthehegiocidosr0REnaY. KAsTe Ererarepicd prirdieEifIRmE fight chain
frameworks areselecigsbinan daegraup caosistingaf DAL AdnAl8, :AdRifAA0e A27, A30, Li, LI 1, L12,
L2, L5, L6, L8,.012 2 08, Evyen maqre preferabl eh n germline light chain framework
is 02 or 018. M%&%reé??a%&?%%aﬁ%/r%rﬁ ag rnfine ﬁ%%f} c%?r%%a??n%&voaﬁgl{% {gg}.tlg_\n dltrlonally, preferred
human géfmlinfEave Simrer i eread swb e deleldiberfroshal eyl S iebrdisanaasa/H2-5,
VH2-26, VH2- ¢Qur¥dskar #Qe Mt R, MithLddderMir 3rdt0ot¥1B- b Br& Gy bpdrdidy VikldBh, VH1-18, VH1-
69, VH3-7, VH3-11, YH3-15 VH3-21, VH3-23, }1/|—.|3-39 VH3-48, VHA-39, YHA-59, VHS-Si, VH3-73,

oneé natively, the he ain and the light chHain may bé expresséd .

Ore pre?gya% , the human germ ine ea\R/ chain framework is

VH1-58, VHI-3, Snd VHIZ Even m
VH1-69 or VHIrEgpsndatlyrénarbilprenerruipatas 30 Gaiehiliss Heavyrablsitifkafiawork $styrH1-69
Human engineered antibodies in addition to those disclosed herein that selectively bind human
hepcidin-25 with the functional properties according to the invention can be



-30- generated using several different approaches. The specific antibodies disclosed herein can be
used as a template or parent antibody to make additional antibodies.. In one approach the parent
antibody CDWR3 268/¢82d into a human framework that has a high sequdrc®igaensigsadsh the parent
antibody framework. The sequence identity of the new 5framework will generally be at least 80%, at
least 85%, or at least 90% with the corresponding framework in the parent antibody. This grafting may
result in a reduction in binding affinity compared to the parent antibody. If this is the case, the
framework can be back-mutated to the parent fram BJNOI’k at certain positions based on specific criteria
published by Queen et al. The identification of residues to consider for back-mutation 10may be
carried out as foleespdarig fie mmelﬁﬁiciﬁallaaaqﬁésmegfml&qvgmgmiewyorm@fﬁamework amino
acid of the hunp1 g{gnnllan ehq%gag%e t qgé%xb?ég%é’%e% acceptor f rﬁmework) is replaced by a
framework amino Aci from a framewor thep arent anti c?yt onor framework) (a) the amino
acid in the human frahdéitierr!bs th%f%ﬁ@?jf@%eém%rk%ﬁ%a%@ﬂ%ﬂﬁ fieireTidm®dorks at that

position, whergasiihecarrspendingaming et indhe garechnmneglabuiials tyeical for human

T eorks 2 kRO g n IS RO, N6, A 0. AR PTISEIRLe Adlagent 10 one o
the CDRs; or 5ide chain atom of a framework amino acid 19 within a f%%angstroms

(center-to- cenﬂé?ntéﬁeaﬁwat&h’@ﬂhe@ﬂ)ﬁfﬁﬁ%%%Wmodweélﬁﬂ%ﬁgmﬁaﬁmhﬁm%ﬂ%gIobuI|n model
[Queen, et al-,ﬁ@@aéﬂﬁtbeﬁﬁ@&aﬁ@e MSABG 8B 9904 pepn\&éhﬁa sashRLthe ﬁg’ﬂiﬂlo acids in the

human framework. ftlrl; Cclﬁ rame ork and a corres ﬁg amllno agjd in th l?nor framework
n%r% era e FECOT nantt'ﬂl] OleS re GCI‘B nio e medityn m w B
is unusual ge for AUMaMN’ framework position, SUCH an‘aning ad may be replaced by an

amino acid typibahﬂé?%ﬂﬁfﬁﬁ%&hﬁ%ﬁﬁ@%‘&hlﬂh&h%ﬁﬁ’@ﬁlw g ba@@m@éﬁmmﬁeﬁa enables one to

25recoverghe activitysafi{bripara ok ﬁz@éﬂh@m@m%ﬂﬂ@wﬂm&@ twﬂmnwxg%aqi@et%taa@raﬂed CDRs
without changln‘%tl%e framgyvq and S such nt| |es for [R%\afflnlt that is.as good or
a

better than thegpareﬁtognltabafd lﬁ'tth er, acomlblnal no%gt%nﬂwese %Jf e&C(ﬁ)%gglble After
grafting, spec|ﬁ@mm@wmi$@gi®mmﬁmmmlﬂ@wmﬂn, asltlitibes WIBOMeakingaohanges in the

CDRs. This 9@&%@'&9&%@1&@9%5&%@@%@QYOWPm%@&rt(lﬂ@ﬂ)ﬁ AThRRARKRHR s@I murine
monoclonal an ibod simult ous izatio ég’ag h%gg%fﬁée eS|du s’ J Mol. Biol.,

204:151-162. “%i° egl ,&écuageg Pu ?élfﬁ é’rﬁ% G%‘%a o antibody
molecule Iér fra@mmm theiractfrbercivnicty e portiofels, detivigd. frovh oglgbn dkesdateibigés to another

antibody molegys, qg@m@gﬁ%@@&%%&%ﬂg@%@m sirusiealn fupeliqral characteristic of

the parent mol cuI r’é recelvmg molecule. For the specific 5 example of CDR grafting, the
parent molecu ARAH & YPEHed CDRs are derived is a donor molecule. The donor CDRs
confer binding afflnltyf\eﬁih?etpram musiatute bi6tY Riregieteivinee moletiibid e hikiddgdelightlerstood that

a donor moleciiefges.nal iave o Q@JM@@C@!Q{@@%&%@@@; iheirgesivies rolectie.of fragment

thereof. Instea: is suf gat the donor is a separate and distinct molecule. 10As used herein,
e torm 2Dt ca B TR ARG (o RS G SR ) FATUE A FAGFEET, (IS SOTATREL O to rocamve
the donated pdntiomfrsnwehespaiermandehor, dgtibddyn moleeul egiofragrerart nerenfn Ar acceptor
antibody m0|e%H'&ﬁﬁH%%@?ﬁéM@ﬁé@ﬁfﬂ%smgEﬁé@é@e@lﬁ@@ﬁ%\é’@&éﬂ%ﬁw‘éﬂﬁ%@ﬁéﬁ‘Ct'ona'

characteristic of the donated paortion_of the parent molecule. For the specific examPIe of CDR gratfting,

the receiving 15 RIBISENE fSP?A}FﬁEhCIWé*é‘t&ﬁ%ﬂér%gg%%ﬁaé’&%%{ﬁ%%mbﬁ?&%% RN cceptor
antibody molecule orliradiinenttistimpaitiedywithythadindigg dffinigeaf(the donmb@BRS or parent

molecules s Wi &, onQLPlatHlSmiLiEHNRIRNOR AL ARARSRRIORRIRCY B dassgphave o be

from a different S;Eeues as the donor, A "variable region" when used in reference to an antibody or a

heavy or light 25'BRANTRALYSBLSHERUEE fPFhedh H S s @IARaPSBRISH of Batthody which
confers antigerm binbidgpontotthe mikdectkeaah dibehicipissial thetconktanitsegion. The term

polyadenylation signals), as needed, that control the transcription or translation of the
antibody chain gene(s). The design of the expression vector, including the selection of
30 regulatory sequences may depend on such factors as the choice of the host cell to be
-transformed, the level of expression of protein desired. Preferred regulatory sequences

for mammalian host cell expression include viral elements that direct high levels of



is intended to include functional fragments thereof which maintain some of all of the binding function of
the whole variable region. Therefore, the term Theteromeric variable region binding fragments" is
intended toWite209U#I8%St one heavy chain variable region 25and at least AB Uittt ¥Rt Hariable
regions or functional fragments thereof assembled into a heteromeric complex. Heteromeric variable
region binding fragments include, for example, functional fragments such as Fab, F(ab)2, Fv, single
chain Fv (scFv) and the like. Such functional fragments are well known to those skilled in the art.
Accordingly, the use of these terms in describing fupctional fragments of a heteromeric variable region
30is intended to correspond to the definitions well known to those skilled in the art. Such terms are
described in, fproexamplesstariowand:liane;AntibbdigsvAdiabendtaryditancallcold Spring Harbor
Laboratory, N%g{ VAR NN S Bialaakeas Beleshnalion. B2 Aampiehersive Desk
Reference (Myers New York: VCH Publisher, Inc.); Huston et al., Cell Biophysics,
22:189-224 (1998Y; iﬁﬁum&mﬁ%ﬁél‘é&@ WO RIS 1 78:497-515 (1989) and in Day, E.D.,
Advanced Immunocl}emmwz@eﬁemdcﬁdmmIegpmﬁdmecwdew thoikydNo(ad0dabPreferably, a
human engine bod has C aLo rivied f t antibody, i.e., a
non- huma% antd;()? d n,apre erably Sé{]moﬁggglaantlé%@g?elfr}%mﬁéﬁ%%ﬁégﬁga({:}%Eg%?%ﬁg{ﬁ%use Fab JXB7,
while framewoW%ﬁ@%dﬁ&é?ﬁtoyé@PBPP‘Wfﬁé‘b%éﬁf ﬁ“igep%‘é‘%@ﬁtfie(&aﬁ‘%réﬁ?ﬁ&a%%r substantial portion
thereof, i.e., atéeauabouiiQDYendRY%iERY6-Rb00n 96%0s X4k, i88%10£10D80)care Bdagded by nucleic
acid sequence 0 information that occurs.in.the e nJs ion (see, e.g., the
JMO& g()]i_%acs%)g‘ef*a%glca the SQQ&%%IHGQ( r%nngn cr&Hn IQQL?B%&' ?cg

International I uno or in recom utated forms thereof whether or not
said antibodied4ge. p\*é’éiﬂr‘c@&}lﬁ BYBUHRAA b SN MBSy, ¢t idwst erlbintRrskickilie ¥¢&br six CDRs of a
human emglne@,f@@leanm@ﬂyoa&e B&ﬁﬂ}m}&%ﬂimﬁa@a&s&fs amelQacunaay pareateantibody from which

the human eng e%r Q}EQJ c<')alrsul5de glg I%I(l)sgxener tﬁes'H?%Q operty, e.g., improved
specificity, afflnl y or i on Whic entified b a screening assay, e.g., an ELISA

assay. Preferaﬂ@iycfe@mﬁmfiév@f&ﬁéqﬁ%aﬁeﬂ{@éﬁﬂ%&eﬁﬂ@mﬁwgww KEHMCDR3 of the

parent mOUSG(E@?d%ﬁ?s(h@gatﬁzﬁ@lhmﬂﬂ@uélﬁis@ﬂsbﬁﬁﬂabdi&ﬁﬁiﬁhfh&%1 LCDR2, and LCDR3

comprise at least ongoarlrgjlinpesastgld %L{ lf]ttldn d en comgare%é% x2OretsrslIa{t)tm|cgv_re% t‘);n th arent mouse
Fab JX137. Certain aming aci itutions it %S‘s ornuma eng meere %s of the

inventionlas c@rﬁb&%ﬂ%@ﬂfﬁd@%ﬁhﬁ@sm&mﬁdﬁ?@é%%@%ﬁ%%@@é ﬁ?éqiﬁé%@gd of instability of
the antibody (%etr@m@m{ Q&Qn@n%mgﬁ@zé;ﬁé&ﬁmdsﬁmmgmqmm likelihood of

immunogen|C| of the. ant;n &A“ﬂadm'”'it {{?fd Egﬂalsh“g% 1c:h'f§J$_%s B19;, 28 g‘?ﬁ ﬁ:ted by 25

IMMUNOFILT rHcﬁl%c’hno encor an énginesred antibodies
may be subjectedbtdiss vftrbenmuﬁagemswh%m@lfﬂém@dﬁ orattichosecisalayaneicaius, the
framework rega%@émﬁ@dam ﬁ%@lﬁ@&e&@f&ﬁah&vﬁ%m@lLsGo\éEiﬁs@fqﬂa@ hunap gpgineered

recombin odles aregf ag}gencets tahagO Whl| rve fronrlrllitogsl%ar Iag{g%to c:f) man germline
HCVR a LC ﬂséﬁ% S 4y nofh gteur‘é y eX|s S WItRTHSE A ant %rmllne repertoire

in vivo. Itis coﬁteﬂmﬁéwmb@mbbﬁmnhhMG@@Q%H@S@WQW@W@WE@WR frameworks of the
human engineﬁﬁ%@lﬁ&?%t}iﬁ&fﬁ@&@tm@li%rétﬁea%t t@@ﬁ@ ahayt8sMaiabayt 80%. ahot92%, -33- about

94%, about 95%, abqut 96%, a out 9 % or, o or, most preferably,
100% identicaftdERLRHA 8@‘?}’1 3RS Eﬁﬁ]é]hgp rdée fit gﬂ%@fﬁ% e %(f %nﬁ'ﬁodles may
comprise residuigls aNphitiRasedefeabhoiomakitee. in melcrsmp@énn Eaibodyand Sinithe GOR BHrframework
sequences Impesteeh fFam; 1ag1PRENEARIRE EXS FORY ScAtCMIND!S mhm@y@mﬁa&the art to

generate human engineered antibodies %ec e. ((?;n PCT. Interngélonal Patent, Ag |cat& n Publication

N0.W02006/088RE53% ¥5Gisesp4ne B ROy AlE gy ATERERB PETY! S8Res et al., Nature,
321:522 (1986}cRivithdiarmrapratiyddaiyreyi3eREne mvo(ema“&)aandovemmmxﬁfmw 1Science,
239:1534 (1988)) o 470815 Mﬁeaﬂtﬁl}gyﬂﬁ%s@l(@m@@@ﬁ%@ RaiBe Predueed Myrbtaining

nucleic acid sequences encoding the HCVR and L%\?/R of a arent antibody (e.g., a murine antibody or

antibody madé“?:fi}’adﬁ%’i‘?&aﬁféﬂ%ﬁ%ﬁ%’e‘&\‘f@?’ﬁ d¥ ﬁ(—?ﬁ 1di-25 G &R ﬁ?glﬂ?é%‘bRs in said
HCVR arid LCyRd{romhiman jp ainchgr aftmnycsissc @D Rreneodih§am dle losicid isegienioes onto selected
human framewQrk:eNeofing RNE!ICic %S REAERGE SREoNally, a CDR region may be 15optimized by
mutagenizing randomly or at particular locations in order to substitute one or more amino acids in the
CDR with a different amino acid prior to grafting the CDR region into the framework. Alternatively, a
CDR region may be optimized subsequent to insertion into the human framework using methods
available to one of skill in the art. After the CDR-encoding sequences are grafted onto the selected
human 20 framework encoding sequences, the resultant DNA sequences encoding the human
engineered variable heavy and variable light sequences are then expressed to produce a human
engineered antibody that selectively binds hepcidin-25. The human engineered HCVR and LCVR may
be expressed as part of a whole anti-hepcidin-25 antibody molecule, i.e., as a fusion protein with
human constant domain sequences. However, the 25 HCVR and LCVR sequences can also be

expressed in the absence of constant sequences to produce a human engineered anti-hepcidin-25
calactinie Evr nr Eabh for evambple (ceae e A WAatkine 1 eftal Anal Rincham 252-27_-AK (1007 anAd



It will be appreciated that applying the teaching of the present invention the 30 person skilled in the art
may use common techniques e.g. site directed mutagenesis, to substitute, add, or deleteamino acids
within the speeit@@BR¥Nd framework sequences herein disclosed and irrcw/dsingggenesate further
variable region amino acid sequences -34- derived from the sequences herein provided. Up to all 21
alternative naturally occurring amino acids may be introduced at a specific substitution site. Finally, in
vitro or in vivo screening technologies such as those described in Example 2 herein are available to
the artisan for the selection of variable region amir_l_zg?cid sequences for Fab fragments having 5the
desired binding affinity to hepcidin polypeptides. In‘this way further Fab fragments may be identified

that are suitable for prepasingan AatbbepgidinantibogyinacesrancewithihaPiessntinvention.
Preferably, amino ?céd substi;ution addiiiion and deklletion \Q/ithin the framewPrlﬁs is resiiricted to one,

two, three, or fogr p%sﬁﬁaé%‘l%e\l}vlstﬁfns%kﬁémé)reé:g%ﬁ Ot B R W SRS R L8 e SR FRE I, FRL2,
FRL3, FRL4, FRPRY, 'ERe 2200 MR8 RRHY S tisBlvsddhereircotinf erbbiyhahdneketidos thestitution,
addition, and delatiamwithintheGRRsIsRsHeied L0 RRe e e oRAsitians within.earAseach CDR,

more preferably substitution, addition, and deletion at ape or twg amino.acid pasitions within one or
each CDR%is p‘zﬁ%@%’c}?"n‘f&? Ter Oﬁrgﬁeﬂrlree N AT S 1§§6§ﬁbﬂ?%ﬁ?gﬁd}§%ﬁﬁn§ﬂ]&aﬁ§l‘équ‘ is performed
at one or two dhatripratibgositions hntieeCDRsof tkpciishaay | ishaicvaldablerregibfroMost preferably

amino acid substiiutier.Rdditienmand.daletianischerfarmaed 8 R ALMR AN ;acidRgsitions within
CDRH2. The resllltant DNA se%(uf-}nceg encoding the human engineered variable heavy and -

1C INVEN 1 %S 4
S

variable light sequencas BT P B S E A0F 1630 St B it MSIT & A Bl &Sy that selectively
binds human Hepidimeseith PigfralfiinithosT helmithamenyine ecegiHGVR: 20anne:lvEtRsmay be
expresseghas paebafRMhQieanhReRaidin: 2o ARtReMX MAIRGHE.iEmaRBfURIRRRIRLRIN,With human

constant domz:kin se%ue .Another aspect '%the invention provides methods of using the
t

es. .
antibodies of tA&h5% r?lﬁ(})ﬁ? ITRILER AN STHHBTE VTN GrivFes ntithsd xR SR RASRE I mmunoassays for the
detection and mieedrdmendt et wratomedrepidinlymurirmats tissutisganidBidloficad fiibielty faff 25diagnostic

and prognostiGRUIRERES: and/dkHANHRIIES LG RIGSEELR e RCHRIRYIde IS GRS to accurately

detect or deterrgine the am(%mts of mature hepcidin In g tissue or biglogical fluid from a human for

assessment of BraUEPERsif IS &5 THARIPESE SR RIS bR ERSTHRS Ao SrRF 4B B8N and diagnosis
of such disorders immatients: soffercgditerefrodndol. EX&nople; déb @9 aitibadiesiof thé invention can

be incorporateghintorsansitivenaRduaiakle #mggogm Sy A5 ElhmtndYoy gipmunodiffusion

assays, or immuno-detection assays, such as SPR assays. Similarly, the artibodies of the present

invention are AINGTEBRY S TR RS A EHERT A B es RerIRUFENEY 8 &ence (IF) assays of
tissue or biologicalfifidmsavipleSMBichanalysesdcar beuset 4o dEtdttabarcant Bvels of hepcidin-25

and hence (o dRamsehsprERRIATad dsaifees. MR snesilivall. e Beseptigrention

provides methods of djagnosing a human mature hepcidin-promoted disorder in"5a patient by

determinitty th FE0& e ifrRh SRR SRS #8i%ample of tissue or a biological fluid from the
patient and comparir@ntheslpausiaf therigartmatbedite paididial thehsamh péevwridhathe tevalef human

mature hepcichh RGP ANNNG: SDRIGIAM.ARE. A MY B.AMQLIBINIGNARI I a reference

standard thereby detecting a disorder associated with elevated levels o an mature hepcidin. The

disease state R2FAEED PR RE oS IBH PSSR IANGLTILEE HF S8R Re e arshanss #88BiEated with

decreased serigrp. ifonttavals reetisolgeytelsdisphoeid bleadicealchiii chemagiehiny and/or hematocrit.

Preferably:thedi {ate.Mav&o, kise Ng.Qkmere o disorder ociated with anemia. A

method of mon%ori?ié%%umcan m&éuj%% hg’pgcgl)ld?ne-prglng'not((:-:tdg ’ié‘ézgs"e% i'sgﬁ egra{)érpf%%%%a%ion in a patient
i

is also providd@" FHEREMRS herrutdcauidiedin i dreqebed. der example, by Feng Li, Joe X,

Zhou, Xiaoming Yang, Tim Tressel, and Brian Lee in an article entitled “Current
Therapeutic Antibody Production and Process Optimization™ (BioProcessing Journal,
Sept./Oct. 2005), for example. Additionally, standard techniques for removing viruses
30 from recombinantly expressed antibody preparations are also known in the art (see, for
example, Gerd Kern and Mani Krishnan, “Viral Removal by Filtration: Points to

Consider” (Biopharm International, Oct. 2006)). The effectiveness of filtration to remove



human mature hepcidin in a sample of a tissue or biological fluid from a patient suffering from, or at
risk of, a human mature hepcidin-promoted disease, disorder or condition at a first time point;
determiningiRee¥@i&Phuman mature hepcidin in one or more samples dfiBsiseoos/soiegical fluid
from the patient at one or more different time points; 20 comparing the levels of human mature
hepcidin determined at different time points and thereby monitoring the human mature
hepcidin-promoted disease or condition. The human mature hepcidin selective antibodies of the
present invention are particularly useful when appligd to high-throughput methods. Such methods
include micro-chip and micro-array methods, such that many samples can be tested on a 25microplate
or slide, or otheihassayahsiiaitokn oMadRiRRi@ihtibodikhe I8 ACB:Ql Rushaparature hepcidin or
levels thercof {n,5.piglegical.sample, ey s exiaRlisDed R.combining g Niglogig! sample with, e.g.,
an antibody of ifle Invention under conaitions surtable tol}orm an gntlgen-anﬁ%o y complex. The
antibody is diré&igieer Thope pletérabrycrtifsctijiadeled hithreseetsreabin maidaghuisacilitate 30
detection of thadpaummkaimgnbaunsantibad o e sasiednobroatheds.sf deteciionphimmunocomplex
formation are well known,in the art, for example, ELIS IA, immunqblot (e.q., dot blot, slot blot,
westorn blot. SRR b oL ahte sl MmO A o180 B S cetecion of
changes in phy&iearpAitaetaiy OBHITES o FittATa copPRnaRaatRatiedy SUBR ppidations include
methods tgat uﬂ&%ﬁi&h@@m&%&n’-l&ﬁ@éﬁlﬁgm @Eib@%%%%iﬁiifﬁ(ﬁ%é&ﬁt&%kﬁm o ted with a dTItectable
moiety to detect hepcidin in.a, bi ical sam .0,.In a human. biological fluid or in a cell or tissue
Sextract. Antibot |§§t63f%?{}e%%§\})é)r§ig%%g)y %L%ngg‘ inEs‘"Sé‘r’?‘é’é%‘é‘?se\ﬁvﬁ%g‘l}‘%v‘? LUt hodification with a
detectable molRKZ0henotifie dewith ol erperaiine; aidijllaAlibb diebsointidiinrention may be modified by

covalent g nopneavRigshatiacimentoiihe seleeiRhleomishfmusadhrigithe term "detectable”

describes a fe%ture of a substar}ce acn%n%ﬁigli%)com&%?yté or moui]t [i that allows identifying or

tracing the 10515)815(1%eﬁlgletyb%}'eap detector Ui Wﬁba ar8¢ehn 18§fi"?§}%F’%%Sé‘ntative examples of

detectable mostigtrédciotiehanirsutidrhitestio neh ramidph orcis Huor ssoam gesictiesdgpiredphorescent
moki]eties, “émLm%ﬁ%m%iﬁ& ﬁ@gimtb@usemﬂ%eg@my?a@la@ém%ﬁﬁ&ﬁh as alkzlifne phosphatase,
or horseradish peroxjdase), netic moijeties (e.g.,.diamagnetic, paramagnetic and ferromagnetic
materials), and heavyl M& a?g]fﬁgfge%’?15%“&%“\%‘2#5355599’éﬁﬁ F RO Vﬁ"éi@b%ﬁﬂ% S18EEd The amount
of an antibodytamtigebstarndéaidbdnbple priiexmiedmpayiixetipisapitatec byivarddos methods known in the

art, such as, e;genpitamaisicicaley imelimameansatireferably vt Rpiibadias of the invention are
used without modification, i.e...i gﬁ}?‘{f labeled, Fa{;)ccordin%h%) methods well known in the art. 20The
ti

ndi
invention embSAEERGRIAGE fov RECRGATSHTRSELRS HRYIHH SR & Blological sample,
comprising inctdsatingrammitibady ubibeinaatidngarbitadislofibalsamiplesundetheonditions and for a
time sufficient fQ permifsRidaRRAAY JoBINAIRHRAB MRS REREINIRArRies: @Rd detecting said

binding. The present invention also, proyides compositions, methods and. kits for screening 25 samples
suspecteof CONHEMBRTHTmAIT ﬁ?ﬁf’e%‘?e}ﬁéfcﬁﬂlﬁfW%ﬁﬁ&e"?"?hﬁ%@@%ﬁfﬁ@%@‘ﬁ@ performed on
patient samplespleciEbmcatbng sdiglpldssuspgapdiohoongairiagiop protheqingsushipelypeptide. A kit
can contain a Repcigings pelestive aniacyeLibR RIS HVENIONTRSK can.contain a suitable

buffer and reagents, for detecting an interaction between a sample and a hepcidin-25 selective
antibody of th& PrEESRE 3B RIENAGH W@CB%@?&B%H%@&Q& ﬁcﬁ’bléb@f@’d{ ftSrescently-labeled
or enzymaticaltyefahblediagent tapableoicbindiniondst dractiorgpwity, NSGamntibiody,af@Sepresent
inventionsuchg@s gRgnti-mouse 1gG antibody. -37- The reagent of the kit can be provided as a
liquid solution, attached to a solid support or as a dried powder. When the reagent is provided in a
liquid solution, preferdIY SR GUT LR GBS ameahat o PEYBRESBR 2 WRedY Rk reagent
provided is attéeHed:toien solighstippdre, sthe sdhdrstppirt ednd ecthreditagtaphic ingdiaica 5 test plate
having a pluraljty, of wells, Bl Micieseons.sids. When he-iaaasnt Aipvided is,g dry powder, the

powder can be reconstituted by the addition of a suitable solvent, which may be provided in the kit as
well. The kit oPHEHARIIS 1S P m IS ohiamEF fisit gekeraisrrrdinaas apiherdy of

30 the invention so that the nucleic acid is expressed and recovering the antibody from the
host cell culture medium. Preferably, the host cell is transformed with a vector

comprising a nucleic acid molecule encoding a light chain polypeptide having the amino



into which the antibody, antigen or detection reagent may be placed, and preferably 10suitably
aliquotted. The kits of the present invention will also typically include a means for containing the
antibody, ai@en)%id’pdagent containers for commercial sale. Such cont&FiBES e OR1dhide plastic
containers into which the desired vials are retained and one or more necessary chemicals, such as
chromatography material, solvents and eluents, test tubes, detergents, antibodies and chemicals for
the detection reaction. 15An antibody of the invention may be used to diagnose a disorder or disease
associated with the activity of mature hepcidin. In &3l imilar manner, the antibody of the invention can
be used in an assay to monitor levels of mature hepcidin in a subject being treated for a condition,
disease, or drsamdeemm&%mtursmmmos Suchsapgligationd irchielermathaeadhatutilize an
antibody of the,inyenian, ey deleet matie Anapaidinin ARlelogical samaleoe.o- in &

human body fluid orin a ce rtrssue extract A les of the invention may be used with or without
modification, abtiNfRaye igbdisenpyospeasmbor ﬁ&h%ﬁ&lbﬁt%&?ﬁ%bﬁt‘%?@%ﬁeﬁﬁ%le moiety. A
variety of convgiptiona) @agmimmeasurlng protein levels in a biological sample, including e.g.,

ELISAs, RlAs, and FﬁC§ are k the art. dsDrO\éI(ﬂe az2 b sis for d| noemg; altered or
G’l‘lﬁl 1803 Aucleotl as us CIei S 18, can a. gln (T
abnormal levels of ma ure hepcidi pression. Normal or stan epcidin’levels present ina

sample are es%ﬁﬁ%@%ﬁﬂg}éﬁ?ﬁﬁ%ﬁf‘@@ﬁﬁWQ@,@@?}W%%%’W&Q’H@HWM@M%&ng a mature
hepcidin po|yp&ﬁ%id@1Wﬂbiaﬁa@poﬂifh@d"léi&ﬁﬁ){'gflih@tiQf\é@ﬁ’&ﬂ%ﬁ vndencorgisions scitable to form an

antigen:antibody, co The, antiho rectl irec beled wit d ctable substance to
facilitate 30 dgéc |(r)?19% %ile"lg k‘)ngldtr’rtild or'un our}t)aq i %e % gu}l@{lﬁ mdreatec?a e sﬁ%%%nces include

various enzymiaypidetketitogrbighst rﬁw@ré@éerirtrrﬁateﬁa% (odiprerdasewn deaairs anpkrbefioactive
materialsyJ he ameunt@facstandard complex formed is quantitated by -38- various methods, such as,

e.g., photometric means, Arn unts (g)f matuye eelpcar ql(p %/% é?lt'd res nt |{}%§(%nu éﬁs are then

solated proteig’ re 1
compared with the stan(far%l values: A pre efred é or use |n §t|c and/or

monitoring asﬁ@ﬂ@téeaéh@mmﬁfﬁmnvaﬂh‘éhw éh’éﬂniéewp@ﬂmde f%mﬂa@zéﬁ amino acid
sequence as sét%ﬂatw%ﬁ&t@t@%t&t@ ﬁ%enﬁeaamm,%mlmmt@emvtﬁaep @mino acid

sequence as show a heav in oul trde vin no cid sequence
as shown in SE@rfﬁﬁg 5&% 8‘1’ng%’ étg %)Sfyﬁ) gﬁ?‘é" %"\9 hﬁ? %Séa as shown in
SEQ ID N©: 15@@@)@&1@@0}11@@&@@01@@@9@@%@m@sz,mr@mm@aweeqmlewwtas shown in SEQ ID

NO: 9 and a lighi.chaip inaprpiigahas e amingpeld SeaUSHeaRSAASRRMBHMSER ID NO: 17; or

(iv) a heavy chain. polypeptide hayin amino ac ence as shown in SE ID NO: 8 and a light
chain polypep#id&' ﬁ ?r?egmrfﬁfﬁc‘)” 48 %lggd (en& ﬁf(iﬂig ﬁlrnsé’ﬁgﬁciﬁeml ng@re, 0) Ky isolated

hepcidin-25 seleotibly assibotyd Ohtlhevilumionneaplbe udedcmtheraby pohafepadtyyviluman therapy.

15A pharmaCGHE%ﬁ'&@W%%UQHt@@[HBQ&JF&Q&"(‘??HQ&QQX &fcﬁ?‘?n'm{ﬁ%'%@ﬂ% heisgd to increase
serum wog levels retrcuE)Céte t, red bIo II c unt, E}é Io in and/of[ hematocrit in a human

when an &fecfiRHhTat %r‘?t’jnt‘é Rt e 8f e Ermore, an
antibody of the)trﬁmrﬂn@nymayibmtjeethtlf@ftﬁedf@dtmehe chtoetitions) disdasesailr disorders wherein
the presence of RepEidin ZroraksES,2BERRRT RWES Q RaRERIRIR. PathelpaicaleHagks or a decrease

of hepcidin-25 levels or hepcidin-25 bioactivijty has a therapeutic benefit in human subjects. Such
conditions, dis¥54EEBFY @8?&"&@%&1%@6 BUPdR S ?ﬁ‘i‘ﬁ?fb‘tt& LN ECHERRSHRE But not limited to,
anemia resultingdroinondgstieiseinflammation, chronic disease, and/or cancer. Subjects may be male

or female, 25The pre&ﬁ”&ﬁ%@@'&lﬂ:ﬂ%ﬁk&‘ﬂ%@tﬁ&?ﬁ%&i IRGIRASING FEMEPILIEYES, reticulocyte

count, red blood cell count, hemoglobin, and/or hematocrit that comprises admrnrsterln%to a human

subject in need ML oM BRERRYARhRS R OBE ANHBBUG T (HEBPRCEHPRIBRISH fidPselectively
binds human hepgeidie-abwitin salkeDnedabis vt 806 W Vi oeiesswill ditgmnally corlelternativaly, the present

invention inclugies:2 fethas! i ARerting & dirassosaarlan s slsprena.auman. subject, which

benefits from an increase in serum’iron levels, reticulocyte count, red blood cell count, hemoglobin,
and/or hemato®RES TSR Bt rt&tﬂtﬁf?ﬁéﬁlt‘ﬁ“‘é‘ﬁjé’ﬁﬁ%fgea@ angihadin i BR% R FFO Afection,

30 greater than 95% by weight of antibody as determined by the Lowry method, and most
preferably more than 99% by weight, (2) to a degree sufficient to obtain at least 13

residues of N-terminal or internal amino acid sequence by use of a spinning cup



-39- inflammation, chronic disease, and/or cancer. Preferably, the subject has or is at risk of having
undesirably low serum iron level, low reticulocyte count, red blood cell count, hemoglobin, and/or
hematocrit. Morzprefergibly, the subject is at risk for, or suffering from, anemarinehsdingebut not
limited to, anemia resulting from infection, inflammation, 5 chronic disease, and/or cancer. Even more
preferably, the antibody comprises a LCVR comprising; i) a LCDR1 having an amino acid
sequence selected from the group consisting of SEQ ID NOs: 41 and 43; i) a LCDR2
having an amino acid sequence selected from the group 10consisting of SEQ ID NOs: 30, 53, 56, 57,
58, and 76; and Hi) a LCDR3 having an amifio acid sequence selected from the group

consisting of SEQURMOS: BlicbnRie: AR PSHAGR ggaep{eam or nonrdd@HEDR1 having an
amino acid sequence s selected from thglgroupc ns tln of SEQ ﬁlOs 32,63, 78, and 79; 15H) a

HCDR2 having an amino acid sequence sé’l’egfgcﬁa% E""@Fﬁ‘ﬂb é%ﬂ%tﬁﬂ %‘B‘?‘@E‘@ Y*NOs: 44, 80,
81, 82, 83, 84,B5agdodnd 87, afrlfdilﬂ recombijiijg ¢4 BBRS kg @r amipmagiof seguence as shown in

SEQ ID NO: 4@11@()@9mmap@fg{mnmﬁmmt%&gmprises a heavy chain and a light chain

polypeptldg having (|Athe ? INo agi uéegvces as shown in SEQ ID_NOs: 6 and 14, 20 respectlvely,
(ii) the amino acid sequences a8 sho ﬁa E&D Rfo@‘@%ﬁﬁlﬁ}’s‘ﬁilégﬁ%c‘[‘?%‘ﬁ AERMPRSmino acid
sequences as $hoatciilSEQhDrNGsnBamdptdicrospentivelypor (hiarminie acidsequences as shown

in SEQ ID NOsp8nand thés EaRARHEI YS! dﬂé@é@@@l¥cgﬁ?p§§ﬁ&%d%9é%ﬂ%%ﬁﬁdﬂﬁ&w chain and a
light chain polyapsugtlde h vwgghgﬂﬁ]ammo acid sequences as shown in SEQ ID NOs: 8 and 16,

o5respectively® " KA WQSSbfogﬁSai’n?WlB?’fﬁ@’ﬁﬁ%ﬁ%???ﬁ%‘ﬁ?é‘ﬁ%ﬁé‘uon of a
medicament fdeatialrabifhprtof doremimlor besienst ddneaofdhelafdee speciio pededisbrdetsiis

contemplgded gaaGl, IRy GREWHRTRASTGMRGARRITI han abour sdl2dsFDOR1 having
an amino aad&gﬂ e selected from theg%roup 30 consstrd? of SEQ ID NOs: 41 1 &nd 43 H)
41

a LCDR2 havi thitlo’ a1 BHAH R LRI RRS R tHe EGBYEB%%&%WEQ ID NOs: 30, 53,
56, 57, 58, andB)dEmehts40¢ species ifieifCIDRSdaavihboar gmihy (acithseguieeeiselected from the
group ConS'St'@Q}%t‘%@@t@t&i%h@%@ﬁﬂ)OQﬂ%% c%ﬂgeﬁ‘tﬂﬁ}/&g&[&&)ﬂéﬁgg% “?3 freé%tﬁ?HCDRl having

an amino acid sequence selected from the rou consisting of SEQ TD 8, and 79; 5ii) a
HCDR2 having® %’ﬁﬁ IHLCARG S SEaHELY %é’t%f)leff%?ﬁr?ﬁ‘é’%%ﬁbsgﬁﬁg?stmg of SEQ ID NOs: 44, 80,
81, 82, 835 84, 85, 86hapct:@# mmehtion furtht) pdtOBRS kaviogpalyaring &cithseguenc@as shown in
SEQ ID NO: 4 ight.chain polypeptide
naving () he S e e P Ty et 2210 (1 e
amino acid se&]%’ér}@és 148 §Ig8v9ﬂqr]r§EQ ID NOs: 7 and 15, respectively; (iii) the amino acid
sequences as showrnRrSEEe) ¢RHNGs:H: andplaqerespeﬁtiuﬁbmordew AR Akl @@%ﬂﬁﬂﬁes as shown

in SEQ 1D NOs: & an#IRsprsie oSt Lelerably. g anibedy %[gcn&pﬁg 128y, chain and a

light chain polypeptide having the amino acid sequences as s own | and 16,
respectivaly. 1@%%“%%3&%3 [Br¥fP&atriedt ane t#%%tt*%éﬁtéﬁ@e@@d?éfer to all processes
wherein there may béha sestritniniengticgeasgdings Contkelingearrstapping afitbaiprogression of

the disorders %%%ip%fjlél?{%f{% I}%p&(glog%mt&%c‘%%%%n% %%ée a total Ilanzzﬂlon of aII disorder

symptoms. "Treatment", as used herein, includes administration ) Of & cg%poun STHHESS Present
invention for tr3BRPENSCHH ARLROieS DREHARTGR jPeaifisamiprdicp ditidosediyeisia unetns and includes:
(a) inhibiting fmcldhemmlagrmﬂuemm&thazdmasgﬁthoaﬂ@ﬁimaﬁs&e&@@@%&ﬂéuﬁm}t@ selieving the

cisease, ¢ SausipssaIassan et isese.ardaonderonaliauain sympioms ot compications

thereof. Dosage reglmens may be adjusted to provi optimum desired respon %n(aé]g a
therapeutic reSpEANERH} %W@g§%§@%6ﬁ§%‘%¢ Beaamenistenan antseveral divided doses
may be adminisieredtionghiime onithe dasarnayoennr opertiosalioesieaches ingiegssd as indicated by

Lﬁiﬁﬁ:gﬁgme&j{q‘?&m‘%ﬁgﬁ age% ‘%a%%%@%@rkﬂ@%u@n@ pre raﬂ]%';”%e E)sem%a?iy umalP revention”) means

frameworks have at least about 85%, about 90%, about 95%, or about 99% sequence
30 identity to a known human germline framework sequence, Most preferably, human
engineered antibodies of the present invention contain minimal sequence derived from a

non-human antibody.



restraining, or inhibiting the incidence or occurrence of a symptom, disorder, condition, or disease.
Acute events and chronic conditions may be treated and prevented. In an 30 acute event, an antibody
of the inventdh2@¢dintistered at the onset of a symptom, disorder, condRiGHUSzadREe423 and is
discontinued when the acute event ends. In -41- contrast, a chronic symptom, disorder, condition, or
disease is treated over a more protracted time frame. A "disorder" is any condition that would
benefit from treatment according to the present invention. The terms "disorder", "condition" and
"disease" are used Sinterchangeably herein and incjyde chronic and acute mature hepcidin-promoted
disorders, including, but not limited to, anemia including, but not limited to, anemia of chronic disease,
including, but not limitedananemishigsiitngiicerad aiebtigncinitampristiprrisndéericangen An antibody
of the invention, can,pe ncarmarales inio,  ppmasayical d dsamposiiorsiiRble.fof administration to
a human subject. AN antibo y of the invention maynf:)e administered 16 a human sugject alone or in
combination withi#peeHiabaoeageates sabiehemicily b ¢Rranien iecsingiesde-fmultiple doses. Such
pharmaceuticalgeoRositipnrp.aie Aesignaddoshrlapipraprisitdorthe selecdeshmnedaphadministration,
and pharmaceytically acceptable dildents, cawier andior exclpients, stich g dispersina agents,
15buffers, surfactan S, preéervaetlves, solu 0|JI|zing agents, isotonicity agentts eI Ing but not limited to
sodium chloridegstabilizieg hiantstaitpipiadike b ideed s dphropl R Satleompaaitions can be
designed in aceQigapesn wiie@nvantianaldea iruemdisaasesin. g4 Reningion, Hba Science and
Pracice of Phartyagy, 4911 Fdilion, cepnato; Ed. Mask Bublishing o, Easion, 41995 which
provides a compendium ot formﬁfgﬁon echniques as are generally kKnown to prgc(%ﬁloners. Suitable
carriers for phakemizahe gtizialaso pptaiiownametd de eash phgreHahiehidh vevlabls tesmabifB&swith an antibody
of the invegtion&atains, the 1R epMIEs Ay ideRNGAS/DONLeREkME WiBIRS-subieskpimIMINe Ssystem.
In certain embgdimenti, a pharmaceutical,.c ositijo(n of the present.inventio c%m rises i) an

i i Aabiyt

UK AR BT SR T R BTa o B SRty abhy TR Bhtbody is

antibody of the invéntion, i
present at a coneeatralid andiging ¥romnratfewbly multrittBRadotR 35 RRg/hikrdiitdtkiisighesent at a
conc_entration Eﬁﬂgﬂﬁlgrfﬁﬁ&ﬁk?@ﬁl?ﬂf@%@l@ﬂ?ﬂtﬂrm ,ﬁaﬁdﬂﬁmaﬁhle@&i&e&%%@;ﬁmncentraﬂon
ranging from guiﬁ%@i&ﬁ UE)S&%Q};EM’ agd i{he EH gf thﬁgcoragosgtlorrl IS.b tgveen about 5.0 to
about 7.2. Mor&*Bt ' 15]s) Pré<Sral @ EBtEEhtation Falgig Bt About 5 malmi to
about 30 130 citvatprissphesencatarconsamratis forahghagibudm abour &lnkib tor abthetats inM, sodium

chloride is presgatata&eNCeNraien reRgingfroemahout e Mdieakqut:360.mM, and the pH of the
composition is between about 5.5 {o about 6.5. Even more preferably, the antibocé%; iS present at a

[
concentration SHHYIHG P FPRBUE SURGHPESCABEIF S RRG /AT 19 B2 HRPIRE AT R8N Bt about 10 mM,
sodium chloriderééprdsenitodiacotnoenttitidn shikgiprysigrin croot 200nmsdd orebogardliGemM, and the

pH of the_cpmﬁgﬁit@aﬂﬁfﬁw RBUES A RRRM R AR ARGHHERLCRMRESHIgR.coMprising an
anti-hepcidin-2 antlbodg of tgre 5§resentf4nvent|on can ge dministered tg a subject at risk for or
exhibitingPathBfSgfe% dS deltHtla’ Rbin - MO NS i i BFIRPSTRINY S8 &4 administration
techniques. Thisplrasés'sifecivedmoutit’ aowsendhemnmnieidls A3 A adnaunt A2Ees3ary (at dosages

and for periods,gftimeandsfes the meagsiaf admipisirasionhiooachiove dhr.desitegharapeutic result.

