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DESCRI PTI ON | MPROVED!

ANTI BODY MOLECULES
5Technical Field The
present Invention relates to

phar maceuti ca| npgsitions
conprising an é%? 'L-6

recept qf, a0kl dmg%gnﬁvxo

active 1 ngr edi &Eﬁ[o%g
Technical Fild®" produ0|ng t he

ion and s

lE@f mven 1on re te zgtlamigﬁ uc corra)os txgns comprising an anti-IL-6
receptor anti ctxve mgredlcn eth or pro uel e compositions, and such,
Back oundzg?[e dr aw ng as t he%ggha rc

Antl&gg argo'@agn F Qas?ha.tmacrutxcals thﬁ;_/ére highly stable in plasma

and have fewlgclvgsh f%ets n S Sf er o gG -type antibody pharmaceuticals

are available ert],h m y antlbo

(Non Patent I%tu Q&'i and ) é% ne volved1 V autoimmune diseases,
mﬂammatory@gleggg %[ahggant tumgf on [l]atent Dﬂm 3).

TOCILIZUMQQQ I An“% 1 an i IL tor G ibody, specifically binds to the IL.-6
receptor. It @M(@éblﬂ% W aﬂﬁ % 581&

be used as a era eui;xcsagent for

IL-G—assocxat%Qéées ggmt I O u smce 1t neutrahzes the biological activity
of IL-6 (Paten%oglmng KL ? -Paten c ent 4. TOCILIZUMAB has been
approved as a%@%g ng:H? astl s dﬁ ase ar? Eheuéxatmd arthritis in Japan
(Non-Patent a nd 3
Humguzeg yutxbggé!s ngx aJ I%MI?IIZYYI\?& are I?lrst generation antibody
pharmaceutxcayga rS!:chhj gc‘enegal‘ilogl #ﬂi nharmaceumcals are currently being developed
by improving gé e%@a@ysgaremeicp e} cost st-g nyratmn antibody pharmaceuticals.
Various techngdorgs%% %phc =10 geg generationuann dy pharmaceuticals are
being develop@n q‘ee&&oggpfor Mcuﬁ tto tagen -binding ability,
Dhamlacckmet@ Q\H&Em 1f as tec] T_gxe oF re ucm t%e nsk of immunogenicity
have been repﬁ%mgllm;hgcg foge cmg drig c?ciy or Te %F dosage technologies
that enhance alltxg)g de;@]ﬂgnl Mdted cy% e C I t1v1ty ADC activity) or
complement- dgén@:g %‘ytotogc at:tl:!x%/ ( )ﬁ) a(ild substitution in the
Fe region of arl’ I&Qﬁ@&i ave bele rep!)réd on— cument ). Furthermore,
affinity matura;rgf;L lleJ %% a(t:egxgolo % r erﬁancmg antlger?'bmdmg ability or
anﬁgcn-neuﬁaltz!;l&glﬁp& MxtPlat&t c,Q pms technology enables one to enhance
antlcen-bmdmé alchw@'b%r%&&lg @Jm% cxd‘i;) émons m?o%he complementarity
determining (Cﬁkb on%ﬁa vgrp’o%gegg;opslucg
ability nnprove@zgzl; ﬁ)}lolt)él(:% Bcth &]gg é o age and €TIore Improves in vivo
efficacy (Non- ﬂt@nlej]go&ﬂx e % €e EL&P&m?s%e lg: eing conducted to assess
Motavizumab @Gitl&d\élf lfﬁ{ut}gxfatmjatim) QJhn(h iseX ecp g to have a superior efficacy

Docunent s , d)

Non- Pat ent Documsnt 4) .

TOCI LI ZUVAB has been

approved as a therapeutic

agent for Castl eman's

armaceumcals are currently under development

The enhancement of antigén-binding
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 thatof TOCRfZUQMB&éeQYeﬁﬁgEEEF%

5A probl em encountered with
current antibody,
pharmaceuticals is the high
producti on cost associ at ed

than Paliviz}M;aE, Dﬁr!t—&gera%g H&-ﬁﬁv%nﬁo@ p%agrgcet%]::al {Non-Patent Document
9). An antﬁf—% {ec‘%HPAn;yboéy @i@:\gneafﬁggl %gotté.bS%ﬁg, greater affinity than
nt4). owever, there is no report
describing aqmglgangeti or-lc-: m\%ﬂg an%fﬁnity eater than 0.05 nM.
A p':?;!:dé@cﬁlbl&@g wﬁnzgnlerft in!i‘b?m@ Jm%gzeeuggalgs the high production »
cost associatl:ngx@them&sggoq yf 'extrgré 1 equagtities of protein. For eXampIe,

 the dosage o@ﬁkhm a waggaﬁ@ Q %Eepté IgG1 antibody, has been

estimated to g&éoktg &M‘nﬂi b Mﬁ'axlietggs Eh%ignrb%%§atent Document 4). Its
preferred fodn 134 a@&rﬁs{rag& isé tglﬂaoe;@gngﬂ&on in chroaic autoimmune diseases,
In general, thQQL!JJF» {lﬁt suﬁli)ltgneo!xstfoﬁnuﬂtrogsfarggighgoncentration formulations.
From the pexgpgﬁmt‘gtgbiﬁ@ drqacl[,] {hégn[t %11:1 é(gtﬂ;e !m§o_0dy formulations is
generally abord mw&@%t Jo%e%&).aql&\xgcgst, !:ogveniém
second—genel@t_mﬁ Q&%a‘} ph%;céaécglﬁlﬁ%g %e administered subcutaneously in longer
intervals cangé pﬁ)@@@lg%crea;zg thl ﬂglflgee:opg r;arﬁllo&y 1:! ﬂ¥e plasma to prolong its
therapeutic bt mﬁ%&@§ R Yre atmtlﬁttof protein administered, and by conferring the
antibody witSiRGfigneous formul ations

FeRAME &sé}lmghbé&%%gh%tdk&egcs With regard to differences in
the plasma hilf@fe UMAU@)E}] igt%ﬁs, 1p¢1R ’I.Q}E e!;]egmown to have superior plasma
half-life than G ﬁﬁgﬁw&(—ﬁa_texg ! oc&k@hb. l J&sta%eﬂ%ﬁ for further improving
the plasma hapit€ _t;hIth Q@I (I}ZIamotiiestVBJh hzlvgsgﬁ&oy ;Bgna half-lives,
substitution c@dMHinb Qi@sdlythe]gc&gmam&gi@lt“bﬁ%&gnke‘?the binding to FcRn has been
reported (Nogﬁﬁ@]ﬁoajmler% I@apcg%t F;LQ Qxe ‘QEIWQJ%% immunogenicity, further
improvement(dm Blésgﬁzglgiﬂetis p%&%ﬂgmiﬂlﬁ;@aﬁﬁm acids preferably in the
variable regioL} QAN QzQ%tthe cofs@id M&Q tPQM Document 5). However, there is no
report to date%ﬁ&%gwg&ﬂ%e%{aslm%f—m iLQ Qegbgtor antibodies through
alteration of tﬂh@;ﬁbﬁﬁeﬁi&m icals that can €

Anoﬁadﬂj)oﬁint%loﬁgm_%ﬂioﬁgg gnldat: @e%@%ﬁ Linopharmaceuticals is
immunogenic.ltﬁ Iln Qﬂgl,etﬁe irhrﬁ_gogeﬁiM@Lf %O&CQHIb(QiQS is reduced by antibody
himanization rIt@s\éﬂslgﬁﬂha%uth&lﬁg aR La@g fmxereduced by using a

germline ﬁanl&a)l'kfseqtlexlcz £a tgxfp]ataig an@o@ctylhm%ioxl (ﬁon-Patent document 14),
However, evel ﬂﬁlimﬂxk@,% ﬁ@y hthn EQ’JE-QIF QAbhq A sgxsﬁvedlzéh-ﬁequency (13% to
17%) hnmunJgJﬂﬁ{y,aﬂ@H Ihérageutﬁté"eg Q;S fofA{ be reduced in patients who
showed immuLJ@ﬁiEi@ @Mn«l‘a@&i&%en& n%ndago "1”;](;11 epgipes may be present
even in the CIiN o®luh Bﬁi@&jeg,]arﬂ &l 19&]_ itopeh) g)Rbaéé a possible cause of
immunogenicyO rhf s@iEorajld%iﬁL Qe@locﬁﬂxtpl'e &@i‘ - e;itt})es have been

high stability. eRn

is closely involved in

anti body phamaati oki neti es.

Wth regard to differences

in the plasma half-life of

anti body i sotypes, | gC41 and
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‘ influence on the%@ett& @ﬁncgf phaMIImt]t n

10 TOCI LI ZUVAB i s a nouse
sequence, and thus, |ike

- Aclalinumab, it may have
T-cell cpitopes in the CDR

" reported (N o%ierg &cu%% lﬂxﬁd\{ 9 fi‘t 1SQ591Im§£I¥atI ixgiunogenicity risk can be

reduced by re!mloxn:& @—Eemg) :egéré&ctgdmsh[ lslélhﬂeth(!d!}N on-Patent document 19).
ToGiHMAS Fhuh éd@:lﬁsm-@fc‘epmr IgG1 antibody, is an IgG1 antibody
obtained by hMithg Im Ody PM1. CDR grafting is catried out using human NEW

Ll Lot
and REI seﬁu@r@e'-s ds Tegp%gMe %E BIQ Birhlaig Qg}lec%vc'ely; however, five
mouse seque%@agnﬁo J@i&taxe xgtgjleg 1{‘\1 thggmgjork Es]%%nﬁal amino acids for