An effective amount of the antibody may vary according to 10factors such as the disease state, age,

gender, and W GTHIE digt GBt Rt mAECLbifid) p the s R S ainbay HB#on to elicit a
desired resporgenihith & ghidibidiushnfon effeciZe anhbtiniakyatsefones innwvimcleariintdxio or detrimental

effect of the aniiandy. LG RMRIGhed Vg desaps WiralyReRsifalelieBSe, vin-7o,
VH3-20, VH3-72, VHI1-24, VH1-46, VH3-9, VH3-66, VH3-74, VH4-31, VHI1-18, VH1-
69, VH3-7, VH3-11, VH3-15, VH3-21, VH3-23, VH3-30, VH3-48, VH4-39, VH4-59,
VHS5-51, VH3-73, VH1-38, VH1-3, and VH1-2. Even more preferably, the human
germline heavy chain framework 1s VH1-69 or VH1-18. Most preferably, the human
30 germline heavy chain framework is VHI-69
Human engineered antibodies in addition to those disclosed herein that selectively

bind human hepcidin-25 with the functional properties according to the invention can be



An effective amount is at least the minimal amount, but less than a toxic amount, 150f an active agent
which is necessary to impart therapeutic benefit to a subject. Stated another way, an effective amount
or therapeutigalyiefiettNe amount of an antibody of the invention is an arR6uftSaMidhsiHIhammals,
preferably humans, (i) increases serum iron levels, reticulocyte count, red blood cell count,
hemoglobin, and/or hematocrit, or (ii) treats a disorder wherein the presence of mature hepcidin
causes or contributes to an 20undesirable pathological effect, or (iii) a decrease in mature hepcidin
levels or mature hepcidin bioactivity results in a be_ggficial therapeutic effect in a mammal, preferably a
human, including, but not limited to, anemia including, but not limited to, anemia of chronic disease,
including, but peidimieaking anerlidifRaitingfsemenfant epeditfltambadiondiaricdes sasrer. An effective
amount of an apiody.atemYERlion My ARReAATIRIRICIER D 2 SNAEfass, in multiple doses,

: HJ&% _ .

Furthermore, an effective amount of an antibody of the invention may be administered in multiple
doses of amoRREHAt roRrtrHe1ERednaR B rErative HinsdnmihBraarIHisherdas mbi#ithan once.
As is well knowsinrhe deedicai@nis, gosagesHayamnenesubiect dpperdsapanmanydactors,
including the patient’s igey body, sUrface, 2163205, e Rasticylar 30.campoyng,Lo be administered,
gender, time and route of a |n|st¥a'f|on, genereﬁ’ heaﬁ?n and other drugs being administered
concurrently. DeReSPREJRGHRECYAR BepePInT BhitRd typlinsaliby iy efih e dissligEon typical dose
can be, for examplgiip irrangagfredi3-bautdmngito abantzdn mocdceies ahlyeabaut.d mg to about
200 mg; more preferably, ahout Mo.{oahoul. 200 M Sven mate, Rreferably Abaul 5ma to about 50
mg, even more pre‘fera y, abou gmg fo about 25 mg; even more pre era%)ly, about b mg to about 20
mg; even mor@yhéfeadblQutset 8lmidieddapelieatinmed rasvesiercasiiss foehsgkoretiive Sthis
exemplanyprange,ase anvigioned fespeciallyconsideningthenlorementioned factars Avdaily parenteral
dosage regim n be from about 10 kg to about.20 ma/kg, preferably from about 25 mg/kg to
ot 20 MO AP AR AT R0 B 1 ST o s R foray. from
about 100 mg/kerreveisous 2oplargide; elemanerk arate eablyrirarm ey 280 i/ Retdtabout 20 mg/kg,
even more prefgiabdy, tram: Hakost300 mg/kg to about 20 mg/kg, even more preferably, from about
400 mg/kg to about /kg, even mare preferably fro ut 500 mg/kg to ahout 20 mg/kg, from
About 000 mark 1o DBUE SIS ok B AEN R, B Aot S RRg ol BBt 800 mko
to about 20 mdikdrfremabonrdolyHgling o aholerayHy/Rerrewvendinppenpreferably, from about 1
mgékg tgl akiouw@ é@@/&é@o@ﬁﬁﬁ%ﬁé@l%@g%@l%éaom@h@%%@%&kﬁlagwbagtﬂa‘é;rzg/kgikeven rgore
preferably, from aboyt 3 mg/kg.to ut 20 mg/kq, even more preferably, from a 1 mg/kg to about
20 mg/kg, even mor(zjb e%%srﬁﬂ?,nff?&brﬁea 1iig g%ﬁg?ﬁ%%%%ﬁﬁ %ﬁ%ﬁ?ﬁjg?%ev%ﬁhr% e ré)ferably, from
about 6 mg/kg to abdet 20 sids/Rhg ivetmaiorérprefertibipiio arid Boutimmalikg 16 abeuo2® mg/kg, and
g\éen more preg&rﬁ?l%{ﬁIg@ﬁbgg%gﬁ@ag%g{ggg@gﬁc?%g@ @rﬁélﬁga tﬁg&g&gﬁé{@mbe mor}itor(ta:g bg/ periodic

assessment, an se a d accordi ... ,These su 0 antibody are
cubjoct 100 o AP HRARGH HIErAFLE U EUne e V) (Hior e Srechng AN il priate Gose and
scheduling is the restheabtadhed Ractors fodconibidhyadodrmthistsoftéxanciucditrecparkicular

disorder being,feaiedrdie.clinicaheondiien el figdrahddualpalight g seuse fi-hedisorder, the site
250f delivery of the antibod%, e particular type of ant od of administration, the

t {ltbo%/, theeé)#negn 4_
scheduling of SRS LA B e 1ol A AL A B OGRS A BhERL 2t P8 te of
administration fof huramntivody~ofithet e semtivvehtiohaviayivet oratripaieentearkl dy ivhalation, or topical.

Preferably; the antibogies gfiihedauentign can be incorporated into a pharmaceutical composition
suitable for parenteral administration. 3Q0The term parenteral as used herein includes intravenous,
intramuscular, subcutH9EsT EPREAED WAYSHPR foR e AL FRSRE ARG SRS RS AV BSnteral delivery by
intravenous orchdubingtiapiritenedt axdwbautandcushnibation hinprefeffedy SBubtutapssus injection is
most preferred, JuitgbleNeRiflEs.fobsUeNHRIGEHONS Ate-wRth KPBYR I8 Bbaches Ihe Pharmaceutical
composition typically must be sterile and stable under the condjtions_of manufacture and storage in the
container provméﬂﬁ/ﬁciﬁﬁ?ﬁ éréfa}’g,asgeé:éﬁ'&framework regions may be back-mutated in addition to

30  making changes in the CDRs. This general methodology is described by Wu, et al.,
(1999), “Humanization of a murine monoclonal antibody by simultaneous optimization of
framework and CDR residues”, J. Mol. Biol., 294:151-162.



Svial, syringe or other delivery device, e.g., a pen. Therefore, pharmaceutical compositions may be
sterile filtered after making the formulation, or otherwise made microbiologically acceptable. The
following exéithplesEsd9Gffered for illustrative purposes only, and are not iRtgiitigas/dihi®ihe scope of
the present invention. 10 EXAMPLES Example!: Production of Human Hepcidin-25 Human
hepcidin-25 can be obtained from commercial sources (e.g., Peptide 15International (Louisville,
Kentucky)) or produced by a variety of synthetic or recombinant techniques known in the art.
Alternatively, a fusion protein comprising the twen;gif_ive amino acids of human hepcidin-25 sequence
and having the amino acid sequence as shown in SEQ ID NO: 95 is expressed in E. coil. Inclusion
bodies are isolated framisgditersinftk wail E%mmssimgdimmwmmepﬁidimﬁﬁﬁm@ preiteifafter a 3-6 20
ot o IR IMEIE AL e IR ISR SUIRRR LS A 17 e
and 8 M urea 8 e supernatant is passed over an IM; mL resin). The column is
washed with b%ﬁ@@&&’@?ﬂﬁhl@ absemancaeniAed ftwa%‘élm@%ﬁ&ttﬁfétﬁamﬁ%wébndes are batch
eluted from themwa}mmo@ﬁd\ﬁmdaaw@m@W&e%&h&@m&aﬁwmﬂﬂ%ﬁewﬁwn protein is pooled

and reduced with 2 DTT..Thi fu3|o ratein_is then reo po led material into 2
M urea, 3 gnM cys%gqlne m%llfifflr}é r][t%% 1r11glI?rOr%lt‘()a"rllrllﬁ’:conc ntréﬁ?(glilﬂIH Ikgga ?h&;n §§] ug/mL. This

material is stifflé@ éRTIoRY RSHperat an@%@ﬁfﬁpzéwﬁmsfﬁamgf RewsIHPelswHsEDbtides are
passed over amdMAG GQlubRAAE. Mhafi@iiowdateol ThiakAoiv: attbiir besnan haradin-25 fusion
protein is bath]eér%%%% femdt eq]gegk“{%@ tBXrecemng mép'd‘i‘zoha%gugr%rg%&?%@ ogled fractions

containing the luman hepcidin-25 fusion protein dre concen passed over a Superdex 75
(GE Healthcar@&fﬁq{%ﬁ@@)tbﬁzﬁﬁfig%@ﬂ@ﬁﬂﬂ%&@lﬁﬁ?ﬁé@%i’w%@w Tris, 4 M urea, pH 8.0, at a flow rate

of 3 -45-mpL/min. ThesmMRaaeekCHidsion m@ﬂslpm&ﬁdeawm@maﬁiwﬂ%b&@ pR18aM:BES, 2M urea, 5
mM CaC12, pH 8.0 an?l thepwiic ea\‘(éad with ﬁpt& maase to 1ptrodu e human R@Cldm -25 of SEQ ID

ent ther 1 CCEIVE Ort10y1 1 the parent o
NO: 1. Uncleave uman hepcidin-25 fusion pro ein s emovedDB Ssive - chromatography (as

outlined abové*)‘lﬂbﬁémﬁweﬂhﬂ@@@Iﬁ’#ﬁ@@th@{%ﬂﬁ@%@%% FsitﬁéﬁYp‘a@S@dWefFWS Reversed
Phase columniaraoflumkate,pf ﬂl@aﬁ"e'é/ﬁ?litﬂlﬂﬁ@ q%lftﬂaml @mdamb%wﬁhs@clo%zﬁeﬁﬁwater until the
absorbance returned to baseline and %5 fPeé)tldei‘c‘larg(’% ted {'E' e column with a linear
gradient of ACN Ii1[r8n X 6]‘?0[) 0 (f{”he Yo 5td rate 8rd’by/min. ngcﬁonrgc\ﬁl]ﬁ Ch contain the
human hépcidineksyolyppepiidelz € Poviecizmitdray 2eetip e tdrenlpal hoagrinoritibedruencing and
matrix assiste%lﬁwzéiasgagﬂﬁﬂ{imwm mmesaaatrgmﬁwwo%%zﬂ@ws&@ﬂﬁs encoding

rat, mouse, and moI nke ildlq -25 dtvarl %N termjl;na trunc ted forms of human
hepcidin-25, |H’8Pu % %u ﬂ“&r ?du‘n‘sz'd)“wé?é’% ThEL°RETRsAPRISHI (€Y Beptide
International). h@ﬁﬁmﬁm dxffmy mmﬁlg“»l\ﬂ@a@m@ments of anti-llepcidin-25 Fabs and Mabs A

surface plasmon res@nangEeRQsERRO RUCRAS NG BSOS dnTHIBMAY: Redis§d iadmeasure binding

Kinetics daffnlt fth antibo sdlsclo ed herein. The BlAcore St utl s the optical
oropertiedo SPRNOIERE A HERTOR HHH AP A BT PR R W OIBEhes within 2 dextran

biosensor matm@fﬁxeepg«asbzaimgt@dp dik realgev tsaah o it il thy e qosikah asgpeh froim Bficoret AB

(Upsala, SwedgfpyeAllMeasiiiRmanis He ﬁ’ E%M&é&@ﬁcﬁﬁ@ﬂ@&%@edﬂ%@lyﬁﬁén HBS-EP buffer
(150 mM sodium chloride, 3 mM EDTA, 0.0 % ggili\lga _gg %ttant P-20, apnd 10 mM HEPES, pH 7.4). To
p

capture Fabs Wit R& AR RBSpEegosiartaRipg LT ERAB e 4Pl 4 of a CMS
sensor chip atragdeudiinfib0 0000060 raspodsbianitsi( RuUs)s?bngdieryachamineabduptgng: kit. To capture

Mabs withsmoyse J@a%@hﬁﬂtmﬁmﬁmg@gﬁmwﬁmm izechRRdlawmaallsst dgidqof a CMS sensor

chip at a level of 5000-10000 "Rus using an amine cou ng kit. To capture antibodies with human
IgG4, protein A%f8 TR SBMSEH ST AEN %“ffﬂeﬁfco‘faalﬁgﬁﬁ%@"?s%?@ﬁ%ﬁﬁ@(?é%f‘%éo%o Rus using

an example, functional fragments such as Fab, F(ab)2, Fv, single chain Fv (scFv) and the
like. Such functional fragments are well known to those skilled in the art. Accordingly,
the use of these terms in describing functional fragments of a heteromeric variable region
30  is mtended to correspond to the definitions well known to those skilled in the art. Such
terms are described in, for example, Harlow and Lane, Antibodies: A Laboratory Manual,

Cold Spring Harbor Laboratory, New York (1989); Molec. Biology and Biotechnology:



amine coupling kit. Fabs prepared from E. coil periplasma and Mabs prepared from 30 mammalian cell
culture are evaluated using multiple analytical cycles. Each cycle consists of the following steps: 0.3-2
minutes injéEtianfiasFab or a Mab at-JO ML/minute aiming at a capture B203200BRO3, 2 minutes
injection at 50 !AL/minute of -46- various concentrations of human hepcidin-25 (from 600 nM to 0.1
nM) obtained as described in Example 1 above followed by 2-10 minutes for dissociation, and
regeneration using 30 ut of 10 mM glycine hydrochloride, pH 1.5. The measurements are obtained at
25 C and the association and dissociation rates for,gach cycle are 5evaluated using a "1:1 with mass
transfer" binding model in the BIAevaluation software. The human hepcidin-25 binding parameters

of the mouse Rabokplaitand CrElait:human MpaneeredaniiNnieprisin Fabsranasabauwie i Table 5. The
human hepcid ing affin ineered Fabs listed in Table 3 was
determined to %]ez%)gtsggqenga ogu I%' %g%@a%tlﬂé%gﬁpm eac der%vmg%g%ﬁ rate 10from human
hepcidin-25 betwaalaBatit? 768 X 1638 20 dbdPapdib?. 2dvensd dnmmreebtsrarhieraidengineered
anti-hepcidin Fm)smmg KB, fRehompaniepoidin-25 up to 52-fold lower than that of mouse Fab

JXB7 were identifie 1ee Q man en |ne%ré%gegntlh%§) dlné:ﬁ# ngwnAQtT bIe5compr|se the
human gefmline ligh and av chain framewor é Fvé)lm 42 able 5: Binding

Properties to Memaﬁﬂwb@mﬁrwzwrﬂas% I(M@,IEE&)MW)MDMPE@@YW@@BE 03 2.80E-9

Hu22 7.05E+0§ feaflendth&bf Rurdilal Fe3hBAk 6 LT84kl icdd 3tEHEBIh A 7E-04

8.83E-11 o . . : .
to the extent it is present, (or a significant or substantial portion thereof, i.e., at least about

90%, 92%, 94%, 95%, %6%, 97%, 98% or 99%) are encoded by nucleic acid sequence
10 information that occurs in the human germline immunoglobulin region (see, ¢.g., the
International ImMunoGeneTics Database) or in recombined or mutated forms thereof
whether or not said antibodies are produced in a human cell. Preferably, at least two,
three, four, five or six CDRs of a human engineered antibody are optimized from the
CDRs of a non-human parent antibody from which the hwman engineered antibody was
153 derived, to generate a desired property, e.g., improved specificity, affinity or
neutralization, which may be identified by a screening assay, e.g., an ELISA assay.
Preferably, an antibody of the invention comprises a HCDR3 identical to the HCDR3 of
the parent mouse Fab JXB7 (i.e., SEQ ID NO: 46) and HCDR1, HCDR2, LCDRH,
LCDR2, and LLCDR3 comprisc at lcast one amino acid substitution when compared to
20  that present in the parent mouse Fab JXB7. Certain amino acid substitutions in the CDRs
of human engineered antibodies of the invention as compared to those of the parent
mouse Fab JXB7 decrease the likelihood of instability of the antibody (e.g., removal of
one or more CDR Asn residues) or decrease the likelihood of immunogenicity of the
antibody when administered to a human subject (e.g., as predicted by
25  IMMUNOFILTER™ Technology (Xencor, Inc., Monrovia, CA)).

Human engineered antibodies may be subjected to in vifro mutagenesis using
methods of routine use in the art and, thus, the framework region amino acid sequences of
the ICVRs and LCVRs of the human engineered recombinant antibodies are sequences
that, while derived from those related to human germline BCVR and LCVR sequences,

30 may not naturally exist within the human antibody germline repertotre in vivo. Tt is
contemplated that such amino acid sequences of the HCVR and LCVR frameworks of the

huoman engineered recombinant antibodies are at least about 85%, about 90%, about 92%,



3.23 3.53E+06 2.78E-04 7.88E-11 The human hepcidin-25 binding parameters of the mouse Mab
JXB7 and certain 20 human engineered anti-hepcidin Mabs are shown in Table 6. Therefore, human
engineered ®tizoepeigtisr Mabs having a binding affinity (KD) for human hegeidig:éss ag iezabout
33-fold lower than that of the mouse Mab JXB7 were identified. The heavy chain constant regions for
Mabs JXB7 and 31B2 are mouse IgGl. The heavy chain constant regions for the other Mabs in Table 6
were human IgG4 (SEQ ID NO: 94). WO 2009/058797PCT/US2008/081493 -47- Table 6: Binding to
Human Hepcidin-25 Mab Kon (M-1, s4) Koff (s-1) Kjnetic Kn (M) JXB7 3.70E+07 7.37E-03 1.99E-9
31B2 1.89E+06 1.27E-04 7.52E-11 11u22 1.09E+078.64E-03 7.64E-10 3.23 6.20E+06 6.59E-04

about 94%, about 95%, about 96%, about 98% or, more preferably, at least about 99% or,
most preferably, 100% identical to a human germline sequence. Accordingly, human
engineered antibodies may comprise residues which are found neither in the recipient
antibody nor in the CDR or framework sequences imported from the parent antibody.

5 There are multipie methods available in the art to generate human engineered
antibodies (sce, ¢.g., PCT International Patent Application Publication
No.WO2006/06046935; Queen, et al., Proc. Nail. Acad. Sci. USA 88:2869 (1991); Jones
et al,, Nature, 321:522 (1986); Riechmann et al., Nature, 332:323-327 (1988); and
Verhoeyen et al., Science, 239:1534 (1988)). For example, human engineered antibodies

10 may be produced by obtaining nucleic acid sequences encoding the HCVR and LCVR of
a parent antibody (e.g., a murine antibody or antibody made by a hybridoma) which
selectively binds hepcidin-25, identifying the CDRs in said HCVR and LCVR
(nonhuman), and grafting such CDR-encoding nucleic acid sequences onto selected
human framework-encoding nucleic acid sequences. Optionally, a CDR region may be

15 optimized by mutagenizing randomly or at particular locations in order to substitute one
or more amino acids in the CDR with a different amino acid prior to grafting the CDR
region into the framework. Alternatively, a CDR region may be optimized subsequent to
insertion into the human framework using methods available to one of skill in the art.

After the CDR-encoding sequences are grafied onto the selected human

20  framework encoding sequences, the resultant DNA sequences encoding the human
engineered variable heavy and variable light sequences are then expressed to produce a
human engineered antibody that selectively binds hepeidin-25. The human engineered
HCVR and LCVR may be expressed as part of a whole anti-hepcidin-25 antibody
molecule, 7.e., as a fusion protein with human constant domain sequences. However, the

25 HCVR and LCVR sequences can also be expressed in the absence of constant sequences
to produce a human engineered anti-hepcidin-25 selective Fv or Fab, for example (see,
e.g., Watking, J., et al., Anal. Biochem., 253:37-45 (1997) and Watkins, J., et al., Anal.
Biochem. 256:169-177, (1998)).

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

30 person skilled in the art may use common technigues e.g. site directed mutagenesis, to

substitute, add, or deleteamino acids within the specific CDR and framework sequences

herein disclosed and in so doing generate further variable region amino acid sequences



9.94E-11 3.8 5.58E+06 7.68E-04 1.05E-10 L1.5 5.31E+06 1.82E-04 3.42E-11 3.12 3.68E+06
2.20E-04 5.99E-11 5The cynomolgus monkey hepcidin-25 and mouse hepcidin-25 binding
parameters dfovaitonsshitiman engineered anti-hepcidin Mabs are shown inpdalblesiosads3,
respectively. Binding to rat hepcidin-25 was undetectable for Mabs Hu22, 3.23, and 3.8. Generally, the
Mabs Hu22 and 3.23 were shown to have a KD for mature cynomolgous monkey hepcidin that was
comparable that for human hepcidin-25. However, Mab 3.8 10 was shown to have a KD for
cynomolgous monkey hepcidin-25 over 10-fold low: 2than for human hepcidin-25. On the other hand,
Mabs Hu22, 3.23, and 3.8 were shown to have a much lower KD for human hepcidin-25 than for

mouse hepcidiaeRBedl&dalale % RIRMNGISIHOMATLS Mankaw HeRFidin2a MaRKom W1, Koff (s-1)
Kinetic KD (M) 422, 8435592 Sd0R 82880 3880 R 00 Bl 0 i or i vive

screening technologies such as those described in Example 2 herein are available to the

artisan for the selection of variable region amino acid sequences for Fab fragments having

5 the desired binding affinity to hepcidin polypeptides. In this way further Fab fragments

may be identified that arc suitable for preparing an anti-hepcidin antibody in accordance

with the present invention. Preferably, amino acid substitution, addition, and deletion

within the frameworks is restricted to one, two, three, or four positions within one or each

of the framework region sequences (i.e., FRL1, FRL2, FRL3, FRL4, FRHI, FRH2,

10 FRH3, FRH4) disclosed herein. Preferably, amino acid substitution, addition, and
deletionwithin the CDRs is restricted to one to three positions within one or each CDR,
more preferably substitution, addition, and deletion at one or two amino acid positions
within one or each CDR is performed. Further preferred, amino acid substitution,
addition, and deletion is performed at one or two amino acid positions in the CDRs of the

15 heavy chain variable region. Most preferably amino acid substitution, addition, and
deletion is performed at one or two amino acid positions within CDRH2,

The resultant DNA sequences encoding the human engineered variable heavy and
variable light sequences are then expressed to produce a human engineered antibody that
selectively binds human hepcidin-25 with high affinity. The human cngineered HCVR

200 and LCVR may be expressed as part of a whole anti-hepeidin-25 antibody molecule, i.e.,
as a fusion protein with human constant domain sequences.

Another aspect of the invention provides methods of using the antibodies of the
invention in relatively simple yet highly sensitive and selective immunoassays for the
detection and measurement of mature hepcidin in human tissues and biological fluids for

25 diagnostic and prognostic purposes.

The antibodies of the present invention provide the means to accurately detect or
determine the amounts of mature hepcidin in a tissue or biological fluid from a human for
assessment of predispositions to mature hepcidin-promoteddisorders, and for detection
and diagnosis of such disorders in patients suffering therefrom. For example, the

30 antibodies of the invention can be incorporated into sensitive and reliable immunoassays
such as ELISA, RIA, immunodiffusion assays, or immuno-detection assays, such as SPR

assays. Similarly, the antibodies of the present invention are also useful for



8.88E-11 3.8 7.07E+07 6.60E-04 9.33E-12 20 Table 8: Binding to Mouse Hepcidin-25 Mab Kon (M-,
s-1) Koff (s4) Kinetic KD 0/1) 11u22 1.62E+06 1.26E-01 7.76E-08 3.23 3.83E+06 1.92E-01 5.01E-08
3.8 3.57E+0B01228FBT93.46E-08 -48- Example 3: Cell-based Assay for HEFCIcHrAEBLEE
Internalization and Degradation of Ferroportin An in vitro cell based assay may be used to measure
the neutralization activity of 5 Mabs directed against human hepcidin. One in vitro cell based assay .
useful to measure the neutralization activity of the antibodies of the present invention is based on
hepcidininduced internalization and degradation of_é'tss_ receptor, ferroportin. Briefly, a HEK 293 stable
cell line is prepared that allows for the inducible expression of ferroportin (FPN). FPN is C-terminally
fused with greanrfluaigsoeinncal €TH (R )i foninadkings pukraSesasid d Eincucitiplexesession of the

FPN-GFP molge %ai%éggt@qj‘lﬁﬁﬁé g g TeREY &8 fg?aﬂeﬁ%ﬁ@ 'I'é\‘?erﬁigyi{e@f@iqﬁg?an

tetracycline-regulated expression system without viral transactivators (Invitrogen, Car?sbad, CA). The
FPN-GFP cod @éﬂlﬁé’ﬂ?@sf‘s}’% 3/teromoted disorders. More specifically, the present

invention provides methods of diagnosing a human mature hepcidin-promoted disorder in
5 apatient by determining the level of hunﬁan mature hepcidin in a sample of tissue or a

biological fluid from the patient and comparing the level of human mature hepeidin in the
sample with the level of human mature hepcidin in a corresponding sample from one or
more control individuals or with a reference standard thereby detecting a disorder
associated with elevated Ievels of human mature hepcidin. The disease state may

10 comprise one or more of & genetic or non-genetic disease associated with decreased
serum iron levels, reticulocyte count, red blood cell count, hemoglobin, and/or
hematocrit. Preferably the disease state may comprise one or more of a disorder
associated with anemia.

A method of monitoring & human mature hepeidin-promoted disease, disorder or

15 condition in a patient is also provided. The method includes determining the level of
human mature hepeidin in a sample of a tissue or biclogical fluid from a patient suffering
from, or at risk of, a human mature hepcidin-promoted discase, disorder or condition af a
first time point; determining the level of human mature hepcidin in one or more samples
of tissue or biological fluid from the patient at one or more different time points;

20 comparing the levels of human mature hepeidin determined at different time points and
thereby monitoring the human mature hepcidin-promoted disease or condition.

. The human mature hepcidin selective antibodies of the present invention are
particularly useful when applied to high-throughput methods. Such methods include
micro-chip and micro-array methods, such that many samples can be tested on a

25  microplate or slide, or other assay substrate known in the art.

The presence of human mature hepcidin or levels thereof in a biological sample
may be established by combining the biological sample with, e.g., an antibody of the
invention under conditions suitable to form an antigen-antibody complex. The antibody
is directly or, more preferably, indirectly labeled with a detectable moiety to facilitate

30 detection of the bound or unbound antibody. A wide variety of methods of detection of
immunocomplex formation are well known in the art, for example, ELISA, RIA,

immunoblot {e.g., dot blot, slot blot, western blot, etc.), indirect immunofluorescence



pPCDNAA4/TO vector, which contains an inducible promoter and a Zeocin resistance marker. The
resulting construct is transfected into T-REx-293 cells which express the 15regulatory protein required
for doxycyc{e s expression. Zeocin resistant clones are tested G HIREIBIExpression of
FPN-GFP. Cell growth conditions are essentially as described in the manufacturer's user manual for
the T-REx System. Briefly, cells are grown in DMEM, 10% dialyzed FBS, 20 pM FAC (ferric
ammonium citrate), plus 5 pg/mE penicillin-streptomycin. Selection is maintained with 100 pg/mL 20
Zeocin and 5 tig/mL Blasticidin. Cells are plated oqg%m%-well black/clear plates that are coated with
poly-D-lysine. A high resolution fluorescent plate reader is used for reading the total fluorescence per
well. EssentialfycHiejassad mdtindashiohonysn igdtewingdr ypsipizaiiohy & welhaseay pldiess seeded with
9,000 celswel using InedE RN GERITRE 203 SABIR S NGy A5SR00 g YRDE st el s 80 pl

Cells are allowed to attach overnight. Early ext morning, 9! ng/mL doxycyline is added to
each well to inéflitderPIg ABHP GBS IRITHS Hingelrd T igha BRirs e cinishr 18 AERs. After the
induction, medigpis @ pirates Jpedisaptt the. welisranawashest aateitly witbell20 plsiwell PBS. Itis
important to remove all liquid from each well as leftaver media will.continue to induce 30
exgressiorgl of Ef’ﬁc% éﬁ%ﬁ}ogeﬁ'ﬂ@&%ﬁg} Hreatr agfé:%seaaréns?g%%sslﬁya %?-v?/lewl%%%t for quick addition
to an assay plateddfirstionashinydeesblissaipvollfrimeBaedvanhia dgepiebipipeidratenbafties adding the
treatments, thgagsawphate BdeBdnsingdhs bighisesalutior funreseaimntaior 49- reader (set at 550

volts in channel 1). This reading is the 0 hour reading and is used to naormalize for cell number per
well, which co%r%%%@%ﬂﬂl%'é %tgf?fﬁﬁrﬁlgft\@qvﬁﬁr u%n%ﬁ%@%oﬁdgfﬁfg’ Siﬁ(%%%ré ?n%ximal internalization
and degradatiérbeneerpomingatcoS Tt He IESEbit A RePETMDY iReaippidRimately 8 nM. For
anti-hepcjgin antibashe Bpaulsalizationmassays thadmanhensidiRgbsansenteaianlis kept at 100 nM
and the anti-h p{;i(}lin]antibotdies gre run t"ﬁt thhdil tg']%?s rl%rnn‘mthOII‘\e/lsMﬂt% 1§,33Sn(|3\{llt ILh% tl%lates are incubated
for 24 his, afte ?/ﬁ%l%'f)w,etﬁ‘gif are'Tea ea‘g?vélno,uangl the data’ls ggnerateclj1 A5 the ratio of total fluorescence
units (FLU) pepiwethateadericusis divi denitspasiv metistiFy. Deraiet| ragietkd e iolo Rehifiseh vitro assay,
human hepcidigp Rigaetivitynvasnauliaizad-witRyariousantihapeidimMabs with an 1050
measuring as ghown in, Table 9. T;’;%ble % n Vitrg Neutrgli;%fisgn Aacltiivi% of _aﬁti}-Hg cidin-25 Human
Engineered M ﬁgli%’fiﬁgﬂjf'@g&%IﬁMS “Btd “Errorn iczﬁ THRRGN TR NTESEY 86

15 well as any other known detectable moieties. The amount of an antibody-antigen

standard complex formed may be quantitated by various methods known in the art, such
as, e.g., photometric or colorimetric means. Preferably, the antibodies of the invention
are used without modification, i.e., indirectly labeled, according to methods well known
in the art.

20 The invention embodies a method for detecting human mature hepcidin protein in
a biological sample, comprising incubating an antibody of the invention with a biological
sample under conditions and for a time sufficient to permit said antibody to bind to
human mature hepcidin proteins, and detecting said binding.

The present invention also provides compositions, methods and kits for screening

25 samples suspected of containing human mature hepeidin polypeptides. Such screening
may be performed on patient samples, or laboratory samples suspected of containing or
producing such polypeptide. A kit can contain a hepcidin-25 selective antibody of the
present invention, The kit can contain a suitable buffer and reagents for detecting an
interaction between a sample and & hepeidin-25 selective antibody of the present

30  invention. The provided reagent can be radiolabeled, fluorescently-labeled or
enzymatically-labeled agent capable of binding of interacting with an antibody of the

present invention such as an anti-mouse IgG antibody.



546 1.53.951.1 1.8 Hu22 163 12.4 Example 4: Administration of Anti-hepcidin Monoclonal
Antibodies Raise Serum Iron Levels in Cynomolgus Monkeys Treated Subcutaneously with
Interleukin-6VERIEHEAHVIty of anti-hepcidin antibodies on IL-6 induced serGnitisedigiysreulation in
cynomolgus monkeys may be determined as described below. Briefly, anti-hepcidin antibodies are
administered to male cynomolgus monkeys at 1 and 10 mg/kg as an i.v. bolus. Approximately one
hour after antibody administration, 25 the animals receive a single subcutaneous administration of
human IL-6 at 5 ug/kg. Blood samples are collecte_g./a_\t -1 hour (prior to antibody dosing), O hour
(immediately prior to IL-6 dose) and at 1, 3, 6, 12, 24, 48, 96, 168, 336, 504, and 672 hours following

IL-6 treatment. Preferablsagashteakimnent gy ot idonaid sigliakieasind Anumals S iron levels may
be measured b@r&metho known.in tg\gngr which is %er}e@&% WQ.

2009/058797P 2008/ 5345%\”%6 conslicilgrléeégﬁﬁ%hl the megllgaiqé%%%lﬁtﬁ?& to be an acceptable

method of me&StfErgIEcheHIrshs W8 is anpgwsiaus ooIRteRHBS&EHR WEBAibEessSf IL-6 Induced
Decreases in SeiimRdRatbkRMels iRGYReFPOIg tis Modkeysdsa wupéafMalespasiieaniral Articles

Dose Route Target Doge lhevel Taraet R0sg Gongsntaton faroshRese. Yalume, (ko) 1 3 1X PBS
a dry powder, the powder can be reconstitufed by the addition of a suitable solvent, which
may be provided in the kit as well.

The kit of the invention is provided in a container that generally includes a vial
into which the antibody, antigen or detection reagent may be placed, and preferably

10 suitably aliquotted. The kits of the present invention will also typically include a means
for containing the antibody, antigen, and reagent containers for commercial sale. Such
containers may include plastic containers into which the desired vials are retained and
one or more necessary chemicals, such as chromatography material, solvents and eluents,
test tubes, detergents, antibodies and chemicals for the detection reaction.

15 An antibody of the invention may be used to diagnose a disorder or disease
associated with the activity of mature hepcidin. In a similar manner, the antibody of the
invention can be used in an assay to monitor levels of mature hepeidin in a subject being
treated for a condition, disease, or disorder promoted mature hepcidin. Such applications
include methods that utilize an antibody of the invention and a label to detect mature

20 hepcidin in a biological sample, e.g., in 8 human body fluid or in a cell or tissue extract,
Antibodies of the invention may be used with or without modification, and may be
labeled by covalent or non-covalent attachment of a detectable moiety.

A varicty of conventional protocols for measuring protein levels in a biological
sample, inchuding e.g., ELISAs, RIAs, and FACS, are known in the art and provide a

25 basis for diagnosing altered or abnormal levels of maturc hepcidin expression. Normal or
standard hepcidin levels present in a sample are established using any known technique,
e.g., by combining a sample comprising a mature hepcidin polypeptide with, e.g., an
antibody of the invention under conditions suitable to form an antigen:antibody complex.
The antibody is directly or indirectly labeled with a detectable substance to facilitate

30  detection of the bound or unbound antibody. Suitable detectable substances include
various enzymes, prosthetic groups, fluorescent materials, luminescent materials and

radivactive materials. The amount of a standard complex formed is quantitated by
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various methods, such as, e.g., photometric means. Amounts of mature hepeidin
polypeptide present in samples are then compared with the standard values. A preferred
antibody for use in diagnostic, prognostic, and/or monitoring assays, kits, and methods
has (i) a heavy chain polypeptide having an amino acid sequence as shown in SEQID
NO: NO: 6 and a light chain polypeptide having an amino acid sequence as shown in
SEQ ID NO: 14; (it) a heavy chain polypeptide having an amino acid sequence as shown
in SEQ ID NO: 7 and a light chain polypeptide having an amino acid sequence as shown
in SEQ ID NO: 15; (iii) a heavy chain polypeptide having an amino acid sequence as
shown in SEQ ID NO: 9 and a light chain polypeptide has the amino acid sequence as
shown in SEQ ID NO: 17; or (iv) a heavy chain polypeptide having an amino acid
sequence as shown in SEQ ID NO: 8 and a light chain polypeptide has the amino acid
sequence as shown in SEQ ID NO: 16,

An isolated hepcidin-25 selective antibody of the invention may be used in
therapy, preferably, human therapy.

A pharmaceutical composition comprising an antibody of the invention may be
used to increase serum iron levels, reticulocyte count, red blood cell count, hemoglobin,
and/or hematocrit in a human when an effective amount is administered to a human
subject in need thereof Furthermore, an antibody of the invention may be useful for the
treatment of conditions, diseases, or disorders wherein the presence of hepcidin-25 causes
or contributes to undesirable pathological effects or a decrease of hepeidin-25 levels or
hepeidin-25 bioactivity has a therapeutic benefit in human subjects. Such conditions,
diseases or disorders include, but are not limited to, anemia including, but not limited to,
anemia resulting from infection, inflammation, chronic disease, and/or cancer. Subjects
may be male or female.

The present invention includes a method of increasing serum iron levels,
reticulocyte count, red blood cell count, hemoglobin, and/or hematocrit that comprises
administering to a human subject in need thereof, an effective amount of an antibody of
the present invention that selectively binds human hepcidin-25 with a Ky of about 800
pM or less. Additionally, or alternatively, the present invention includes a method for
treating a disease, condition or disorder, in a human subject, which benefits from an
increase in serum iron levels, reticulocyte count, red blood cell count, hemoglobin, and/or

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



3.3 IL-6*S.C. 59g/kg 5 nWmL 1 4 3 Hu22 IV. 10 mg/kg 3 mg/mL 3.3 IL-6t S.C. 5 ng/kg 5gg/mL 15
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inflammation, chronic disease, and/or cancer. Preferably, the subject has or is at risk of
having undesirably low serum iron level, low reticulocyte count, red blood cell count,
hemoglobin, and/or hematocrit. More preferably, the subject is at risk for, or suffering
from, anemia including, but not limited to, anemia resulting from infection, inflammation,
5  chronic disease, and/or cancer. Even more preferably, the antibody comprises a LCVR
comprising;
1) a LCDR1 baving an amino acid sequence selected from the group
consisting of SEQ ID NQOs: 41 and 43;
ii) ‘aLCDR2 having an amino acid sequence selected from the group
10 consisting of SEQ ID NOs: 30, 53, 56, 57, 58, and 76; and
ii) a LCDR3 having an amino acid sequence selected from the group
consisting of SEQ ID NOs: 31, 61, and 60; and a HCVR comprising;
i) a HCDR1 having an amino acid sequence selected from the group
consisting of SEQ ID NOs: 32, 63, 78, and 79;
15 ii) a HCDR2 having an amino acid sequence selected from the group
consisting of SEQ ID NOs: 44, 80, 81, 82, 83, 84, 85, 86, and 87, and
1ii) a HCDR3 having an amino acid sequence as shown in SEQ ID NO:
46. Even more preferably, the antibody comprises a heavy chain and a Jight chain
polypeptide having (i) the amino acid sequences as shown in SEQ ID NOs: 6 and 14,
20 respectively; (ii) the amino acid sequences as shown in SEQ ID NQOs: 7and 15,
respectively; (iii) the amino acid sequences as shown in SEQ ID NOs: 9 and 17,
respectively; or {iv) amino acid sequences as shown in SEQ ID NOs: &and 16,
respectively. Most preferably, the antibody comprises a heavy chain and a light chain
polypeptide having the amino acid sequences as shown in SEQ ID NOs: 8 and 16,
25 respectively.