‘ maintaining tﬁefacfﬁ@tg Mﬁten%%en@&)). 8Thger isbl'xié ¢vious report that fully

humanizes thprUtl;a Yse s\éﬁ!m% ianQ 86 revyogc(Jf ﬂ@ umanized antibody
TOCILIZUMEAB Gl ngi@c%g 194‘ acti¥i n'g‘{wﬁgmogen.g CﬂR sequence of
tocizuMAy {s gigou.!e Eg@lgngepa&d 4 G Mumg) itmay have T-cell epitopes
in the CDR, Wl Shat U S8 S bbb Ahicil; BET 8 cbnal trials of
tociLizuM b ladilro ORI B it o TREOY EIRDL ¢ the effective dose of 8
mg/kg, but thgy%re Jb!éﬁed L BALOG lg o I ryg/kg(g’atent Document 6).
These sugges!]ﬂét tht%ﬁl'} loécu%%mv y\@r\élgﬁnmunogenicity of
TOCILIZUM!A_Q.e h@{eﬂgl,aéere Q§ gegl B onFt glpe(al!’citlg e lHmmmoge:nicity risk of
TociizoMAB UGG lelifud, T MOgeni ci ty |
T‘he'gdty&lgf IQ)EIL?Z-%;{;H MQ‘% iQéfpe B eters to difference in
the constant r%glll sdque%&b §1§1(Je Ihyc];)ﬂmgrﬂe ion sequence is-g%ed to have strong
E H&é&%prl)pgﬁes, and s0 on, selection of
the constant r!:ggrgsquenc-g Q eexyl 1r§pgrtaM ﬂ)ﬁhquvtlgpggm%%gody pharmaceuticals
(Non-Patent I;Og]fllgl{ 1$). thgecgut )_feaf_r,ﬁﬁe%ﬂ&}%f allt!‘god; }!ﬂgmaceuticals has become
of great impoﬁa_gg. S En@r[ﬂ:'éion L&RLQH an§b€<g' l#@p@&o% and Fey receptor (effector
function) maysélwg&@edge%s_ a@%k@ﬁt& phgsgg:[ingﬁ trials of TGN1412
(Non-Patent J&@ﬂé&@ﬂc _Qorlm%bomm@césgesim&euﬁalﬁe the biological
activity of an &L&x@@&m’h@ﬁol F!:{(ee@egt_gr,'v@ﬂh ig Qﬁmt for effector fimctions such
as ADCC, is Igneiejsﬁﬁ t o hiﬂﬁimﬂ} ‘r%ﬁor may even be unfavorable from the ‘
viewpoint of :QQ@J HBE OK Jn&h@c! ﬁr@eﬁucm@ﬂ)ﬁ%ngék‘cy receplor is to alter the
isotype of an fé@ Qﬁ)@fy tfr&nﬁgc(}l toaé%g or$g@4 @I@»Patent Document 22). IgG2is
more favorab® ﬁJn %@I fo e ngwpognt@ ph&&hﬂ&gég tnnd Fey receptor 1 binding -
(Non-Patent ]jo@lgéngﬂ. SBEUENGAS i S 11V %Eeytor-neutralizing antibody, and its
isotype is IgGlL MR, 1&1 acnvtof tfzetﬂgtemgahagver_se effects, IgG2 may be a preferred isotype
since effector RN RPARHEC Rhr A0Ed DOy
Mea&ﬁl@,ﬁvﬁ@&@el&ﬁiﬁg %Logy p(lamgﬁma@;p%gochemical properties of
the proteins, im@cﬂlﬂﬁlﬂgoge&g and s'&aﬂlitjr &Qgﬂhcial. It has been reported that
for the 1gG2 i%@;ﬁ,rthgre is Ji gbigcarﬁ @fe@éeﬂéityQi_trived from the disulfide bonds in the
hinge region @ﬂbit@t@dc)ﬁmﬁﬁtb@r RGe Higyl a&i%wﬁi bhﬁ)& costly to
becone of great inportance.
I nteracti on between the
anti body Fe portion and Fey
receptor (effector
fitnction) nmay have caused
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‘acid lysmer 1 13

» [Non-Patent IZKlurﬁJHtl

[ Pat ent Docunments] [ Patent
Docunent 1] WD 92/ 19759

[ Pat ent Document 2] WO
96(11020 [ Pat ent Documant 3]

ma.nufacturel n as p armaceunc% ?0 L m#lg objective
Ie m dis

substances/’r (p su S anfes relats tero e el % ulfide bonds between

productmns n e sybsfances rcra‘éesx able
hetemgeneﬁy v{é T§ é 1];%;
ot

-terpinal carboFy;f}oup due to deletion of both of the

muyeh ag possxble Furthermore, for
an antl] ody qFT‘eﬁscm of C-terminal amino

atmn of 1

ool\ﬁ

two C-termi ycm and{ysine, have% en repprted (Non-Patent Document 24).
@n u en
In developin, .lSO’E e

a euticalg, it 1 rp efer['ible to reduce such
heterogenelty and mamtaun hlg stal roduﬁ t stable hlgh«concentrauon
subcutaneous!y- adsm r\elﬁ 1Hs eferable that ng only%me stability is high, but

also the plasm;!:l s supen r 10 of\fgqll whiich is the isotype of TOCILIZUMAB.
However, the SQO prevxous report on co 96 1 se uences for antibodies with the

IgG2—1sotype§olﬂsQagt regmn%,at have e dlced%r:tero enenﬁ ith stability, and superior plasma

half-life than m &J ies %th %I 8ot

gi) gion.
presen 1 ventxon érT shown below:

PHO ents reIated
ArtD ,
fﬁ;ﬁ‘;moc" ou AK Rel sey I\/k The
[Patent Do J BRsuLi,c anti bodi ei or
[Patent Docurmr‘Z 965 1920 2008. Eur ann

[Patent Docur?ént 6/59503 2005 Ap r,
[Patent Docurt?egtcl 0 2ANE J%? [ Non- Pat ent

[Patent Docurdf! n113do Nl shi namo N,

e oSSRl ST | ki 6: Tt om
g;:n;infﬂ%g%g {0 bedside., Nat 30Din
[Non-Patent IPguggnI 1] JB!;&%M [lpc@e‘t @lark J g Qenswewl\pauré B Faden & Matthew C
Dewitz, Mon E bo@y]s&cegf:@ In thL Jl\lQpNaggtBl%techology 23,1073 - 1078

@o0s.  Docunent 41

[Non-Patent D-E@Mslng Pa\P QAK §és I 'Hﬂ?!he?ah utic anga'odles market to 2008.,

Eur T Pharm Bl xtg’59(§ b4 '
[Non-Patent ﬁmern%] I\Es'himm m«;ﬁ': T, Ifge%guﬁ 6S F Yom bench to bedside., Nat

Clin Pract Rhekmatoo5HHH NG 2(1 111 si97g0mson D,

lor C 1% §§ky]g )éroll I, Balmt G,
Emery P, Raefan © BRrsen 7, Q}R 1 Alﬁ ishimoto T; CHARISMA Study
Group., Double- ggﬂ%ﬁ@m&eﬁ@on&o@e@ E]i;n&l tlla?cq the interleukin-6 receptor antagonist,
Tocilizumab, & IEdchéa:&QJentsthtﬂ r@lxmagxti angullgwho had an incomplete response to
methotrexate. IAQI’III@JRLS@L b 4 Qﬁ_@l@[ 2%9%9 tor

[Non-Patent MGQQMLJl%&UN aga%!r \J gmkhkoht} Nakamura M,
Eur opean pat ients wt

rheumatoid arthritis vvho had
an i nconplete response to 35
nmet hotrexate., Arthritis
Rheum 2006 Sep:
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~of therapeuﬁc%ﬁbo

[ Non- Pat ent Docunent 7]

Rot he A, Hosse R, Power BE.
Ri bosone di splay for

i mproved bi ot her apeuti c

Nakeano S, N € G4, € %asachzgxs%ﬂ) 1, Kimura Y, Kato Y,

Asacku H, Ki S Ko ard H oshzz K, Kishimoto T.
Humanized ahti- eﬂe g rgsg)gor an gay tNa meﬁakﬁ ultlcexttno Castleman disease.
Blood. 2005 &@ﬂs A

[Non- Patent p%ﬁ&n S} ﬁaer Hon bod en eermg for the development
Aoulegelil zoﬁg
[Non-Patent cthe Hbsse wer osome display for improved
blotherapeuu%mlgsdEerQ B II%O?&I 2%6 iTeEE(%) d,
[Non-Patent ISonﬁen?XE Ig pg A, B¥yaz Ha@ uccxlheC§ Yee H, Bhatt RR,
Takeuchi T, Mer }Ué t‘xgag( g geg?a rﬂ:%od? r %ﬂiagy ving the affinity of
antibodies by lus ?crog’:!’ulatgrél hbranesr P c(y:c Na'ﬁqx wg) A. 2003 Jun 14;
102(24):8466>

t ub<
{Non- Patent ngp f‘\% Ig ﬂf@nﬁ)s Jghhson% ewah%&%oods RM, Patel NK, .
White WI, Yo HT Igener E)MQISIP ant%pf&om %gga; an {ﬂg‘a ~potent Antibody for

ev1ew

the Preventionbf Res k’ Eﬁig{hﬁls Iiteetion 1 p%e?and Lower Respiratory

Tract. J Mol BRL 20 3% seA VOO

[Non-Patent d:)@xge%tl 10} Iéltg’e SJ%I{% Z W\l ¥. Ch: engegn the development of high
protein concen!rﬁon f(k&lgaﬁo%! J Ipﬁn Sc%&%{lﬂ%@(&?{; 402

[Non-patent DQJmeMQ ;} @anéigJH seMon anh]pody engingering Nat Biotechnol.
2007 Dec; 25 Fz6082 POt ent t1 body

[Non-Patent Dt) ntl?.ﬁ Q\A@{HR, }Qogg Jgif Johlfs MG, Tang MT, Keller S, Tsurushita N.,
An engineered RGP 13104 Yo UG YeLn'n Bhe hfy TS ol 2006 Jan 1
176(1):34656l Nfection i n the Upper an

[Non-Patent Dbc@MUR 37 BRERI SoAl O B¥vad M B&Tc: Mabsoi b, Medesan C, Ober
RI, Ward ES. Mprgasuglthg erum Q eZce o fragment by random mutagenesis., Nat -
Biotechnol. 195758 19823744, Non- Pat ent

[Non-Patent DQ@&M@H&m&Q&} MM BRI TN, Tan P, Foote J. Use of human
germline gene: DR g;baseh-!apﬁcatlx‘to antibody humanization.Methods. 2005
May; 36(y3s&al | enges in the