Additionally, the use of an antibody of the invention for the preparation of a
medicament for the treatment of anemia or at least one of the aforementioned disorders is
contemplated. Preferably, the antibody comprises 2 LCVR comprising;

i) a LCDRI having an amino acid sequence selected from the group
30 consisting of SEQ ID NOs: 41 and 43;
ii) a LCDR2 having an amino acid sequence selected from the group
consisting of SEQ ID NOs: 30, 53, 56, 57, 58, and 76; and



IL-6* S.C. 59gg/kg 5gg/mL 1 6 3 3.23 IN. 10 mg/kg 3 mg/mL 3.3 1L-6* S.C. 5ng/kg 5 gg/mL 1

*All IL-6 doses are administered in a vehicle consisting of IX PBS containing 0.1 mg/mL recombinant
human scrumiatoeeiis’®.C.Subcutaneous injection; given via | injection sibe/@kMdgavenous; given
as an injection via the saphenous vein. Compared to the PBS control group, human IL-6 treatment
produces a transient reduction of serum iron levels, reaching a nadir at 12 hours post IL-6 treatment.
Intravenous administration of Hu22 and 3.23 at 10 mg,/kg approximately 1 hour prior to 15 human IL-6
dose prevents the drop in iron levels due to IL-6 treatment and results in an increase in serum iron of
approximately 52% and 108%, respectively, at 3 to 6 hours post IL-6 treatment. After attaining peak

levels, the serum iron concgntrationk suhsRgUaRiyHase: éﬂé@:@é&%%ﬁ%@%%ﬂg reach levels
similar to those of other 24 hours. Both Hu22 (p<0.01, 3 and 6 hours) and 3.23 (p<0.01, 3, 6,
and 12 hours) %%niﬁ%%ﬁgg,_ %%?%éﬁc?ls’tgﬁsaﬁégaj%ﬁ’&zrﬁﬁ%}%ﬁ%‘?@é@@@’of serum iron concentrations
relative to 1L-6 group with PBSisrekédnviegtn ancontredtyeqeitherselo@2dfoms@3gatupmg/kg, result in

statistically sigpdficam giffgrencesiosserirpsireq lgyels. compared to control. Therefore, -51- these
results demonstrate that the agn&%%m of.theﬁpresent invention will be useful in treating anemia
resulting from mature hepcldift bi RY10e ELARINEEd FatsneRnglio b SR e &UPof anti-Hepcidin
Antibodies usisepNINEDME SEORD N@GBIiriéa3totitife, dlagnosisast biddarkers is mostly based on
immunological, quantitative;feehniges ns e ELlSh. Ihgsemathodsare qfigpsebagglicable for small

antigens or forﬁgntﬂgen isoforms {}Slé)arbicr K., International Meeting of the Association of
. More preterably, th¢ antibody comprises a heavy chain and a light chain polypeptide

having (i) the amino acid sequences as shown in SEQ ID NOs: 6 and 14, respectively;

10 (i1) the amino acid sequences as shown in SEQ ID NOs: 7 and 15, respectively: (ii1) the
amino acid sequences as shown in SEQ ID NOs: 9 and 17, respectively; or (iv) amino
acid sequences as shown in SEQ ID NOs: 8 and 16, respectively. Most preferably, the
antibody comprises a heavy chain and a light chain polypeptide having the amino acid
sequences as shown in SEQ ID NOs: 8 and 16, respectively.

15 The term “treating”™ (or "treatment" and "treat” are intended to refer to all
processes wherein there may be a slowing, interrupting, arresting, controliing, or stopping
of the progression of the disorders described herein, but does not necessarily indicate a
total climination of all disorder symptoms. "Treatment", as used herein, includes
administration of a compound of the present invention for treatment of a disease or

20 condition in 2 mammal, particularly in a human, and includes: (a) inhibiting further
progression of the disease, i.e., arresting its development; and (b) relieving the disease,
L.e., causing regression of the disease or disorder or alleviating symptoms or
complications thereof. Dosage regimens may be adjusted to provide the optimum desired
response (e.g., a therapeutic response). For example, a single bolus may be administered,

25 several divided doses may be administercd over time or the dose may be proportionally
reduced or increased as indicated by the exigencies of the therapeutic situation.

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

30 acute event, an antibody of the invention is administered at the onset of a symptom,

disorder, condition, or disease, and is discontinued when the acute event ends. In



10Biomolecular Resource Facilities, Salt Lake City, UT, Poster V28-S, (2008); and Gutierrez, J.A., et
al., (2005)). Anti-human hepcidin Mab 31B2 is conjugated to CNBr activated sepharose 6MB resin
(GE healthcave, Bivaataway, NJ) according to the manufacturer's protocol.m%oﬁgﬁmsg%mrose resin
was washed with 1 mM HC1 three times and the antibody was diluted 15 into coupling bufter (100 mM
NaHCO3, 0.5 M NaCl, pH8.3). Approximately 1.7 mg of antibody was used for conjugation at 4C
overnight to every mg of resin. Excess antibody was washed away by 0.1 M acetate buffer pH 4.
Approximately 100 ml of human serum sample was incubated with 0.8 ml of this sepharose-31B2 resin
at 4 C. After overnight incubation, the resin/serum riixture was packed into a column and 20 washed

with 10 - 20 coluymi: Mok -0f ' ate, 0.5 M NaCl, pH 7.4. The column was
washed with 5 - 10 col %ﬁgﬁ%{gﬂ c}}?lﬁg %HI\%IP é%%%?ﬁgbr%&'%ﬁst%‘%ﬁe%‘f@_ WIHSUPRECI. Finally, the
column was eﬁt‘&H%ﬁﬁj?F%‘&ﬁfA. The eluted fractions were analyzed for molecular weights on a
Voyager-DE STR instkuidient¢ApphedBinijstemsy bastemeitys s iddiRepspds, arfRer molecular
weights smallegthan hvoman,hergcidin25,: QS ctrum was gengrated using a peptide matrix. A
dominant eak?corr spondi%rl ?g]%hﬁér%fn ﬁlté%%i%]iﬁég, %Lyﬁoﬂgtbﬁﬁ%ﬁ%safaélﬁ? ied. Less dominant
peaks for fflarioﬁléeﬁ’g?ﬂ?ﬁ’é’& 1%"?‘?1‘& thBpR R ERr Repeiak P h@e Rinpattontdhepcidin-22 (2436
Dalton), and helpeidins20(R402, Daltan)imeealseseiesinlin e I asMalrcular eights bigger than

human hepcidig;2R;heMNASSSPRG -generated usin rotein matrix. A dominant peak
corresponding to hdma,n hepcidin- %5%%312%%{%3 %nr%ﬁav{/%‘s}a] tsli){]lﬁ (R tEE But no peak

corresponding %W&ﬁé‘ﬁé’f&‘iﬁ%ran, 9400 Dalton) or pro-hepcidin (60 aa, 6929 Dalton) was
detectable. -52-  Rhusiitmipufidassaysivising taenddBa-Mabnangd mapLngdineered versions
thereof arg) selgcti : idin-25, the active, most physiologjcally relevant form of hepcidin
in humanlz)eru%ﬁ%@rﬁ@@%ﬁ%@%@é@lr%llg)orﬁ]fgﬁrlﬁrqﬁ%ﬂ%tr b%%ﬁ“fgfﬁfé%@r@&f‘%own to exist
in human seru&EPE PR dto prbetion whice) plieeplicirambiratitare ividiha BBadniibaty-Encoding
MRNA upon Expresdilbrenieitta/ Gedisuent ivtangdasd malgeuiRtRiology technigigsmay be used to
prepare the re nank.ex ion vectors, transfect the host cells, select for transformants, isolate
host cell lines g%%g%éble %ﬁé%% %ﬁrﬁ%ebé:nd%ﬁ%ﬁﬁ%’f é%%sl S%tﬁ%&fdﬁﬂfﬁfjéf’{ﬂ’ét%tl@% and recover
the expressed BATBUEREHE reateis Alaanteasinpriviiglsx cdpenprodustibpetineaabs 3.12 and
3.23hby Gﬁi?gbeffeamtﬂ_gmypf&b@)ﬁ@eﬂ wﬁﬁﬁﬂ'ﬁjgnggmgy[ﬁgog%ﬁg%g&gq%ﬁ}g b ultamilnef
synthetase iQn.system (Lonza Biologics, Inc., Slough, , unusually™high level o
antibody-prote?%gégggcgﬁaﬁogﬁl%%%%&%rs\?zéaba%(ﬂ’go%ﬁtg%ﬁ’&r -éﬁ ke 4 Hiedat rRer Rfigige-exclusion
chromatograpRyidedpesiity rambatssimed Highchevelastwgyregatitnnalascholobsainerdewhen the two
Mabs were trainsienRexpress v BAMANORHIN HEL 293,721l deiamination gfshe mRNA from
each of the tw&&y%&%fnllilneéor ags?dgdPt#ﬁ @rffs?%? e of transcripts of _unc:eg)ected Sizes, suggesting
that the nucleotide sequences éncodifig the antb ffi/pﬁ%]t%‘?ﬁ% G siueS SuaHEED3 were
susceptiBf® toBFpRES @ EEwsHx knolaiomatisttnexafvindtiomofdhdaggiegaiadignotein samples

revealed the praspnedaf liunaatienadaIat A O RRENGG 0 Fhi prepared from
MRNA isolateglfg HﬁCH .ce! S eﬁ?re sjgg Mabs 3.12 and 3.23 confirmed that the presence of cryptic
C

introns in the light-chain genes. T gcé% iSRS AIHS TSR iHith&e SRR & BB the amino
acid residues RN®oflt eoECHRIdawiRo g BareofiSEQrPoN@N4S GoeKetenoiessihe splice
junction, in fras@peieirtharBerRde mq}gqp@,g@mgg@%&gm@g%g 1% E'&ﬁi&%% p%ggcoding the amino
acid resiglues l!*xle%crelﬁ)'l?L 15%58 ICP NO: 40) with a probable rpo‘!y-g:%‘rimidme stretpﬂ in'the codons
encoding the amino acids resioues ST 4hd SBSHHRETCHRD R At e 2 waabiosbeespectively.
And lastly, the' aEtetot Sress e tertifiodatttecadgng éncoding Sthfensheaninescid residues
C/Q/Q in LCDis3oh beridabsrad @@Q&xé’éﬁt@ﬂ&iﬁé@%@%’ i | Bl Apslenotes the
probable spli%w% '%ges%;(g% The original. DNA se ﬁenclelisn?éar%c%?r% {%\e!}ll%ﬁ?%%é%g of Mabs 3.12

s: 153 an

and 3.23 (SEQ ID NOs: § BB YIRS AR s o ghetRm B s alitninate
sequences cdhferingdné spieet dohernBranthpeint radoeptbrandopglyt pysiridinertet to the cryptic
intron. Mere speeifinalysdhedonacsitnas shanoeskmCGRGTAABT 2,19 AGA GTC TCC (SEQ
ID NO: 45). The p{&qgté%%irgaggs chartm ted from.CTG ATC to CTC ATC (SEQ 1D NG 162); the poly
pyrimidinc tract from "CTET0 CErHEREEFE 1oBH I8 1 iorgoahdPRemimed CCC CTG to
AGC CCA CTlts pEEdiporprorgpmisheovesthBonss. faspbotively; Ench therapadpiong flem TGT CAG
CAG TGG t0 GGG A G FQGASEQIBNR: 100+ A0ssardingly, subsegugt,expression of the
light chains of Mabs 3.12 and 3.23 was ' B



effectuated by recombinant expression vectors harboring the modified DNA sequences as shown in
SEQ ID NOs: 12 and 13, respectively. The amount of aggregated antibody produced upon expression
of the modified Heles7atid sequences in CHO cells was determined to b&I¥G2(e895ot9Both the 3.12
and 3.23 Mabs. 15Modifications to the DNA sequences encoding the light chains of various other
antibodies of the present invention would likewise be expected lobe of great benefit since the splice
donor, poly pyrimidine tract, and the splice acceptors are from the codon encoding LCDRs that give
specificity to the antibody. The branch point is in FRL2 and the LLIY sequence is highly conserved in
light chain frameworks. Moreover, the QQ 20motif, whose encoding nucleotide sequence spans the
identified spliceingeeppesstagiomds: conservediniibinotie lsGRRataf many-ofriieraatishepcidin mAbs of
the invention. G I any [i hai Ij c in. f these Q codons
(AG) that can o B e B B Y oot
antibody that biRd8 F’Rﬂﬁéﬂshepcidin-ZS with a KO of about 800 pM or less as determined by surface
plasmon resonance (SRRmak2hiGianchsanmphsemsikiGRR aseleptadfromithsograifpheonsisting of:

() LCDR1.LCDR2, LCDR3, HCDRI.. HCDR2,.and HCDR3 having the, amino acid,sequences as shown
in SEQ 1D'NOS &5 il e R A b e A e e S PR S D
HCDR2, and M3ty te APATHG deiidseyueinese e s HohNgss42, 76, 62, 79, 87,
and 46, respectively;The piii)d R d LRRE; LGRRJekic iRk {GDRRuanedkHERRAHhaving the
amino acid sequences as.shown.in SEQ ID.NOs: 41, 53, 31, 63, 84..and 46, respectively; (iv)
CDRY, LODRD T P HUBR AR Tt ot tafhig RaiFRBECTCY, o shown in
SEQ ID NOs: 4s5ind thramatia esuhdAscisspectven of hqwp bR eDRSeEDRS, HCDR1,
HCDR2, apnd HERRIRawngdheaninetacitk Sgaidencas /s shadmnndHulld NO%iA3ilhs, 61, 63, 85,
and 46, respectjvely; and vi) LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 having the
amino acid se&ﬁéﬁ%%@%’sd %ﬁ%(a/(\'}ﬁ])[iﬁ%g?jﬁlﬂ %(stsmﬁ%g %S?,egfsggl,lsﬂfiagﬁ g Yl?iéqupe%'ﬂvely. 2. The
antibody of cladfetiivaereshniie Artined) Whish ans soetationtranenrbeffae o thnarthedcidin-25 between

about 8.5 x | Ozabeayhdd 8yiR srRtpaiermineshinecRPRa@ts25 C. 3. The antibody of any one of claims
1-2 wherein the antib‘%)dépats a KD fotr.hut a}nthl? r%iglinm-aa5 betV\{egr]L bo‘ﬂ% 3199 M to ab?ut 30 pM as
determined by SPR & 5T The'Eh Slt?ocffsof anylolne of craims -5 Wherdin 1(éaéljfriﬁ‘fl‘?(jdy has a KD
for humanhthepeidmaotvbessseriighdr 2ot pNecnalssiLh gBnsMiaBedelie rnvbi ¢y SRt 25 C. 55 5.

The antibody ofa¥:Qng o aiNs d Ahbe rindhp antibodyrhes aa6aR baivasn Akt 100 nM and
about 50 nM in.an in vitro assa oflpe cidin-25 bio%givi%z. 6. The antibé?ﬁ%fof any one of claims 1-5

wherein the antﬁﬁgla’)? 198 B 1EBE BEveEn abst oo h egtar[?ély é%‘om&fl 2 Ran i vivo assay of
hepcidin-25 bidrastivitgls, Zetihidoenieberly. of Ciavd Sallvenainhgracalsbay mdashrasiveptiditinduced
internalization gag{Qrslestadatian ofierenaninSalie rptikady. ofslaimpiherein dhe assay
measure%(gn IL- -indFJ:edtgecreaie fn §eryén.iron levels, 9. The Entib d){ of any one of claims 1-8
wherein the antiSSH RSP HMMC edJ Fe B A 1B T FHEARESHY BFAH BESt claims 1-9
wherein the aritipodjndomgiiisoyestisary bhificcdnktantvbgidfedaleetaenfrmntteéepidnp consisting of

the heavy chaif, caRStaNtdBY WHQHLIHMAN 1960716k and RMvariass themafwherein said variant

has less than agout 15 amino acid substitut'ﬁons, eletions, or a\dditigns., .
chronic disease, including, but not limited to, anemia resulting from infection,

inflammation, , and/or cancer. An effective amount of an antibody of the invention may
25  be administered in a single dose or in multiple doses. Furthermore, an effective amount
of an antibody of the invention may be administered in multiple doses of amounts that
would be less than an effective amount if not administered more than once.
As s well known in the medical arts, dosages for any one subject depends upon
many factors, including the patient’s size, body surface area, age, the particular
30  compound 10 be administered, gender, time and route of administration, general health,
and other drugs being administered concurrently. Dose may further vary depending on

the type and severity of the disease. A typical dose can be, for example, in the range of



11. The antibody of any one of claims 1-10 that comprises a heavy chain variable region (HCVR) and
a light chain variable region (LCVR) wherein (i) the HCVR and the LCVR have the amino acid
sequences 8shonrsiMSEQ ID NOs: 148 and 126, respectively; (ii) the HEXrRisxastke49€VR have the
amino acid sequences as shown in SEQ ID NOs: 128 and 127, respectively; (iii) the HCVR and the
LCVR have the amino acid sequences as shown in SEQ ID NOs: 150 and 124, respectively; or (iv) the
HCVR and the LCVR have the amino acid sequences as shown in SEQ ID NOs: 151 and 125,
respectively. 12. The antibody of any one of claims_é-_ll that comprises a heavy chain and a light
chain having (i) the amino acid sequences as shown in SEQ ID NOs: 6 and 14, respectively; (i) the
amino acid seqbgRces @& IBaWDINraE RdrM@siarbid esprctivels; ibrthe.eRwpmino acid
sequences as shown in SEQ | s: 9 and 17, respectively; or_(iv) amino, acid sequences as shown
A£G D NOSERAIE IR0y bt R S B TR E TR comprises o
heavy chain paipeptiadhnabavb igate Nt 3o Iy priles o sitidreirnkadh tizteabevy chain
polypeptides hayg thevamine:aeiganqyenss amshowsin SEQ; RNC:SRLd sash of 1hedlight chain
polypeptides ht ve the atlmino acid sequence as ShOWﬂ in SE% IDﬂNO' 16. 14tl Th fa[stibody of any one
of claims T-13 WH&TSIN ﬁlglrizé1 céhaif \}gﬁ%ﬁ’ee? %Cllc?n ramework and' {%18%%15 f}e aff Variable region
framework areAulbjhperarterdziotdee mglibodsenbelfirm ibddt Whegdip theblightThaikgyariable region
framework ha . I ' Stituti it] , letions as ed to the fully
human light cr?)a}%%\%%gﬁ%?é%@ﬁzﬁg%g%%r gggtoilbzm% ' elﬁﬁl%]o%%gb (?:Ya%ﬁml‘-i%ugv%@%%gthe heavy
chain variable tegion famaie ik tromdesprefairbly dnmetacidl S0 bstitatio msvadbiteris, aveh deletions as
compared to the.fully AUman-icaneEhale valiaRiessdion J{Qy‘i{k?\é‘{%%%'f%@@?elﬂyTﬂ]&rP”t'bOdy of claim

1-14 wherein the light chain variable region framework is selected from ,‘ 018, or L12. 18. The

antibody & clat?a-100 wiikesin a0y kb Sre v arap RYsEbY. frameloid fgiek sseieeted from
VH1-69, VH 1-%6n@ﬁéﬁ&&%&%ﬁﬂ%@tﬁ%@@mpﬁna@&g%&m‘emg&g%ms&%@ding an
C

antibody according to any one of claims 1-18. 20. The polynucleotide of claim 19 comprising a

nucleotide sectEhed sheddif e Fyrienahs ol eptigdoigig tracdmifnekrectileriktas shown in
SEQ ID NOs: gﬁabl)%‘g i@n@?k%?ﬁ%a%@;tﬂ@fg@%’%@iﬁlﬁ@&@ alo1aineR GHRPFLEIAG 9, fugleotide
sequence as shown in - 12 qr 13. 22. A recombinant expression yector comprising a
polynucleotideag%tgﬁr&?ﬁ%ggoa il 8‘@%%1%‘?151—(%?5%@ %Evogfo@?e tigﬂnﬁ/j%g E)Oe%t?‘i’ﬁgﬁsformed by a
vector actbrdimpteaavwiomeropoifirigyl GogabRdt T ing/hpst sethadtorgling dcettmirm:23 wherein said cell

is a Chinese hamsteniovidhh MNSLMUBIIMAHEES0 gr%ﬁ%gégeﬁe;ﬂo% réS ARG Hoany one of claims
1-18 for use in therapy. 26. An antlbod%} of any one o cglms 1-18 for ﬁhe treatment of anemia. 27. The

antibody of an§P8ié SrOAIRY RISy U B TR RS SR TaBH T a2 BHESise of the
antibody of anyveneofegiaifmsilyl Bdoratheprepgkatiorbofie2fedicameht for tivectrestmbhy, and/or
prevention of angmig,in 8 SURISE a8 Ph @b ady Afe i PREREHIRIRIS, | pEB f@i: use in increasing

serum iron levels, reticulocyt gﬁunt, red blood cell count, hemoglobin, or hematocrit in a subject. 30.
The use 67 an KRB AR GHE G ELAEIEP the preparation of a medicament for increasing
serum iron levels, refibeiocytesodrinpadtbided teldcaurnstbimmoglelm deul hdématgmitiin a subject. 31.
Use of an isolaied apfibady ﬁa@@m@afgy;@e@g%%g@gg%%a/vdmeadmc%aﬁ%g@@% RM,pr less as

S a

determined by surface plasmon resonance (SPR C and comprises i) a heavy chain polypeptide
having the amhP&HEd géﬁﬁﬁ’ésr@ L Ui e Bt RIO Mg usls dbi)Par MR A dsb tide having the
amino_ apid sem%da@ﬁhicﬂm@mdﬁﬁ@%&@dﬂﬁlum plge‘emahafaewrcﬁ ﬂfgqiﬂsm@ﬁce_i]mehtz for treating
anémia in 4 St&iﬁ&‘ivéﬁoﬁh&'ﬂﬂf%@‘%lﬁe%QHR‘&E’% {P;?et&*&%sog t’é‘ 12’&]589819«5@5%%}%5{}&&'3 of about 800

pM or less as determinied by surfacé plasmon resdnance ( ja C and comprises 1) a heavy

chain polypepiRfesHhdg e dmbLrtiansatl ek ALUR EHM SRR RiesiERSE i) a light chain
polypeptide having_ tmmaedﬁméguﬁpq@mahﬁmjmﬁﬁﬁd@cht_@wmifﬁmf@atmgﬁngmia. 33. A
process for Praghiait B ANRACA CAMMIBING IBR SIRPRT. A SUlIRg,2 oskealbacgerding to claim

23 or 24 under conditions suitable to allow expression of said antibody; and (ii) recovering the
expressed antiBEIHOBIEdAN LI tEES IS LS IR IR S AR QP HRASRIAFI A9 IRIS B of about 800 pM

or less as@eterninen pyraueface RasheesninresbnenteriSRR)saindarfisabiainabladaydie process for
producing the apfibody;eamprising 6. 21e Ak gy liupnd A hagk el wiish .l efytransformed by
a vector according to éllairﬁ 1§ ungcer cttlJIture c10r11diﬁc1)ns' sﬁf%a{% eatoeaﬁ%w e%](f)nrté&fsgllégn of said antibody;
and (ii) recovering the expressed antibody.



35. A pharmaceutical composition comprising the antibody of any one of claims 1-18 or 34, and a
pharmaceutically acceptable carrier, diluent, or excipient. 36. An immunoassay, comprising a)
obtaining a W&nM/ssBY assayed for human mature hepcidin; b) contactiR§THeE Hpage4Nith an
antibody according to any one of claims 1-18 or 34 under suitable conditions for antibody binding and
allowing any human mature hepcidin present to form a complex with the antibody; and c) detecting the
presence or absence of the complex; and/or determining the amount of the complex in the sample by
an immunodetection method. 37. The |mmunoassazy according to claim 36, wherein the
immunodetection method is an enzyme-linked immunosorption assay (ELISA), a radioimmunoassay
(MA), an |mmun@dfpat@@IK&naistwb&Md€aoa§ﬁ@@cﬁ@n inprusaeiil gesesneed miassays aradgglutination

assay, a western df‘%o%a A d 591%0 (gtfgisss%g @ &9&@% SRV QL2 ﬁiutgggg plasmon resistance

detection metho or perfouning an immunoassay comprising an antibody of any one of
claims 1-18 or 34. W&F@?@é@}ﬁ@ﬁk‘é@i@ﬂﬁ@}%ﬁ@@@@%@@%@ﬁﬂ@@gf@@:“’@ﬁ! thauPing A. Gately,

Dennis P. He, @ubﬁmgghﬁmuaammawdmamﬂmg &waﬂagmm&aﬁbgwgmwmher Derrick R.
<120> ANogl HEPCIDIN ANTIBODIES AND USES THEREOF. <130> X- 17§37 <150> 60/984910

<151> 2007-1 "0 A H5-1 R it 0S a?é”r?ﬁhe\)%rsu’é "ISNBE R a‘é‘lafe B'<212> PRT <213>

HOMO SAPIEN@MGWSMS[BW}]H;&M@P%YI@@E he PrrEute sy U§s ey His Arg 151015

ser Lys Cys Glyisagiesicays k& gtm12025 <210> 2 <211> 1329 <212> DNA <213> SYNTHETIC

<400>2 Caggtgcagc’fhe following examples are offered for illustrative purposes only, and are not
intended to limit the scope of the present invention,

10

EXAMPLES

Example i: Production of Human Hepceidin-25
Human hepeidin-25 can be obtained from commercial sources (e.g., Peptide
15 International (Louisville, Kentucky)) or produced by a variety of synthetic or
recombinant techniques known in the art. Alternatively, a fusion protein comprising the
twenty-five amino acids of human hepcidin-25 sequence and having the amino acid
sequence as shown in SEQ ID NO: 95 is expressed in E. cofi. Inclusion bodies are
isolated from 3 liters of E. coli expressing the human hepcidin fusion protein aftera 3-6
20 howr induction with I mM IPTG at 37 °C. The inclusion bodies are solubilized in buffer
A (50 mM Tris and 8 M urea (pH 8.0)). The supernatant is passed over an IMAC column
(20 mL resin). The column is washed with buffer A until the absorbance returned to
baseline and the bound polypeptides are batch eluted from the column by 0.5 M
imidazole in buffer A. The human hepcidin-25 fusion protein is pooled and reduced with
25  50mM DTT. This fusion protein is then refolded by diluting pooled material into 2 M
urea, 3 mM cysteine, 50 mM Tris (pH 8.0) to a final protein concentration less than 50
pg/ml. This material is stirred at room temperature and air oxidized for 48 hours, The
oxidized polypeptides are passed over an IMAC column (20 mL) at a flow rate of 5
ml./min, and the human hepcidin-25 fusion protein is batch eluted from the column by
30 0.5 M imidazol in buffer A. The pocled fractions containing the human hepcidin-25
fusion protein are concenirated and passed over a Superdex 75 (GE Healthcare, XK26/60)
sizing column equilibrated with 50 mM Tris, 4 M urea, pH 8.0, at a flow rate of 3



tcctgcaagg cctggacaag ctggaaaagt atggagcetga actgggtcct aagggeccat geectgggct ggegecctga
tccctcagca aacgtagatc cccccatgece cccccaaaac tggtgeagtc cat ctggcta ggcttgagtg tcaagggeag

gcagcctgagWigaeta@tgéggtcttccc gectggtcaa ccageggegt gegtggtgac acakfcbiagtesietiticcc
ccaaggacac tggggctgag caccttcctg gatgggaaat agtcaccatt atctgaggac gggccaagga gctagcgcecc
ggactacttc gcacaccttc cgtgccctcc caacaccaag agcacctgag tctcatgatc gtgaagaagc ctgggtcctc atttatccaa
taagctgggt tttcatcctt acctgggtgt accgcggaca aatccacgag acggccgtgt attactgtgc accacggtca ccgtctcctc
tgctccagga geacctccga cccgaaccgg tgacggtgte ceggetgtee tacagtecte agcagcettgg gcacgaagac '
gtggacaaga gagttgagtc ttcctggggg gaccatcagt tcccggaccc ctgaggtcac Page 1 agtgaaggtt60

gcgacaggccl i cattaatiaabiOmatafecas4indegeoiggaag 3 agacticeatcaddmagerrcagecd20
gtggaactcads agoagialesed? GACASHINRENT CRAAIFDONRD AHERIANGTA0 05MIRY0TE0 glggacatga

gtgcataatg agcgtcctca tccaacaaag cglaé;qa ccac agcctgacct aatgggceagc ttcttcctet tcatgetceg tetetgggt
>

<210> 3 <2115:1999-25 pHSHANR ¥ NW@W@M@%@@M@&@%@@%@Wﬁémg
aatgaaaagt atggageiga mcigughicahaagegbe Cat ool apetggtyequigainugicagearaasgiayartc
coccCatgs ccaRARRRnaIOHREN 9A SIecalerld AUsailon RenRRRERY, cRdaRpeC Agccigacc
aatgggcagc ttcticctct gccaggaaga ccaagacaaa ccgteetgea gectcecgic aggigtacac gectggtcaa
cggagaacaa a@é@ﬁg@l@'@t @g@@]ﬂg&lﬂ}g@f@d with 0.1 % TFA in water until the absorbance

returned to baseline and the bound polypeptides are eluted from the coluran with a linear
gradient of ACN from 20% to 40% with 0.1% TFA at a rate of 0.5%/min. Fractions
which contain the human hepcidin-25 polypeptide are pooled and analyzed by N-terminal
10 amino acid sequencing and matrix assisted laser desorption/ionization mass spectrometry
(MALDI-MS). Polypeptides encoding rat, mouse, and cynomolgous monkey hepcidin-25
and various N-terminally truncated forms of human hepeidin-235, including hepcidin-22

and hepcidin-20 were obtained commercially (e.g., Peptide Tnternational),

15  Example 2: Affinity Binding Measurements of anti-Hepcidin-25 Fabs and Mabs
A surface plasmon resonance biosensor such as the BlAcore® T100 may be used

to measure binding kinetics and affinity of the antibodies disclosed herein. The
BIAcore® system utilizes the optical properties of SPR to detect alteration in protein
concentration of interacting molecules within a dextran biosensor matrix. Except as

20 noted, all reagents and materials are purchased from BlAcore® AB (Upsala, Sweden).
All measurements are performed at 25 °C. Samples are dissolved in HBS-EP buffer (150
mM sodium chioride, 3 mM EDTA, 0.05% (w/v) surfactant P-20, and 10 mM HEPES,
pH 7.4). To capture Fabs with human kappa, goat-anti-human kappa is immobilized on
flow cells 1 to 4 of a CMS5 sensor chip at a level of 5000-10000 response units (Rus)

25  using an amine coupling kit. To capture Mabs with mouse IgG1, goat-anti-mouse Fc
gamma is immobilized on flow cells 1 to 4 of a CMS sensor chip at a level of 5000-10000
Rus using an amine coupling kit. To capture anttbodies with human IgG4, protein A is
immobilized on flow cells 1 to 4 of a CM4 sensor chip at a level of 400-700 Rus using an
amine coupling kit. Fabs prepared from E. coli periplasma and Mabs prepared from

30 mammalian cell culture are evaluated using multiple analytical cycles. Each cycle
consists of the following steps: 0.3-2 minutes injection of a Fab or a Mab at ~10

ul/minute aiming at a capture of 200-1000 Rus, 2 minutes injection at 50 pl/minute of



tggtgcagtc catctggcta ggcttgagtg tcaagggcag gcagcctgag ttgactactg cggtcttccc gectggtcaa ccagecggcegt
gcgtggtgac acaagcccag caccctgecc ccaaggacac gccaggaaga ccaagacaaa ccgtecctgca gectcecgte
aggtgtacac geregerdasitygagaacaa acagcaggcet tggggcetgag caccttcact ganggjmaetsagieatcatt
atctgaggac gggccaagga gctagcgecc ggactacttc gcacaccttc cgtgccctcc caacaccaag agcacctgag

" tctcatgatc ccccgaggtc geccgegggag ccaggactgg ctccatcgag cctgecccca aggcttctac ctacaagacc
aaccgtggac gtgaagaagc atttatccaa tttcatcctt accgcggaca acggccgtgt accacggtca tgctccagga
cccgaaccgg ccggcetgtce agcagettgg gtggacaaga ttcglggggg tccecggacce cagticaact gageagttca
ctgaacggca aaaaccatct tcccaggagg cccagcgaca acgcctcccg aagagcaggt Page 2 ctgggtcctce taagctgggt
acctgggtga aatecagaghaitacigigottutaiaaicpgtaceictamigacygigiciiacagiceisigicaggaagac gagttgagte
gaccatcagt Clgaggieas 4qiag t%g?a%%ég%&F&&éﬁ%%%%%%&?oar%@s%%%‘%%%aé%‘ccaa tegeegtgga
tgctggactc ggcaggaggg tggcdtggag ccgtgtggtc gtgcaaggtc agggcagcece gadccaggte gtgggaaage
cgacggctce gaBfskietienetircty abefadhyid ghirarsalyyiechlvtdadtdd cacHjcetaeeeYygggg
agcctccacc gageatagealgiggadacicd dg gacialue.ciacAcsigmaanalatogt ekigctgite gtgcgtggty tggcgtggag
ccgtgtgaic.atocagagia iREChy A iﬂ?%%?@%%ﬁ&‘%%@@aa%%&q?&%%%?R%%?&%ﬁt%oﬂwm

X17737Sequence |s?t|ng catggfcg:g gatgcatga ggcfré%gcac aaccactaca cacagaagag cctctceetg1320

tctctgggt1329 <210>Thahuman hepmdap3 > SupgNa pepepasies pRItHETE kab(eB 2sedggtigiagce tectgcaagg
cctggacaag ctggmanagitiftedaaetonpeige Jitt-aagegschal GUe s 00RICh Bg40RG e Iecctcagea
aacgtagatc cccecatgec.ceeceaaaac, gtggacgtga gigcataatg agegtectca aaag cgagagccac
acctgacct sat A i e o P e e S 8 gt temmonocas
gcagcctgag ttgtiétanterédpetheteagocioytcild odheedeieut ¢ gigriacabdugtucalcisectgccc
ccaaggagac JeRAYSAAGAICAERATACABRCEaIGEIgEa SERInetOtGROMGIATAs geotygicaa cggagaacaa
acagcaggct tgatgcatga .tggggctgag caccttcctg gatgggaaat agtcaccatt atctgaggac, gggecaagga
oragegoes G S R A R A 1B D At e B e
gccgegggag céadgdeibly s chan gz onpusedel Bggtstaddenidirdgdde hemeytygacyetictgcac
gigaagaagc atfiaraadlicales thaReaauaREasacagRRatEL BORARGRINA IITIErANEAGRSIARRCIT
ccggetgtee aggagcttgg gtggac ttcct tcccggacce cagttcaact gagcagttca cigaacggea
aaaaccatct tcéf%\%8‘5@&%@2&8@3&&”@cd%%?%ggcﬁqﬁagagcaggt aaccactaca ctgggtcctc taagctgggt
acctgggtdfaatccacgag attactgtge ccgtctecte geacctcecga tgacggtgte tacagtectc gcacgaagac gagttgagtc

gaccatcagt ctgaggtcac ggtacgtgga Sa}cgglc(ggg@rggg%gg%g?ﬁg}caa}laﬁgc&%?n%atgaccaa tcgccgtgga
tgctggactc ggcaggaggg cacagaagad ' P

Fab Kon M7, s7) Kot (57) Kp (M)
JXB7 2.498+06 6.98E-03 2.80E-9
Hu22 7.05E+06 4.56E-03 6.47E-10

1.7 3.80E+06 1.48E-03 4.22E-10

3.12 3.94E+06 3.47E-04 8.83E-11

3.23 3.53E+06 2.78E-04 7.88E-11

The human hepcidin-25 binding parameters of the mouse Mab JXB7 and certain
20 buman engineered anti-hepcidin Mabs are shown in Table 6. Therefore, human
engineered anti-hepcidin Mabs having a binding affinity (Kp) for human hepcidin-25 up
to about 33-fold lower than that of the mouse Mab JXB7 were identified. The heavy
chain constant regions for Mabs JXB7 and 31B2 are mouse IgG1. The heavy chain
constant regions for the other Mabs in Table 6 were human IgG4 (SEQ ID NO: 94).



agtgaaggtt60 gcgacaggcecl20 cactaactacl80 cacagcctac240 gcgcgggggg300 agectccacc360
gagcacagcc420 gtggaactcad480 aggactctac540 ctacacctgc600 caaatatggt660 cttcetgttc720

gtgcgtggtg 780 Wgres§ o840 ccgtgtggtc900 gtgcaaggtc960 agggcagccc2VUgadsasg¢e 1080
gtgggaaagc 1140 cgacggctccl1200 gaatgtcttc1260 cctctecectgl320 1329 <210> 5 <211> 1329 <212>

DNA <213> SYNTHETIC <400> 5

47-

Table 6: Binding to Human Hepcidin-25

Mab Kon (M7, s7) Koff (s) Kinetic Ky (M)
JXB7 3.70E+07 7T37E-(3 1.99E-9
3182 1.89E+06 1.27E-04 7.52E-11
Hu22 1.09E+07 8.64E-03 7.64E-10
3.23 6.20E+06 6.59E-04 9.94E-11
3.8 5.58E+06 7.68E-04 1.05E-16
£1.8 5.31E+06 1.82E-04 3.42E-11
3.12 3.68E+06 2.20E-04 5.99E-11
5 The cynomolgus monkey hepcidin-25 and mouse hepcidin-25 binding parameters

of various human engineerad anti-hepcidin Mabs are shown in Tables 7 and 8,
respectively. Binding to rat hepeidin-25 was undetectabie for Mabs Hu22, 3.23, and 3.8
Generally, the Mabs Hu22 and 3.23 were shown to have a Kp for mature cynomolgous
monkey hepeidin that was comparable that for human hepcidin-25. However, Mab 3.8

10 was shown to have a Kp for cynomolgous monkey hepeidin-25 over 10-fold lower than
for human hepcidin-25. On the other hand, Mabs Hu22, 3.23, and 3.8 were shown to

have a much fower Kp for human hepcidin-25 than for mouse hepcidin-25.

15 Table 7: Binding to Cynomolgus Monkey Hepcidin-25
Mab Kon (M7, s) Koff (s7) Kinetic Kp (M)

Hu22 8.13E+06 8.16E-03 9.86E-10

3.23 6.51E+06 5.77E-04 8.88E-11

3.8 7.07E+07 6.60E-04 9.33E-12

20
Table 8: Binding to Mouse Hepcidin-25

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

Hu22 1.62E+06 1.26E-01 7.76E-08

323 3.83E+06 1.92E-01 5.01E-08

3.8 3.57E+06 1.24E-01 3.46E-08




caggtgcagc tggtgcagtc tcctgcaagg catctggcta tggggctgag gtgaagaagc ctgggtcctc agtgaaggtte0
caccttcctg atttatccaa taagctgggt gcgacaggcecl20 Page 3 X17737SeguencelL sting .txt cctggacaag
ggcttgagtg Feogggeass7ticatcctt acctgggtgt cactaactac180 gtggaaaagt tcaRggycagsigatscatt
accgcggaca aatccacgag cacagcctac240 atggagctga gcagcctgag atctgaggac acggccgtgt attactgtge
gcgcgggggg300 actgggtcct ttgactactg gggccaagga accacggtca ccgtctectc agectccacc360 aagggceccat
cggtcttccc gctagegcecc tgctccagga gecacctccga gagcacagcec420 geectgggct gectggtcaa ggactacttc
cccgaaccgg tgacggtgte gtggaactca480 ggcgecctga f£Lageggegt geacaccttc ccggetgtee tacagtecte
aggactctac540 tccctcagca gegtggtgac cgtgcecctcc agcagcettgg gcacgaagac ctacacctgc600 aacgtagatc

acaagcccag CaneassRad (WonsRagagldioaeicranaatggbhloraneaignt raTRGGRREAYCACCIgag
ttcctggggg gaadateagipotieatgttc 720 cccccaaaac ccaaggacac tetcatgatc tcccggaccce ctgaggtcac

gtgcgtggtg780 gtggacgtga gecaggaaga ccececgaggtc cagttcaact ggtacgtgga tggegtggag840 gtgeataatg
ccaagacaaa gccgegdiaty agcaltheacd cage bt TG th HeD00 AyctReEitiastegeityeadcaggactgg
ctgaacggca aggasiagaadtecargateRoiniseansaang gosiecedioalaralegagaaaacratelccaaagcecaa

ottt gc G B e R D e Y PSR e cqpagaacaa
ctacaagacc acjdutsdduteyeiipgtionced deggdror 20 0trenteet Boagedgdderibegty§ic2iagageaggt
ggcaggaggg gaatpictnliabl iaatericaniantacatgaggrlclanac aracamias i rasaaaqgmg)cetctcecctg1320
tetetgggtl 329 IS“%%QS? —tér%n]h]fzﬁl? %%eﬁz\g;%ig?c%;r ﬂi%%&?elﬁgy)wn%ﬁffﬁg tc1)“a>01§in g purposes.
10 The inducible expression of the FPN-GFP molecule is controlled using the T-REx
system, a conmmercially available tetracycline-regulated expression system without viral
transactivators (Invitrogen, Carlsbad, CA). The FPN-GFP coding sequence is cloned into
pCDNAA4/TO vector, which contains an inducible promoter and a Zeocin resistance
marker. The resulting construct is transfected into T-REx-293 cells which express the
15 regulatory protein required for doxycycline inducible expression. Zeocin resistant clones
are tested for the inducible expression of FPN-GFP. Cell growth conditions are
essentially as described in the manufacturer’s vser manual for the T-REx System.
Briefly, cells are grown in DMEM, 10% dialyzed FBS, 20 uM FAC (ferric ammonium
citrate), plus 5 pg/mL penicillin-streptomycin. Selection is maintained with 100 pg/mL
20 Zeocin and 5 pg/mL Blasticidin. Cells are plated onto 96-well black/clear plates that are
coated with poly-D-lysine. A high resolution fluorescent plate reader is used for reading
the total fluorescence per well.
Essentially the assay is run as follows: following trypsinization, 96-well assay
plate is sceded with 9,000 cells/well using the FPN-GFP/TREx 293 stable cell line.
25  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 added to each well to induce FPN-GFP
expression. This induction is allowed occur for 8 hours. After the induction, media is
aspirated media and the wells are washed carcfully with 120 plL/well PBS. It is important
to remove all liquid from cach well as any leftover media will continue to induce
30 expression of FPN-GFP.
The desired treatments are set up in a 96-well format for quick addition to an

assay plate after washing, Final assay volume per well is 45 pL. ITmmediately afier

adding the treatments, the assay plate is read using the high resolution fluorescent plate



Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly ser 151015 Ser Val Lys Val Ser Cys Lys
Ala Ser Gly Tyr Thr Phe Leu lle Tyr 202530 Pro lle Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu
Trp met 354802@Ho2sa7Phe His Pro Tyr Leu Gly Val Thr Asn Tyr Leu Gledya £20esB85660 Lys Gly
Arg val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr Page 4 X17737SequencelListing.txt 65707580
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Gly Gly Thr Gly Ser
Phe Asp Tyr Trp Gly GIn Gly Thr Thr 100105110 Val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val
Phe Pro Leu 115120125 Ala Pro Cys Ser Arg Ser I@[ Ser Glu Ser Thr Ala Ala Leu Gly Cys 130135140
Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn ser 145150155160 Gly Ala Leu Thr Ser

Gly Val His Thishg:Rsex AasaldigunGharser hoThidk{8inzas Gholeur TMdiRerhew Sekser Val Val Thr
Val Pro ser Ser Ser 180455490 Ley Gl T Lys.The Tyr T Cys Asp Yl Asp Hig Ly Pro Ser Asn
195200205 Thr(f_ys Val sp yslf&rg P&l Giu Ser Eys yr Efly 10 Pro ﬂ&Iys P5' 10215254

hepcidin-25 induced maximal internalization and degradation of ferroportin at 0.5 uM,

The ICsq for human hepcidin-25 is approximately 8 nM. For anti-hepcidin antibody

5  neutralization assays, the human hepcidin-25 concentration is kept at 100 nM and the

anti-hepcidin antibodies are run at 2x dilutions from 0.5 uM to 8 nM. The plates are

incubated for 24 his, after which, they are read again, and the data is generated as the

ratio of total flucrescence units (FLU) per well at 24 hours divided by the total FLU per

well at O hours.