[Non-Patent DEEME L P BIBR b Qxf'gbrﬁlht% REREELMT, stapet s, Loms wE,
Aarden L, Dijkn@EI6AL Batk b &Iofbl%l C%CMLp@gelto%mumab The relationship
with anti- adalulmmm@ﬂﬁiesam serum%ggnélhna})g&eentratwns in theumatoid arthritis.
Ann Rheum Di9 %Q\/Ial;)’ %Qu'bghgag of print]

[Non-Patent Dc{cm@ @etxc@xri\tK P@Mﬁl&i \’;‘o;ﬂLemuth J, Armbruster FP,
Heilig B. Immanfc e@ical)cénd a!ivgrgte‘)é&%f adahmumab in RA patients.

Rhemnatollnt&@lzﬁpﬁt;%&) jsn anti body
engi neeri ng. Nat Bi ot echnol .

202007 Dec; 25(12):1369-72.
[ Non- Pat ent Docunent 12]
Hinton PR, Xiong IM Johlfs
MG Tanag MI, Keller S.



T, Bendig MM Reshaping a
human anti body to inhibit
the interlenkin 5-dependent
tunor cell growth. Cancer

{Non-Patent B@uﬁnent a§Wz!l: %Q}mjs §aans Y, Parren PW, Stas P, Lasters .
Immuno%mét?!cé ihg 115p teilf drug deL e!l\ég i E\Der%gn]; Biol Ther. 2007 Mar,
7(3)40518Docurren ? rana

[Non-Patent bﬂmﬂi@n@&i JynesRD PRIl @@9 §mlﬂl Q‘ Bamford CA, Nayee PD, Baglin
TP, Gaston T@ ba%!r &9 IIdgntlkaxc% an% emc?v% ofl a prgmlscuous CD4+ T cell epitope
from the 1 JoRELLNALR %me SoARLY 55%5 May: 3519911000

[Non-Patent ﬁo@ﬁgn@@]q:mhn@ EH i, ll’\/&rglaﬂ S 1zln<* the immunogenicity
of protein theta ncs ay O§4('} \{5 9(

[Non-Patent D]c)@agzent ? s ch1)9 .S @t Ohsugi Y, Kishimoto
T, Bendig MM/ &Mﬂ& Ix IZ 1 bo 3 to n§u%1t mter egkin 6-dependent tumor cell
growth, Canol€ls K@QFeﬁ's SGEA, Schm dt

[Non-Patent [Bgment ﬂ%ﬁa\]{d’ erl:%, lfagcglggit guglc therapies in
rheumatology. l@sq;lm lle¥neMtur ectm[% I\Q Rev [;I'rug 15cov. 2007 Jan; 6(1):75-92.
[Non-Patent D])HLBent 7é e] el cn%lgl' 5 §Tudt RE. The IgG Fc receptor

family. Arm n19 UlTen

[Non-Patent ]ﬂmlnintqgi D-E ]él R?ccx k/lS I\@z’ma é/ glyri Lm\YD, Rehder DS,

Plant M, Heni$e'B, 1 Y)Qa@;on Prove , Bondarenko PV
Structural and %ﬂon? h@‘g 11 n o}%uﬁkdl; gofornis e humén 1gG2 subclass. J
Biol Chern, 2008 Gl %r(‘zg)lﬂszgm , varnum

[Non-Patent DMC‘X&H Jo}}m alsf’:él}ngané Tangar ne BS Porter TJ, Rouse JC.

Cation exchan@ gﬁaﬁd@xﬁ.& gecfE g pj/ §£e£l lég l‘iilal amidation of an IgG1 heavy

chain. Anal BiGH by R E Lh@
characteri zation of

dISU|fIde i sof or ns of t he

Summary Bi Ol
[Problems to be, l\r/.g?by th D2 S ubc l aS S

The pre! ent% isc osur é 2§§n vi of the above circumstances. An objective of the
present discl osxge

. bsmons that comprise
second- generat{oMchuP ?tﬁa?aggupel;%? ﬁllalfﬁ% 1an 4rleoarm IL-6 receptor IgG1
antibody TOCI\‘!]QGI\@A%O@ al!éﬁﬁ the a[%h§401§ ¥quf!¥@pogtge valgi’able and constant
regions of TOCTLM Q lgrﬁancs §e antP glrn'éu%ﬂ!hzu% ;'b:!'h’ty and improve
pharmacokmenaos% ﬁat !mgﬁ a elgtﬁ effect is exerted with a less frequency of
administration, % &I@cﬂi—F an@[B m%ﬁ%&a I properties (stability and
homogene1ty) a%%gteﬁ @J@x& roy thgsg %%Lceu‘ucal compositions may also be
referred to as thD*aIegsr [)UI}Q %mu@i&sd)at Angdgr olgzctlvgls to provide methods for

producing such &3 osift a

[Mezns for Solal 9@590%19& 007 Jan 1,
360(1): 75-83. Sanpan, .
"Problens to be Sol ved by
the Discl osure] The

present. di scl osure was
achieved in view attic above



by the gene as defined above
by cul turing the host cel
as defined above. In a
seventh aspect, there is
»Provided a pharmaceuti cal
Dre € BVCPt?.r? c(ofﬂuct&d&ﬂ_ eiie[i .glidxﬁsgo gf::lﬁr@e second-~generation
molecules that axf E?Bod g?an glgﬁrﬁgfe aﬁ)éalm%% Hoérreccptor IgG1 antibody
;‘OCILIZUM% kg ﬁlierimgg m(balm%saﬁ%(éiff war’fi}ilfénd constant regions of
OCILIZU\ﬁ%tt%cgjanc%ﬂée BY ianﬁ et S BW@nacokuxeﬁcs so that prolonged
therapeutic gff c 5 exeﬁﬁd gghélllﬁwer ael«:pg%}' (8 gdﬁ.‘mgranon and immunogenicity,
. :Z:e;i ::;ci ?; éfog)gz%?fpgg: ﬁ%%}ig}oge@ﬁ% ar;llmproved . As aresult,
venis Ver e able regions o
TOCItLLZT;hH\/HAB t g;l:?éeéhe g?‘ﬂn% abﬂ_ﬂ/_(afémtizl)lﬁg@ gfﬁ‘ The present
inventors uls sméess §Elfn?5cazeal)?}1 W W@ﬁc@ﬂrﬁg}g P 61;1bmatlon of such
mutations. I% fres éx.?‘ver(ols Elso eucc'eeéeé él ﬁp@iu)g pharmacokinetics by introducing
modlﬁcatlonbthat { ]Hlﬁ 1S§B<itr1c Wf thesv aﬁlée'r?gxﬁrrsequence The present
inventors alsg céeﬁdﬁ%% ngprgvimﬁ%;tnila&ognen§ Eﬁﬁoélin‘g 6?bmdmg to the IL-6
receptor anug:xé f %PISI/ deéeﬁcﬁnt W\? Fl]&gh Fntxbody molecule can neutralize the
antigen multi Dllq %‘gﬁ}xﬁm@or Tgetpﬁsﬁit 1nYerttvs mﬁﬁﬂﬁﬂly reduced the risk of

Immunogeni © MONS &n%??ﬁﬁ?that remain in the framework

Ofi()CIdLIZUw éﬁaumiﬂ 8 & Ak Fptt(ye pfﬂ“‘%‘f{n the variable regions
predicted in ‘D L 1§f grllfh“é?lﬁrﬁnﬁﬁ 3% m\gliIﬁrSﬁléo sugeessiyly discovered novel
constant region Seauﬁlgﬁ E)étge oQnftantjegipy OgiﬂCBJIZH%B that reduce the binding to
the Fey feceptef ngtpérﬁﬂtto Ig% alma)ﬁgc sy, ipupgae the pharmacokinetics as
compared to (l}J 1. an uog EHe hgﬁ(tgi:nenr ﬂle 16 th? dé;&l%ltoaif in the hinge region of
862 and the Q@g |7 S5t FB S HY CrOePT it uREsice subili. The
ii;e;f;;vento ﬁcc?%sgiliwéoalgedfe&olud gﬁrFtétHWeﬁﬁs that are superior thar *
pprowéifbﬁzﬁr& élﬁ% tlieag étfuno acid sequence alterations in the CDR,
variable regxons Org wf rngﬁS Nbr e
speC|f|caIIy, t he present
di scl osure provides: |1l a
- pol ypepti de of any one of:
(a) a polypeptide that
conpri ses CDRL conpri sing
the sequence of SEQID NGO 1
(CDRI of VH4-Mr3), CDR2
conprising the sequence of
SEQ ID NO 2 (CDR2 of VH4-
M73), and CDR3 conpri sing
the sequence of SEQ ID NGO 3
(CDR3 of VFM 1v173); )
a pol ypeptide that conprises
CDRI conprising the sequence
of SEQID NO 4 (CDR1l of
VH3-1073), CDR2 conpri si na




30 of VL3); and (c) an
anti body which conprises a
heavy Chain vari abl e region
t hat conprises CDRl

h n f

C %r I S t oved e l'tjibeoﬁyct at g)mprlses a heavy chain

vanable re quenc and a light chain variable region
havmgtheigzj conpri si r%

d%@gyﬁe!?eqsprtgtied %%b])d@thhgm 1%63 a heavy chain
having the &:mt‘ Qﬁ) Iﬁﬂl@ del%)lght (ﬁﬂl(iav@léequence of SEQ ID
No:20. conprising the sequence of

In a%@ﬂe@thm pr(91d<d %&cﬁfng the antibody as defined above.
In a\ﬁjuﬁh:bﬁecﬁ,ﬁe&)ls prog@id¢ive@or ctatryglbtne gene as defined above.
In adifteppoert. @t is replpliea l]otegil @rying fhegytctor as defined above.
. In a5y figtheee iS@PEpd Qpthod for producing an antibody encoded
by the gencrsaGESY Phy TS Rl s e