10 In this in vitro assay, human hepcidin-25 bioactivity was neutralized with various

anti-hepcidin Mabs with an 1Cso measuring as shown in Table 9.

Table 9. In Vifro Neutralization Activity of anti-Hepcidin-25 Human Engineered

Mabs
15
1Cs (nM) = Std. Error (n >
Mab 4)
3.23 5914172
312 622+59
3.6 546415
3.9 51.1+138
HuZ2 163 =124
Example 4: Administration of Anti-hepcidin Moneoclonal Antibodies Raise Serum
Iron Levels in Cynomolgus Monkeys Treated Subcutanecusly with Interleukin-g
20

The activity of anti-hepcidin antibodies on IL-6 induced serum iron dysregulation
in cynomolgus monkeys may be determined as described below.
Briefly, anti-hepcidin antibodies are administered to male cynomolgus monkeys at
I and 10 mg/kg as an i.v. bolus. Approximately one hour after antibody administration,
25  the animals receive a single subcutaneous administration of human IL-6 at 5 ug/ke.
Blood samples are collected at -1 hour (prior to antibody dosing), 0 hour (immediately
prior to IL-6 dose) and at 1, 3, 6, 12, 24, 48, 96, 168, 336, 504, and 672 hours following
IL-6 treatment. Preferably, each treatment group consists of at least 3 animals, Serum

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



Pro cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe 225230235240 Pro Pro Lys Pro
Lys Asp. Thr Leu Met lle Ser Arg Thr Pro Glu val 245250255 Thr Cys val Val Val Asp Val Ser Gin Glu
Asp Pro Glowaeti@tn g 260265270 Asn Trp Tyr val Asp Gly val Glu Val ig/asm#sdadiys Thr Lys Pro
275280285 Arg Glu Glu GIn Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr 290295300 val Leu His
Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val 305310315320 Ser Asn Lys Gly Leu Pro Ser
Ser lle Glu Lys Thr lle Ser Lys Ala 325330335 x17737SequenceListing.txt 340345350 Glu Glu Met
Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys ( (ly 355360365 Phe Tyr Pro Ser Asp lle Ala Val Glu
Trp Glu Ser Asn Gly Gin Pro 370375380 GIU-Asn-Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp
Gly Ser 38539039m1¢0Q Rhgnikhacd eddlad SenhA@ikets Thr Mak~Aaspidye Semhitdef Rdeainglu 405410415
Gly Asn Val Ptggl Smegr%yrcé\;s r Val Met His Glu Ala Leu His Asn His 420425430 Tyr Thr Gin Lys Ser
Leu Ser Leu Ser Leu Gly 435440 <210> 7 <211> 443

Table 10. Anti-Hepeidin Mab Inhibitien of I1L-6 Induced Decreases in Serum Iron

5 Levels in Cynomolgus Monkeys
Group | #0of | Test/Control | Dose | Target Target Dose Target
Males | Articles Route | Dose Concentration | Dose
Level Volume
(mL/kg)
1 3 1X PBS V. 0 mg/kg |0 mg/mL 33
IX PBS with { 8.C. | OGugkg | 0Ougml 1
rHSA
2 3 IX PBS 1LVv. Omgkg {|0mgkg 33
HL.-6% S.C. | Sugkg |5ug/mL 1
3 3 Hu22 Lv. 1 mg/kg {0.3 mg/mL 3.3
1L-6% S.C. | Spgkg |5ug/mL 1
4 3 Hu22 V. 10 mg/kg | 3 mg/mL 33
IL-6* S.C. |Suglkg |5ug/mL 1
5 3 3.23 Lv. 1 mg/kg | 0.3 mg/mL 33
1L-6* S.C. |5ughkg -]5ug/mL 1
6 3 3.23 LV. 10 mg/kg | 3 mg/mL 33
IL-6% S.C. [Spgke |5upug/mL 1

*All IL-6 doses are administered in a vehicle consisting of 1X PBS containing
0.1 mg/mL recombinant human serum albumin,
S.C.  Subcutaneous injection; given via 1 injection site
10 1V, Intravenous; given as an injection via the saphenous vein.

Compared to the PBS control group, human I1L.-6 treatment produces a transient
reduction of serum iron levels, reaching a nadir at 12 hours post IL-6 treatment.
Intravenous administration of Hu22 and 3.23 at 10 mg/kg approximately 1 hour prior to

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

statistically significant differences in serum iron levels compared to control. Therefore,



<212> PRT <213> SYNTHETIC <400> 7 Gin Val Gin Leu val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly
ser 151015 Ser val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ile Tyr 202530 Pro lle ser Trp val

Arg Gin Ala W@y dSsme@ly Leu Glu Trp met 354045 Gly Asn Phe His Propdykgth&i¥Asp Thr Asn
Tyr Asn Glu Lys Phe 505560 Lys Gly Arg Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65707580 met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr cys 859095 Ala Arg Gly Gly
Thr Gly Ser Phe Asp Tyr Trp Gly Gin Gly Thr Thr 100105110 val Thr val Ser Ser Ala Ser Thr Lys Gly
Pro Ser Val Phe Pro Leu 115120125 Ala Pro Cys ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys
130135140 Page 6 X17737SeguencelListing.txt Led'val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser

Trp Asn Ser 1 r s Thr heVPﬂ Leu nSer
1(2%173817?8;:56@75(1&5?% lg%@r}{ ﬁ%eég%g}gr égl{b\/%%ﬂﬁil\!/ﬂaél -I;QS e}nsgr soélr g&%gi LYY Gly Thr

Lys Thr Tyr Thre@ eRORa R S ey adi bloac“‘“’ﬂy

Example 5: Determination of Selectivity of anti-Hepcidin Antibodies using MALDI-
5 TOF

Clinical routine diagnosis of biomarkers is mostly based on immunological,
quantitative techniques—e.g., ELISA. These methods are often not applicable for small
antigens or for antigen isoforms (Sparbier, K., International Meeting of the Association of

10 Biomolecular Resource Facilities, Salt Lake City, UT, Poster V28-S, (2008); and
Gutierrez, J.A., et al., (2005)).

Anti-human hepeidin Mab 31B2 is conjugated to CNBr activated sepharose 6MB
resin (GE healthcare, Piscataway, NI) according to the manufacturers protocol. Briefly,
the sepharose resin was washed with 1 mM HCI three times and the antibody was diluted

15 into coupling buffer (100 mM NaHCO3, 0.5 M NaCl, pHE.3). Approximately 1.7 mg of
antibody was used for conjugation at 4 °C overnight 1o every mg of resin. Excess
antibody was washed away by 0.1 M acetate buffer pH 4. Approximately 100 ml of
human serum sample was incubated with 0.8 ml of this sepharose-31B2 resin at 4 °C.
After overnight incubation, the resin/serum mixture was packed into 2 coluran and

20 washed with 10 — 20 column volumes of 10 mM sodium phosphate, 0.5 M NaCl, pH 7.4.
The column was washed with 5 — 10 column volumes of 10 mM sodium phosphate pH
7.4 without NaCl. Finally, the column was eluted with 0.2% TFA. The eluted fractions
were analyzed for molecular weights on a Vovager-DE STR instrument {(Applied
Biosystems, Foster City, CA) in lincar mode.

25 For molecular weights smaller than human hepcidin-25, the mass spectrum was
generated using a peptide matrix. A dominant peak corresponding to human hepcidin-25,
{2790 Dalton) was identified. Less dominant peaks for various truncated forms of
hepcidin, namely hepcidin-24 (2674 Dalton), hepeidin-22 (2436 Dalton), and hepcidin-20
(2192 Dalton), were also detectable.

30 For molecular weights bigger than human hepcidin-25, the mass spectrum was
generated using a protein matrix. A dominant peak corresponding to human hepeidin-25
(25 aa, 2790 Dalton) was still identified, but no peak corresponding to prepro-hepeidin
(84 aa, 9400 Dalton) or pro-hepcidin (60 aa, 6929 Dalton) was detectable.



195200205 Thr Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro 210215220 Pro Cys Pro
Ala Pro Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe 225230235240 Pro Pro Lys Pro Lys Asp Thr
Leu Met lle @erzAygoF#¥Pro Glu Val 245250255 Thr Cys val val Val Asp \VAI'Ses2@ii&1¢PAsp Pro Glu
val Gin Phe 260265270 Asn Trp Tyr val Asp Gly Val Glu val His Asn Ala Lys Thr Lys Pro 275280285
Arg Glu Glu GIn Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr 290295300 val Leu His Gin Asp Trp
Leu Asn Gly Lys Glu Tyr Lys cys Lys val 305310315320 ser Asn Lys Gly Leu Pro Ser Ser lle Glu Lys
Thr lle Ser Lys Ala 325330335 Lys Gly Gin Pro Argbglu Pro Gin Val Tyr Thr Leu Pro Pro Ser Gin
340345350 Glu Glu met Thr Lys Asn Gin Val Ser Leu Thr Cys Leu val Lys Gly 355360365 Phe Tyr Pro
Ser Asp lle Ala Val @m@%ﬁﬁ&ﬁa&@ﬁkﬁéﬂ@mmmmﬁi 53&@1@@%&}363@@&(@1}1&8’@ Thr Pro Pro

Val Leu Asp Se% @e i% ’i e38531%7%?§% 499 t@@%ﬁ’&e hey )P'%?%%r a Ié[ %A§p Lys Ser Arg

Trp Gin Glu 4054 ! sequenceLlshng Xt Gly Asn Val s Ser Val Met His
Glu Ala Leu Hﬁgegq:gﬁqq{shnman serum as compared to precursor and/or N-terminally tmncated OrIns

thereof known to exist in human serum .

Example 6: Correction of Cryptic Splicing of anti-Hepcidin-25 Antibody-Encoding
mRNA upon Expression in CHO Cells
Standard molecular biology techniques may be used to prepare the recombinant
expression vectors, transfect the host cells, select for transformants, isolate host cell lines
10 capable of expressing an antibody of the invention, culture the host cells and recover the
expressed antibodies from culture medium. Surprisingly, upon production of the Mabs
3,12 and 3.23 by Chinese hamster ovary (CHO) cell suspension cultures using a
recombinant glutamine synthetase (GS) expression system (Lonza Biologics, Inc.,
Slough, UK), unusually high level of antibody-protein aggregation were observed (~15%
15  and ~30 %, as measured by size-exclusion chromatography, respectively). However, a
high level of aggregation was not observed when the two Mabs were transiently
expressed in human-origin HEK-293 cells. An examination of the mRNA from each of
the two CHO cell lines revealed the presence of transcripts of unexpected sizes,
suggesting that the nucleotide sequences encoding the antibody proteins of Mabs 3.12
20 and 3.23 were susceptible to cryptic splicing events. Additionally, an examination of the
aggregated protein samples revealed the presence of truncation in the light chain protein,
Sequencing of cDNA prepared from mRNA isolated from CHO cells expressing Mabs
3.12 and 3.23 confirmed that the presence of cryptic introns in the light-chain genes. The
splice donor was contained in the codons encoding the amino acid residues R/VS of LC
25  CDRI (amino acid 5-7 of SEQ ID NO: 43 and “/” denotes the splice junction, in frame).
Furthermore, a probable branch point was found at the codons encoding the amino acid
residues LI of FRL2 (SEQ ID NO: 40) with a probable poly-pyrimidine stretch in the
codons encoding the amino acids residues STL and SPL in the LCDR2 of Mab 3.12 and
3.23, respectively. And lastly, the acceptor sites were identified at the codons encoding
30 for the amino acid residues C/Q/Q in LCDR3 of both Mabs 3.12 and 3.23 (amino acids
1-3 of SEQ ID NO: 61; “/” denotes the probable splice junctions).



420425430 Tyr Thr Gin Lys Ser Leu Ser Leu Ser Leu Gly 435440 <210> 8 <211> 443 <212> PRT
<213> SYNTHETIC <400> 8 Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 151015
Ser Val Lyswiak@en3ysilys Ala Ser Gly Tyr Thr Phe Leo lle Tyr 202530 P€gHs8ev0Rig¥al Arg Gin
Ala Pro Gly Gin Gly Leu Glu Trp Met 354045 Gly Asn Phe His Pro Tyr Leo Gly Val Thr Asn Tyr Leu
Glu Lys Phe 505560 Lys Gly Arg val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65707580 Met
Glu Leu Ser Ser Leo Arg Ser Glu Asp Thr Ala Val Tyr Tyr cys 859095 Ala Arg Gly Gly Thr Gly Ser Phe
Asp Tyr Trp Gly Gin Gly Thr Thr 100105110 Val Thr,val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
Pro Leu 115120125 Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leo Gly Cys 130135140 Leo

Val Lys Asp Tyr Pheﬁ%@m&?m\m&eﬁh&w@d e%eds&f;ﬁg ﬂ}@ﬁg&%ﬂ&ma%lﬁ@@ﬂ Atz Leu Thr Ser Gly
Val His Thr Ph Igl er 16 16 735, S%{) d % u Tyr egj(_ cchSer Ser Val Val Thr Val
Pro Ser Ser se ggg&%@?&?# g] 5rﬁ E Tyr Thr E%Sé Ash @Xﬁii Riis tI?’ro Ser Asn

sequences conferring the splice donm branch point, acceptor and poly pyrnmdme tract 1o

the cryptic intron. More specifically, the donor site was changed from CGC GTA AGT

5 10 AGA GTC TCC (SEQ ID NO: 45). The branch point was changed from CTG ATC to

CTC ATC (SEQ ID NO: 162); the poly pyrimidine tract from TCC ACC CTG to AGC

ACA CTG (SEQID NO: 77y and from TCC CCC CTG to AGC CCA CTG (SEQ ID

NO: 78)in 3.12 and 3.23, respectively; and the acceptors from TGT CAG CAG TGG to

TGC CAA CAA TGG (SEQ ID NO: 100).

10 Accordingly, subsequent expression of the light chains of Mabs 3.12 and 3.23 was
effectnated by recombinant expression vectors harboring the modified DNA sequences as
shown in SEQ ID NOs: 12 and 13, respectively. The amount of aggregated antibody
produced upon expression of the modified nucleic acid sequences in CHO cells was
determined to be 1% or less for both the 3.12 and 3.23 Mabs,

15 Modifications to the DNA sequences encoding the Hight chains of various other
antibodies of the present invention would likewise be expected to be of great benefit since
the splice donor, poly pyrimidine tract, and the splice acceptors are from the codon
encoding LCDRs that give specificity to the antibody. The branch point is in FRL2 and
the LLIY sequence is highly conserved in Hght chain frameworks. Moreover, the QQ

20 motif, whose encoding nucleotide sequence spans the identified splice acceptor region, is
conserved within the LCDR3 of many of the anti-hepcidin mAbs of the invention,

(Generally, many light chain germline sequences contain one or both of these Q codons

(CAQ) that can serve as the acceptor of potential cryptic introns.



195200205 x17737sequencelListing.txt Thr Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys
Pro 210215220 Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe 225230235240
Pro Pro Lys Pro Lys Asp Thr Leu met lle Ser Arg Thr Pro Glu val 245250255 Thr Cys Val Val Val Asp
Val Ser GIn Glu Asp Pro Glu Val Gin Phe 260265270 Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
Lys Thr Lys Pro 275280285 Arg Glu Glu Gin Phe Asn Ser Thr Tyr Arg val Val Ser Val Leu Thr
29029530 Yal I u His Gin Asp Trp Leu ASP Gly Lys Glu Tyr Lys Cys Lys Val 305310315320 ser Asn
Lys Gly Leu Pro er Ser lle Glu Lys Thr lle Ser Lys Ala 325330335 Lys Gly Gin Pro Arg Glu Pro Gin
val Tyr Thr Leu Pro Pro Ser Gin 340345350 Glu Glu met Thr Lys Asn Gin Val Ser Leu Thr Cys Leu val
Lys Gly 355360368 hiMypddrai@ebiadp HleratavabGly- ;Im@uaa%rﬁsso@m@rpﬁr@r%%? 5380 Glu

g Lo The VoL ALy St g S BT A LA AcH AT PR 87 & 8ar val Mo His
Glu Ala Leu Mgdenisd WB@W%HSIS@% Of
(i) LCDRI, LCDR2, LCDR3, HCDRI, HCDR2, and HCDR3 having the amino
acid sequences as shown in SEQ ID NOs: 52, 60, 62, 65, 71, and 73, respectively;
(i) LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 having the amino
acid sequences as shown in SEQ ID NOS: 42, 76,62, 79, 87, and 46, respectively;
- (1)) LCDR1, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 having the amino
amd sequences as shown in SEQ ID NOs: 41, 53, 31, 63, 84, and 46, respectively;
(iv) LCDRI, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 having the amino
acid sequences as shown in SEQ ID NOs: 43, 30, 3 1,32, 44, and 46, respectively;
| (v) LCDR1, LCDR2, LCDR3, HCDRI, HCDR2, and HCDR3 having the amino
acid sequences as shown in SEQ ID NOs: 43, 53, 61, 63, 85, and 46, respectively; and
(vi) LCDR!, LCDR2, LCDR3, HCDR1, HCDR2, and HCDR3 having the amino
acid sequences as shown in SEQ ID NOs: 43, 57, 61, 63, 84, and 46, respectively.

2. The antibody of claim 1 wherein the antibody has a dissociation rate {kog) for human
hepcidin-25 between about 8.5 x 10° 5™ and about 1.8 x 10 5™ as determined by SPR at
25°C.

3. The antibody of any one of claims 1-2 wherein the antibody has a Ky for human
hepcidin-25 between about 400 pM to about 30 pM as determined by SPR
at25 °C,

4. The antibody of any one of claims 1-3 wherein the antibody has a Kp for human
hepcidin-25 between about 200 pM to about 30 pM as determined by SPR at
25°C.



Tyr Thr Gin Lys Ser Leu Ser Leu Ser Leu Gly 435440 <210> 9 <211> 443 <212> PRT <213>
SYNTHETIC <400> 9 x17737sequenceListing.txt Gin val Gin Leu val Gin Ser Gly Ala Glu val Lys Lys
Pro Gly ser 151015 Ser val Lys Val Ser Cys Lys Ala ser Gly Tyr Thr Phe Leu lle Tyr 202530 Pro lle ser
Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp fnet 354045 Gly Asn Phe His Pro Tyr Leu Gly val Thr
Asn Tyr val Glu Lys Phe 505560 Lys Gly Arg val Thr lle Thr Ala Asp Lys ser Thr Ser Thr Ala Tyr

6570758Q M eu-Arg. Ser Glu. ASp Thr Ala Val Tyr Tyr cys 859095 Ala Arg Gly Gly
Thr Gly s%r Ifg]%\%tb%#y}ﬁ)ﬁ%%i)# Géslrfl %ﬁqﬁ hir%mh%%i %59 ?yr%s\/aé)l/ i QLA AHrhr Lys Gly
Pro ser Val PRE Rrbapgabris 10030 5 At PrarcyssSer Klig:SedifrsasnailySer Thr Ala Ala Leu Gly Cys

130135140 Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn ser 145150155160 Gly Ala

Leu Thr Ser Gly val His Thr Phe Pro Ala val Leu Gin ser 165170175
6. The antibody of any one of claims 1-5 wherein the antibody has an ICs, between about

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

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

and/or degradation of ferroportin.

‘8. The antibody of claim 6 wherein ‘;he assay rmeasures an [L-6-induced decrease in serum

iron levels,

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

antibody.

- 10. The antibody of any one of claims 1-9 wherein the antibody comprises a heavy chain
constant region selected from the group consisting of the heavy chain constant region of

human IgG;, IgG,, IgGaand a variant thereof wherein said variant has less than about 15

amino acid substitutions, deletions, or additions.

11. The antibody of any one of claims 1-10 that comprises a heavy chain variable region
(HCVR) and a light chain variable region (LCVR) wherein (i) the HCVR and the LCVR
have the amino acid sequences as shown in SEQ ID NOs: 148 and 126, respectively; (ii)
the HCVR and the LCVR have the amino acid sequences as shown in SEQID NOs: 128
and 127, respectively; (iii) the HCVR and the LCVR have the amino acid sequences as
shown in SEQ ID NOs: 150 and 124, respectively; or (iv) the HCVR and the LCVR have

the amino acid sequences as shown in SEQ ID NOs: 151 and 125, respectively.

12. "The antibody of any one of claims 1-11 that comprises a heavy chain and a light chain
having (i) the amino acid sequences as shown in SEQ ID NOs: 6 and 14, respectively;

(ii) the amino acid sequences as shown in SEQ ID NOs: 7 and 13, respectively; (iii) the



ser Gly Leu Tyr Ser Leu Ser Ser val Val Thr Val Pro ser ser ser 180185190 Leu Gly Thr Lys Thr Tyr
Thr Cys Asn val Asp His Lys Pro ser Asn 195200205 Thr Lys Val Asp Lys Arg val Glu Ser Lys Tyr Gly
Pro Pro Cys Pro 210215220 Pro cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe
225230235240 Pro Pro Lys Pro Lys Asp Thr Leu; Met lle Ser Arg Thr Pro Glu val 245250255 Thr cys
val val Val Asp Val Ser Gin Glu Asp Pro Glu val Gin Phe 260265270 x17737SequenceListing.txt Asn
Trp Tyr Val Asp Gly val Glu Val His Asn Ala Lys Thr Lys Pro 275280285 Arg Glu Glu Gin Phe Asn Ser
Thr Tyr Arg \GINaESErseareee TH 20298 SOQ VB M HisaBih s sheethety ASTiGInhys Glu Tyr Lys

cys Lys Val 3&5@%&%5%@&&3{}&)@ Ley.Pro Ser.ser lle Glu Lys Thr lle Ser Lys Ala
325330335 Lys Gly Gin Pro Arg Glu Pro @{Xn) Vals'Tyé})?"h%r }_%ureﬁpg 'S ger Gin 340345350 Glu Glu Met

Thr Lys Asn Gin Val Ser Leu Thr Cys Leu val Lys Gly 355360365 Phe Tyr Pro Ser Asp lle Ala Val Glu
Trp Glu Ses s GGl Bro70R/5380, Gl ASRASI.LMLLYS Ty T PIoBroVal Ley Asp Ser Asp
Gly Ser 385390395400 Phe Phe Leu Tyr Ser Arg Leu T rn\/j %%lf%yscgﬁ&r%c’ Pﬁ@l‘ie@?ﬂd

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

amino acid sequence as shown in SEQ ID NO: 8 and each of the light chain polypeptides

have the amino acid sequence as shown in SEQ ID NO: 16.

4. 'Th&? antibody of any one of claims 1-13 wherein the light chain variable region

framework and the heavy chain variable region framework are fully human.

15. The antibody of claim 1-14 wherein the light chain variable region framework has less
than 5 amino acid substitutions, additions, and deletions as compared to the fuﬁ'lly human

light chain variable region framework 02.

16. The antibody of claim I1-14 wherein the heavy chain variable region framework has less
than 7 amino acid substitutions, additions, and deletions as compared to the fully human

heavy chain variable region framework VH1-69.

17. The antibody of claim 1-14 wherein the light chain varjable region framework is selected
from 02, 018, 0r L12.

18. The antibody of claim 1-14 wherein the heavy chain variable region framework region is
selected from VHI1-69, VHI1-18, or VH1-46.

19. A polynucleotide comprising a nucleotide sequence encoding an antibody according to

any one of claims 1-18.

20. The polynucleotide of claim 19 comprising a nucleotide sequence encoding a light chain

polypeptide having the amino acid sequence as shown in SEQ ID NOs: 14, 15, 16, or 17.



405410415 Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His 420425430 Tyr Thr Gin
Lys Ser Leu Ser Leu Ser Leu Gly 435440 <210> 10 <211> 645 <212> DNA <213> SYNTHETIC
<400> 10 gacatccaga tgacccagtc tccatcctcc ctgtctgeat ctgtaggaga cagagtcacc60 atcacttgca
gtgccgagtc acgcgtaagt tccacttact tgttctggta tcagcagaaal20 ccagggaaag cccctaagct cctgatctat
aggacatccc ccctggcttc tggagtcccal80 tcaaggttca gtggcagtgg atctgggaca gatttcactc tcaccatcag
cagtctgcaa240 cctgaagatt ttgcaactta ctattgtcag cagtggagtg gttacccatt cacgttcggc300 ggagggacca

aggtggagab?@%%%?ﬁ%ﬂﬁg9&&%&%&?%@&%&%&%ﬁ@@&?@%&%&&%@%ﬁrﬁgﬁ@?ﬁ?a
gectetgttg tgtgectget gaataacttc420 tatcccagag aggccaaagt acagtggaag gtggataacg ccciccaate

gggtaactcc48 dﬁé@j’a@[g tcacagagca ggacagcaag gacagcacct acagcctcag cagcaccctg540 Page 11
X17737SequencelListing.txt acgctgagca aagcagacta cgagaaacac aaagtctacg cctgcgaagt

cacceatcagB00,gacelgagah cgcaealcac, AaR0ag AACaYaadRY ANEEAT R10% Thvdkly 645 <212>

DNA <213> SYNTHETIC <400> 11 gacatccaga tgacccagtc tccatcctce ctgtctg€at ctgtaggaga
cagagtcacc60 %Téﬁétlca“c%\l gtgccagctc acgcgtaagt tccacttact tgttctggta tcagcagaaal20

23. A host cell which has been transformed by a vector according to any one of claims 19-
22.

24. The host cell according to claim 23 wherein said cell is a Chinese hamster ovary, NSO
myeloma, COS, or SP2/0 cell.

25. Anp antibody of any one of claims 1-18 for use in therapy.
26. An antibody of any one of claims 1-18 for the treatment of anemia.
27. The antibody of any one of claims 1-18 for use in the preparation of a medicament.

28. The use of the antibody of any one of claims 1-18 for the preparation of a medicament for

the treatment and/or prevention of anemia in a subject.

29. The antibody of any one of claims 1-18 for use in increasing serum iron levels,

reticulocyte count, red bloed cell count, hemoglobin, or hematocrit in a subject.

30. The use of an antibody of any one of claims 1-18 for the preparation of a medicament for
increasing serum iron levels, reticulocyte count, red blood cell count, hemoglobin, or

hematocrit in a subject.

31. Use of an isolated antibody that binds human hepcidin-25 with a Kp of about 800 pM or
less as determined by surface plasmon resonance (SPR) at 25 °C and comprises i) a
heavy chain polypeptide having the amino acid sequence as shown in SEQ ID NO: 8 and
i1) a light chain polypeptide having the amino acid sequence as shown in SEQ ID NO: 16,

in the manufacture of a medicament for treating anemia in a subject.



ccagggaaag cccctaagct cctgatctat aggacatcca ccctggcttc tggagtcccal80 tcaaggttca gtggcagtgg
atctgggaca gatttcactc tcaccatcag cagtctgcaa240 cctgaagatt ttgcaactta ctattgtcag cagtggagtg gttacccatt
cacgttcggc300 ggagggacca aggtggagat caaacggact gtggctgcac catctgtctt catcttcccg360 ccatctgatg
agcagttgaa atctggaact gcctctgttg tgtgcctgct gaataggettc420 tatcccagag aggccaaagt acagtggaag
gtggataacg ccctccaatc gggtaactcc480 caggagagtg tcacagagca ggacagcaag gacagcacct acagcctcag
cagcaccctg540 acgctgagca aagcagacta cgagaaacac aaagtctacg cctgcgaagt cacccatcag600

ggcctgagctegeecgitacdangadstie:abrdggggag RgIGAGA5RiEE2 12 sPIoubstn pRLSPIEANA <213>
SYNTHETIC A% 1490catseada aaceoanieiesalonios Acional iglaggeon £a0a/caggoo

atcacttgca gtgccagctc aagagtctcc tccacttact tgttctggta tcagcaga c \539 aaag cccctaagcet
ity

cctcatctat aggBRBGRIfe daRe (1t TR0 AL S8 IEA 40 IRETHR 9ESDID gohEahetactc
tcaccatcag caghetgceh24dtctthavgatitgoaactiai diwycecoas ahtggagt§ GRdtedad tGigttcggc300
ggagggacca aggigeagaihgaaacggact gtggctgcac catctgtett catcttcccg360 ccatctgatg agcagtigaa
atctggaact gcctctgttg tgtgcctgcet gaataacttc420 tatcccagag aggccaaagt acagtggaag gtggataacg
ccctccaatc gggtaactcc480 caggagagtg tcacagagca ggacagﬁc;ag gacagcacct acagcctcag

cagcaccctgs40'RigesaiE PRy cRg A TRgH s5Ea s s ReEsSRiige bt bart 46600
ggcctgagct cgestgtiag taadgagiiter ddcagyygganiaggctdbikiz 102 b3 <Rpirsdbof 24d> DNA <213>
SYNTHETIC 2%%33;{%%@@%5{%1{1%%% expressed antibody.

34. Anisolated antibody that binds human hepcidin-25 with a Kp of about 800 pM or less as
determined by surface Plasmon resonance (SPR) at 25 °C, obtainable by the process for
producing the antibody comprising the steps of: (i) culturing a host cell which has been
transformed by a vector according to claim 19 under culture conditions suitable to allow
expression of said antibody; and (ii) recovering the expressed antibody.

35. A pharmacentical composition comprising the antibody of any one of claims 1-18 or 34,
and a pharmaceutically acceptabie carrier, diluent, or excipient,

36. An immunoassay, comprising a) obtaining a sample to be assayed for human mature
hepcidin; b) contacting the sample with an antibody according to any one of claims 1-18
or 34 under suitable conditions for antibody binding and allowing any human mature
hepcidin present to form a complex with the antibody; and ¢) detecting the presence or
absence of the complex; and/or defermining the amount of the complex in the sample by
an immunodetection method.

37. The immunoassay according to claim 36, wherein the immunodetection method is an
enzyme-hinked immunosorption assay (ELISA), a radioimmunoassay (RIA), an
immﬁnohistochemistry (IHC) assay, an immunofluorescence (IF) assay, an agglutination
assay, a western blot assay, a dot blot assay, a slot blot assay or a surface plasmon
resistance detection method.

38. A kit for performing an immunoassay comprising an antibody of any one of claims 1-18
or 34.



<400> 13 gacatccaga atcacttgca ccagggaaag tcaaggttca cctgaagatt ggagggacca ccatctgatg tat
cccagag caggagagtg acgctgagca ggcctgagcet tgacccagtc gtgccagctc cccctaagcet gtggcagtgg ttgcaactta
aggtggagat agcagttgaa aggccaaagt tcacagagca aagcagacta cgcccgtcac tccatcctcc aagagtctcc
cctcatctat atctgggaca ctattgccaa caaarggact atctggaact acagtggaag ggacagcaag cgagaaacac
aaagagcttc ctgtctgcat tccacttact aggataades gameactc caatggagty gtggctgcac gectetgttg gtggataacg
gacagcacct aaagtctacqg aacaggggag ctgtaggaga tgttctggta cactggcctc tcaccatcag gttacccatt catctgtctt
tgtgcetglt ccggét%e} (o] tgag cctgcgaagt agtgc cagagtcacc tcagcagaaa tggagtccca cagtctgcaa
cgtgttcggce caigftagsgamataacttc gggtaactcc cagcaccctg cacccatcag <210> 14 <211> 215 <212> PRT
<213> SYNTHBETC Rposme A Tie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser val Gly
151015 Asp ﬁ{ﬁy@ﬁ?ﬁ%ugﬁgrgys Ser Ala Glu Ser Arg val Ser Ser Thr 202530 Tyr Leu Phe Trp Tyr
Gin Gin Lys RrocGéy L yseAtadRr®kLys Leu Leu 354045 lle Tyr Arg Thr Ser Pro Leu Ala Ser Gly Val Pro

Ser Arg Phe 5 ﬁ%g ly, r #’g AsSR- |%}ﬁ:Thr Leu Thr lle Ser Ser Leu Gin 65707580
Pro é%%sp gﬁé A?a 9r’@yrA ?ﬁ%}% %?nA%%J r|oS Ser E y Tyr Pro 859095
<130> X-17737

<150> 60/984910
<151> 2007-11-02

<160> 162
<170>
<210>
<211>
<212>
<213>

<400> 1

PatentIn version 3.4
) _
25

PRT

HOMO SAPIENS

Asp Thr His Phe Pro Ile Cys Ile Phe Cys Cys Gly Cys Cys His Arg
1 5 10 15

Ser Lys Cys Gly Met Cys Cys Lys Thr
20 25

<210> 2

S 5

<213> SYNTHETIC

<400> 2

caggrgcagc tggtgcagtc tggggctgag gtgaagaagc ctgggtccic agtgaaggrtt 60
tectgcaagg catctggota caccttcctg atttatccaa taagotgggt gcgacaggec 120
cctggacaag ggcttgagtg gatgggaaat tttcatcctt acctgggtgt cactaactac 180
ciggaaaagt tcaagggeag agtcaccatt accgcggaca aatccacgag cacagcctac 240
atggagctga gcagcctgag atctgaggac acggecgtgt attactgtge gogeggogog 300
actgggtcct ttgactactg gggccaagga accacggtca ccgtctcecte agectecace 360
aagggccecat cggtcttcce getagcygece tgctccagga gcacctccga gagcacagec 420
gcectggget goctggicaa ggactacttc cccgaaccgg tgacggtgtce gtggaactca 480
ggcgccctga ccageggegt geacaccttce ccggctgtcc tacagtcctc aggactctac 540
tcectcagea gegtggtgac cgtgcectec agcagettgg gcacgaagac ctacacctge 600
aacgtagatc acaagcccag caacaccaag gtggacaaga gagttgagtc caaatatggt 660
cccccatgee caccctgeee agcacctgag ttectggyyg gaccatcagt cttectgttc 720
cceccaaaac ccaaggacac tctcatgatc tcccggacce ctgaggteac gtgcgtygty 780
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Phe Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys Arg Thr val Ala 100105110 Ala Pro Ser Val Phe lle
Phe Pro Pro Ser Asp Glu Gin Leu Lys Ser 115120125 Gly Thr Ala Ser Val val Cys Leu Leu Asn Asn
Phe Tyr Pro Arg Glu 130135140 Ala Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin Ser Gly Asn Ser
Page 13 X17737SequencelListing.txt 145150155160 Gin Glu ser Val Thr Glu Gin Asp ser Lys Asp Ser

T Bkl ééJ&LZéé%é@g{{é@@é@%@@ﬁ%ﬁ?‘é&é@%@ﬁé\ﬁ%t%'&%ys His,bys val

1801 a cys Glu Val Thr His Gin Gly Leu Ser'Ser Pro Val Thr Lys 195200205 Ser Phe Asn
Arg GREERER@YE STH298 23 (-9%-4993% 9A%-QYYLR PEFICATISASYIITHIITPRC <4088015 Asp lle Gin

met TheGriecSes R Sargeh Law SRIAR SahYatGlyal 35015AsR g lahibtdle Thydgys Ser Ala Ser
Ser Arg Val Ser Ser Thr 202530 Tyr Leu Phe Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu
354045 ARTHPArg-Fhf SO THriEa AR & A R P Pr& SERATGIPhRISE 385560 GiY8er Gly Ser Gly

Thr Aspdge iy begrdhidle: sertpeetets Gibceagfd@PQgatgaccaa gaaccaggte 1080
agcctgacct goctggtcaa aggettctac cccagcgaca tcgocgtaga gtgggaaage 1140
aatgggcagc cggagaacaa ctacaagacce acgcctcccg tgetggactc cgacggeotec 1200
ttettcctct acagcagget aaccgtggac aagagcaggt ggcaggaggg gaatgtottc 1260
tcatgcteceyg tgatgcatga ggctctgcac aaccactaca cacagaagag cctctccctyg 1320
tctctagggt ' 1329
<210> 3
<211> 1329
<212> DNA
<213> SYNTHETIC

<400> 3
caggtgcagc tggtgcagtc tggggctgag gtgaagaagc ctgggtecte agtgaaggtt 60

tcctgeaagg catgtggota caccttcact atttatccaa taagetgggt gocgacaggcce 120
cctggacaag ggcttgagtg gatgggaaat tttcatectt acctgggtga cactaactac 180
aatgaaaagt tcaagggcag agtcaccatt accgcggaca aatccacgag cacagectac 240
atggagctga gcagectgag atctgaggac acggecgtgt attactgtge gogegggagy 300
actgggtcct ttgactactyg gggccaagga accacggtca ccgtciocte agectecacc 360
aagggeccat cggtettece getagogeoe tgctecagga gcacciccga gagcacagoc 420
geectggget gectggtcaa ggactacttc cccgaaccgg tgacggtgtc gtggaactca 480
ggcgccctga ccageggcgt gcacaccttc ccggetgtec tacagiecte aggactctac 540
tccctcagea gogtggrgac cgtgecctee ageagettgg gcacgaagac ctacaccige 600
aacgtagatc acaagcccag caacaccaag gtggacaaga gagttgagtc caaatatggt 660
cceccatgec caccetgece agcacctgag ttoctggggg gaccatcagt cttcctgttce 720
cccccaaaac ccaaggacac tctcatgatce teccggaccc ctgaggtcac gtgegtogtg 780
gtggacgtga gccaggaaga ccccgaggtc cagttcaact ggtacgtgga tggcgtggag 840
gtgcataatg ccaagacCaaa gccgcgggag gagcagttca acagcacgta ccgtgtggtc 900
agcgtcotca cegtectgea ccaggactyg ctgaacggea aggagtacaa gtgcaaggte 960
tccaacaaag gectcccgic ctccatcgag aaaaccatct 6caaagccaa agggcagecec 1020
cgagagccac aggtgtacac cctgccccca tcccaggagg agatgaccaa gaaccaggtc 1080
agcctgacct gectggtcaa aggettctac cccagecgaca tcgecgtgga gtgggaaage 1140
aatgggcage cggagaacaa ctacaagace acgoctcccg tgetggactc cgacggotcc 1200

ttettectet acagcaggct aaccgtggac aagagcaggt ggcaggagyg gaatgtcttc 1260
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Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Trp Ser Gly Tyr Pro 859095 Phe Thr Phe Gly Gly Gly
Thr Lys val Glu lle Lys Arg Thr val Ala 100105110 Ala Pro Ser val Phe lle Phe Pro Pro Ser ASp Glu
GIn Leu Lys ser 115120125 Gly Thr Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu
130135140 Ala Lys val Gin Trp Lys Val_Asp Asn Ala Leu Gin Ser Gly Asn ser 145150155160 Gin Glu
Ser Val Thr Glu Gin Asp Ser Lys Asp'SerTRFIFS&EH &6 185176175 Page 14

X17 187 SequengeldstingandS gy Sendtud au ddak LecaSesdaym AdacAsprbyk &dud-ys HiscLys val

1801 51:190 T i Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro Val Thr Lys 195200205 Ser Phe Asn
Arg GIy GIH%Ys 210215 <210> 16 <211> 215 <212> PRT <213> SYNTHETIC <408%°16 Asp lle Gin
Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 151015 Asp Arg Val Thr lle Thr Cys Ser Ala ser
Ser @ﬁg@al §§5§er Thr 202530 Tyr Leu Phe Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu

3540451He TywArg Thr Ser Thr Leu Thr Ser Gly val Pro Ser Arg Phe ser 505560
<213> SYNTHETIC

<400> 4
caggtgcage tggtgcagtc tggggetgag gtgaagaage ctgggtcctc agtgaaggtt 60

tcctgcaagg catctggeta caccttecty atttatccaa taagetgggt gegacaggec 120
cctggacaag ggertgagtg gatgggaaatr tttcatcctt acctgggtgt cactaactac 180
ctggaaaagt tcaagggcag agtcaccatt accgcggaca aatccacgag cacagectac 240
atggagctga gcagcctgag atctgaggac acggccgtgt attactgtge gegegggggg 300
actgggtcct ttgactactg gggcecaagga accacggtca ccgtctcctce agoctecacce 360
aagggcececat cggtettcoce getagegooe tgotocagga gcacctooga gageacagec 420
geoctggget gectggtcaa ggactacttc cccgaaccygg tgacggtgtc giggaactca 480
ggcgcectga ccageggegt geacacctte ccggetgtcc tacagtecte aggactctac 540
tcectcagea gegtggtgac cgtgecctee ageagettygg gcacgaagac ctacacctge 600
aacgtagatc acaagcccag caacaccaag gtggacaaga gagttgagtc caaatatggr 660
cCceceatgee caccctgece agcacctgag ttcctggggg gaccatcagt cttectgrtc 720
cceccaaaac ccaaggacac tctcatgatc tcccggacce cigaggtcac gtgegtggtg 780
gtggacgtga gccaggaaga ccccgaggtc cagitcaact ggtacgtgga tggegtggag 340
gtgcataatg ccaagacaaa gccgcgggag gagcagttca acagcacgta cegtgtggtce 900
agcgtcctca ccgtcctgea ccaggactgg ctgaacggca aggagtacaa gtgcaaggtc 960
tccaacaaag goctccogte ctecatcgag aaaaccatct ccaaagoecaa agggcagece 1020
cgagagccac aggtgtacac cctgecccca teccaggagg agatgaccaa gaaccaggtc 1080
agcetgacct gectggltcaa aggetictac cccagegaca tegoegtgga gtgggaaage 1140
aatgggcagc cggagaacaa ctacaagacc acgectceccg tgetggacte cgacggetec 1200
ttcticctct acagcagget aaccgtggac aagagcaggt ggcaggaggg gaatgtcttc 1260
tcatgctecg tgatgcatga ggotctgcac aaccactaca cacagaagag cctctccectg 1320
tcrctgggt 1329
<210> 5