In th agRec 1€ 1§ Prov utical composition comprising
the a.ntlbodag e(@i N@ jéﬁ%o @lr%gged ?lycfche an]ﬂéOd as defined above.
The Siéesent dlsclosure late ositions comprising a

humamzed 1 e or 1gG an eIl tigen (IL-6 receptor
binding a aQ{coMlcé(S, !supg'ﬂd, mgphy(slcal propzrtlzs
(stability a&lqmééne%&)nagd f[l Q reafed] %mgogemgty risk, by altering the
amino ac1dSE@n*eDofN6hale d é@RSegﬂfs ovthéhumamzed anti-IL-6
receptor IE@] arflbowsa Impabizevase gaild) Ihet@dds dddYproducing  such
pharmaceut@®#} @mpfitions. More speci(i(al)y, g prh;@ladisyiosure provides:
[11a polypepfiadf my waeli abl e regi on
(a) a polypepifse) fhyt gqnﬂrgestCﬁ%l cgre]aﬂr@ﬁ)eecql@rfce of SEQ ID NO: 1
(CDRI of \gﬁ 7?1) @Dmnl)gsme Rl}eéiaqlleacﬁ PféEQ ID NO: 2 (CDR2 of VH4-
M?73), and ?Dé{é foBpyisieg t}6 feauepye. oiSEQ m 3, (CDR3 of VH4-M73);

(b) a heavy chain variable

regi on conprising the

sequence of SEQ ID NO 20

(vari abl e regi on of

VH3-11/173); (c) a heavy

chain nriahle region

conprising the sequence of

SEQ ID NO 21 (variable

region of VH5-MB3); 10(d) a

i ght chain variable region

conprising the sequence of

SEQ I D NO 22 (variable

region of VLI); (e) a

i ght chain variable region

“conprising the sequence of

SEQ I D NO 23 (variable

region of W): and (1)

alight chain vari abl e
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(c) an antibody that
conprises a hea%y chain
vari abl e regi on conpri sing
the sequence of SEQ I D NO
21 (variable regi on of
(b) a po;ypw% at ngg)ses % comprisif: fequerﬁea:f ﬁlf,Q IDNO: 4 (CDR1 of
VH3-M73), Q})&% PE R thF Tnﬁﬁf SEQ:;%/E)PI Sé(il% of VH3-M73), and CDR3
sompisig ot SER DA EPROFE VGEET ) D
(c)a polypr@e th;?cﬁsm é?[?Ré Eﬂn%msuf.g Fe@lﬁice@f SEQ ID NO: 7 (CDR1 of
VHS5-MS3), %5 mpri g o afi; IRRQ; 84CTEp of VHS-MS83), and CDR3
comprising ttie e H}fe og% DﬁJOO%(C% VHﬁgSBbf
(da polypfpa thzécolxitglée‘slgp% H)gimﬁngél'ﬁ nicegf ﬁ@@ ID NG: 10 (CDR1 of
VLi1), CDMfﬁng}ggE&@@:ﬁ]&&é) H:g@q/ IFQ%F%VLI and CDR3
comprising ﬂ'? gq 05 Iﬁé avy
(e) a polyp F]d.& 0016)61% Réi;oH 1sntgﬂ‘1ésequence of SEQ ID NO: 13 (CDR1 of
VL3), CDR2 §0é1 gﬁ‘rﬁ gavgEe O§E I\E %DR%@ VL3), and CDR3
comprising tb(a W S; ZﬁﬁE? INO: 16 R3é)f Y][é g, ;
(fya polyp??‘ﬁiatflahco% sntg F?ésequence of SEQIDNO: 16 (CDRI of
VLS) CDR2. gogla gqufa]f;e oﬁg% %DR@O? VL5), and CDR3
e PUC B T e

2] an antibogy yﬁ““' npri sing the

(a) an antlbgdé ﬁ;@glse he t comprises CDR1
comprising VLT e .of S 1| (? ff Vglhlgp)nCDRz comprising the
sequence of fe/ﬁﬂeM )e ‘tl(‘é%{& véum%lrmg the sequence of SEQ

IDNO:3 (C mbie afcympnses CDR1

comprising th&sec}mfnﬁ ﬁ%SE%}F? éNTiOH BWF Ylé ?P fc)ﬁ@smg the sequence of

‘ SEQ ID NO: %1 é(&)ll}_ecﬁ’ Xle Igé@mrrﬁn%\tbseq%e of SEQ ID NO: 12 {CDR3

OfVLD:  (\LB) ; [6] an antibody of
(b) an antib, dﬁ whi g heavy chain vari; béc)reglﬁtﬁhat comprises CDR1

comprising th ﬁﬁ%ﬂn £ & 0 IPﬁ 8 4t %D(S{Hb }-Ls}gzg) (a)R2 comprising the
sequence of Sﬁ%lg NO: 5 é &12 ﬁ %3 ﬁn%ﬁl])ﬁ(%cofl}ﬁ%ng the sequence of SEQ
IDNO: 6 (CDR3 of 3 7&) a 11 a% o ]% rises CDR1
comprising th Dgﬂ d3 D]fl o %?oFipﬂsmg the sequence of
SEQ ID NO: 4 (SCDR2 of Xﬁﬁ?qa) (t’]ﬂké cogxg 811 &e%uerzs?of SEQID NO: 15 (CDR3