<211> 1329

<21iZ> DNA

<213> SYNTHETIC

<400> 5
caggtgcagce tggtgcagtc tggggetgag gtgaagaagc ctgggtcctc agtgaaggtt 60

tcctgeaagg catctggeta caccttoctg atttratccaa taagctgggt gogacaggec 120
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Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Gin 65707580 Pro Glu Asp Phe Ala Thr
Tyr Tyr Cys Gin Gin Trp Ser Gly Tyr Pro 859095 Phe Val Phe Gly Gly Gly Thr Lys Val Glu lle Lys Arg
Thr Val Ala 100105110 Ala Pro Ser Val Phe lle Phe Pro Pro Ser Asp Glu Gin Leu Lys Ser 115120125
Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu 130135140 Ala Lys Val Gin Trp
Lys Val Asp ASn Ala Leu Gin Ser GIf K< S&A198980 537609 Glu Ser Val Thr Glu Gin Asp Ser
Lys Asp @iy By Seydoey Ha596da SarSer tht Lett ThEdait SerckysAk Asp Tat Glu Lys His Lys
val 189185190 X 77378e%1enc;ceListin txt Tyr Ala CS Glu Val Thr His Gin Gly Leu Ser Ser Pro val

Thr LY 195200205 €8P Bhe Ash Xig Bly Gl Ey9sThAtE SHEY FAPPISHHE <2198 PRT <213>
SYNTHETHT k4005287 Aspd e GirgMeet @bt SeroPraSex Serdcey Genddager val@dly 151015 Asp

Arg VRl Thg e The s 38t MNBoa el agLA S VAL SRR TR20283Q g crecace

360
aagggcccat cggtcttecc getagegeco tgetccagga gcacctecga gagcacagec 420
gccctgggcet gectggtcaa ggactactic cccgaaccgg tgacggtgtc gtggaactca 480
ggcgecctga ccagcggegt gcacacctte ccggetgtcc tacagtcctc aggactctac 540
tccctcagea gegtggtgac cgtgooctee ageagettgg gcacgaagac ctacaccrgce 600
aacgtagatc acaagcccag caacaccaag gtggacaaga gagttgagtc caaatatggt 660
cceecatgec caccctgece agcacctgag ttectggggg gaccatcagt crtectgtte 720
cccccaaaac ccaaggacac tetcatgate tcecggacce ctgaggtcac gtgegtggty 780
gtggacgtga gccaggaaga ccccgaggtc cagttcaact ggtacgtgga tggcgtggag 840
gtgcataatg ccaagacaaa gecgegggag gagcagttca acagcacgta ccgtgtggtc 900
agcgtcctca ccgtectgea ccaggactgg ctgaacggca aggagtacaa gtgcaaggte 960
Tccaacaaag gccteccgte ctccatcgag aaaaccatct ccaaagcecaa agggecagece 1020
Cgagagccac aggtgtacac cctgeccccca tcccaggagyg agatgaccaa gaaccaggte 1080
agcctgacct gectggtcaa aggcttctac cccagegaca tcgecgtgga grgggaaage 1140
aatgggcagc cggagaacaa ctacaagacc acgectcccg tgctggacte cgacggetee 1200
Ttcticctct acagceagget aaccgtggac aagagcaggt ggcaggaggg gaatgtcttc 1260
tcatgetceg tgatgcatga ggctctgcac aaccactaca cacagaagag cctcteectg 1320
tctctgggt 1329
<210> 6
<211> 443
<212> PRT
<213> SYNTHETIC
<400> 6
GTE val GIn Leu val GIn ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15
Ser val Lys val ser Cys Lys Ala Ser Gly Tyr Thr Phe Leu Ile Tyr

20 25 30
Pro Ile ser Trp val Arg Gin Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45
Gly Asn Phe His Pro Tyr Leu Gly val Thr Asn Tyr Leu Glu Lys Phe
50 55 60

Lys Gly arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
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Tyr Leu Phe Trp Tyr GIn Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu 354045 lle Tyr Arg Thr Ser Pro Leu
Ala Ser Gly Val Pro Ser Arg Phe Ser 505560 Gly Ser Gly Ser Gly Thr Asp Phe Thr Lay Thr lle Ser Ser
Leu GIn 65707580 Pro Glu Asp Phe Ala Thr Tyr Tyr Cys GIn Gin Trp Ser Gly Tyr Pro 859095 Phe val
Phe Gly Gly Gly Thr Lys Val Glu lle L s-Arg Thr Val Ala 100105110 Ala Pro Ser Val Phe lle Phe Pro
Pro Sgr Asp Glu Gin Leu Lyg,Ser 11 }5612%9%‘%5%5‘?,&% Val Cygleu Leu Asn Asn Phe Tyr
Pro Arg Glu 130135140 Ala Lys Val Gin Trp Lys Val Asp Asn Ala Lay GIn Ser Gly Asn Ser
145150155160 Gin Glu Ser Val Thr Glu Gin Asp Ser Lys Asp.Ser Thr Tyr Ser Lau 165170175 Ser Ser
Thr ]ﬂ%ytT r%gﬁus%?i%%é%é EI%/S &Tu%Ll!;l/‘Is 58 @5 \%jﬁlg%ﬁ@i@@?"yrcﬁa Cys Glu Val Thr His Gin
Gly Leu Ser Ser Pro Val Thr Lys 195200205 X17737SeguencelListing.txt Ser Phe Asn Arg Gly Glu
Cyo B EAP2 15 SRV 22 PR 7037 LW €df0e8 s His Phe Pro e Cys e

Phe Cys Cys Gly Ggs Cys Arg Lys 151010 &ly Thr ly Metx( ys Arg Thr

val Thr val Ser ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro Leu
115 120 125

Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys
130 135 140

Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn Ser
145 150 155 160

Gly Ala Leu Thr Ser Gly val His Thr phe Pro Ala val Leu Gln Ser
165 170 175

Ser Gly Leu Tyr Ser lLeu Ser Ser val val Thr val Pro Ser Ser Ser
: - 180 185 180

Leu Gly Thr Lys Thr Tyr Thr Cys Asn val Asp His Lys Pro Ser Asn
195 200 205

Thr Lys val Asp Lys Arg val Glu Ser Lys Tyr Gly Pro Pro Cys Pro
210 215 220

Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser val Phe Leu Phe
225 230 235 240

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val
245 250 255

Thr Cys val val val Asp val ser GlIn Glu Asp Pro Glu val GIn Phe
260 265 270

Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro
275 280 285

Arg Glu Glu GIn Phe Asn Ser Thr Tyr Arg val val Ser val Leu Thr
290 295 300

val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val
305 310 315 320

Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala
325 330 335

Lys Gly GIn Pro Arg Glu Pro Gin val Tyr Thr Leu Pro Pro Ser GIn
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2025 <210> 19 <211> 25 <212> PRT <213> PIG <400> 19 Asp Thr His Phe Pro lle Cys lle Phe Cys
Cys Gly Cys Cys Arg Lys 151015 Ala lle Cys Gly Met Cys Cys Lys Thr 20.25 <210> 20 <211> 25
<212> PRT <213> MONKEY <400> 20 Asp Thr His Phe Pro lle Cys lle Phe Cys Cys Gly Cys Cys His
Arg 151015 Ser Lys Cys Gly Met Cys Cys Arg Thr 2025 <210> 21 <211> 25 <212> PRT <213> DOG
<400> 21 Asp Thr f4ig Phe Pro lle Cy’%ﬁ\égéﬁ%%%‘%ﬁé‘lg}%%gﬁs Lys Thr 151015 Pro Lys Cys Gly
Leu Cys Cys Lys Thr 2025 <210> 22 <211> 25 <212> PRT <213> MOUSE
X17737Sequencelisting.ixt <4002 22 Asp Thr Asn Phe Pro lle Cys lle Phe Cys Cys Lys Cys cys Asn
Asn T510 ug%chLfﬁrb@ G lle )n/sa %s%&”s THr 5855%51?%2&52&&% Eiy<212> PRT <213> RAT
<400> 23 Asp Thr Asn Phe Pro lle Cys Leu Phe Cys Cys Lys Cys Cys Lys Asn

Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro
370 375 380

Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser
385 390 395 400

Phe Phe Leu Tyr Ser Arg Leu Thr val Asp Lys Ser Arg Trp GlIn Glu
405 410 415

Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His
420 425 430

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly
435 440

<210> 7

<211> 443

<212> PRT

<213> SYNTHETIC

<400> 7
GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15

Ser val Lys g81 Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ile Tyr
25 30

Pro Ile Ser Trp val Arg GIn Ala pPro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly égn Phe His Pro Tyr %gu Gly Asp Thr Asn Tyr Ash Glu Lys Phe
60

Lys Gly Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser ggr Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
90 95

Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly Gln Gly Thr Thr
100 105 110

val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro Leuy
115 120 125

Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys
130 135 140
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151015 Ser Ser Cys Gly Leu Cys Cys lle Thr 2025 <210> 24 <211> 17 <212> PRT <213>
SYNTHETIC <400> 24 Asp Thr Phe Pro lle Cys lle Phe Cys Cys Cys Cys Cys Gly Cys Cys 151015
Thr <210> 25 <211> 571 <212> PRT <213> HUMAN <400> 25 Met Thr Arg Ala Gly Asp HiS Asn Arg
Gin Arg Gly Cys Cys Gly Ser 15101%:]{ a Asp Tyr.Leu Thr Ser Ala Lys Phe Leu Leu Tyr Leu Gly
His 202530 Ser Leu Ser Thr Trp Gly S%A%eﬁ/fé!{' '?‘I%Tﬁl% Pe"Afa Val Ser val 354045 Phe Leu Val Glu
Leu Tyr GI% Asn Ser Leu Leu Leu Thr_Ala val Tyr 505560 Gly Leu Val Val Ala Gly ser val Leu Val Leu
Gly Algdié le &5 %?09?8@2‘813%%%5%6@&3{@.Y)&]Aéﬁ‘"Tﬁf R/éisﬂsg%g\/s Asn Ala Arg Leu Lys
Val Ala GIn Thr Ser Leu 859095 val Val GIn Asn val Ser Val lle Leu Cys Gly lle lle Leu Met Met
1001%).?1}\ Val Phe Leu Hi is Glu Leu Leu Thr Met Tyr.His Gly Trp Val 115120125 Leu Thr Ser
Cys Tyr | ﬁﬁe%ellfe I erﬁﬁ'g”é%;/ﬂn”ﬂé @M%%l%ﬁgﬁgﬂeﬁ%aé&sﬂﬂ Ala Thr Ala lle Thr lle Gin
Arg Asp Trp lle Val

Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser Ser
180 185 190

Leu Gly Thr Lys Thr Tyr Thr Cys Asn val Asp His Lys Pro Ser Asn
195 200 205

Thr Lys val Asp Lys Arg val Glu Ser Lys Tyr Gly Pro Pro Cys Pro
210 215 220

Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser val Phe Leu Phe
225 230 235 240

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val
245 250 255

Thr Cys val val val Asp val Ser GIn Glu Asp Pro Glu val Gln phe
260 265 270

Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro
275 . 280 285

Arg Glu Glu Gin Phe Asn Ser Thr Tyr Arg val val Ser val Leu Thr
290 295 300

val Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val
305 310 315 320

Sser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala
325 330 335

Lys Gly Gin Pro Arg Glu Pro Gin val Tyr Thr Leu Pro Pro Ser Gln
340 : 345 350

Glu GTu Met Thr Lys Asn GlIn val Ser teu Thr Cys Leu val Lys Gly
355 360 365

Phe Tyr Pro Ser Asp ITe Ala val Glu Trp Glu Ser Asn Gly GIn Pro
370 375 380

Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser
385 390 395 400

Phe Phe Leu Tyr Ser Arg Leu Thr val Asp Lys Ser Arg Trp GIn Glu
405 410 415
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145150155160 Val Val Ala Gly Glu Asp Arg Ser Lys Leu Ala Asn Met Asn Ala Thr 165170175 lle Arg
Arg lle Asp GIn Leu Thr Asn lle Leu Ala Pro met Ala Val 180185190 Gly GIn Ille met Thr Phe Gly Ser
Pro Val lle Gly Cys Gly Phe lle 195200205 Ser Gly Trp Asn Leu Val Ser Met Cys Val Glu Tyr val Leu
Leu Trp 210215220 Lys val Tyr GIn Lys Thr Pro Ala Leu Ala Val Lys Ala Gly Leu Lys 225230235240
Glu Glu Glu Thr Glu Leu Lys Gin Leﬁgr?ﬁ%qﬁ?é‘ﬁ)sﬁgﬁﬁhﬁxélu 245250255 Pro Lys Pro Leu Glu
Gly Thr His Leu Met Gly Val Lys Asp Ser Asn 260265270 lle His Glu Leu Glu HiS Gill Gin Glu Pro Tim
Cys AlY SsnGYi VB2 75786285 \Glu B3P Ehe AlY ?ﬂﬁlilf%'AQ" SABBGH Trp Val Ser Tyr Tyr Asn
290295300 Gin Pro Val Phe Leu Ala Gly Mét Gly Leu Ala Phe Le 0Tyr Met Thr 305310315320 Val Leu
Gly Phe Asp Cys lle Thr Thr Gly Tyr Ala Tyr Thr Gin Gly 325330335 Leu Ser Gly Ser lle Leu Ser lle
Leu Mt CEWAC{ &y aiaile 1 §ﬂ63‘1%3§6rxi‘?"?ﬁ@eguenceusting.txt Gly lle Met Gly Thr Val Ala
Phe Thr Trp Leu Arg Arg Lys cys Gly 355360365 Leu Val Arg Thr Gly Leu lle Ser Gly Leu Ala Gin Leu
Ser Ci;ﬁd;eu 5,70375380

<211> 443

<Z212> PRT

<213> SYNTHETIC

<400> 8

GIn val GIn Leu val GIn ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15

ser val Lys ggi ser Cys Lys Ala ser Gly Tyr Thr Phe Leu Ile Tyr
25 30

Pro Ite Ser Trp val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly ggn Phe His Pro Tyr %gu Gly val Thr Asn Tyr Leu Glu Lys Phe
60

Lys Gly Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Sgr Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
90 g5

Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly &In Gly Thr Thr
100 105 110

val Thr val ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro Leu
115 120 125 :

Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala rLeu Gly Cys
130 135 140

Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn Ser
145 150 155 160

Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala val Leu Gln ser
165 170 175

ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser ser
180 185 190

teu Gly Thr rys Thr Tyr Thr Cys Asn val Asp His Lys Pro Ser Asn
195 200 205
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lle Leu Cys val lle Ser val Phe Met Pro Gly Ser Pro Leu Asp Leu 385390395400 ser val Ser Pro Phe
Glu Asp lle Arg ser Arg Phe lle Gin Gly Glu 405410415 Ser lle Thr Pro Thr Lys lle Pro Glu lle Thr Thr
Glu lle Tyr met 420425430 ser Asn Gly ser Asn Ser Ala Asn lle val Pro Glu Thr ser Pro Glu '
435440445 Ser val Pro lle lle Ser Val Ser Leu Leu Phe Ala Gly val lle Ala 450455460 Ala Arg lle Gly
Leu Trp Ser Phe Asp Leu Thr val ThrGiAY 8§10 48547029 5%80 Gin Glu Asn val lle Glu Ser Glu Arg
Gly IlehitetAsnv@ly xap Gins48b4 90496 1Asnegen MetiAsnclyr ey eyl Agp bew Leu His Phe lle Met val
lle 500505540 Leu Ala Pro Asn Pt® Glu Ala Phe Gly Lei#Q eu Val Leu lle Ser val 515520525 ser Phe
val Ala met Gly His lle met Tyr Phe Arg Phe Ala Gin Asn 530535540 Thr Leu Gly Asn Lys Leu Phe Ala
Cys @iy FixsARPAM 4y 616 WalP54558058556 lyAPy 4.\ G lvaAsPh@inedlaPAsn Thr ser val val 565570
<2105°26 <211> 12 <212> PR <213> SYNTHETIC<400> 26 Ser Ala sé#Ser Ser val Ser Ser Thr Tyr

Leu His 1510 <210> 27 <211> 10X17737SequenceListing.txt
Pro Pro Lys Pro EXE Asp Thr Leu Met 5;8 Ser Arg Thr Pro Glu val
| 255

Thr cys val val val Asp val ser GIn Glu Asp Pro Glu val GIn Phe
260 265 270

Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro
275 280 285

Arg Glu Glu GIn Phe Asn Ser Thr Tyr arg val val Ser val Leu Thr
290 295 300

val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val
305 310 315 i 320

ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala
325 330 - 335

Lys Gly GIn Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Gln
340 345 350

Glu Glu Met Thr Lys Asn GIn val Ser teu Thr Cys Leu val Lys Gly
355 360 365

Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro
370 375 380

GIu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser
385 390 305 400

Phe pPhe Leu Tyr Ser Arg teu Thr val Asp Lys Ser Arg Trp Gln Glu
405 410 415

Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His
420 425 430

Tyr Thr Gln Lys Ser Leu Ser Leu Ser teu Gly
_ 435 440

<210> 9

<211> 443

<212> PRT

<213> SYNTHETIC

<400> 9
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<212> PRT <213> SYNTHETIC <400> 27 Gly Tyr Thr Phe Thr lle Tyr Pro lle Glu 1 5 10 <210> 28
<211> 17 <212>PRT <213> SYNTHETIC <400>28 Asn Phe His Pro Tyr Asn Gly Asp Thr Asn
Tyr Asn Glu Lys Phe Lys 151015

X177375equencelisting. txt
Gln val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15

Ser val tys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Leu Ile Tyr
20 25 30

pro Ite Ser Trp val Arg GiIn Ala pPro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Asn Phe His Pro Tyr Leszu Gly val Thr Asn ‘é‘%r val Glu Lys Phe
50 5

Lys Gly Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met GIu Leu Ser Ser Leu Arg Ser Glu Ssp Thr Ala val Tyr gyr Cys
85 0 5

Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly Gin Gly Thr Thr
1

val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser val phe Pro Leu
115 _ 120 125

Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys
130 135 140

Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn Ser
145 150 155 160

Gly Ala Leu Thr ser Gly val His Thr pPhe Pro Ala val Leu GIn ser
165 170 175

Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser Ser
180 185 190

Leu Gly Thr Lys Thr Tyr Thr Cys Asn val Asp His Lys Pro Ser Asn
195 200 205

Thr Lys val Asp Lys Arg val Glu Ser Lys Tyr Gly Pro Pro Cys Pro
210 215 220

Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser val Phe Leu Phe
225 _ 230 235 240

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val
245 250 255

Thr Cys val val val Asp val Ser GIn Glu Asp Pro Glu val GIn Phe
260 265 270
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Gly <210> 29 <211> 10 <212> PRT <213> SYNTHETIC <400> 29 Gly Tyr Thr Phe Tyr lle Tyr Pro lle
Serl 510<210>30 <211>7 <212>PRT <213>SYNTHETIC <400>30 Arg Thr Ser Thr Leu
Ala Ser 15

X177375equenceListing. txt

Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro

275 280 285
Arg Glu Glu GIn Phe Asn Ser Thr Tyr Arg val val Ser val Leu Thr

290 295 300
val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val
305 310 315 320
Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile ser Lys Ala
325 330 335
Lys Gly Gin Pro Arg Glu Pro Gin val Tyr Thr Leu Pro Pro Ser Gln
340 345 350

Glu Glu Met Thr Lys Asn Gin val Ser Leu Thr Cys Leu val Lys Gly

355 360 365
Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro

370 375 380
Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser
385 390 395 400
Phe Phe Leu Tyr Ser Arg Leu Thr val Asp Lys Ser Arg Trp Gln Glu
405 410 415
Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His
420 425 430

Tyr Thr GIn Lys Ser Leu Ser Leu Ser Leu Gly

435 440
<210> 10
<211> 645
<212> DNA
<213> SYNTHETIC
<400> 10
gacatccaga tgacccagtc tccatcctec ctgtetgcat ctgtaggaga cagagtcacce 60
atcacttgeca gtgccgagtc acgegtaagt tccacttact tgttctggta tcagcagaaa 120
ccagggaaag cccctaagcet cctgatctat aggacatocc ccctggetic tggagtcceca 180
tcaaggttca gtggcagtgg atctgggaca gatttcactc tcaccatcag cagtctgcaa 240
cctgaagatt ttgcaactta ctattgtcag cagtggagtg gttacccatt cacgttcgge 300
ggagggacca aggtggagat caaacggact gtggctgcac catctgtctt'catcttcccg 360
ccatctgatg agcagttgaa atctggaact goctctgttg tgtgcctget gaataactte 420
tatcccagag aggccaaagt acagtggaayg gtggataacg ccctocaatc gggtaactcec 480
caggagagtyg tcacagagca ggacagcaag gacagcacct acagectcag cagcacccty 540
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<210> 31 <211> 9 <212> PRT <213> SYNTHETIC <400> 31 Gin Gin Trp Ser Gly Tyr Pro Phe Thr 15
<210> 32 <211> 10 <212> PRT <213> SYNTHETIC <400> 32 Gly Tyr Thr Phe Thr lle Tyr Pro lle Ser
1510 X17737SequencelListing.txt <210> 33 <211> 17 <212> PRI<213> SYNTHETIC <400> 33 Asn
Phe His Pro Tyr Lys Gly Leu Thr Asré?@/;ﬁsn GIuCL s_sl?hj_e Lys 151015 Gly <210> 34 <211> 61 <212>
Pro-s2hgzoHlMANGEd0n B4 Gly sl Eﬁgﬂéﬂaﬁhﬁgﬁgﬁﬁ Y Gin LeuAla Glgdgu Gin Pro
151015 Gin Asp Arg Ala Gly Ala Arg Ala Ser Trp Met Pro Met Phe Gin Arg 202530 Arg Arg Arg Arg
Asp PREHIEIPRE PIEATEEYS IR PHYEYS AR TIY9984045-8%ys Cys HiS Arg Ser Lys®ys Gly Met Cys
Cys Lys Thr 505560 <210> 35 <211> 25 <212> PRT <213> HUMAN <400> 35 Gin Val Gin Leu Val
Gin Sﬁﬁ‘i%ly %f% Glu Val Lys Lys Pro Gly Ser 151015

<212> DNA

<213> SYNTHETIC

<400> 11

gacatccaga tgacccagtc tccatcctcc ctgtctgcat ctgtaggaga cagagtcacce 60
atcacttgca gtgccagetc acgcgtaagt tecacttact tgttctggta tcagcagaaa 120
ccagggaaag cccctaaget cctgatctat aggacatcca ccctggettc tggagtecca 180
tcaaggttca gtggcagtgg atctgggaca gatttcactc tcaccatcag cagtctgcaa 240
cctgaagatt ttgcaactta ctattgtcag cagtggagtg gttacccatt cacgttcggce 300
ggagggacca aggtggagat caaacggact gtggotgcac catctgtctt catcttcecyg 360
ccatctgatg agcagttgaa atctggaact gectetgttg tgtgectget gaataacttc 420
tatcccagag aggccaaagt acagtggaag gtggataacg ccctccaatc gggtaactcc 480
caggagagtg tcacagagca ggacagcaag gacagcacct acagcectcag cagcaccctg 540
acgctgagea aagcagacta cgagaaacac aaagtctacg cctgegaagt cacccatcag 600
ggcctgaget cgeccgtcac aaagagcttc aacaggggag agtgc 645
<210> 12

<211> 645

<212> DNA

<213> SYNTHETIC

<4Qd> 12

gacatccaga tgacccagtc tccatccicc ctgictgcat ctgtaggaga cagagtcacc 60
atcacttgca gtgccagctc aagagictcc tccacttact tgttctggta tcagcagaaa 120
ccagggaaag cccctaaget cctcatctat aggacaagca cactgacctc tggagtccca 180
tcaaggttca gtggcagtgg atctgggaca gatitcactc tcaccatcag cagtcetgcaa 240
cctgaagatt ttgcaactta ctattgecaa caatggagtg gttacccatt cglgticgge 300
ggagggacca aggtggagat caaacggact gtggctgeac catctgtctt catctteccg 360
ccatctgatg agcagttgaa atctggaact geoctctgttg tgtacctget gaataacttc 420
tatcccagag aggccaaagt acagtggaag gtggataacg ccctccaatc gggraactcce 480
caggagagtg tcacagagca ggacagcaag gacagcacct acagcctcag cagcaccctyg 540
acgctgagea aagcagacta cgagaaacac aaagictacg cctgcgaagt cacccatcag 600
gacctgagct cgcccgtcac aaagagcttc aacaggggag agtgo 645
<210> 13

<211> 645

<212> DNA

<213> SYNTHETIC
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Ser Val Lys Val Ser Cys Lys Ala Ser 2025 <210> 36 <211> 14 <212> PRT <213> HUMAN <400> 36
Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met Gly 1510 <210> 37 <211> 32 <212> PRT <213>
HUMANX17737SeguencelListing.txt <400> 37 Arg val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
Met Glu 151015 Leu Ser Ser Leu Ar%I §e}% Ig A?.:? Thr ,%Ia Va| T‘}/r Tyr Cys Ala Arg 202530 <210> 38
<21133d.<242> PRT <213> HUMAR £400% 38115 'GR/ G ‘Gl Thr Thr val Thr Val Ser Ser 1510
<210ra88cldd> PG <2dRlr PRTIcaPdSocHUUMANgdDO0> 8 Aggrile Ghymetddr Gin S@& Pro Ser Ser
Leu 0 I lle. Thr 20.<210>40<211>1 12> PRT
<213%%%%/?%é%%%%%p%@?ﬁ%@é%n\@fg gr%%ﬁyqﬂ%i’fg%fo yeleaéu lle 32;‘%2 151015 <210>
41 <23399923a9] 2SCPRTGE2 ] 8SLSYIN THETUGaLA805C 4928y et Gl g Benragoval sek®er Thr Tyr Leu

Phetxaaggttca gtggcagtgg atctgggaca gatticactc tcaccatcag cagtctgeaa 240

cctgaagatt
ggagggacca
ccatctgatg
tatcccagag
caggagagtg
acgcrgagea

ggcctgagcet

ttgcaactta
aggtggagat
agcagttgaa
aggccaaagt
tcacagagca
aagcagacta

cgceecgteac

ctattgecaa
caaacggact
atctggaact
acagtggaag
ggacagcaag
cgagaaacac

aaagagcttc

caatggagtg
gtggctgeac
gcctetgttg
gtggataacg
gacagcacct

aaagtctracg

adCaggggag

gttacccatt
catctgtctt
tgtgcctgcet
ccctocaatce
acagcctcag
cctgcgaagt

agtgc

cgtgtteggc
catcttcecg
gaataacttc
gggtaactcc
cagcaccety

cacccatcag

300
360
420
480
540
600
645

<210>
<211>
<212>
<213>

<400>

14

215

PRT
SYNTHETIC

i4

Gin Ser Pro Ser ser Ala

5 10

Leu Ser val

15

Asp Ite GIn Met ser Gly
1

Ala Glu ser val Thr

25

Thr
20

Asp Arg val Cys Ser Arg Ser ser

Thr
: 30

rPhe Gin Gln Ala

35

Tyr Leu Trp Tyr Pro Gly Lys Pro

45

Lys Leu Leu

Ile Arg Thr Leu Ser val Phe

55

Ser Pro Gly Pro

60

Ser Arg Ser

Thr Ile

75

Thr rPhe Thr

70

Gly
65

Gly Glin

80

ser Gly ASD Leu Ser Ser Leu

Gin GIn

90

Ala Thr

85

Pro Asp Phe Tyr Tyr Cys Trp Ser Gly Tyr Pro

85

Thr phe val Glu Ile

105

Phe Gly Gly Gly Thr Thr val aAla

110

Lys Lys Arg

Ala pro ser val Phe Ile pPhe Glu

115

Pro
120

Pro Gln

125

Ser Asp Leu Lys Ser

Thr
130

Phe
140

Gly Ala ser val val Leu Leu Asn Asn Tyr Pro Arg Glu

Ala val G1In Ash Ala Leu Gln
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1510 <210> 42 <211> 12 <212> PRT <213> SYNTHETIC <220> <221> MISC_FEATURE
X17737Sequencelisting.txt <222> (3)..(3) <223> Xaa at position 3 = Glu or Ser <400> 42 Ser Ala xaa
Ser Arg Val Ser Ser Thr Tyr Leu Phe 1 510 <210>43 <211>12 <212>PRT <213> SYNTHETIC

<400> _
X17737SequencelListing. txt
145 150 155 160

GIn Glu Ser val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu
165 170 175

Ser Sser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val
180 185 190

Tyr Ala Cys Glu val Thr His GIn Gly Leu Ser Ser Pro val Thr Lys

195 200 205

Ser Phe Asn Arg Gly Glu Cys

210 - 215
<210> 15
<211> 215
<212> PRT
<213> SYNTHETIC
<400> 15

Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ;hr Ile Thr Cys Sser ?%a Ser Ser Arg val Ser Ser Thr-
0 30

Tyr Leu Phe Trp Tyr Gln GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu
35 40 45

Ile Tyr Arg Thr Ser Thr Lgu Ala ser Gly val ggo Ser Arg Phe Ser
50 5

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln
65 70 75 80

Pro Glu Asp Phe Ala Thr Tyr Tyr Cys GlIn Gln Trp Ser Gly Tyr Pro
85 90 95

Phe Thr pPhe Gly Gly Gly Thr Lys val Giu ITe Lys Arg Thr val aAla
100 105 110

Ala Pro Ser val Phe ITe Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser
115 120 125

Gly Thr Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu
130 135 140

Ala Lys val GIn Trp Lys val Asp Asn Ala Leu GIn Ser Gly Asn Ser
145 150 155 160

GIn Glu Ser val Thr Glu GIn Asp Ser Lys Asp Ser Thr Tyr Ser Leu
165 170 175
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43 ser Ala Ser Ser Arg Val Ser Ser Thr Tyr Leu Phe 1510 <210> 44 <211> 17 <212> PRT <213>

SYNTHETIC <400> 44 Asn Phe His Pro Tyr Leu Gly Asp Thr Asn Tyr Asn Glu Lys Phe Lys 151015

Gly <210> 45 <211> 9 <212> DNA <213> SYNTHETIC <400> 45 agagtctcc <210> 46 <211> 8 <212>

PRT <213> SYNTHETIC <400> 46 G(I;}/ %Iy Thr Glg Ser Phe Asp Tyr 15 <210> 47 <211> 12 <212>
rLe

PRT <213> SYNTHETIC <400> 47 S8 { 217 84985 AN SR Ser Thr Tyr Leu Phe 1510 <210> 48
<211>12
Ser Ser Thr Leu Thr Leu Ser tys Ala Asp Tyr Glu Lys His Lys val
180 185 190

Tyr Ala Cys Glu val Thr His GIn Gly Leu Ser Ser Pro val Thr Lys
195 200 205

Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 16

<211> 215

<212> PRT

<213> SYNTHETIC

<400> 16

Asp Ile GIn Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ggr I1é Thr Cys ser Aga ser Ser Arg val ger Ser Thr
2 0

Tyr teu Phe Trp Tyr Gln GIn Lys Pro Gly Lys Ala Pro Lys Leu tLeu
35 : 40 45 '

Ile Tyr Arg Thr Ser Thr Leu Thr Ser Gly val Pro Ser Arg phe Ser

Gly Ser Gly Ser Gly Thr Asp pPhe Thr Leu Thr Ile Ser ser Leu GlIn
65 70 75 80

Pro Glu Asp Phe gga Thr Tyr Tyr Cys gén GIn Trp ser Gly Tyr Pro
95

phe val Phe Gly Gly Gly Thr Lys val Glu Ile Lys Arg Thr val Ala
1060 105 110

Ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu GIn Leu Lys Ser
115 120 125

Gly Thr Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu
130 135 ' 140

Ala Lys val GlIn Trp Lys val Asp Asn Ala Leu GIn Ser Gly Asn Ser
145 150 155 160

Gln Glu Ser val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu
165 170 175

Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val
180 185 190
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<400> 48 Ser lle Ser Ser Arg Val Ser Ser Thr Tyr Leu Phe 1510 <210> 49 <211> 12 <212> PRT
<213> SYNTHETIC <400> 49 Ser Trp Ser Ser Arg Val Ser Ser Thr Tyr Leu Phe 1510 <210> 50 <211>
12 <212> PRT <213> SYNTHETIC <400> 50 Ser Ala Gly Ser Arg val Ser Ser Thr Tyr Leu Phe 1510
<210> 51 <211> 12 <212> PRT <213>§\%NTHETIC <400> 51 Ser Ala Ser Ser Arg Val Val Ser Thr
Tyr Leu Phe 1510 <210> 52 <211> 13 X2 3SIPHSH R CONTHETIC <220> <221> MISC_FEATURE
<222sy (2016252 2@ u Xl attpositionc2 = @iy, Leu,serlleer220o ¥221thMISE_FEATURE <222> (3)..(3)
<223> Xaa at¥¥Gsition 3 = Ser or GIy*2820> <221> MISC_REATURE <222> (5)..(5) <223> Xaa at

position 5 = Arg or Ser <400> 52 Ser Xaa Xaa Ser Xaa Val Ser Ser Thr Tyr Leu Phe 1510

Ser Phe Asn Arg Gly Glu Cys
210 215

<210> 17

<211> 215

<212> PRT

<213> SYNTHETIC

<400> 17

Ash ITe GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Ggly
1 5 106 15

Asp Arg val ;gr ITe Thr Cys Ser §1a Ser ser Arg val Ser Ser Thr
5 30

Tyr Leu Phe Trp Tyr Gln &In Lys Pro Gly Lys Ala Pro Lys Leu Leu
35 40 45

Ite Tyr Arg Thr Ser Pro Leu Ala Ser GTy val Pro Ser Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln
65 70 75 80

Pro Glu Asp Phe §1a Thr Tyr Tyr Cys GIn GIn Trp Ser Gly Tyr Pro
5 90 95

phe val pPhe Gly Gly Gly Thr Lys val Glu ITe Lys Arg Thr val Ala
100 105 110

Ala Pro ser val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser
115 120 125

Gly Thr Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu
130 135 140

Ala Lys val Gln Trp Lys val Asp Asn Ala Leu GIn Ser Gly Asn Ser
145 150 155 160

Gin Glu Ser val Thr Glu GIn Asp Ser Lys Asp Ser Thr Tyr Ser Leu
165 170 175

Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val
180 185 190

Tyr Ala Cys Glu val Thr His GIn Gly Leu Ser Ser Pro val Thr Lys
195 200 205
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X17737SequencelListing.txt <210> 53 <211> 7 <212> PRT <213> SYNTHETIC <400> 53 Arg Thr Ser
Pro Leu Ala Ser 15 <210> 54 <211> 7 <212> PRT <213> SYNTHETIC <400> 54 Arg Thr Ser Ala Leu
Ala Ser 15 <210> 55 <211> 7 <212> PRT <213> SYNTHETIC <400> 55 Arg Thr Ser Trp Leu Ala Ser
15 <210> 56 <211> 7 <212> PRT <2X]1:353§YNTHETIC <400> 56 Arg Thr Ser Thr Gly Ala Ser 15

Ser Phe Asn Arg Gly Glu Cys

210

<210> 18
<211I> 235
<212> PRT
<213> Cow

<400> 18

Asp Thr His Phe

1

Gly Thr Cys Gly
20

<210> 19
<211> 25
<212> PRT
<213> PIG

<400> 19
Asp Thr His Phe
1

Ata Ile Cys Gly
20 -

<210> 20
<211> 25
<212> PRT
<Z213> MONKEY

<400> 20
ésp thr His phe

ser Lys Cys Gly
20

<210>= 21
<211> 25
<212> PRT
<213> pOG

<400> 21
Asp Thr His Phe
1

Pro Lys Cys Gly
20

<210> 22
<211> 25
<212> PRT
<213> MOUSE

Pro

Met

Pro

Met

Pro

Met

Pro

ey

Ile

Cys

Ile

Cys

Ile

Cys

Ile

Cys

215

Cys

Cys

Cys

Cys

Cys

Cys

Cys

cys

Ile

Arg

Ile

Lys

Ile

Arg

Ile

Lys

SequencelListing. txt

Phe Cys Cys Gly Cys Cys Arg Lys
10 15

Phe Cys Cys Gly Cys Cys Arg Lys
10 15

Thr
25

Phe Cys Cys Gly Cys Cys His Arg
10 15

Thr
25

Phe Cys Cys Gly Cys Cys Lys Thr
10 15

Thr
25
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<210> 57 <211> 7 <212> PRT <213> SYNTHETIC <400> 57 Arg Thr Ser Thr Leu Thr Ser 15 <210>
58 <211> 7 <212> PRT <213> SYNTHETIC <400> 58 Arg Thr Ser Thr Leu Val Ser 15 <210> 59
<400> 59 Arg Thr Ser Thr Leu Leu Ser 15 <210> 60 <211> 7 <212> PRT <213> SYNTHETIC <220>
<221> MISC_FEATURE <222> (4)..(4).<223> Xaa at position 4 = Thr, Pro, or Ala <220> <221>
MISC_FEATURE <222>(5)..(5) <223 %24 456851 52"%’5r cly

<400> 22

Asp Thr Asn Phe Pro Ile Cys Ile Phe Cys Cys Lys Cys Cys Asn Asnh
1 5 10 15

Ser Gin Cys Gly Ile Cys Cys Lys Thr
' 20 ) 25

<210> 23
<211> 25
<212> PRT
<213> RAT

<400> 23

Asp Thr Asn Phe Pro Ile Cys Leu Phe Cys Cys Lys Cvs Cys LYyS Asn
1 5 10 15

Ser Ser Cys Gly Leu Cys Cys Ile Thr
20 25

<210> 24

<211> 17

<212> PRT
<213> SYNTHETIC

<400> 24
Qsp Thr phe Pro Ile Cys Ile Phe Cys Cys Cys Cys Cys Gly Cys Cys
5 10 15

Thr

<210> 25
<211> 3571
<212> PRT
<213> HUMAN

<400> 25

ﬁet Thr arg Ala giy Asp His Asn Arg Gin Arg Gly Cys Cys Gly Ser
10 15

Leu Ala Asp Tyr Leu Thr Ser Ala Lys Phe Leu Leu Tyr Leu Gly His
20 25 30

Ser Leu ggr Thr Trp Gly Asp Arg Met Trp His Phe Ala val ser val
40 45

phe Leu val Glu Leu Tyr Gly Asn Ser Lteu Leu Leu Thr Ala val Tyr
55 60

Gly Leu val val Ala Gly ser val Leu val teu Gly Ala Ile Ile Gly
65 70 75 80
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<220> <221> MISC_FEATURE <222> (6)..(6) <223> Xaa at position 6 = Ala, Thr, or Val <400> 60 Arg

Thr Ser Xaa Xaa Xaa Ser 15 <210> 61 <211> 9 <212> PRT <213> SYNTHETIC <400> 61 Gin Gin

Trp Ser Gly Tyr Pro Phe val 15 <210> 62 <211> 9 <212> PRT <213> SYNTHETIC <220> <221>

MISC_FEATURE <222> (9)..(9) <22§(> )§aa at Bositic')_r] QC; Thr or Val <400> 62 ciIn rzIn Trp Ser Gly

Tv1 PAgPRE Yo 18552100 B3 <21 AND ET 28 ERTT KRG Peyengeljpipa ot <213> SYNTHETIC
r 95

<400> 63 Gly Tyr Thr R#3e Leu lle Tyr Pro lle Ser 1

val val GIn Asn val ser val Ile Leu Cys Gly Ile ITe Leu Met Met
100 105 110

val Phe teu His Lys His Glu Leu Leu Thr Met Tyr His Gly Trp val
115 120 125

Leu Thr Ser Cys Tyr Ile Leu Ile Ile Thr Ile Ala Asn Ile Ala Asn
130 135 140

Leu Afa Ser Thr Ala Thr Ala Ile Thr Ile Gln Arg Asp Trp Ile val
145 150 155 160

val val Ala Gly Glu Asp Arg Ser Lys Leu Ala Asn Met Asn Ala Thr
165 170 175

ITe Arg Arg ITe Asp Gln Leu Thr Asn Ile Leu Ala Pro Met Ala val
180 185 190

Gly Gln Iie Met Thr Phe Gly Ser Pro val Ile Gly Cys Gly Phe Ile
195 200 205 '

ser Gly Trp. Asn Leu val Ser Met Cys val Glu Tyr val Leu Leu Trp
210 215 220

Lys val Tyr GIn Lys Thr Pro Ala Leu Ala val Lys Ala Gly Leu Lys
225 230 235 240

Glu Glu Glu Thr Glu Leu Lys Gln Leu Asn Leu His Lys Asp Thr Glu
245 250 255

Pro Lys Pro Leu Glu Gly Thr His Leu Met Giy val Lys Asp Ser Asn
260 265 270

ITe His Glu Leu Glu His Glu GIn Glu Pro Thr Cys Ala Ser GIn Met
275 280 285

Ala Glu Pro pPhe Arg Thr Phe Arg Asp Gly Trp val Ser Tyr Tyr Asn
290 295 300

GIn Pro val Phe Leu Ala Gly Met Gly Leu Ala Phe Leu Tyr Met Thr
305 310 315 320

val Leu Gly Phe Asp Cys Ile Thr Thr Gly Tyr Ala Tyr Thr GIn Gly
325 330 335

Leu Ser Giy Ser Ile Leu ser Ile Leu Met Gly Ala Ser Ala Ile Thr
340 345 350
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510<210>64 <211>10 <212>PRT <213> SYNTHETIC <400>64 Gly Tyr Thr Phe Trp lle Tyr
Prolle Ser 15 10 <210> 65

X17737SequencelListing. txt
Gly Ile met Gly Thr val Ala Phe Thr Trp Leu Arg Arg Lys Cys Gly
355 360 365

teu val Arg Thr Gly Leu Ile Ser Gly teu Ala Gln Leu Ser Cys Leu
370 375 _ 380

Ile Leu Cys val Ile Ser val phe Met Pro Gly Ser Pro Leu Asp Leu
385 390 395 400

ser val ser Pro Phe Glu Asp Ile Arg Ser Arg Phe Ile Gln Gly Glu
405 410 415

Ser Ile Thr Pro Thr Lys Ile Pro Glu Ile Thr Thr Glu Ile Tyr Met
420 425 430

Ser Asn Gly Ser Asn Ser Ala Asn Ile val Pro Glu Thr Ser Pro Glu
435 - 440 445

ser val Pro Ile ITe ser val Ser Leu Leu Phe Ala Gly val Ile Ala
450 455 460

Ala Arg Ile Gly Leu Trp Ser Phe Asp Leu Thr val Thr GlIn Leu Leu
465 470 475 480

GIn Glu Asn val Ile Glu ser Glu Arg Gly ITe Ile Asn Gly val Gln
485 490 495

Asn Ser Met Asn Tyr Leu Leu Asp Leu Leu His Phe ITe Met val Ile
500 505 510

Leu Ala Pro Asn Pro Glu Ala phe Gly Leu Leu val Leu ITe Ser val
515 520 525

ser Phe val Ala Met Gly His Ile Met Tyr Phe Arg Phe Ala GIn Asn
530 535 540

Thr Leu Gly Asn Lys Leu Phe Ala Cys Gly Pro Asp Ala Lys Glu val

545 550 555 560
Arg Lys Giu Asn Gln Ala Asn Thr Ser val val
565 570
<210> 26
<211> 12
<212> PRT
<213> SYNTHETIC
<400> 26
Sser Ala Ser Ser Ser val Ser Ser Thr Tyr Leu His
1 5 10
<210> 27
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<211>10 <212>PRT <213> SYNTHETIC <220> <221>MISC_FEATURE <222> (5)..(5)
<223> Xaa at position 5 = Thr, Trp, Tyr, or Leu <220>

X17737sequenceListing.txt
<211> 10
<212> PRT
<213> SYNTHETIC

 <400> 27
Gly Tyr Thr Phe Thr Iie Tyr Pro Ile Glu
1 ‘ 5 i 10

<210> 28

<211> 17

<212> PRT

<213> SYNTHETIC

<400> 28

Asn Phe His Pro Tyr Asn Gly Asp Thr Asn Tyr Asn Glu Lys Phe Lys
1 5 10 15
Gly

<210> 29

<211> 10

<212> PRT

<213> SYNTHETIC

<400> 29

Gly Tyr Thr Phe Tyr ITe Tyr pro Ile Ser
1 5 10

<210> 30
<21il> 7

<212> PRT

<213> SYNTHETIC

<400> 30
Arg Thr Ser Thr Leu Ala Ser
1 5

<210> 31

<211> 9

<212> PRT

<Z213> SYNTHETIC

<400> 31
Gin GIn Trp Ser Gly Tyr Pro Phe Thr
1 5

<210> 32

<211> 10

<212> PRT

<213> SYNTHETIC

<400> 32

Gly Tyr Thr Phe Thr fle Tyr Pro Ile Ser
1 5 10
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<221> MISC_FEATURE <222> (10)..(10) <223> Xaa at position 10 = Ser or Glu <400> 65 Gly
Tyr Thr Phe Xaa lle Tyr Pro lle Xaa 1510 <210> 66 <211> 17 <212> PRT <213> SYNTHETIC <400>
66 Asn Phe His Pro Tyr Leu Gly Thr Thr Asn Tyr Asn Glu Lys Phe Lys 151015 Gly <210> 67 <211> 17
<212> PRT <213> SYNTHETIC <4O>(()}?7917§gnulgpgeli|ﬂgsstarg T¥r Leu Gly Leu Thr Asn Tyr Asn Glu Lys
Phe Lys 151015 a g.txt

<210> 33

<211> 17

<212> PRT

<213> SYNTHETIC

<400> 33

Asn Phe His Pro Tyr Lys Giy Leu Thr Asn Tyr Asn Glu Lys Phe Lys
1 ' 5 10 15

Gly

<210> 34
<211> 61
<212> PRT
<213> HUMAN

<400> 34

ETy Ser val Phe Pro Gln GIn Thr Giy GlIn Lteu Ala Glu Leu GIn Pro

GIn Asp Arg %&a Gly ala Arg Ala ger Trp Met Pro Met Phe Gln Arg
5 30

Arg Arg égg Arg Asp Thr His de Pro Tle Cys Ile Phe Cys Cys Gly
45

Cys Cys His Arg Ser Lys Cys Gly Met Cys Cys Lys Thr
50 55 60

<210> 35
<211> 25
<212> PRT
<213> HUMAN

<400> 35

GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly ser
1 5 10 15

ser val Lys val Ser Cys Lys Ala Ser
20 25

<210> 36
<211> 14
<212> PRT
<213> HUMAN

<400> 36

Trp val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met Gly
1 10

<210> 37
<211> 32
<212> PBRT
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Gly X17737SeguencelListing.txt <210> 68 <211> 17 <212> PRT <213> SYNTHETIC <400> 68 Asn
Phe His Pro Tyr Leu Gly Val Thr Asn Tyr Asn Glu Lys Phe Lys 151015 Gly <210> 69 <211> 17 <212>
PRT <213> SYNTHETIC <400> 69 Asn Phe His Pro Tyr Leu Gly Met Thr Asn Tyr Asn Glu Lys Phe
Lys 151015 Gly <210> 70 <211> 17 <212> PRT <213> SYNTHETIC <400> 70 Asn Phe His Pro Tyr

Leu G Asp AlasfAsn Tyr Asn Glu Ly§

RrEEEE BAPLoTES 71 <211> 17 <212> PRT <213>

SYNTHETIC <220> <221> MISC_FEATURE <222> (8)-(8) <223> Xaa at position 8 = Asp, Thr, Leu,
or Vai®$20>32221> MISC_FEATURE <222> (9)-(9) <223> Xaa at position 9 = Thr or Ala <400> 71

Asn gh@ IWlig PmﬂaTyré-aS*u Gy Xas Xag Asie T y{O%SQeGI&MsAE’QerWSn{%@l@ié

Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys Ala Arg
30

<210>
<211>
<212>
<213>

<400>

20 25

38

11
PRT
HUMAN

38

Irp Gly GIn Gly Thr Thr val Thr val Ser ser
5

<210>
<211>
<212>
<213>

<400>

10

39

23
PRT
HUMAN

39

éSp ITe GIn Met Thr GlIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
15

5

Asp Arg val 'Zri(;r Ile Thr Cys

<210>
<211>
<212>
<213>

<400>

{rp Tyr GIn Gln %ys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr
10

<210>
<211>
<212>
<213>

<400>

40

15
PRT
HUMAN

40

15

41

12

PRT
SYNTHETIC

41

ier Ala Glu ser ?rg val Ser Ser Thr Tyr Leu Phe
10

<210>
<211>
<212>
<213>

<220>
<221>

42

12

PRT
SYNTHETIC

MISC_FEATURE
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Page 29 X17737SequencelListing.txt Gly <210> 72 <211> 8 <212> PRT <213> SYNTHETIC <400>
72 Gly Gly Phe Gly Serk P..e Asp Tyr 15 <210> 73 <211> 8 <212> PRT <213> SYNTHETIC <400> 73
Gly Gly Thr Gly Ala Phe Asp Tyr 15 <210> 74 <211> 8 <212> PRT <213> SYNTHETIC <400> 74 Gly
Gly Thr Gly Ser Phe Pro Tyr 15 <210> 75 <211> 8 <212> PRT <213> SYNTHETIC <220>
X17737Sequencel.isting. txt

<222> (3)..(3)

<223> Xaa at position 3 = Glu or ser

<400> 42

Ser Ala Xaa Ser Arg val Ser Ser Thr Tyr Leu Phe
1 5 10

<210> 43

<211> 12

<212> PRT
<213> SYNTHETIC

<400> 43

Ser Ala Ser Ser ?rg val Ser Ser Thr Tyr Leu Phe
1 10

<210> 44

<211> 17

<212> PRT
<213> SYNTHETIC

<400> 44

Asn Phe His Pro gyr Leu Gly Asp Thr Asn Tyr Ash Glu Lys Phe Lys
1 10 15

Gly

<210> 45

<211> 9

<Z212> DNA

<213> SYNTHETIC

<400> 45
agagtctcc 9

<210> 46

<211> 8

<212> PRT

<213> SYNTHETIC

<400> 46
Gly Gly Thr Gly Ser phe Asp Tyr
1 5

<210> 47

<211> 12

<212> PRT
<213> SYNTHETIC

<400> 47
Ser Leu Ser Ser §rg val Ser Ser Thr Tyr Leu Phe
1 10

<210> 48
<211> 12
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<221> MISC_FEATURE <222> (3)..(3) <223> Xaa at position 3 = Thr or Phe <220> <221>
MISC_FEATURE <222> (5)-(5) <223> Xaa at position 5 = Ser or Ala <220> <221> MISC_FEATURE
<222> (7)-(7) <223> Xaa at position 7 = Asp or Pro <400> 75 Gly Gly Xaa Gly Xaa Pile Xaa Tyr 15
<210> 76 <211> 7 <220> <221> MISC_FEATURE <222> (4)..(4) <223> Xaa at position 4 = Pro or
Thr <2203 <221> MISC_FEATURE 2225376167755 R8a % position 6 = Ala, Thre, or Leu <400>
76 A T3y Sevntamtru Xaa Ser 15 <210> 77 <211> 9 <212> DNA

<400> 48

Ser Ile Ser Ser Arg val Ser Ser Thr Tyr Leu Phe
1 5 10

<210> 49

<211> 12

<212> PRT
<213> SYNTHETIC

<400> 49

Ser Trp Ser Ser ?rg val Ser Ser Thr Tyr Leu phe
1 10

<210= 50

<Z211> 12

<212> PRT
<213> SYNTHETIC

<400> 50

Ser Ala Gly Ser Arg val Ser Ser Thr Tyr Leu Phe
1 5 10

<210> 51

<211> 12

<212> PRT
<213> SYNTHETIC

<400> 51

Ser Ala sSer Ser Arg val val Ser Thr Tyr Leu Phe
1 5 10

<210> 52

<21ils> 12

<212> PRT
<213> SYNTHETIC

<220>

<221> MISC_FEATURE

<222> (2)..(2) .

<Z223> Xaa at position 2 = Ala, Leu, or Ile

<220>
<221> MISC_FEATURE
<222> (..

<223> Xaa at position 3 = Ser or Gly
<220>

<223> MISC_FEATURE

<222> (5)..(%)

<223> Xaa at position 5 = Arg or Ser

<400> 52

Ser Xaa Xaa Ser Xaa val Ser Ser Thr Tyr Leu Phe
1 5 10
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<213> SYNTHETIC <400> 77 agcacactg <210> 78 <211> 9 <212> DNA <213> SYNTHETIC <400>
78 agcccactg <210> 79 <211> 9 <212> PRT <213> SYNTHETIC <220> <221> MISC_FEATURE
<222> (3)-(3) <223> Xaa at position 3 = Thr or Glu <220> <221> MISC_FEATURE <222> (5)..(5)
<223> Xaa at position 5 = Leu or Thr <400> 79 Gly Tyr xaa Phe Xaa lle Tyr Pro lle 15 <210> 80
<211> 17 <212> PRT <213> SYNTHETI@ 4685786 365747 86uenceListing.txt 1015 <210> 81
<211221@-<232> PRT <213> SYNTHETIC <400> 81 Asn Phe His Pro Tyr Leu Gly Asp Thr Arg Tyr Val

Glu 13735he Lys

<213> SYNTHETIC
<400> 53

Arg Thr Ser Pro Leu Ala Ser
1 5

<210> 54

<211> 7

<212> PRT

<Z213> SYNTHETIC

<400> 54

Arg Thr Ser Ala Leu Ala ser
1 5

<210> 55

<211> 7

<212> PRT

<213> SYNTHETIC

<400> 55

Arg Thr Ser Trp teu Ala Ser
1 5

<210> 56

<211> 7

<212> PRT

<213> SYNTHETIC

<400> 56
?rg Thr Ser Thr Gly Ala Ser
5

<210> 57

<211> 7

<212> PRT

<213> SYNTHETIC

<400> 57

Arg Thr Ser Thr Leu Thr Ser
1 5

<210> 58
<211> 7

<212> PRT

<213> SYNTHETIC

<400> 58

Arg Thr Ser Thr Leu val Ser
1 5

<210> 59
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151015 Gly <210> 82 <211> 17 <212> PRT <213> SYNTHETIC <400> 82 Asn Phe His Pro Tyr Leu
Gly Val Thr Lys Tyr Leu Glu Lys Phe Lys 151015 Gly <210> 83 <211> 17 <212> PRT <213>
SYNTHETIC <400> 83 Asn Phe His Pro Tyr Leu Gly Val Thr Lys Tyr Val Glu Lys Phe Lys 151015 Gly

<210> 84 <211> 17 <212> PRT <2;(§?7§)/§\g5|j§[:|&1<54tq9@ 84 Asn Phe His Pro Tyr Leu Gly Val Thr
Asrxd¥Eted Glu Lys Phe Lys 151015 Gly <210> 85 <2113 17 <212> PRT <213> SYNTHETIC

X1 ‘ggegi%%iﬁing.txt <400> 85 Asn Phe His Pro Tyr Leu Gly Val Thr Asn Tyr Val Glu Lys Phe
Lys 151015 Gly <210> 86 <211> 17 <212> PRT <213> SYNTHETIC <400> 86 Asn Phe His Pro Tyr

Leur&KPAsPThr Asn Tyr Leu Glu Lys Phe Lys

grg Thr Ser Thr Leu Leu Ser
5

«210> 60

<211l> 7

<212> PRT
<213> SYNTHETIC

<220>

<221> MISC_FEATURE
<222> (4)..(&)

<223> Xaa at position 4

<220

<221> WMISC_FEATURE
<222>  (5)..(5)

<223> Xaa at position 5

<220

<221> MISC_FEATURE
<222> (6)..(&

<223> Xaa at position 6

<400> 60

]

Thr, Pro, or Ala

Leu or Gly

3

Ala, Thr, or val
%rg Thr Ser Xaa §aa Xaa ser

<210> 61

<21i> 9

<212> PRT

<Z213> SYNTHETIC

<400> 61

Gin Gln Trp Ser Gly Tyr Pro Phe val
1 5

<210> 62

<21l 9

<212> PRT

<213> SYNTHETIC

<220>

<221> MISC_FEATURE

<222>  (9)..(9

<223> Xaa at position 9 = Thr or val

<400 &2

gln Gln Trp Ser Gly Tyr #ro Phe Xaa

1%

<210> &3
<211> 10
<212> PRT
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151015 Gly <210> 87 <211> 17 <212> PRT <213> SYNTHETIC <220> <221> MISC_FEATURE
<222> (8)..(8) <223> Xaa at position 8 = Val or Asp <220> <221> MISC_FEATURE <222> (10)..(10)
<223> Xaa at position 10 - Asn, Lys, or Arg <220> <221> MISC_FEATURE <222> (12)..(12) <223>
Xaa at position 12 = Val, Leu, or Asn <400> 87 Asn Phe His Pro Tyr Leu Gly Xaa Thr Xaa Tyr Xaa Glu
Lys PhesLys d51015 Gly <210> 88 <213 TEHIC PRI SXEYNTHETIC <400> 88 Gin Gin Trp
Ser Gly Tyr Pro Phe Thr X17737SequenceListing.txt 5 <210> 89 <211> 107 <212> PRT <213>
HUM#ERCz4083> 89 Arg Thr val Ala Ala Pro Ser val Phe lle Phe Pro Pro Ser Asp Glu

Gly Tyr Thr Phe Leu Ile Tyr Pro Ile Ser
1 5 10

<210> 64 .
<211> 10

<212> PRT

<213> SYNTHETIC

<40(0> 64
Gly Tyr Thr Phe Trp ITe Tyr Pro Ile Ser
1 5

<210> 65

<211> 10

<212> PRT

<213> SYNTHETIC

<220>

<221> MISC_FEATURE

<222> (5)..(5)

<223> Xaa at position 5 = thr, Trp, Tyr, or Leu

<220>

<Z221> MISC_FEATURE

<222> (10)..(10)

<223> Xaa at position 10 = Ser or Glu

<400> 65

Gly Tyr Thr Phe Xaa Ile Tyr Pro Ile Xaa
1 5 10

<210> 66

<211> 17

<212> PRT

<213> SYNTHETIC

<400> 66
Asn Phe His Pro Tyr Leu Gly Thr Thr Asn Tyr Asn Glu Lys Phe Lys
1 5 10 15

Gly

<210> 67
<211> 17
- <212> PRT
<213> SYNTHETIC

<400> 67
Asn Phe His Pro Tyr Leu Gly Leu Thr Asn Tyr Asn Glu Lys Phe Lys
1 5 10 : 15

Gly
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1-51015 GIn Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe 202530 Tyr Pro Arg Glu
Ala Lys Val GIn Trp Lys Val Asp Asn Ala Leu GIn 354045 Ser Gly Asn Ser GIn Glu Ser Val Thr Glu GIn
Asp Ser Lys Asp Ser 505560 Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
65707580 Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser 859095 Pro val Thr Lys
Ser Phe Asn Arg Gly Glu Cys 100105%2303°88°2594 55500« 515> PRT <213> HUMAN <400> 90 Ala
ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser ser Lys 151015 Ser Thr Ser Gly Gly Thr Ala Ala
Leu % >ysé§u val Lys Asp Tyr 202530 Phe Pro Glu Pro val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr
Ser 45 val His Thr Phe Pro Ala val Leu GIn Ser Ser Gly Leu Tyr ser 505560 Leu Ser Ser Val
val TheMal PraTSer Ser Ser Leu Gly Thr GIn Thr 65707580 Tyr lle Cys Asn Val Asn His Lys Pro Ser
Asn Tht1¥s VATAERTYs 859095 X17737Sequencelisting.txt Lys Val Glu Pro Lys Ser Cys Asp Lys
Thr Higgbhr @Ggs Pro Pro cys 100105110

Asn Phe His Pro Tyr Leu Gly val Thr Asn Tyr Asn Glu Lys Phe Lys
1 5 10 15

Gly

<210> 69

<211> 17

<212> PRT

<213> SYNTHETIC

<400> 69

Asn Phe His Pro Tyr Leu Gly Met Thr Asn Tyr Asn Glu Lys Phe Lys
1 5 10 15
Gly

<210> 70

<211> 17

<212> PRT

<213> SYNTHETIC

<400> 70

ésn Phe His Pro gyr Leu Gly Asp Ala Agn Tyr Asn Glu Lys Phe Lys
1 15

Gly

<210> 71

<211> 17

<212> PRT
<213> SYNTHETIC

<220>

<221> MISC_FEATURE
<222> (8)..(®

<223> Xaa at position 8

«220>

<221> MISC_FEATURE
<222> (9)..(9

<223> Xaa at position 9

<400> 71

Asp, Thr, Leu, or val

Thr or Ala

ésn Phe His Pro gyr Leu Gly Xaa Xaa Asn Tyr Asn Glu Lys Phe Lys
10 15
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Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro 115120125 Lys Pro Lys Asp Thr
Leu Met lle Ser Arg Thr Pro Glu val Thr cys 130135140 val Val Val Asp Val Ser His Glu Asp Pro Glu
Val Lys Phe Asn Trp 145150155160 Tyr val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
165170175 Glu Gin Tyr Asn Ser Thr Tyr_Arg Val Val Ser Val Leu Thr val Leu 180185190 His Gin Asp
Trp Leu Asn Gly Lys Glu Tyr Lys Cygg{@ FEEN 2SN 188500205 Lys Ala Leu Pro Ala Pro lle Glu Lys
Thr lle Ser Lys Ala Lys Gly 210215220 Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg Asp
Glu 529230235240 Leu Thr Lys ASn Gin Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 245250255
Pro Ser Asp lle Ala Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn 260265270 Asn Tyr Lys Thr Thr Pro
Pro Val Leu Asp Ser Asp Gly Ser Phe Phe 275280285 Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg
Trp (iﬁ%jn (é?y Asn 290295300 Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
3053403E53RR1GIN Lys Ser Leu Ser Leu Ser Pro Gly 325 <210> 91 <211> 329 <212> PRT <213>
HUM®N3> SYNTHETIC -

<400> 72

Gly Gly Phe Gly Ser Phe Asp Tyr
1 5

<210> 73

<21i1> 8

<212> PRT
<213> SYNTHETIC

<400> 73
§1y Gly Thr Gly ?1a Phe Asp Tyr

<210> 74

<211> 8

<212> PRT

<213> SYNTHETIC

<400> 74

g1y Gly Thr Gly Ser Phe Pro Tyr
5

<210> 75

<211> 8

<212> PRT
<213> SYNTHETIC

<220>

<221> MISC_FEATURE

<222> (3)..(3) .

<223> Xaa at position 3 = Thr or Phe

<220>

<221> MISC_FEATURE

<222> (5)..(5)

<223> Xaa at position 5 = Ser or Ala

<220>

<221> MISC_FEATURE

<222> (7)..(7)

<223> Xaa at position 7 = Asp or Pro

<400> 75
Gly Gly Xaa Gly Xaa Phe Xaa Tyr
1 5

<210> 76
<21ll> 7
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<400> 91 X17737SequenceListing.txt Ala ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser ser
Lys 151015 ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 202530 Phe Pro Glu Pro
val Thr Val Ser Trp Asn ser Gly Ala Leu Thr Ser 354045 Gly val His Thr Phe Pro Ala Val Leu GIn Ser
Ser Gly Leu Tyr ser 505560 Leu ser ser_Val Val Thr val Pro Ser Ser Ser Leu Gly Thr GIn Thr
6570758Q Typlle cys Asn Val Asn HIST {3 BRISERsHTHIY y&Val Asp Lys 859095 Arg val Glu Pro
Lys SetBys sspiysichr His Thr cys Pro Pro cys 100105110 Pro Ala Pro Glu Leu Leu Gly Gly Pro ser
Val Phe Leu Phe Pro Pro 115120125 Lys Pro Lys Asp Thr Leu Met lle Ser Arg Thr Pro Glu val Thr Cys
130135140 val Val val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp 145150155160 Tyr val
Asp &y al BREV/HEATIRESN Ala Lys Thr Lys Pro Arg Glu 165170175 Glu GIn Tyr Mn Ser Thr Tyr Arg

val véf r V%ii_qﬁ%ys\{qli LeU,180185190 His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys cys Lys val
ser Asn 195200205 Lys Ala Leu Pro Ala Pro lle Glu Lys Thr lle Ser Lys Ala Lys Gly 210215220
<220> .
<221> MISC_FEATURE
<222> (6)..(6)
<223> Xaa at position 6 = Ala, Thre, or Leu

<400> 76

Arg Thr Ser Xaa Leu Xaa Ser
1 5

<210> 77

<211> 9

<212> DNA
<213> SYNTHETIC

<400> 77
agcacactg 9

<210> 78

<211> 9

<212> DNA

<213> SYNTHETIC

<400> 78
agcccactg 9

<210> 79

<211> 9

<212> PRT

«213> SYNTHETIC

<220>

<221> MISC_FEATURE

<222> (3)..(3)

<223> Xaa at position 3 = Thr or Glu

<220>

<221> MISC_FEATURE

<222> (5)..(5)

<223> Xaa at position 5 = Leu or Thr

<400> 79

Gly Tyr Xaa Phe Xaa ITe Tyr Pro Ile
1 5

<210> 80

<21i> 17

<212> PRT

<213> SYNTHETIC

<400> 80

Asn Phe His Pro Tyr Leu Gly Asp Thr Lys Tyr val Glu Lys Phe Lys
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GIn Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser Arg Glu Glu 225230235240 met Thr Lys Asn GIn
Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 245250255 Pro ser Asp lle Ala val Glu Trp Glu Ser ASn
Gly GIn Pro Glu Asn 260265270 x17737SequenceListing.txt Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
Ser Asp Gly Ser Phe Phe 275280285 Leu Tyr ser Lys Leu Thr Val Asp Lys ser Arg Trp Gin Gin Gly
Asn 290295300 Val Phe ser cys Ser’/41 Met i ti-AR 1% Fi§ AspeHis Tyr Thr 305310315320 Gin
Lys ser Leu ser Leu ser Pro Gly 325 <210> 92 <211> 325 <212> PRT <213> HUMAN <400> 92 Ala
ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg 151015 Ser Thr Ser Glu ser Thr Ala Ala
Leu 33//Cys Leu val Lys Asp Tyr 202530 Phe Pro Glu Pro val Thr val ser Trp Asn Ser Gly Ala Leu Thr
ser 354045 Gly Val His Thr Phe Pro Ala val Leu Gin ser Ser Gly Leu Tyr ser 505560 Leu ser Ser val
val Ths\jal Pgg Ser Ser Asn Phe Gly Thr Gin Thr 65707580 Tyr Thr Cys Asn val Asp His Lys Pro Ser

Asn Thriys val Asp Lys 859095 Thr Val Glu Arg Lys Cys Cys val Glu cys Pro Pro Cys Pro Ala Pro
<212> PRT
<213> SYNTHETIC

<400> 81

Asn Phe His Pro Tyr Leu Gly Asp Thr Arg Tyr val Glu Lys Phe Lys
1 5 i0 15
Gly

<210> 82

<211> 17

<212> PRT

<213> SYNTHETIC
<400> 82

Asn Phe His Pro Tyr Leu Gly val Thr Lys Tyr Leu Glu Lys Phe Lys
1 5 10 15
Gly

<210> 83

<211> 17

<212> PRT

<213> SYNTHETIC

<400> 83
Asn phe His Pro Tyr Leu Gly val Thr Lys Tyr val Glu Lys Phe Lys
1 5 10 15

Gly

<210> 84

<211> 17

<212> PRT

<213> SYNTHETIC

<400> 84
Asn Phe His Pro Tyr Leu Gly val Thr Asn Tyr teu Glu Lys Phe Lys
1 5 10 15

Gly

<210> 85
Page 32



100105110 Pro val Ala Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp 115120125 Thr Leu
met lle Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp 130135140 val ser His Glu Asp Pro Glu Val
Gin Phe Asn Trp Tyr val Asp Gly 145150155160 Met Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
GIn Phe Asn 165170175 X17737Sequencelisting.txt 180185190 Leu Asn Gly Lys Glu Tyr Lys Cys
Lys \ah$er Asn Lys Gly Leu Pro 19 6%%‘92\‘%&%”?@%?@ LY Thr lle Ser Lys Thr Lys Gly Gin Pro
Arg GRL24 0285220 Pro Gin val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn 225230235240
Gin Vii&er ISR ESs Leu Val Lys Gly Phe Tyr Pro Ser Asp lle 245250255 Ala Val Glu Trp Glu Ser
Asn Glyésin Pgo Glu Asn Asn Tyr Lys Thr 260265270 Thr Pro Pro Met Leu Asp Ser Asp Gly Ser Phe
Phe Leu Tyr Ser Lys 275280285 Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys
2902@%‘36’%/%59 Yal MelHis GH A 84 HIY AR HIE ’"Ty’rajrh?%iﬁr[@sig%r%u 305310315320 Ser Leu
Ser Pro Gly 325 <210> 93 <211> 326 <212> PRT <213> SYNTHETIC

Gly

<210> 86

<211> 17

<212> PRT

<Z213>  SYNTHETIC

<400> 86

Asn Phe His Pro Tyr Leu Gly Asp Thr Asn Tyr Leu Glu Lys Phe Lys
1 5 10 15
Gly

<210> 87

<211> 17

<212> PRT

<213> SYNTHETIC

<220>

<221> MISC_FEATURE

<222> (8)..(8)

<223> Xaa at position 8 = val or Asp

<220>

<221> MISC_FEATURE

<222> (10 ..(10)

<223> Xaa at position 10

<220> ’
<221> MISC_FEATURE

<222> (12)..(12)

<223> Xaa at position 12

<400> 87

Il

Ash, LySs, or Arg

va'l, Leu, or Asn

ésn pPhe His Pro gyr Leu Gly Xaa Thr Xaa Tyr Xaa Glu Lys Phe Lys
10 15

Gly

<210> 88

<21i> 9

<212> PRT

«<213> SYNTHETIC

<400> 88

GIn GIn Trp Ser Gly Tyr Pro Phe Thr
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<400> 93 Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg 151015 Ser Thr Ser Glu
Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr 202530 Phe Pro Glu Pro Val Thr Val Ser Trp Asn
Ser Gly Ala Leu Thr Ser 354045 Gly val HiS Thr Phe Pro Ala Val Leu Gin Ser Ser Gly Leu Tyr ser
505560 Leu Ser Ser Val Val Thr Val Pro_Ser Ser Ser Leu Gly Thr Lys Thr 65707580 Tyr Thr Cys Asn
Val Asp HiS Lys Pro Sgr Asn Thr LySVAPASpA58 $HI095Wag¥B8 X17737SeguencelListing.txt Arg
val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro 100105110 Glu Phe Leu Gly Gly Pro Ser
Val P< &eu\gile Pro Pro Lys Pro Lys 115120125 Asp Thr Leu Met lle Ser Arg Thr Pro Glu Val Thr
Cys ahYal vel7130135140 Asp Val Ser Gin Glu Asp Pro Glu Val Gin Phe Asn Trp Tyr Val Asp
1451501551680TGly Val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe 165170175 Asn Ser
Thr TATg \VHI"WQII Ser Val Leu Thr Val Leu His Gin Asp 180185190 Trp Leu Asn Gly Lys Glu Tyr Lys
Cys kysdtal $er Asn Lys Gly Leu 195200205 Pro ser Ser lle Glu Lys Thr lle Ser Lys Ala Lys Gly Gin

Pro Ar
iﬁ% Thr val Ala ?Ta Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu
- 10 15

Gln Leu Lys ggr Gly Thr aAla ser gaT val Cys Leu Leu Asn Asn Phe
5 30

Tyr Pro égg Glu Ala Lys val ggn Trp Lys val Asp Asn Ala Leu G1n
45

ser géy Asn Ser GIn Glu Ser val Thr Glu GIn Asp Ser Lys Asp Ser
55 60

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
65 70 75 80

Lys His Lys val Tyr Ala Cys Giu val Thr His GIn Gly Leu Ser Ser
85 90 95

Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105

<210> 980
<21i> 329
<212> PRT
<213> HUMAN

<400> 90
Ala Ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro Ser Ser Lys
1 5 10 15

ser Thr Ser ggy Gly Thr ala Ala Eeu Gly Cys Leu val Lys Asp Tyr
5 30

Phe Pro Glu Pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly val His Thr pPhe Pro Ala val Leu GIn Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser val val Thr val Pro Ser Ser Ser Leu Gly Thr GIn Thr
65 70 75 80

Tyr ITe Cys Asn gg] Asn His Lys Pro Ser Asn Thr Lys val Asp Lys
a0 a5
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210215220 Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Gin Glu Glu met Thr Lys 225230235240 Asn Gin
Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp 245250255 lle Ala Val Glu Trp Glu Ser Asn
Gly Gin Pro Glu Asn Asn Tyr Lys 260265270 Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
Leu Tyr Ser 275280285 Arg Leu Thr va/Jﬁzg Iq}_/‘s Ser Ar%.Tr GIn Glu Gly Asn Val Phe ser 290295300
Cys Ser Val Met His Glu Ala Leu His*ASA>EiS ff‘fﬁ'r@i Wj')stéér 305310315320 Leu Ser Leu Ser Leu
Gly 335 <2105194 P21 Lps326<2¥2>ABRT.yRI8r SYNTHETIC ®400Prd4cxd7737Seguencelisting.txt
Ala Ser Thr Lys Gllypﬂro Ser Val Phe Pro1%u Ala Pro Cys Ser NrbOlSlOlS Ser Thr Ser Glu Ser Thr Ala
Ala Leu Gly Cys Leu val Lys Asp Tyr 202530 Phe Pro Glu Pro val Thr Val Ser Trp Asn Ser Gly Ala Leu
Thr Sep 35U0AFGH val #isLFHr Phe Pro Ata \FarLey GtheSerSathG Iy tePyr ser 505560 Leu ser Ser
Val val Thr Va'Pro Ser Ser Ser Leu &9 Thr Lys Thr 65707580 Tyr Thr Cys Asn val Asp His Lys Pro

Ser Asn Thr Lys Val Asp Lys 859095 - :
Lys Pro Lys Asp Thr Leu Met Tle Ser Arg Thr Pro Glu val Thr Cys
130 135 140

val val val Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp
145 150 155 160

Tyr val Asp Gly val GTu val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175

Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu
180 185 190

His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn

Lys Ala Leu Pro -Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220

Gin Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro. Ser Arg Asp Glu
225 230 235 ' 240

~ Leu Thr Lys Asn Gin val Ser iLeu Thr Cys Leu val Lys Gly Phe Tyr
245 250 255

pro Ser Asp Ile Ala val Glu Trp Giu Ser Asn Gly GIn Pro Glu Asn
260 265 270

Asn Tyr Lys Thr Thr Pro Pro val teu Asp Ser Asp Gly Ser Phe phe
275 280 285

Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn
290 295 300

val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr
305 310 315 320

Gin Lys Ser Leu ggr Leu Ser Pro Gly
5

<Z210> 91
<211> 329
<212> PRT
<213> HUMAN

<400> 91
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Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro cys Pro Ala Pro 100105110 Glu Ala Ala Gly Gly Pro
Ser val Phe Leu Phe Pro Pro Lys Pro Lys 115120125 Asp Thr Leu met lle Ser Arg Thr Pro Glu Val Thr
Cys val val Val 130135140 Asp Val Ser GIn Glu Asp Pro Glu Val GIn Phe Asn Trp Tyr Val Asp
145150155160 Gly val Glu Val His Asny@dz% Lys Thr Lys Pro Arg Glu Glu GIn Phe 165170175 Asn Ser
Thr Ty Atg vahal Sersidl bey Tor (UG IR ENRASRIIBEIES 90 Trp LGy Asn Gly Lys Glu Ty Lys
Cys liys Val ser Asn Lys Gly Leu 195200205 BRgo ser ser lle Glu Lys 91r Ilé ser Lys Ala Lys Gly Gin
Pro Arg 210215220 Glu Pro GIn val Tyr Thr Leu Pro Pro Ser GIn Glu Glu met Thr Lys 225230235240
Asn Gl vl Seekest TG ysrl-eunaliys Gly Bie 38 R Sp1As) 245250255 lle Ala Val Glu Trp Glu
Ser Asn Gly GIn P28 Glu Asn Asn Tyr Lyg260265270 X17737Sguencelisting.txt Thr Thr Pro Pro Val
Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser 275280285 Arg Leu Thr Val Asp Lys Ser Arg Trp Gin
Glu GheAsn \ALPheoSer129829630G &ys Bemnval bet His GhaAlad-etHiseAsn His Tyr Thr Gin Lys Ser
3053103153263 eu Ser Leu Ser Leut@ly 45

Gly val His Thr phe Pro Ala val Leu Glin Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser val val Thr val Pro Ser Ser Ser teu Gly Thr GIn Thr
65 70 75 80

Tyr Ile Cys Asn §§1 Asn His Lys Pro Ser Asn Thr Lys val Asp Lys
90 95

Arg val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
100 105 110

Pro Ala Pro Glu Leu Leu Gly Gly Pro ser val Phe Leu Phe Pro Pro
115 120 125

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys
130 135 140

val val val Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp
145 150 155 160

Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175

Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val teu Thr val Leu
180 185 190

His GIn Asp Trp Leu Asn Gly Lvys Glu Tyr Lys Cys Lys val Ser Asn
195 200 205

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220

Gin Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
225 230 235 240

Met Thr Lys Asn Gln val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr
245 250 255

Pro Ser Asp Ile Ala val Glu Trp Glu Ser Aén Gly GIn Pro Glu Asn
260 265 270
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325 <210> 95 <211> 97 <212> PRT <213> SYNTHETIC <400> 95 Met Gly Ser Ser His His His His
His His Ser Ser Gly Leu Val Pro 151015 Arg Gly Ser His met Ala Ser Met Thr Gly Gly Gin Gin met Gly
Arg 202530 Gly Ser Ala Val Tyr lle Ala Trp Pro Leu Gin Gly Trp Gin Ala Thr 354045 Phe Gly Gly Gly
Asp His Pro Pro Lys Ser Asp Leu IIe % I 505560, G lle Leu Asp Asp Asp Asp Lys Asp Thr
His R Rig-lle,Cysile B5707580-BHE: f%é‘?&%'@&fy HISArgeRer bys Cys Gly Met Cys Cys Lys
859095 Thr <2¥6> 96 <211> 32 <2123%0PRT <213> HU AN8§400> 96 Gly val Pro Ser Arg Phe Ser
Gly Ser Gly Ser Gly Thr Asp Phe Thr 151015 Leu Thr lle Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr
TYr QV8,207630:r 200> €6l TB113a1 0431275 PEEF 53437 HUNMAN KLETHTGpquenceListing. bt <400>
97 Phe GPGly Gly Thr Lys Val Blu lle Lys

val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr
305 _ 310 315 320

GIn Lys Ser Leu Ser Leu Ser Pro Gly
325

<210> 92
<Z211> 325
<21Z2> PRT
<213> HUMAN

<400> 92
Ala ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro Cys Ser Arg
1 5 10 15

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu val Lys Asp Tyr
20 25 30

phe Pro Glu Pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 44 " 45

Gly gg] His Thr Phe Pro éga val Leu GIn Ser Ser Gly Leu Tyr Ser
60

Leu Ser Ser val val Thr val Pro Ser Ser Asn Phe Gly Thr GIn Thr
65 70 75 80

Tyr Thr Cys Asn val Asp His Lys Pro Ser Asn Thr Lys val Asp Lys
85 90 95

Thr val Glu Arg Lys Cys Cys val Glu Cys Pro Pro Cys Pro Ala Pro
100 105 110

Pro val Ala Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp
115 120 125

Thr Leu met Ile Ser Arg Thr Pro Glu val Thr Cys val val val asp
130 135 140

val Ser His Glu Asp Pro Glu val Gin Phe Asn Trp Tyr val Asp Gly
145 150 155 160

Met Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu G1n pPhe Asn
165 170 175

Ser Thr phe Arg val val Ser val Leu Thr val val His GIn Asp Trp
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1510 <210> 98 <211> 117 <212> PRT <213> MOUSE <400> 98 Gin val His Leu Gin Gin Ser Gly Ala
Glu Leu Val Lys Pro Gly Ala 151015 Ser val Lys Met Ser Cys Lys Ala Phe Gly Tyr Thr Phe Thr lle Tyr
202530 Pro lle Glu Trp met Lys Gin ASn His Gly Lys Ser Leu Glu Trp lle 354045 Gly Asn Phe His Pro
Tyr Asn Gly Asp Thr Asn Tyr Asn Glu Lys Phe 505560 Lys Gly Lys Ala Lys Leu Thr Val Glu Lys Ser
Ser ser Thr Val Tyr §5707580 Leu Gitt @g%‘%‘fuﬁfﬁ?}e\f%ﬂ%éf%@ Asp Ser Ala Val Tyr Tyr cys
859095 Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly Gin Gly Thr ser 100105110 Leu Thr Val Ser
Ser lLleS <2510€ 9 <25113u108 l"<212> PRT <21V3> MOUEE <400>99 Glu Thr Thr Val Thr Gin Ser Pro
Ala lle"Mét ,RIa_L a'gerieu E’Iy fgiogﬁd‘lﬁiygbaﬁefhr ‘?’ﬂe%%r%?s%%r "A1% Ser Ser Ser val ser Ser
Thr 202530 Tyr Leu His Trp Tyr GIn Gin Lys Ser Gly Ala Ser Pro Lys Pro Leu 354045

X17731S istin Tyr Arg Th h la Ser Gly Val Pro Ala Arg Phe Ser SO5560
iy Sar i G T e By e T T 1y S S el e Pa'efe

Pro GIn val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn
225 230 235 240

Gln val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile
245 250 255

Ala val Glu Trp'G1u Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr
: 260 265 270

Thr Pro Pro Met Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
275 280 285

Lteu Thr val Asp Lys Ser Arg Trp GIn Gln Gly Asn val Phe Ser Cys
290 295 300

ser val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu
305 310 315 320

Ser Leu Ser Pro Gly

<210> 93

<211> 326

<212> PRT

<213> SYNTHETIC

<400> 93
Ala Ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro Cys Ser Arg
1 5 10 15

ser Thr ser ggu Ser Thr Ala Ala Eeu Gly Cys Leu val Lys Asp Tvr
5 30

Phe Pro Glu Pro val Thr val Ser Trp aAsn Ser Gly Ala Leu Thr Ser

Gly val His Thr Phe pPro Ala val Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser val val Thr val pro Ser Ser Ser Leu Gly Thr Lys Thr
65 70 75 80

Tyr Thr Cys Asn val Asp His Lys Pro Ser Asn Thr Lys val Asp tys
85 920 95
Page 38



65707580 Ala Glu Asp Asp Ala Thr Tyr Tyr Cys Gin Gin Trp Ser Gly Tyr Pro 859095 Phe Thr Phe Gly
Ser Gly Thr Arg Leu Glu lle Lys 100105 <210> 100 <211> 12 <212> DNA <213> SYNTHETIC <400>
100 tgccaacaat ggl2 <210> 101 <211> 108 <212> PRT <213> SYNTHETIC <400> 101 Asp lle Gin
met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 151015 Asp Arg val Thr lle Thr Cys Ser Leu Ser
Ser Arg val Ser Ser Thr 202530 Tyr L0 /PRECFHSSH-EH %578 Pro Gly Lys Ala Pro Lys Leu Leu
354045 lle Tyr Arg Thr Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe ser 505560 Gly Ser Gly Ser Gly
Thr AP Pfid WWngnghYﬁleT%rﬁéérﬁ_’& 657386 Rr"BluPAgpAPhePAta Thr Tyr Tyr Cys Gin Gin
Trp Ser Gly Tyr Pr6 859095 Phe Thr Phe Gly Gly Gly Thr Lys Vat8iu lle Lys 100105 <210> 102
<211> 107 <212> PRT <213> SYNTHETIC <400> 102 Asp lle Gin Met Thr Gin Ser Pro Ser Ser Leu
Ser ,ﬁll“'s%}?‘:{/éﬂ%%l)‘;b’a&éﬁsp rkl?eifé?lfgéqﬂ%é@lk’isﬁh%fm%glws Pro Lys

Asp Thr Leu Met ITe Ser Arg Thr Pro Glu val Thr Cys val val val
130 135 140

Asp val ser Gin Glu Asp Pro Glu val GIn Phe Asn Trp Tyr val Asp
145 150 155 160

Gly val Glu val His asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe
165 170 175

Asn ser Thr Tyr Arg val val Ser val Leu Thr val Leu His GlIn Asp
180 185 190

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Gly Leu
195 200 205

Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GlIn Pro Arg
210 215 220

Glu Pro GlIn val Tyr Thr heu Pro Pro Ser GIn Glu Glu Met Thr Lys
225 230 235 240

Asn GlIn val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp
245 250 255

Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys
260 265 270

Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
275 280 285

Arg Leu Thr val Asp Lys Ser Arg Trp GIn Glu Gly Asn val phe Sser
290 295 300

Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser
305 310 315 320

Leu Ser Leu Ser Leu Gly
325

<210> 94

<21l> 326

<212> PRT

<213> SYNTHETIC

<400> 94
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Asp Arg val Thr lle Thr Cys Ser lle Ser Ser Arg Val Ser ser Thr 202530 Tyr Leu Phe Trp Tyr Gin Gin
Lys Pro Gly Lys Ala Pro Lys Leu Leu 354045 lle Tyr Arg Thr Ser Thr Leu Ala Ser Gly Val Pro Ser Arg
Phe ser 505560 Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Gin 65707580 Pro Glu
Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Trp_ser Gly Tyr Pro 859095 Phe Thr Phe Gly Gly Gly Thr Lys Val
Glu lle 100105 <210> 103 <211> 108 %7 $55p¥EP 34 SLI8YNHHETIC <400> 103 Asp lle Gin Met Thr
Gin SanPyerSeliSeyaul perrdlaserual Ghe 15012 AspArg-YalyEhsle Khg Cys Ser Trp Ser Ser Arg
Val Ser Ser Thr 202536 Tyr Leu Phe Trp Tyr &in Gin Lys Pro Gly Lys5Ala Pro Lys Leu Leu 354045 lle
Tyr Arg Thr.Ser Thr Leu Ala ser Gly Val Pro Ser Arg Phe Ser 505560 Gly Ser Gly Ser Gly Thr Asp Phe
Thr Lsar ThirlleSet Berskeum®m 657 7580:RPro 1@ lwyssp&heAlacybr Asyr Tyr Cys Gin Gin Trp ser Gly
Tyr Pro 859095 PHE Thr Phe Gly Gly Gly?Phr Lys val Glu lle Lys*200105 <210> 104 <211> 108 <212>

PRT <213> SYNTHETIC <400> 104

Phe Pro Glu Pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser
40 45

Gly ggi His Thr Phe Pro ?ga val Leu GIn Ser Ser Gly Leu Tyr Ser
60

Leu Ser Ser val val Thr val Pro Ser Ser Ser Leu Gly Thr Lys Thr
65 70 75 80

Tyr Thr Cys Asn §a1 Asp His Lys Pro Sgr Asn Thr Lys val Asp Lys
5 95

arg val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro
100 105 110

Glu Ala Ala Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys
115 120 125

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val
130 135 140

Asp val Ser Gln Glu Asp Pro Glu val GlIn Phe Asn Trp Tyr val Asp
145 150 155 160

Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu ¢1n phe
165 170 175

Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His GIn Asp
180 185 190

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Gly Leu
195 200 205

Pro Ser Ser Ile Glu tys Thr ITe Ser Lys Ala Lys Gly Gln Pro Arg
210 215 220

Glu Pro GIn val Tyr Thr Leu Pro Pro Ser GIn Glu Glu Met Thr Lys
225 230 235 240

Asn GIn val Ser Leu Thr Cys teu val Lys Gly Phe Tyr Pro Ser Asp
245 250 255

ITe Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys
260 265 270
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X17737SequencelListing.txt Asp lle Gin met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 151015
Asp Arg Val Thr lle Thr Cys Ser Ala Gly Ser Arg Val Ser Ser Thr 202530 Tyr Leu Phe Trp Tyr Gin Gin
Lys Pro Gly Lys Ala Pro Lys Leu Leu 354045 lle Tyr Arg Thr Ser Thr Leu Ala Ser Gly Val Pro Ser Arg
Phe Ser 505560 Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Gin 65707580 Pro Glu
Asp Phe Ala Thr Tyr Tyr Cys Gin GifT1p°Sef &RN S B1d 889695 Phe Thr Phe Gly Gly Gly Thr Lys val
Glu lieh bysnt08d05 @ Mt 10k &bl 3608 52 6257 BRT ridl 3 S YA T I€2<400> 105 Asp lle Gin Met
Thr Gin Ser Pfd Ser Ser Leu Ser Ala?8@r Val Gly 151015 A3B°Arg Val Thr lle Thr Cys Ser Ala Ser Ser
Arg val Val Ser Thr 202530 Tyr Leu Phe Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu 354045
lle TWArge%hifBerVEﬂr Agu Bta Ser GlydvarProl Sefidrg Bhe SevbD5860 &Iy Ser Gly Ser Gly Thr Asp
Phe Thr el Thr lle Ser Ser Lei’&In 65707580 Pro Gl %sp Phe Ala Thr Tyr Tyr Cys Gin Gin Trp Ser

Gly Tyr Pro 859095 Phe Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys 100105
Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser

305 310 315 320
Leu Ser Leu Ser Leu Gly
325
<210> 95
<211> 97
<212> PRT

<213> SYNTHETIC
<400> 95

Met Gly Ser Ser His His His His His His Ser Ser Gly Leu val Pro
1

Arg Gly Ser His Met Ala Ser Met Thr Gly Gly Glin GIn Met Gly Arg
20 25 30

Gly ser éga val Tyr 1le Ala Tgp Pro Leu Glin Gly ng Gin Ala Thr
4

rhe %gy Gly Gly Asp His ggo Pro Lys Ser Asp %gu Ile Glu Gly Arg

Gly ITe Leu Asp Asp Asp Asp Lys Asp Thr His Phe Pro Ile Cys Ile
65 70 75 80

Phe Cys Cys Gly ggs Cys His Arg Ser éys Cys Gly Met Cys ggs Lys
0

Thr

<210> 96
<211> 32
<212> PRT
<213> HUMAN

<400> 96
Gly val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp phe Thr
1 5 10 i5

Leu Thr Ile ggr Ser Leu GIn Pro g?u Asp Phe Ala Thr Tyr Tyr Cys
5 30

<210> 97
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x17737SequencelListing.txt <400> 106 Asp lle Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val
Gly 151015 Asp Arg val Thr lle Thr Cys Ser Ala Ser Ser Arg Val Ser Ser Thr 202530 Tyr Leu Phe Trp
Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu 354045 lle Tyr Arg Thr Ser Pro Leu Ala Ser Gly Val
Pro ser Arg Phe Ser 505560 Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Gin
65707580 Pre,Glu Asp Phe Ala Thr T9f T3 CHEEREHTHE S&F Gly Tyr Pro 859095 Phe Thr Phe Gly
Gly GBaThr larsrval Glu lle Lys 100105 <210> 107 <211> 108 <212> PRT <213> SYNTHETIC <400>
107 Asp3tte Clif'iet Thr Gin Ser Pro Ser Ser Leu Ser Ala ser val Gly 151015 Asp Arg Val Thr lle Thr
Cys Sefihla §er Ser Arg Val Ser Ser Thr 202530 Tyr Leu Phe Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro
Lys Leu Leu 354045 lle Tyr Arg Thr ser Ala Leu Ala Ser Gly Val Pro Ser Arg Phe Ser 505560 Gly Ser
Gly SBLCITRI AL PHETIYEEFTHE It SEF $¥F Leu Gin 65707580 Pro Glu Asp Phe Ala Thr Tyr Tyr
Cys Gin Gin Trp ser Gly Tyr Pro 859095

<210> 98

<211> 117

<212> PRT

<213> MOUSE

<400> 98

GIn val His Leu GIn GIn Ser Gly Ala Glu Leu val Lys Pro Gly Ala

1 5 10 15

Ser val Lys ggt ser Cys Lys Ala ghe Gly Tyr Thr Phe Thr Ile Tyr
5 30

Pro 1le ggu Trp Met Lys GIn Asn His Gly Lys Ser Leu Glu Trp Ile
40 45

Gly ggn Phe His Pfo Tyr ?gn Gly Asp Thr Asn Tyr Asn Glu Lys Phe
60

Lys Gly Lys Ala Lys Leu Thr val Glu Lys Ser Ser Ser Thr val Tyr
65 70 75 80

Leu Glu Leu Ser Arg Leu Thr Ser Asp Asp Ser Ala val Tyr Tyr Cys
85 30 95

‘Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly Gln Gly Thr ser

teu Thr val Ser ser
115

<210> 99
«<211> 108
<212> PRT
<Z213> MOUSE
<400> 99

Glu Thr Thr val Thr Gln Ser pro Ala Ile Met Ala Ala Ser Leu Gly

1 15

GIn Lys val Egr Met Thr Cys Ser Ala Ser Ser Ser val Ser Ser Thr
25

Tyr Leu His Trp Tyr GIn GIn Lys Ser Gly Ala Ser Pro Lys Pro Leu
35 40 45
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Phe Thr Phe Gly Gly Gly Thr Lys val Glu lle Lys 100105 <210> 108 <211> 108
X17737Seguencelisting.txt <212> PRT <213> SYNTHETIC <400> 108 Asp lle Gin Met Thr Gin Ser
Pro Ser Ser Leu Ser Ala Ser Val Gly 151015 Asp Arg Val Thr lle Thr Cys Ser Ala Ser Ser Arg Val Ser
Ser Thr 202530 Tyr Leu Phe Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu 354045 lle Tyr Arg
Thr %@Tfp#%g’*@ﬁegeﬁ_'wah_%mﬁ%? B0V TRBR0Ll SenGlysier Gly Thr Asp Phe Thr
Leu Thr Ilg0Ser Ser Leu Gin 65797580 Pro Glu Asp PheoAla Thr Tyr Tyr Cys Gin Gin Trp Ser Gly Tyr
Pro 859095 Phe Thr Phe Gly Gly Gly Thr Lys val Glu lle Lys 100105 <210> 109 <211> 108 <212>
PRT 21332 S¥NTHET K3 ,<400>s109hspdle GiauMeat Th GisbSelRrg.Sekfgr Leu Ser Ala Ser Val Gly
15108% Asp Arg Val Thr lle7khr Cys Ser Ala Ser SéB Arg Val Ser Ser Thr&D2530 Tyr Leu Phe Trp Tyr
Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu 354045

Ala Glu Asp Asp g;a Thr Tyr Tyr Cys ggn Gin Trp Ser Gly ggr Pro

Phe Thr phe Gly Ser Gly Thr Arg Leu GTu Ile Lys
100 105

<210> 100

<211> 12

<212> DNA

<213> SYNTHETIC

<400> 100
tgccaacaat gg 12

<210> 101
<21l> 108
<212> PRT
<213> SYNTHETIC

<400> 101
Asp ITe GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Ile Thr Cys Ser Leu Ser Ser Arg Val Ser Ser Thr
20 25 30

Tyr Leu ghe Trp Tyr GIn Gln L%s Pro Gly Lys Ala Pro Lys Leu Leu
5 4 45

Ile "gér Arg Thr ser Thr |§<Sau Ala ser Gly val Pro Ser Arg Phe Ser
60 '

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln
65 70 75 80

Pro Glu Asp Phe é1a Thr Tyr Tyr Cys Gin Gln Trp Ser Gly Tyr Pro
5 a0 95

phe Thr prhe Gly Gly Gly Thr Lys val Glu Ile Lys
106 105

<210> 102
<211> 107
<212> PRT
<213> SYNTHETIC

<400> 102

Asp Tle GIn Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser val Gly
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lle Tyr Arg Thr Ser Thr Gly Ala Ser Gly Val Pro Ser Arg Phe Ser 505560 Gly Ser Gly Ser Gly Thr Asp
Phe Thr Leu Thr lle Ser Ser Leu Gin 65707580 Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Trp Ser
Gly Tyr Pro 859095 Phe Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys 100105
X17737SeguencelListing.txt <210> 110 <211> 108 <212> PRT <213> SYNTHETIC <400> 110 Asp lle
Gin Met Thr Gin Ser Prg Ser Ser Le&ggﬁ,&%w[rﬁ@jﬂglb’i% Asp. Arg Val Thr lle Thr Cys Ser Ala
Ser Ser Arg Val Ser Ser Thr 202530 Tyr Leu Phe Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu
Leu 3240&5 Ilea'qyr ﬁ\r[gl'll'hr 1%er Thg LeLli Thr ser Gg‘%al Provseir ér? Phe Ser 505560 Gly Ser Gly Ser
Gly ThY ASPRe T&; LéuThr Tle Z&rEér ﬁg% cin 075%0 ro3§ usﬁgpﬁﬁe Ala Thr Tyr Tyr Cys Gin
Gin Trp Ser Gly Tyr Pro 859095 Phe Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys 100105 <210> 111
<211z,108,52)2> PRT-S 1§fnsgil>|TLl—|)Engo<é192;&é1A4>§ppugl @g} r\%gt Thr Gin Ser Pro Ser Ser Leu
rcys a Ser

Ser Ala Ser VakGly 151015 Asp Argadgal Thr lle e er i\erhglj Val Ser Ser Thr

Ile T%r Arg Thr ser Thr ggu Ala ser Gly val Pro Ser Arg Phe Ser
3 60

Gly ser Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln
65 70 75

Pro Glu Asp phe §1a Thr Tyr Tyr Cys gén Gln Trp ser Gly Tyr Pro
5 95

Phe Thr phe Gly Gly Gly Thr Lys val Glu Ile
100 105

<210> 103
<211> 108
<212> PRT
<213> SYNTHETIC

<400> 103

Asp Ile GIn Met Thr GlIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 i5

Asp Arg val Egr Ile Thr Cys Ser ggp Ser Ser Arg val Ser Ser Thr
30

Tyr Leu g?e Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu
40 45

ITe gﬁr Arg Thr ser Thr Eﬁu Ala Ser Gly val Pro Ser Arg Phe Ser
60

Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln
65 70 75 B8O

Pro Glu Asp Phe §1a Thr Tyr Tyr Cys Gln GIn Trp Ser Gly Tyr Pro
5 90 95

phe Thr pPhe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105

<210> 104
<211> 108
<2iZ2> PRT
<213> SYNTHETIC

<400> 104
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202530 Tyr Leu Phe Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu 354045 lle Tyr Arg Thr Ser
Thr Leu Val Ser Gly Val Pro Ser Arg Phe Ser 505560 Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle
Ser Ser Leu Gin 65707580 Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Trp Ser Gly Tyr Pro 859095
Phe Thr Phe Gly Gly Gly Thr Lys Val Glu_lle Lys 100105 Page 48 X17737SequenceListing.txt <210>
112 <211> 108 <212> PRT <213> SYNTHE#224865 1139A58 e Gin Met Thr Gin Ser Pro Ser Ser
Leu Sep AlteSeTvale® Iy ib Ih5 sesp ey 8al Thr lleeilihs By s BesMav@er Ser Arg Val Ser Ser Thr
202580 Tyr Leu Phe Trd Tyr Gin Gin Lys Pro¥ly Lys Ala Pro Lys Lel# Leu 354045 lle Tyr Arg Thr Ser
Thr Leu La Ser Gly Val Pro Ser Arg Phe Ser 505560 Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle
Ser 3ep LetgGial6s707680 Fro Gla Asp Rhe Aly TerTyrd walyse@isirTirp Ser Gly Tyr Pro 859095
Phe Thr Phe Gly G Gly Thr Lys val Glud® Lys 100105 <210> 143 <211> 108 <212> PRT <213>

SYNTHETIC
Tyr Leu g?e Trp Tyr Gln Gln k%s Pro Gly Lys Ala Pro Lys Leu Leu
. 45 .

Ile E%r Arg Thr Ser Thr Leu Ala Ser Gly val Pro Ser Arg Phe ser
55 60

Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Thr ITe Ser Ser Leu GIn
65 70 75 80

Pro Glu Asp Phe Ala Thr Tyr Tyr Cys GIn GIn Trp Ser Gly Tyr Pro
85 90 95

Phe Thr phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105

- <210> 105
<211> 108
<212> PRT
<213> SYNTHETIC

<400> 105

Asp Ile Gln Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ggr Ite Thr Cys Ser 31a Ser Ser Arg val val Ser Thr
5 30

Tyr Leu Phe Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu
35 40 45

Ile E%r Arg Thr Ser Thr Leu Ala Ser Gly val Pro Ser Arg Phe Ser
55 60

Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GlIn
65 70 75 80

Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Glin Gln Trp Ser Gly Tyr Pro
85 90 95

phe Thr rPhe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105

<210> 106
<211> 108
<212> PRT
<21@> SYNTHETIG
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<400> 113 Asp lle Gin met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 151015 Asp Arg Val Thr
lle Thr Cys Ser Ala Ser Ser Arg Val Ser Ser Thr 202530 Tyr Leu Phe Trp Tyr Gin Gin Lys Pro Gly Lys
Ala Pro Lys Leu Leu 354045 lle Tyr Arg Thr Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe ser 505560
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Gin 65707580 Pro Glu Asp Phe Ala Thr
Tyr Tyr Cys Gin Gin Trp Ser Gly Tyr P 850t8%471A57 88 qbEhceListing.txt Phe Val Phe Gly Gly Gly
Thr Lymdal Giglle Lys 100105 <210> 114 <211> 108 <212> PRT <213> SYNTHETIC <400> 114 Asp
lle Gin Meﬁ ThGr1Gin SerT%ro er Ser Leu Ser éla Ser Val Gly.151015 Asp @Eg val Thr lle Thr Cys Ser
Ala ﬁeSPSIereArg r\‘/aﬁegeg er Thr 392538 'Ff;FL rﬁheélﬁﬁrTgp@iﬁeéiﬁgst 0 Gly Lys Ala Pro Lys Leu
Leu 354045 lle Tyr Arg Thr Ser Thr Leu Thr Ser Gly Val Pro Ser Arg Phe Ser 505560 Gly Ser Gly Ser
Gly TREASRPI ThY Loy Thg JecSer Ser kep SR 627 07RPQRIO,GIu ApaRle Ala Thr Tyr Tyr Cys Gin
Gin Trp Ser Gly TypPro 859095 25 30

Tyr Leu Phe Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu
35 40 45

Ile ‘%r Arg Thr Ser Pro Leu Ala Ser Gly val Pro Ser Arg Phe Ser
55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GIn
65 70 75 80

Pro Glu Asp pPhe gga Thr Tyr Tyr Cys Sén GIin Trp Ser Gly Tyr Pro
95

Phe Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105

<210> 107
<211> 108
<212> PRT
<213> SYNTHETIC

<400> 107
Asp Ile GIn Met Thr Gin Ser Pro Ser Ser Leu Ser Ala ser val Gly
1 5 10 15

Asp Arg val Thr Ile Thr Cys Ser Ala Ser Ser Arg val Ser Ser Thr
20 25 30

Tyr Leu Phe Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys Leu Lau
_ 35 40 45

Ile Egr Arg Thr Ser Ala Leu Ala Ser Gly val Pro Ser Arg Phe Ser
55 60

Gly Ser Gly Ser Gly Thr Asp phe Thr teu Thr Ile Ser Ser Leu Gln
65 70 75 80

Pro Glu Asp Phe Ala Thr Tyr Tyr Cys GIn GIn Trp Ser Gly Tyr Pro
85 90 95

Phe Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105

<21i0> 108
<211> 108
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Phe val Phe Gly Gly Gly Thr Lys val Glu lle Lys 100105 <210> 115 <211> 108 <212> PRT <213>
SYNTHETIC <400> 115 Asp lle Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 151015 Asp
Arg val Thr lle Thr Cys Ser Ala Ser Ser Arg val Ser Ser Thr 202530 Tyr Leu Phe Trp Tyr Gin Gin Lys
Pro Gly Lys Ala Pro Lys Leu Leu 354045 lle Tyr Arg Thr Ser Thr Leu Leu Ser Gly Val Pro Ser Arg Phe
Ser 595560 Gly Ser Gly Ser Gly Thr)ﬂgﬁgﬁg%ﬁpﬁ% I Thi'ffe SEr Ser Leu Gin 65707580 Pro Glu Asp
Phe Ada3bhr IywThgm8ys Gin Gin Trp Ser Gly Tyr Pro 859095 Page 50 X17737Sequencelisting.txt
Phe v% he ﬁl Gly Gly Thr Lys val Glu lle Lys 100105 <210> 116 <211> 108 <212> PRT <213>
SYNTRETIC'<400> 116 Asp lle Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 151015 Asp
Arg VaeTRE ¢leSThreysT8er @la Ser SepArgrvakeset 8esThrAB2580 Tait LelyPhe Trp Tyr Gin Gin Lys
Pro C];Iy Lys Ala Pro Lyg Leu Leu 354045 lle 'I;;Pr Arg Thr Ser Pro LedAla Ser Gly Val Pro Ser Arg Phe

Ser 505560 :
Asp Arg val Thr Ile Thr Cys Ser Ala %er Ser Arg val Ser Ser Thr
20 25 30

Tyr Leu g?e Trp Tyr Gln GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu
40 45

Ile gér Arg Thr Ser Trp Leu Ala Ser Gly val ggo Ser Arg Phe ser
55

Gly Ser Gly Ser Gly Thr aAsp Phe Thr Leu Thr Ile Ser Ser Leu GIn
65 70 75 80

Pro Glu Asp Phe g;a Thr Tyr Tyr Cys gén GIn Trp Ser Gly Tyr Pro
95

Phe Thr pPhe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105

<210> 109
<211> 108
<212> PRT
<213> SYNTHETIC

<400> 109

Asp Ile Gln Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ggr Ile Thr Cys Ser %éa Ser Ser Arg val Ser Ser Thr
30

TYr Leu g?e Trp Tyr Gln GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu
40 45

Ile E%r Arg Thr ser Thr g?y Ala ser Gly val ggo Ser Arg Phe Ser
5

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln
65 70 75 80

Pro Glu Asp Phe g1a Thr Tyr Tyr Cys GIn Gln Trp Ser Gly Tyr Pro
5 30 95

Phe Thr Phe Gly Gly Gly Thr Lys val Glu 1le Lys
100 105
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Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Gin 65707580 Pro Glu Asp Phe Ala Thr
Tyr Tyr Cys Gin Gin Trp Ser Gly Tyr Pro 859095 Phe Val Phe Gly Gly Gly Thr Lys Val Glu lle Lys
100105 <210> 117 <211> 108 <212> PRT <213> SYNTHETIC <400> 117 Asp lle Gin Met Thr Gin
Ser Pro Ser Ser Leu ser Ala Ser Val GI}/ 151015 Asp Arg.Val Thr lle Thr Cys Ser Ala ser Ser Arg val
ser Sei ghr 202530 Tyr Leu Phe Trp T Sme@1F 157 PYb &y Ps Ala Pro Lys Leu Leu 354045 lle Tyr
Arg Ehaoser TiasLeu Thr Ser Gly Val Pro Ser Arg Phe ser 505560 Gly ser Gly Ser Gly Thr Asp Phe Thr
Leu T ﬁfe SeF'Ser Leu Gin 65707580 X17737SequenceListing.txt Pro Glu Asp Phe Ala Thr Tyr Tyr
Cys Gin-Gin Trp Sér Gly Tyr Pro 859095 Phe Val Phe Gly Gly Gly Thr Lys Val Glu lle Lys 100105
<2104Q18 <1 > 108 <212> PRT <213> SYNTHETIC <400> 118 Asp lle Gin Met Thr Gin Ser Pro

Ser §§£> LAt SR Seh YAl Fhedp 14 £ap A0 Val Tl ThEGys SETAlR Ser Ser Arg val Ser Ser

Thr 202530 Tyr Leu Phge Trp Tyr Gin Gin Lys Ryo Gly Lys Ala Pro LyssLeu Leu

Asp Arg val Thr Ile Thr Cys Ser Ala Ser Ser Arg val Ser Ser Thr
20 25 30

Tyr Leu Phe Trp Tyr Gin GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu
35 40 45

Ile g%r Arg Thr Ser Thr %gu Thr ser Gly val 260 ser Arg Phe ser

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glin
65 70 75 80

Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin GlIn Trp Ser Gly Tyr Pro

85 90 : 95
Phe Thr Phe Gly Gly Gly Thr Lys val Glu ITe Lys
100 105
<210> 111
<Z211> 108
<212> PRT

<213> SYNTHETIC

<400> 111

Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Ile Thr Cys Ser Ala Ser Ser Arg val Ser Ser Thr
20 25 30

Tyr Leu g?e Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys lLeu Leu
40 45

ITe Tyr Arg Thr Ser Thr Leu val Ser Gly val Pro Ser Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln
65 70 75 80

Pro Glu Asp pPhe Ala Thr Tyr Tyr Cys Glin Gln Trp Ser Gly Tyr Pro
85 90 95

phe Thr pPhe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105
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354045 lle Tyr Arg Thr Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe Ser 505560 Gly Ser Gly Ser Gly
Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Gin 65707580 Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin
Trp Ser Gly Tyr Pro 859095 Phe Val Phe Gly Gly Gly Thr Lys val Glu lle Lys 100105 <210> 119 <211>
108 <212> PRT <213> SYNTHETIC <400> 119 Asp Ile Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala
Ser val Gly 151015 Asp Arg Val Thrﬁ%&%%}?g%‘éﬁﬂég&gsatmg Val Ser Ser Thr 202530 Tyr Leu
Phe Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu 354045 lle Tyr Arg Thr Ser Pro Leu Ala Ser
Gly v&¥Bro 8Arg Phe Ser 505560 Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Gin
657 Page 52 X17737Seguencelisting.txt Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Trp Ser
Gly ®alPro 869086™Rhe Val Phe Gly Gly Gly Thr Lys Val Glu lle Lys 100105 <210> 120 <211> 108
<212 FERT $233> SYNTHETIC <400> 120 Asp lle Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser

val Gly _
Asp Ite GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr ITe Thr Cys Ser Ala Ser Ser Arg val Ser Ser Thr
20 25 30

Tyr Leu ghe Trp Tyr GIn GlIn Lgs Pro Gly Lys Ala Pro Lys Leu Leu
5 4 45

Ile Tyr Arg Thr Ser Thr Leu Leu Ser Gly val Pro Ser Arg Phe Ser

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln

65 70 75 80
Pro Glu Asp Phe Ala Thr Tyr Tyr Cys GIn Gin Trp Ser Gly Tyr Pro
85 90 93
Phe Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105
<210> 113
<Z211> 108
<212> PRT
<213> SYNTHETIC
<400> 113

Asp ITe GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Ile Thr Cys Ser Ala Ser Ser Arg val Ser Ser Thr
20 25 30

Tyr Leu gge Trp Tyr Gln Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu
40 45

Ile §5r Arg Thr Ser Thr ggu Ala Ser Gly val 250 Ser Arg Phe Ser

Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gin
65 70 75 80

Pro Glu Asp Phe Ala Thr Tyr Tyr Cys GlIn GIn Trp Ser Gly Tyr Pro
85 90 95
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151015 Asp Arg val Thr lle Thr Cys Ser Ala Ser Ser Arg Val Ser Ser Thr 202530 Tyr Leu Phe Trp Tyr
Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu 354045 lle Tyr Arg Thr Ser Pro Leu Ala Ser Gly Val Pro
Ser Arg Phe Ser 505560 Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Gin 65707580
Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin.Gin Trp Ser Gly. Tyr Pro 859095 Phe Val Phe Gly Gly Gly
Thr %vggglghged_ﬁ 400185 A0S LN 568 L2129 BRT <213> SYNTHETIC <400> 121 Asp
lle Gin Met Thr Giri@er Pro Ser Ser Leu $@$ Ala Ser Val Gly 151015 Asp Arg Val Thr lle Thr Cys Ser
Ala Ser Ser Arg Val Ser Ser Thr 202530 Tyr Leu Phe Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu
Leu 354045 HesTyr Arg Thr Ser Thr Leu Thr Ser Gly Val Pro Ser Arg Phe Ser 505560
X177&ASequErceListing.txt Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Gin
6570?323@ P@@Hﬁg Phe Ala Thr Tyr Tyr Cys Gin Gin Trp Ser Gly Tyr Pro 859095 Phe Val Phe Gly

Gly Gly Thr Lys Val Glu Tie Lys 100105
<400> 114

Asp Ile GIn Met Thr GlIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ghr ITe Thr Cys Ser Ala Ser Ser Arg val Ser Ser Thr
0 25 30

Tyr Leu g?e Trp Tyr Gin GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu
40 45

Ile Egr Arg Thr Ser Thr Leu Thr Ser Gly val Pro Ser Arg Phe Ser
55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gin
65 70 75 80

Pro Glu Asp Phe gga Thr Tyr Tyr Cys GIn GIn Trp Ser Gly Tyr Pro
90 95

phe val Phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105

<210> 115
<211> 108
<212> PRT
<213> SYNTHETIC

<400> 115
Asp Ile GIn Met Thr GlIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ;hr ITe Thr Cys Ser Ala Ser Ser Arg val Ser Ser Thr
0 25 30

Tyr Leu gge Trp Tyr Gln Gln L5s Pro Gly Lys Ala Pro Lys Leu Leu
4 45

ITe Tyr Arg Thr Ser Thr Leu Leu Ser Gly val Pro Ser Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gin
65 70 75 30

Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin GIn Trp ser Gly Tyr Pro
85 90 95
Page 50



<210> 122 <211> 108 <212> PRT <213> SYNTHETIC <400> 122 Asp lle Gin Met Thr Gin Ser Pro
Ser Ser Leu Ser Ala Ser val Gly 151015 Asp Arg val Thr lle Thr Cys ser Ala Ser Ser Arg Val Ser Ser
Thr 202530 Tyr Leu Phe Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu 354045 lle Tyr Arg Thr
Ser Pro Leu Ala Ser Gly Val Pro Ser Arg Phe Ser 505560 Gly Ser Gly ser Gly Thr Asp Phe Thr Leu
Thr lle Ser Ser Leu Gin 65707580 Pro-GId AERBRECAIZ TRSTH¥ Tyr Cys Gin Gin Trp Ser Gly Tyr Pro
859095 Phe Thr Phe Gly Gly Gly Thr Lys val Glu lle Lys 100105 <210> 123 <211> 108 <212> PRT
<213@‘S\P’N7TI-ETEEI'|§:E)§&4@’O’> b3 Agp Hlésci{lgém@turﬁﬂ SikYser Pro Ser Ser Leu Ser Ala Ser val Gly
151015 Asp Arg va Kllhr lle Thr Cys Ser Ala’Ser Ser Arg Val Ser ser Thr 202530 Tyr Leu Phe Trp Tyr
Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu 354045 lle Tyr Arg Thr Ser Pro Leu Ala Ser Gly Val Pro
Ser éﬁ?{he% 505560 Page 54 x17737SequencelListing.txt Gly Ser Gly Ser Gly Thr Asp Phe Thr

Leu kb1 ile SertSer Leu Gin 65707580
<213> SYNTHETIC

<400> 116
Asp Ile GlIn Met Thr Glin Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 ' 5 10 15

Asp Arg val ggr Ile Thr Cys Ser §1a ser Ser Arg val Ser Ser Thr
5 30

Tyr Leu g?e Trp Tyr GIn Glin Lys Pro Gly Lys Ala Pro Lys Leu Leu

rle ggr Arg Thr Ser Pro %gu Ala ser Gly val Pro Ser Arg Phe Ser
60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln
65 70 75 80

Pro Glu Asp Phe g;a Thr Tyr Tyr Cys GlIn GIn Trp Ser Gly Tyr Pro
90 95

Phe val Phe Gly Gly Gly Thr Lys val Glu ITle Lys
100 105

<210> 117
<211> 108
<212> PRT
<213> SYNTHETIC

<400> 117

ésp ITe GIn Met ghr GlIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
10 15

Asp Arg val Thr Ile Thr Cys Ser Ala Ser Ser Arg val Ser Ser Thr
20 25 30

Tyr Leu g?e Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu
40 45

Ite Egr Arg Thr Sser Thr %gu Thr ser Gly val Pro Ser Arg Phe Ser
60

Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ite Ser Ser Leu Gln
65 70 75 80
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Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Trp Ser Gly Tyr Pro 859095 Phe val Phe Gly Gly Gly Thr
Lys Val Glu lle Lys 100105 <210> 124 <211> 108 <212> PRT <213> SYNTHETIC <400> 124 Asp lle
Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 151015 Asp Arg Val Thr lle Thr Cys Ser Ala
Ser Ser Arg Val Ser ser Thr 202530 Tyr Leu Phe Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu
354045 llgy TyR AT Ser Ty Ly ﬁgﬁ%i@wéﬁ*ﬁ}é%égéﬁééﬁ%g@r SAS560 Gly Ser Gly Ser Gly
Thr Asp Phe Thr Leu T## lle Ser Ser Leu Gin 5707580 Pro Glu AspRhe Ala Thr Tyr Tyr Cys Gin Gin
Trp Ser Gly Tyr Pro 859095 Phe Val Phe Gly Gly Gly Thr Lys val Glu lle Lys 100105 <210> 125 <211>
108 $R4d 27 PRT <31 3>cHy NTIHER 1C 54001 12h.Asnlley@in met Thr Gin Ser Pro Ser Ser Leu Ser Ala
Ser val Gly 1510130sp Arg Val Thr lle Th@ys Ser Ala Ser Ser Arg Val Ser Ser Thr 202530 Tyr Leu
Phe Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu 354045 X17737SequencelListing.txt lle Tyr

Arg Thn&er R1@ Leu Ala Ser Gly Val Pro Ser Arg Phe Ser
<211> 108
<212> PRT
<213> SYNTHETIC

<400> 118

Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ;gr Ile Thr Cys Ser §1a Ser Ser Arg val ser Ser Thr
5 30

Tyr Leu g?e Trp Tyr Gin Gln k%s Pro Gly Lys Ala Pro Lys Leu Leu
45

Ile ggr Arg Thr Ser Thr Leu Ala Ser Gly val Pro Ser Arg Phe Ser
55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr ITe Ser Ser Leu Gln
65 70 75 80

Pro Glu Asp Phe Ala Thr Tyr Tyr Cys GIn GlIn Trp Ser Gly Tyr Pro
85 90 95

Phe val pPhe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105

<210> 119
<211> 108
<212> PRT
<213> SYNTHETIC

<400> 119
Asp Ile GIn Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ggr Ile Thr Cys Ser ;2\“5la Ser Ser Arg val Ser Sser Thr
30

Tyr Leu g?e Trp Tyr GIn Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu

Ile ggr Arg Thr Ser Pro Leu Ala Ser Gly val Pro Ser Arg Phe Ser
55 60

Gly ser Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser lLeu Gln
65 70 75 80
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505560 Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Gin 65707580 Pro Glu Asp Phe
Ala Thr Tyr Tyr Cys Gin Gin Trp Ser Gly Tyr Pro 859095 Phe val Phe Gly Gly Gly Thr Lys Val Glu lle
Lys 100105 <210> 126 <211> 108 <212> PRT <213> SYNTHETIC <400> 126 Asp fie Gin Met Thr
Gin ser Pro Ser Ser Leu Ser Ala Ser val Gly 151015 Asp Arg Val Thr lle Thr Cys Ser Ala Glu Ser Arg
val ser Ser Thr 202530 Tyr Leu Phe FHp Py eIRET Ly PI-EN Lys Ala Pro Lys Leu Leu 354045 lle
Tyr Arg Thr Ser Pro Leu Ala Ser Gly val Pro Ser Arg Phe ser 505560 Gly Ser Gly Ser Gly Thr Asp Phe
Thr L%“L?Tﬁ“llé%férpgérg%é‘u@rn BS'?G’?EEB@Pr?SE‘ILFA%pTPMeSNaGﬁM F RI°Cys Gin Gin Trp Ser Gly
Tyr Pro 859095 Phe Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys 100105 <210> 127 <211> 108 <212>
PRT <213> SYNTHETIC <400> 127 Asp lle Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
151082 A% A‘?Be\/%’ghﬂl’é Thr EhE s¥F Alﬁggs‘é}‘séﬂ Arg’V¥al Ser Ser Thr 202530 Tyr Leu Phe Trp Tyr
Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu 354045

<210> 120

<211> 108

<212> PRT
<213> SYNTHETIC

<400> 120
Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu $er Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Ile Thr Cys Ser Ala Ser Ser Arg val Ser Ser Thr
20 25 30

Tyr Leu g?e Trp Tyr Gin Gln L%s Pro Gly Lys Ala Pro Lys Leu Leu
4 45

Ile ggr Arg Thr Ser Pro %gu Ala ser Gly val Pro Ser Arg Phe Ser
60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln
65 70 75 80

Pro Glu Asp Phe géa Thr Tyr Tyr Cys Gin Gin Trp Ser Gly Tyr Pro
90 95

phe val rhe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105

<210> 121
<211> 108
<212> PRT
<213> SYNTHETIC

<400> 121

isp ITe Gln Met Ehr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
10 15

Asp Arg val ggr Ile Thr Cys Ser 31a Ser Ser Arg val ggr ser Thr
5

Tyr Leu gge Trp Tyr Gln GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu
40 45

Ile §%r Arg Thr ser Thr %gu Thr Ser Gly val Pro Ser Arg Phe Ser
60
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Page 56 X17737SequencelListing.txt lle Tyr Arg Thr Ser Thr Leu Ala Ser Gly Val Pro Ser Arg Phe ser
505560 Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Gin 65707580 Pro Glu Asp Phe
Ala Thr Tyr Tyr Cys Gin Gin Trp Ser Gly Tyr Pro 859095 Phe Thr Phe Gly Gly Gly Thr Lys Val Glu lle
Lys 100105 <210> 128 <211> 117 <212> PRT <213> SYNTHETIC <400> 128 Gin Val Gin Leu Val
Gin 390 Gl AR BV Shys 81 5y S YREOLR SEE VML | SerGys Lys Ala Ser Gly Tyr Thr
Phe &hir lle Tyr 202530 ProAte Ser Trp Val Arg Girrla Pro Gly Gin Gly Les Glu Trp Met 354045 Gly
Asn Phe His Pro Tyr Leu Gly Asp Thr Asn Tyr Asn Glu Lys Phe 505560 Lys Gly Arg Val Thr lle Thr Ala
Asp bys 28l ThupSerd i Alankyr§p 707589 Met Glenkhevrpet Segigurhrgsser Glu Asp Thr Ala Val Tyr
Tyr Cys 859095 Ala Ar§5Gly Gly Thr Gly Ser Ple Asp Tyr Trp Gly Gi#Gly Thr Thr 100105110 val Thr
Val Ser Ser 115 <210> 129 <211> 117 <212> PRT <213> SYNTHETIC <400> 129

Phe val Phe Gly Gly Gly Thr Lys val GTu ITe Lys
100 105

<210> 122
<211> 108
<212> PRT
.<213> SYNTHETIC

<400> 122
Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr Ile Thr Cys Ser Ala Ser Ser Arg val Ser Ser Thr
20 25 30

Tyr Leu gge Trp Tyr Gln GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu
40 45

Ile Tyr Arg Thr Ser Pro Leu Ala Ser Gly val Pro Ser Arg Phe Ser
50 55 60

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GlIn
65 70 75 80

Pro Glu Asp Phe g;a Thr Tyr Tyr Cys Gln GIn Trp Ser Gly Tyr Pro
90 95

Phe Thr phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105

<210> 123
«<211> 108
<212> PRT
<213> SYNTHETIC

<400> 123
Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ggr ITe Thr Cys ser éga Ser Ser Arg val Ser ser Thr
30

Tyr Leu g?e Trp Tyr Gln Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu

Ile Tyr Arg Thr Ser Pro Leu Ala Ser Gly val Pro Ser Arg Phe Ser
50 55 60
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Gin val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 151015 X17737SequenceListing.txt
ser val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Leu lle Tyr 202530 Pro lle Ser Trp Val Arg GIn
Ala Pro Gly GIn Gly Leu GU Trp met 354045 Gly Asn Phe His Pro Tyr Leu Gly Asp Thr Asn Tyr Asn
Glu Lys Phe 505560 Lys Gly Arg Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65707580 met
Glu Leu Ser Ser Leu Arg Ser Glu AspTHP AY§ WA ESH 13/ 8% 859095 Ala Arg Gly Gly Thr Gly Ser Phe
Asp Tyr Trp Gly Gin Gly Thr Thr 100105110 Val Thr Val ser Ser 115 <210> 130 <211> 117 <212>
PRTQ%ﬁéﬁ rs‘mfrﬁﬁ‘rr@kzggo%fso@mw GWngrvéﬂ GIRSer G\ Al G Val Lys Lys Pro Gly Ser
1510?[ Ser Val Lys val Ser'Cys Lys Ala Ser Gly Tyr Thr Phe Trp lle Tyr 582530 Pro lle Ser Trp val
Arg GIn Ala Pro Gly Gin Gly Leu Glu Trp met 354045 Gly Asn Phe His Pro Tyr Leu Gly Asp Thr Asn
Tyr ASi? (§;I1PL9§93%865 86 LySXEY WrgVal Bﬁ‘ IR THITRIS RGP LY sT8ErPMer Ser Thr Ala Tyr
65707580 Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr cys

Phe val Phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105

<210> 124
<Z211> 108
<212> PRT
<213> SYNTHETIC

<400> 124
Asp Ile GIn Met Thr Gln Ser Pro Ser Ser tLeu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Egr Ile Thr Cys Ser Ala Ser Ser Arg val ser ser Thr
25 30

Tyr Leu gge Trp Tyr GIn Gln L%S Pro Gly Lys Ala Pro Lys Leu Leu
4 45

Ile Egr Arg Thr Ser Thr %gu Thr ser Gly val Pro Ser Arg Phe Ser
60

Gly Ser Gly Ser Gly Thr Asp phe Thr Leu Thr Ile Ser Ser Leu Gln
65 70 75 80

Pro Glu Asp Phe gga Thr Tyr Tyr Cys GIn Gin Trp Ser Gly Tyr Pro
90 95

pPhe val Phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105

<210> 125

<211> 108

<212> PRT

<213> SYNTHETIC

<400> 125

Asp Ile Gln Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ggr Ile Thr Cys Ser Ala Ser Ser Arg val Ser Ser Thr
25 30

Tyr Leu ;?e Trp Tyr Gln GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu
4
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859095 Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly Gin Gly Thr Thr 100105110 Val Thr Val Ser
ser 115 <210> 131 <211> 117X17737SequenceListing.txt <212> PRT <213> SYNTHETIC <400> 131
Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 151015 ser Val Lys Val Ser Cys Lys
Ala Ser Gly Tyr Thr Phe Thr lle Tyr 20253(% Pro lle Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu
D Mol 34043,y sg R bip £ d FYALBRH TE "B PSup T o Sl Ly Phe 505560 Lys Gly
Arg Val Tho lle Thr Ala Asp Lys Ser Thr Ser Thr'Ala Tys65707580 Met Glu Leu Ser Ser Leu Arg Ser
Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly Gin Gly Thr

Thr 1901@at1gvakihrofyl $eF 36p lde <Ah0T 3Zimihz kbt <wl22diRd £213> SYNTHETIC <400>
132 @in Val Gin Leu Val Gif®er Gly Ala Glu Val L¥3% Lys Pro Gly Ser 158015

Pro Glu Asp Phe é%a Thr Tyr Tyr Cys GIn GIn Trp Ser Gly Tyr Pro
90 95

Phe val phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105

<210> 126
"<211> 108
<212> PRT
<213> SYNTHETIC

<400> 126

Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ;hr Ite Thr Cys ser Ala Glu Ser Arg val Ser Ser Thr
0 25 : 30

Tyr Leu Phe Trp Tyr GlIn GIn Lys Pro Gly tys Ala Pro Lys Leu Leu
35 40 45

Ile Tyr Arg Thr Ser Pro Leu Ala Ser Gly val Pro Ser Arg Phe Ser
50 55 60

Gly ‘Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln
65 70 75 80

Pro Glu Asp pPhe Ala Thr Tyr Tyr Cys GIn GIn Trp Ser Gly Tyr Pro
85 90 95

Phe Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105

<210> 127
<211> 108
<212> PRT
<Z213> SYNTHETIC

<400> 127
Asp Ile GlIn Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ggr Ile Thr Cys Ser gTa Ser ser Arg val Ser Ser Thr
5 30

Tyr Leu g?e Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu
40 45
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Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr lle Tyr 202530 Pro lle Ser Trp Val Arg Gin
Ala Pro Gly Gin Gly Leu Glu Trp met 354045 Gly Asn Phe His Pro Tyr Leu Gly Leu Thr Asn Tyr Asn
Glu Lys Phe 505560 Lys Gly Arg val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65707580 met
Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 859095 X17737SequenceListing.txt Ala
Arg Gly Gly Thr Gly Ser Phe Asp TyrFfpBREEIRNESR it T8r 260105110 Val Thr Val Ser Ser 115
<210> 133 <211> 117 <212> PRT <213> SYNTHETIC <400> 133 Gin val Gin Leu Val Gin Ser Gly Ala
Glu \lélegﬁrl_y?s"@r’fﬁel§eseﬂ1t5éh®y5ﬂéér Yol LYYV ISErayeryaralRiSesety Tyr Thr Phe Thr lle Tyr
202530 lle ser Trp Val Arg 31 Ala Pro Gly Gin Glﬁ?_eu Glu Trp met 354045 Gly Asn Phe His Pro
Tyr Leu Gly Val Thr Asn Tyr Asn Glu Lys Phe 505560 Lys Gly Arg Val Thr lle Thr Ala Asp Lys Ser Thr
Ser ¥ A& TR E5T0756Y @EY GRPLBAFSEHSERY i Arh' et TIF AP ThigATa Val Tyr Tyr Cys 859095
Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly Gin Gly Thr Thr

Pro Glu Asp Phe gga Thr Tyr Tyr Cys gén Gln Trp Ser Gly gyr Pro
5

Phe Thr phe Gly Gly Gly Thr Lys val Giu Ile Lys
100 105

<210> 128
<211> 117
<21Z2> PRT
<213> SYNTHETIC

<400> 128
GIn val Gin Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15

Ser val Lys ¥81 Ser Cys Lys Ala %er Gly Tyr Thr Phe Thr Ile Tyr
5 30

Pro Ile ger Trp val Arg Glin Aéa pro Gly GIn Gly Leu Giu Trp Met
5 4 45

Gly Asn Phe His Pro Tyr Leu Gly Asp Thr Asn Tyr Asn Glu Lys Phe
50 55 60

Lys Gly Arg val Thr ITe Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser ggr Leu Arg Ser Glu Sgp Thr Ala val Tyr Tyr Cys
95

Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly Gln Gly Thr Thr
100 105 110

val Thr val Ser Ser
115

<210> 129
<211> 117
<212> PRT
<213> SYNTHETIC

<400> 129
GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15
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100105110 Val Thr Val Ser Ser 115 <210> 134 <211> 117 <212> PRT <213> SYNTHETIC <400>
134 Gin val Gin Leu val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 151015 ser Val Lys Val Ser Cys
Lys Ala Ser Gly Tyr Thr Phe Thr lle Tyr 202530 Pro lle Ser Trp val Arg Gin Ala Pro Gly Gin Gly Leu
Glu Trp met 354045 X17737SequenceListing.txt 505560 Lys Gly Arg Val Thr lle Thr Ala Asp Lys Ser

Thr Ser ThrAla, Tw 8520758 Gﬁj’] %(gr ﬁ%—%‘ﬁi S&Glu Asp.Thr Ala Val Tyr Tyr Cys
859095%% A%GI&SGI%/%W gﬂ/{ gtésr ae%ép '!i;/r ?/5 R/rg%eGﬁglthr { ¥00105110 Val Thr Val Ser
Ser 115 <210> 135 <211> 117 <212> PRT <213> SYNTHETIC <400> 135 Gin Val Gin Leu Val Gin
Ser GhoAR EULVal Ly g Ly SRIOT 265 BpH04R ST Yaktys V@l Sr s bys Ala Ser Gly Tyr Thr Phe
Thr lle Tyr 202530 Pro lle Ser Trp VaioArg Gin Ala Pro Gly &sn Gly Leu Glu Trp Met 354045 Gly Asn
Phe His Pro Tyr Leu Gly Asp Ala Asn Tyr Asn Glu Lys Phe

Gly ggn Phe His Pro Tyr Leu Gly Asp Thr Asn Tyr Asn Glu Lys Phe
55 60

Lys Gly Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
90 95

Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly GIn Gly Thr Thr
100 105 110

val Thr val ser Ser
115

<210> 130
<211> 117
<212> PRT
<213> SYNTHETIC

<400> 130
GIn val GlIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15

Ser val Lys gg] Ser Cys Lys Ala ser Gly Tyr Thr Phe Trp Ite Tyr
25 30

Pro Ile ggr Trp val Arg Gln iga Pro Gly GIn Gly Leu Glu Trp Met
45

Gly égn Phe His Pro Tyr geu Gly Asp Thr Asn Tyr Asn Glu Lys Phe
3 60

Lys Gly Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser ggr Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
90 95

Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly G1ln Gly Thr Thr
100 105 110

val Thr val ser ser
1is

<210> 131
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505560 Lys Gly Arg Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65707580 Met Glu Leu Ser
Ser Lea Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Gly Gly Thr Gly ser Phe Asp Tyr Trp
Gly Gin Gly Thr Thr 100105110 Val Thr Val Ser Ser 115 <210> 136 <211> 117 <212> PRT <213>
SYNTHETIC <400> 136 Gin val Gin Lea Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 151015
X17737Sequepselisting.txt Ser Val Py RALSSR By 8 S g -$&E Gly Tyr Thr Phe Thr lle Tyr 202530
Pro lle ey TerYal Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 354045 Gly Asn Phe His Pro Tyr Leu
Gly ASE-¥Fhr A¥NTREF s Glu Lys Phe 505560 Lys Gly Arg Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr
Ala TysfR 707580 Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg
Gly Gly Phe GI¥ Ser Phe Asp Tyr Trp Gly Gin Gly Thr Thr 100105110 Val Thr Val Ser Ser 115 <210>
137 £201%8115 12249 PRTWP188 SYNTHRT < XBb y87LYS Pro Gly ser

ser val Lys gg? Ser Cys Lys Ala %er Gly Tyr Thr pPhe Thr Ile Tyr
5 30

Pro Ile Ser Trp val Arg GIn Ala pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly égn Phe His Pro Tyr Egu Gly Thr Thr Asn Tyr Asn Glu Lys Phe
60

Lys Gly Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr ala Tyr
65 70 75 80

Met Glu Leu Ser égr Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
90 95

Ala Arg Gly Gly Thr Gly ser pPhe Asp Tyr Trp Gly Gln Gly Thr Thr
100 105 110

val Thr val Ser Ser
115

<210> 132
<211> 117
<Z212> PRT
<213> SYNTHETIC

<400> 132
Gln val Gln Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
i 5 10 15

ser val Lys 531 ser Cys Lys Ala ggr Gly Tyr Thr Phe Thr Ile Tyr
30

Pro Ile Ser Trp val Arg Gin Ala Pro Gly GIn Gly Leu Glu Trp Met
35 : 40 45

Gly ggn Phe His Pro Tyr Egu Gly Leu Thr Asn Tyr Asn Glu Lys Phe
60

Lys Gly Arg val Thr Ile Thr Ala Asp tys ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser ggr Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
a0 95
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GIn Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 151015 Ser Val Lys Val Ser Cys Lys
Ala Ser Gly Tyr Thr Phe Thr lle Tyr 202530 Pro lle Ser Trp Val Arg Gin Ala Pro Gly GIn Gly Leu Glu
Trp met 354045 Gly Asn Phe His Pro Tyr Leu Gly Asp Thr Asn Tyr Asn Glu Lys Phe 505560 Lys Gly
Arg Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65707580 Met Glu Leu Ser Ser Leu Arg Ser
Glu Asp Thr Ala val Tyr Tyr Cys 859093 7RI AfHBREEISTTRE GXtAla Phe Asp Tyr Trp Gly GIn Gly Thr
Thr 10Q1Q53161VakThrval S8F Ser 14k %230m E38%1 E737SRAE)CRbStRg. Xt <211> 117 <212> PRT
<213> SYNTHETI€02400> 138 Gin Val Gi#'SLeu Val Gin Ser GlyiAfa Glu Val Lys Lys Pro Gly Ser
151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ile Tyr 202530 Pro lle Ser Trp Val
Arg Gt Ata P GlyeBin&sly Leu Glu Trp Met 354045 Gly Asn Phe His Pro Tyr Leu Gly Asp Thr Asn
Tyr Asn Glu LydPhe 505560 Lys Gly Arg val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr

<210> 133
<211> 117
<212> PRT
<213> SYNTHETIC

<400> 133
GIn val GIn Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15

ser val Lys gg] Ser Cys Lys Ala ger Gly Tyr Thr Phe Thr Ile Tyr
5 30

Pro Ile Ser Trp val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly ggn Phe His Pro Tyr Leu Gly val Thr Asn Tyr Asnh Glu Lys Phe
55 60

Lys Gly Arg val Thr ITe Thr Ala Asp Lys Ser Thr ser Thr Ala Tyr

Met Glu Leu Ser ggr Leu Arg Ser Glu gsp Thr Ala val Tyr Tyr Cys
0 95

Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly GIn Gly Thr Thr
100 105 110

val Thr val ser ser
115

<210> 134
<Z211> 117
<212> PRT
<213> SYNTHETIC

<400> 134
GIn val GIn Leu val GIn Ser Gly Ala GJlu val Lys Lys Pro Gly Ser
1 5 10 15

Ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr ITe Tyr
20 25 30

pro Ile Ser Trp val Arg GIn Ala pro Gly Gin Gly Leu Glu Trp Met
35 40 45

Gly Asn Phe His Pro Tyr Leu Gly Met Thr Asn Tyr Asn Glu Lys Phe
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65707580 Met Glu Lea Ser Ser Lea Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Gly Gly
Thr Gly ser Phe Pro Tyr Trp Gly Gin Gly Thr Thr 100105110 Val Thr val Ser Ser 115 <210> 139 <211>
117 <212> PRT <213> SYNTHETIC <400> 139 Gin Val Gin Lea val Gin Ser Gly Ala Glu Val Lys Lys
Pro Gly Ser 151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Glu Phe Leta lle Tyr 202530 Pro lle
Ser Trp Val Arg Gin Ala Pro Gly Gin @@@éﬁ@ﬂfﬁﬁ 394645 Gly Asn Phe His Pro Tyr Lea Gly Val
Thr Asn Tyr Leu Glu Lys Phe 505560 Lys Gly Arg va Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65707580 met Glu Lea Ser Ser Lea Arg Ser Glu Asp Thr Ala Val Tyr Tyr cys 859095 Page 63
XI77%¥§e%l¥eﬁ5§LY§?| A9’ tx%&]aT,ﬂ\Fg%E/ &3l WF@?'"SEP’M?@ ndp Fl'W?régﬁly Gin Gly Thr Thr
100105110 Val Thr Val Ser Ser 115 <210> 140 <211> 117 <212> PRT <213> SYNTHETIC <400>

140 Gl PTLbeLE 3.9Y 8 SHYPADRRR S o

Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly GlIn Gly Thr Thr
100 105 110

val Thr val ser Sser
115

<210> 135

<211> 117

<212> PRT

<213> SYNTHETIC

<400> 135

GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15

ser val Lys val sSer Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ile Tyr
20 25 30

Pro Ile Ser Trp val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly égn Phe His Pro Tyr %eu Gly Asp Ala Asn Tyr Asn Glu Lys Phe
_ 5 60

Lys Gly Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr

Met Glu Leu Ser ger Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
5 90 95

Ala Arg Gly gTy Thr Gly Ser Phe Asp Tyr Trp Gly Gln Gly Thr Thr

val Thr val ser Ser
115

<210> 136
<211> 117
<212> PRT
<213> SYNTHETIC

<400> 136

Gin val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15
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151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Leu lle Tyr 202530 Pro lle Ser Trp Val
Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 354045 Gly Asn Phe His Pro Tyr Leu Gly Asp Thr Lys
Tyr Val Glu Lys Phe 505560 Lys Gly Arg Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65707580 Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Gly Gly
Thr Gly Ser Phe Asp Tyr Trp Gly Gin’@%yﬁﬁe%?"l%ﬂ%im-\FéItThr Val Ser Ser 115 <210> 141
<211z} lVai2igs PRT sedl3ysSYNTHERTEC<490>r4 1:Gin Ml @ip Lay M3hGin Ser Gly Ala Glu Val
Lys Lys Pro Gly set0151015 Ser val Lys & Ser Cys Lys Ala SeBGly Tyr Thr Phe Thr lle Tyr 202530
Pro lle Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp met 354045 X17737SequencelListing.txt
Gly Asm Phe HisrPred walleyrGly Asp ThirAsgcliyr gah Gyl ysPlhe 56556@dkys Gly Arg Val Thr lle Thr
Ala Asp Lys S&? Thr Ser Thr Ala Tyr 68707580 Met Glu Leu#Ser Ser Leu Arg Ser Glu Asp Thr Ala Val

Tyr Tyr Cys 859095

Gly égn Phe His Pro Tyr %gu Gly Asp Thr Asn Tyr Asn Glu Lys Phe
60

Lys Gly Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
85 90 as

Ala Aarg Gly Gly Phe Gly Ser phe Asp Tyr Trp Gly GIn Gly Thr Thr
100 105 110

val Thr val ser ser
115

<210> 137
<211> 117
<212> PRT
<213> SYNTHETIC
<400> 137

%1n val GIn teu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser

ser val Lys \ng1 Ser Cys Lys Ala ger Gly Tyr Thr Phe Thr Ile Tyr
5 30

Pro Ile ggr Trp val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
40 45

Gly égn Phe His Pro Tyr %gu Gly Asp Thr Asn Tyr Asn Glu Lys Phe
60

Lys Gly Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr

Met Glu Leu Ser ggr Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
90 a5

Ala Arg Gly Gly Thr Gly Ala phe Asp Tyr Trp Gly GIn Gly Thr Thr
100 105 110

val Thr val Ser Ser
115
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Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly Gin Gly Thr Thr 100105110 Val Thr Val Ser Ser 115
<210> 142 <211> 117 <212> PRT <213> SYNTHETIC <400> 142 Gin Val Gin Leu Val Gin Ser Gly
Ala Glu Val Lys Lys Pro Gly Ser 151015 ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Leu lle
Tyr 202530 Pro lle Ser Trp val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp met 354045 Gly Asn Phe His
Pro Ty beu Gly Val Thr Lys Tyr Leu BHY Bepre 585560 19st&ly Arg Val Thr lle Thr Ala Asp Lys Ser
Thr SgnThr Algr Tyr 65707580 Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
8590% a ARJ Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly Gin Gly Thr Thr 100105110 Val Thr Val Ser
Ser 115216 g 11> 117 <212> PRT <213> SYNTHETIC <400> 143 Gin val Gin Leu val Gin
Ser GHoBda GRB Val Lys Lys Pro Gly ser 151015 Page 65 X17737SequencelListing.txt ser Val Lys Val

Ser %L){% l%% At!gflnsgera&;lg/aj‘_ygﬂwhrsgzheG'T?uAlllg -%52\95%5%95 Lys Pro %y Ser

Ser val Lys ggl Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ile Tyr
25 30

Pro Ile Ser Trp val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly ggn Phe His Pro Tyr %gu Gly Asp Thr Asn Tyr Asn Glu Lys Phe
60

Lys Gly Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
85 90 : 95

Ala Arg Gly Gly Thr Gly Ser phe pro Tyr Trp Gly GIn Gly Thr thr
100 105 110

val Thr val Ser Ser
115

<210> 139
<21i> 117
<212> PRT
<213> SYNTHETIC

<400> 139
Gln val Gln teu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 3 10 i5

Ser val Lys gg? Ser Cys Lys Ala Ser Gly Tyr Glu Phe Leu Ile Tyr
25 30

Pro Ile Ser Trp val Arg Gln Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly égn Phe His Pro Tyr Leu Gly val Thr Asn Tyr Leu Glu Lys Phe
55 60

Lys Gly Arg val Thr ITe Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu teu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95
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Pro lle ser Trp val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp met 354045 Gly Asn Phe His Pro Tyr Leu
Gly Val Thr Lys Tyr val Glu Lys Phe 505560 Lys Gly Arg Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr
Ala Tyr 65707580 Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys 859095 Ala Arg
Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly GIn Gly Thr Thr 100105110 val Thr val ser ser 115 <210>
144 <211> 117 <212> PRT <213> S¥YNTHETHCe2200551 129G Wal GIn Leu Val GIn Ser Gly Ala Glu
val Lys Lys Pro Gly ser 151015 Ser val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Leu lle Tyr
202580:PAtd|& BeGTYp Vel Aly Ghr AthPro G yGin@lysLelcBGiuchinp met 354045 Gly ASn Phe His Pro
Tyr Leu Gly Val Th]rqus Tyr Leu Glu Lys Phe 505560 Lys Gly Aﬂé%jal Thr lle Thr Ala Asp Lys Ser Thr
Ser Thr Ala Tyr 65707580 Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr cys 859095
Ala A‘f@GT\}“G%@'h?%I)ﬁS‘H Phe Asp Tyr Trp Gly Gin Gly Thr Thr 100105110 Val Thr val Ser Ser 115

<210> 140
<211> 117
<212> PRT
<213> SYNTHETIC

<400> 140
Gln val GlIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15

Ser val Lys 531 Ser Cys Lys Ala ger Gly Tyr Thr Phe Leu Ile Tyr
5 30

Pro Ile Ser Trp val Arg GIn Ala Pro Gly Gin Gly teu Glu Trp Met
‘ 35 40 45

Gly ggn Phe His Pro Tyr %gu Gly Asp Thr Lys Tyr val Glu Lys Phe
60

Lys Gly Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser ggr Leu Arg Ser Giu Asp Thr Ala val Tyr Tyr Cys
90 95

Ala Arg Gly Gly Thr Gly ser phe Asp Tyr Trp Gly Gln Gly Thr Thr
100 . 105 110

val Thr val ser ser
115

<210> 141
<211> 117
<212> PRT
<213> SYNTHETIC

<400> 141
Gln val Gln Leu val GlIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15

Ser val Lys ¥81 Ser Cys Lys Ala ggr Gly Tyr Thr Phe Thr Ile Tyr
30

Pro Ile Ser Trp val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45
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X17737SequenceListing.txt <210> 145 <211> 117 <212> PRT <213> SYNTHETIC <400> 145 Gin val
Gin Leu val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 151015 ser Val Lys val Ser Cys Lys Ala Ser
Gly Tyr Thr Phe Leu lle Tyr 202530 Pro lle ser Trp val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp met
354045 Gly Asn Phe His Pro Tyr Leu (??I Val Thr Asn_T%/( Leu Glu Lys Phe 505560 Lys Gly Arg Val
Thr llg, Thr Al Lys Ser Thr Ser BE7RI7580 eu Ser Ser Leu Arg Ser Glu Asp
Thr A%y\/éﬁ'?ﬁf?y%%/g 8%53:(%5%% E%é %S%rﬁ?%@ ;@i r)%%%yfyr rp Gly Gin Gly Thr Thr
100105110 Val Thr Val Ser Ser 115 <210> 146 <211> 117 <212> PRT <213> SYNTHETIC <400>
146 g& G Pﬂ#%vawﬁ@rﬁ#y Ag %%s ValLys Lys ProaGlymeni2 1Q15 ser val Lys Val Ser Cys
Lys Al Ser Gly Tyr Thr Phéd hr lle Tyr 202530 Przslle ser Trp Val Arg Ggd Ala Pro Gly Gin Gly Leu
Glu Trp Met 354045 Gly Asn Phe HiS Pro Tyr Leu Gly Val Thr Asn Tyr Leu Glu Lys Phe 505560 Lys

Gly Aig:vah Thrdle é‘%a Asp W@SﬁrTb!LS%%thfﬁlawayrxﬁa‘i?%%B%r cys

Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly GIn Gly Thr Thr
100 105 110

val Thr val Ser Ser
115

<210> 142
<211> 117
<212> PRT
<213> SYNTHETIC

<400> 142
GIn val Gln Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5- 10 15

ser val Lys gg? Ser Cys Lys Ala ger Gly Tyr Thr Phe Leu Ile Tyr
5 30

Pro Ile Ser Trp val Arg Gln Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly AS\(s)n Phe His Pro Tyr Leu Gly val Thr Lys Tyr Leu Glu Lys pPhe
55 60

Lys Gly Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
85 80 95

Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly G1n Gly Thr Thr
100 105 110

val Thr val Ser Sser
115

<210> 143
<Z211> 117
<21?> PRT
<213> SYNTHETIC

<400> 143
an val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
10

5 15
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X17737SequencelListing.txt 859095 Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly GIn Gly Thr Thr
100105110 Val Thr Val Ser Ser 115 <210> 147 <211> 117 <212> PRT <213> SYNTHETIC <400>
147 GIn val Gin Leu val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 151015 Ser Val Lys Val Ser Cys
Lys Ala Ser Gly Tyr Thr Phe Leu lle Tyr 202530 Pro lle Ser Trp Val Arg GIn Ala Pro Gly GIn Gly Leu
Glu Trp met 354045 Gly Asn Phe HiSPrO3THRELRMES Al T8r ®Sn Tyr Val Glu Lys Phe 505560 Lys
Gly Arg Val Thr lle Thr Ala Asp Lys Ser Thr ser Thr Ala Tyr 65707580 Met Glu Leu Ser Ser Leu Arg
Ser Ghr Agpl ThrAKe VAT ETyri@ysB859096 Al ArgrGi'GRhEhreBlyE Berf®he Asp Tyr Trp Gly GIn Gly
Thr Thr 100105116 Val Thr Val Ser Ser 14% <210> 148 <211> 13% <212> PRT <213> SYNTHETIC
<400> 148 GIn Val GIn Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 151015 Ser val Lys Val
Ser ¢y8 LVsepggrs@r@MaTyﬁ%ﬁMeggéuPne Bly20ds3 Y Leu Glu Trp Met

Gly Asn Phe His Pro Tyr Leu Gly val Thr Lys Tyr val Glu Lys Phe
50 55 60

Lys Gly Arg val Thr Ite Thr Ala Asp Lys Ser Thr Ser Thr ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
85 _ 90 95

Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly GlIn Gly Thr Thr
100 105 110

val Thr val ser Ser
115

<210> 144
<211> 117
<212> PRT
<213> SYNTHETIC

<400> 144

Gin val Gln Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15

ser val Lys gg? Ser Cys Lys Ala Ser Gly Tyr Thr Phe Leu Ile Tyr
25 30

pro Ile Ser Trp val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met
35 40 45

Gly an Phe His Pro Tyr Eeu Gly val Thr Lys Tyr Leu Glu Lys Phe
5. 60

Lys Gly Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

met Glu Leu Ser ggr Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
90 95

Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly Gin Gly Thr Thr
100 105 110

val Thr val Ser Ser
115
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Pro lle Ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 354045 X17737SequenceListing.txt
Gly Asn Phe His Pro Tyr Leu Gly Val Thr Asn Tyr Leu Glu Lys Phe 505560 Lys Gly Arg Val Thr lle Thr
Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65707580 Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val
Tyr Tyr Cys 859095 Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly GIn Gly Thr Thr 100105110 Val
Thr val Ser Ser 115 <210> 149 <211¥111¥/$2998nPRT I 19> EYNTHETIC <400> 149 Gin Val Gin
Leu vgli@in SerGly Ala Glu Val Lys Lys Pro Gly Ser 151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gly
Tyr TH¢1Rhe Léd lle Tyr 202530 Pro lle ser Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp met
3540@%3%@ é%ﬁﬁ@qf—clis Pro Tyr Leu Gly Asp Thr Asn Tyr Leu Glu Lys Phe 505560 Lys Gly Arg Val
Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65707580 Met Glu Leu Ser Ser Leu Arg Ser Glu Asp
Thr At400al T¥#Tyr Cys 859095 Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly Gin Gly Thr Thr

1001?54—1@1/3&1Tmﬁ\e_(@|5®r 81 ser Gly Ala Glu val Lys Lys Pro Gly Ser
10 15

Ser val Lys g81 ser Cys Lys Ala Ser Gly Tyr Thr Phe Leu Ile Tyr
25 30

Pro I'le Ser Trp val Arg GIn Ala Pro Gly Gln Gly Leu Glu Trp Met

Gly Asn Phe His Pro Tyr Leu Gly val Thr Asn Tyr Leu Glu Lys Phe
50 55 60

Lys Gly Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr ala Tyr
65 ' 70 75 80

Met Glu Leu Ser ggr L.eu Arg .Ser Glu Asp Thr Ala val Tyr Tyr Cys
90 _ a5

Ala Arg Gly Gly Thr Gly Ser pPhe Asp Tyr Trp Gly GIn Gly Thr Thr
100 105 110

val Thr val ser Ser
115

<210> 146
<211> 117
<212> PRT
<213> SYNTHETIC

<400> 146
Gln val GIn Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15

Ser val Lys ggi ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ile Tyr
25 30

Pro Ile Ser Trp val Arg Gln Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly gén Phe His Pro Tyr Leu Gly val Thr Asn Tyr Leu Glu Lys Phe
55 ' 60

Lys Gly Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
Page 67



115 <210> 150 <211> 117 <212> PRT <213> SYNTHETIC <400> 150 5 X17737SequenceListing.txt
1015 Ser val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Leu lle Tyr 202530 Pro lle Ser Trp val Arg
Gin Ala Pro Gly Gin Gly Leu Glu Trp met 354045 Gly Asn Phe His Pro Tyr Leu Gly Val Thr Asn Tyr
Leu G u Lys Phe 505560 Lys Gly Arg val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65707580
Met Glu Leu Ser Ser Ley Arg Ser GIUAEP THIGURD W&l TRy TYr Qs 83%095 Ala Arg Gly Gly Thr Gly Ser
Phe Asp Tyr Trp Gly Gin'Gly Thr Thr 100105140 Val Thr Val Ser Ser15 <210> 151 <211> 117
<212> PRT <213> %YNTHETIC <400> 151 Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro
Gly StP18T815 6 e Wal 1T V4I & 885 £58 AM SEGH Tyt hE Bhd e iie Tyr 202530 Pro lle Ser
Trp val Arg Gin Ala Pro Gly GIn Gly Leu Glu Trp met 354045 Gly Asn Phe His Pro Tyr Leu Gly Val Thr
ASh'E%ﬁ\@HéB%%gygé?hgér

<210> 147
<211> 117
<212> PRT
<213> SYNTHETIC

<400> 147
GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15

Sser val Lys g81 Ser Cys Lys Ala Ser Gly Tyr Thr Phe Leu Ile Tyr
25 30

Pro Ile Ser Trp val Arg GlIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly ?Sn Phe His Pro Tyr %gu Gly val Thr Asn Tyr val Glu Lys Phe
60

Lys Gly Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr ala Tyr
65 70 75 80

Met Glu Leu Ser ggr Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
90 95

Ala Arg Gly Gly Thr Gly Sser Phe Asp Tyr Trp Gly G1n Gly Thr Thr
100 105 110

val Thr val ser Ser
115

<210> 148
<211> 117
<212> PRT
<?213> SYNTHETIC

<400> 148

Gin val Gln Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15

ser val Lys 581 Ser Cys Lys Ala ggr Gly Tyr Thr Phe Leu Ile Tyr
30

Pro Ile ggr Trp val Arg Gin an Pro Gly Gin Gly Leu Glu Trp Met
45
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505560 Lys Gly Arg Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65707580 Met Glu Leu Ser
Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp
Gly Gin Gly Thr Thr 100105110 Val Thr val Ser Ser 115 X17737SequencelListing.txt <210> 152
<211> 117 <212> PRT <213> SYNTHETIC <400> 152 Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val
Lys Lys Pro Gly Ser 151015 Ser Val ¥¥&"Vateseetsad- 1 §51A% Ser Gly Tyr Thr Phe Leu lle Tyr 202530
Pro lig1 peishrpnéakieg dpin Ala R GwGia Gk keak By TR Biek3n4045 Laly Asn Phe His Pro Tyr Leu
Gly Val ThP Asn Tyr Leu Glu LyssPhe 505560 Lys Gly A&fg Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr
Ala Tyr 65707580 Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg

Gly GlysToIGhrgeraRhenAspt By HirpaGa w &pin Gy Skl T wlaﬁﬁmya&@r val Ser Ser 115 <210>
153 £211> 645 <212> DNA’8213> SYNTHETIC 75

Met Glu Leu Ser ggr Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
90 95

Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly Gln Gly Thr Thr
100 105 110

val Thr val ser ser
115

<210> 149
<211> 117
<212> PRT
<213> SYNTHETIC

<400> 149
GIn val Gin Leu val GIn Ser Gly Ala Gliu val Lys Lys Pro Gly Ser
1 3 10 i5

Ser val Lys gg? Ser Cys tys Ala sSer Gly Tyr Thr Phe Leu Ile Tyr
: 25 30

Pro Ile Ser Trp val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 ' 45

Gly ggn Phe His Pro Tyr Leu Gly Asp Thr Asn Tyr Leu Glu Lys Phe
55 60

Lys Gly Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr ala Tyr
65 70 75 80

Met Glu Leu Sser ggr Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
a0 95

Ala Arg Gly g?y Thr Gly Ser Phe Asp Tyr Trp Gly Gin Gly Thr Thr

val Thr val Ser Ser
115

<210> 150
<211> 117
<212> PRY
<213> SYNTHETIC

<400> 150

GIn val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
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<400> 153 gacatccaga atcacttgca ccagggaaag tcaaggttca cctgaagatt ggagggacca ccatctgatg
tatcccagag caggagagtg acgctgagca ggcctgagct tgacccagtc gtgccagcetc cccctaagcet gtggcagtgg
ttgcaactta aggtggagat agcagttgaa aggccaaagt tcacagagca aagcagacta cgcccgtcac tccatcctcc
acgcgtaagt cctgatctat atctgggaca ctattgtcag caaacggact atctggaact acagtggaag ggacagcaag
cgagaaacac aaagagcttg ctgtctgcat cf@té@i{é@’%éﬁé@ﬁhﬁmﬁc’ﬁg@ta\ acatcca ccctgacctc gatttcactc
tcaccatcag cagtggagtg gttacccatt gtggctgcac catctgtctt gcctetgttg tgtgcctget gtggataacg ccctccaatc
gacagcacct acagcctcag aaagtctacg cctgcgaagt aacaggggag agtgc Page 71 cagagtcacc tcagcagaaa
tgga %Ec\éagabi(étg\ﬁa ‘@Tgﬁqﬁﬁg'cy Cafttfedsy dalatabeitd Yodthackey Elfcddtetg cacceatcag
X17737SeguencelListing.txt <210> 154 <211> 23 <212> PRT <213> HUMAN <400> 154 AS lle Gin
Met 'l;hr Gf'tp S erwpip S%ﬁeirLeu §er la Ser Val Gg/bl 015 As Arf Val Thr lle Thr Cys 20 <210>
155 <2915 §4§5<2 R ENA LS8 SHRTHETIO A0S 55, §4cAttcadR tfcccagte tecatcctee
ctgtctgcat ctgtaggaga cagagtcacc60 atcacttgca gtgccagctc acgcegtaagt tccacttact tgttctggta

tcag c ag.¢CccC t aggacatccc ccetggcectc tggagtcccal80 tcaaggttca
gtg gg’zg’?g%%i@ggg 3 fffﬁ?u%ﬁﬁ%é@i%ﬁ%ﬁfigi@@&%%%ﬁ%%%tacg‘éggﬁf t?aﬁc%aactta ctattgtcag
cagtggagtg gttacccatt cgtgttcggc300 ggagggacca aggtggagat caaacggact gtggctgcac catctgtctt

catctté%gcq;a@wmaﬁ@, agfcgg%aaAq@tggeqqa%Ptgﬂg lglgceiget,gaataactica20
_ 80

Met Glu Leu Ser ggr Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
90 95

Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly GlIn Gly Thr Thr
100 105 110

val Thr val ser ser
115

<210> 151
«<211s- 117
<212> PRT
<213> SYNTHETIC

<400> 151
Gln val Gln Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15

ser val Lys 581 Ser Cys Lys Ala Ser Gly Tyr Thr pPhe Leu Ile Tyr
25 30

Pro Ile ggr Trp val Arg Gln Aéa Pro Gly GIn Gly Leu Glu Trp Met
4 45

Gly ggn Phe His Pro Tyr %gu Gly val Thr Asn g%r val Glu Lys phe

Lys Gly Arg val Thr Ile Thr Ala Asp tLys Ser Thr Ser Thr Ala Tyr

Met Glu Leu Ser ggr Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
90 95

Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp Gly GIn Gly Thr Thr
100 105 110

val Thr val Ser Ser
115
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tatcccagag aggccaaagt acagtggaag gtggataacg ccctccaatc gggtaactcc480 caggagagtg tcacagagca
ggacagcaag gacagcacct acagcctcag cagcaccctgb540 acgctgagca aagcagacta cgagaaacac aaagtctacg
cctgcgaagt cacccatcag600 ggcctgagct cgecccgtcac aaagagcttc aacaggggag agtgc645 <210> 156
<211> 32 <212> PRT <213> HUMAN <400> 156 Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr
Asp Phe Thr 151015 Phe Thr lle SerSér E & @itnPed iGHI 7S- e Ala Thr Tyr Tyr Cys 202530 <210>
157 <211> 25 <212> PRT <213> HUMAN <400> 157 X17737SeguenceListing.txt Gin Val Gin Leu val
Gin S@AGly Al&2Glu Val Lys Lys Pro Gly Ala 151015 Ser Val Lys Val Ser Cys Lys Ala ser 2025 <210>
158 {%ﬁ? 3%1{212> PRT <213> HUMAN <400> 158 Arg val Thr met Thr Thr Asp Thr Ser Thr Ser Thr
Ala Tyrimet Cs‘r\tm’tﬁglﬂ]ﬁ Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg 202530
<210>4gja? <§é}> 23 <212> PRT <213> HUMAN <400> 159 Asp lle Gin Met Thr GIn Ser Pro Ser Thr
Leu Sér'Ala S&f val Gly 151015 Asp Arg Val Thr lle Thr Cys 20 <210> 160 <211> 32 <212> PRT

<215§ﬂhﬂyNW\Nln Leu ¥a1 Gln ser Gly Ala ggu val Lys Lys Pro Gly Ser
. 15

Ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Leu Ile Tyr
20 25 30

pro Ile Ser Trp val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met

35 40 45
Gly Asn pPhe His Pro Tyr Leu Gly val Thr Asn Tyr Leu Glu Lys Phe

50 55 60
Lys Gly Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser teu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95
Ala Arg Gly Gly Thr Gly Ser Phe Asp Tyr Trp GTy GIn Gly Thr Thr
100 105 110

val Thr val Ser ser

115
<210> 153
<211> 645
<212> DNA
<213> SYNTHETIC
<400> 153
gacatccaga tgacccagtc tccatcctce ctgtctgcat ctgtaggaga cagagtcacc 60
atcacttgca gtygccagetc acgcegtaagt tccacttact tgttctggta tcagcagaaa 120
ccagggaaag cccctaagcet cctgatctat aggacatcca coctgacctc tggagtcocca 180
tCaaggttca gtggcagtgy atctgggaca gatttcacic tcaccatcag cagtctgcaa 240
cctgaagatt ttgcaactta ctattgtcag cagtggagtg gttacccatt cgtgttegge 300
ggagggacca aggtggagat caaacggact gtggctgcac catctgtcett catcttcecg 360
ccatctgatg agcagttgaa atctggaact goctctgttg tgtgoectgcet gaataacttc 420
tatcccagayg aggccaaagt acagtggaag gtggataacg ccctccaatc gggtaactec 480
caggagagtg tcacagagea ggacageaag gacagcacct acagcecicag cagcaccctg 540
acgctgagca aagcagacta cgagaaacac aaagtctacg cctgcgaagt cacccatcag 500
ggcctgaget cgeccgtcac aaagagcttc aacaggggag agtge 645
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<400> 160 Gly Vél Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu Phe Thr 151015 Leu Thr lle Ser
Ser Leu GIn Pro Asp Asp Phe Ala Thr Tyr Tyr cys 202530 <210> 161 <211> 32 <212> PRT <213>
HUMAN <400> 161 Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr val Tyr met Glu 151015 Leu Ser

Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg 202530 <400> 162 ctcatc
X17737Sequencelisting.txt

<Z210> 154
<211> 23
<212> PRT
<213> HUMAN
<400> 154

Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val ;gr ITe Thr Cys

<210> 155
<211> 645
<212> DNA
<213> SYNTHETIC

<400> 155
gacatccaga tgacccagtc tccatcctee ctgtctgeat ctgtaggaga cagagtcacc 60

atcacttgca gtgccagetc acgcgtaagt tccacttact tgttctggta tcagcagaaa 120
ccagggaaag cccctaaget cctgatetat aggacatccc ccctggectc tggagtccoca 180
tcaaggttca grggcagtgg atctgégaca gatttcactc tcaccatcag cagtctgeaa 240
cctgaagatt ttgcaactta ctattgtcag cagtggagtyg gttacccatt cgtgttcgge 300
ggagggacca aggtggagat caaacggact gtggctgcac catctgictt catcttcccg 360
ccatctgatg agcagttgaa atctggaact gectctgitg tgtgcctget gaataacttc 420

tatcccagag aggccaaagt acagtggaag gtggataacg ccctccaatc gggtaactce 480

caggagagtg tcacagagca ggacagceaag gacagcacct acagcgtcag cagcaccctg 540
acgcetgagca aagcagacta cgagaaacac aaagtctacg cctgcgaagt cacccatcag 600
ggcctgager cgeecgtcac aaagageitc aacaggggag agtgc 645
<210> 156

<211> 32

<212> PRT

<213> HUMAN

<400> 156

Gly val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
1 5 10 15

Phe Thr Ile Ser Ser Leu Gin Pro giu Asp Ile Ala Thr Tyr Tyr Cys
5 30

20
<210> 157
<211 25
<212> PRT
<213> HUMAN
<400>= 157
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GIn val GIn Leu
1

Ser val Lys val
20

<210>
<211>
<212>
<213>

<400>

158
32
PRT
HUMAN

158
Arg val Thr ™et
1

Leu Arg Ser Leu
20

<210>
<211>
<212>
<213>

159
23
PRT
HUMAN

159
Asp Ile Gln Met

<400>

1

Asp Arg val Thr
20

<210> 160

<211> 32

<212> PRT

<213> HUMAN

<400> 160

g1y val Pro Ser

Leu Thr Ile ser

<210> 161
<211> 32
<212> PRT
<213> HUMAN
<400> 161

Arg val Thr Met
1

lLeu Ser Ser Leu

val

Ser

Thr

Arg

Thr

Tle

Arg

Ser

Thr

Arg

Gln

Cys

Thr

Ser

Gln

Thr

Phe

Leu

Arg

Ser

ser

Lys

Asp

Asp

Ser

Cys

ser

Glin

Asp

Glu

X17737SequencelListing.txt
Gly Ala ggu val Lys Lys Pro Ggy Ala
1

Ala

Thr

Asp

Pro

Gly

Pro

Thr

ASP

Ser
25

ser

Thr
25

Ser

Ser

Asp
25

Ser

Thr
25

Thr ser Thr Ala Tyr

10

Ala val Tyr Tyr

Thr Leu Ser Ala
10

Gly Ser Gly Thr
10

Asp Phe Ala Thr

Thr Ser Thr val
Ala val Tyr Tyr

Page 73

Cys
30

Ser

Ghu

Tyr
30

Tyr

30

Met Glu
15

Ala Arg

val Gly
15

Phe Thr
15

Tyr Cys

Met Glu
15

Ala Arg



<210>
<211>
<212>
<213>

<400>
ctcatc

162

6

DNA
SYNTHETIC

162

X17737sequencelisting.txt

Page 74