of VL3); and

(c)an antlbod gtl conﬁpné' %heaﬁy gal L\;%nﬁbétregion that comprises CDR1

comprising the se ence of SE D \IO 7 C 1 of 5 MBﬁ) CDR2 comprising the
sequence of S O 8 C V@f M8 (}Cfﬁic‘fl@ﬁsmé fhc sequence of SEQ
IBNO: 9 (CD d a, v ab e e at comiprises CDR1
comprising the%s%ig ofl ; % PIH ox& V&ﬁipCrD (io ising the sequence of

t he sequence of SEQ I D NG

29 (VL3), and (c) an 1

anti boriy that conprises a

heavy chai n conprising the

seguence of SFO TO NO 27
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5] aheavy ch ain of gj

[11] a pharmaceuti cal
conposition conpr|3|ng the
pol ypepti de of any one 01] 1]
to [6] or a pol ypeptide
uced by the nethod of
SEQ ID NO[ 1(6?112 of[VEf)fagiCCf)g.% CppfPrisufige sequence of SEQ ID NO: 18 (CDR3
°FVLY%: Dy scl osur e] he
Bl e veriebl igipofo 8t ant i - | L- 6 r ecept or
fizz; h;a-;;}i baé ag?lﬁe ireﬁsxd?n@@m%lsea?eﬁ@)‘ﬂSEQmNO 19 (variable region
¢ Accor di ng to the present
(bya heav%ﬂaagx 6&}n6)§ fEE c?ﬁv@g t@ﬁaﬁtﬁxﬁ@%ﬁ(} ID NO: 20 (variable region
°fVH3hM *8f fi cacy and i nproved
Ofizle; ;;v;f cﬁaﬁ%l& Bﬁ?nﬁﬁaprsmegsthe seﬁ%@f SE@H@V\) 21 (variable region
an exert a prol onged
(d) alight %hﬁn anébbe éﬁ}tni cEuPE{E @ﬁquewe ff ﬁE%D NO: 22 (variable region
f;:)L:)h b b 8SS. adem ni stration
R g <1bar1 aﬂ:&ﬁ é’fln COHBFsimétfxe sqsaceyt ﬁ}i&np Wi 23 (variable region
©ut g t he Drawi ngs Fig. 1
a Ightc E:vie) vagab‘e feéufn W@nsa%theﬁeﬂﬂexgi cif ﬁﬁm NO: 24 (variable region
[;VLS)HB § ft es t hat i nprove the
. °é£ﬁ“y?ﬁef of TOCI LI ZUVAL3 for

(a) an anti] that Ep S ?héaé(yecbatndinable "Fﬁ@ (Hwhe sequence of SEQ
ID NO: 19 {vaﬂa le re wﬁx 8f VHé fvn% 11E111 ?ﬁ vgialA%egioiscompnsmg the
sequence of Sg Ig \N% 2% q;iamgg 1?an Vm 8 1 t he

(b)an anub nsegaé’x chBLéanﬁF feg?n compnsmg the sequence of SEQ
IDNO: 20 (vanab © re«non oﬁ,]VH Ebaé? a hFhit ﬁ Varialge region comprising the
sequence of SE%?E 23 vm§E©g11n 2 t he

(c)an a.ntlb d ses a d: jigﬁ)% vaﬁfﬂle E?OH compnsmg the sequence of SEQ

?:qi?m: i f?;anab re; olle ijsgég&\gqg iliihgﬁaérjvar?kge region comprising the
% 83; the

{a) a heavy cli ntp Yﬁﬁ}%%min% of SFI O 2?]('\7 gEg 3

(b)a hcavy nsmg Erc Sethﬁ é Dfﬁf‘% 26 3);

(c) a heavy cham comprising thé sequence of H VH5-M83);

(d) alightc %ﬂ qmglsmgléthe seféqtlnéi)gsrs}ggﬁégd\gg)%é p/ 1)

(e) a light c] sing e seq e of E@ﬁsw (VL3); and

(f) alight cham COmPrisin, e se nce f S 30 (VL5);
UBHEE" SPPer HuPALI B

16 ananthodps is shown in SE

{a)an annbo%y@%t,{@fsgslé gea% hain ﬁw the sequence of SEQ ID NO: 25

H4-M73) and
A G R B TOLET 2ORMB Pt

shown in SEQ ID NO 87; the
LODRI sequence after

nmut ati on (upper line) is
shown in SEQ I'D NO 88; the
LCDR1 sequence after



25 HER1 sequence of :
TOCI LI ZUVAB is shown in SEQ
ID NO 93; the HER1 sequence
after mutation is shown in
SEQ ID NGO 114; the 11 CDRL
(0 e e D T S B O LEZURMEEpogee of SEQ 1D NO-26
(VH3-M73) g}ﬁ \ﬁﬁchafmnconggég tfmijvqw of| é@ 1D i\I(PT 29 (VL3); and
(c)an mtl%ﬁﬁi()mgléa algﬁ%céanaafmené*’zg the sequence of SEQ ID NQ: 27
(VHS5-M83) aﬁ%ﬁh haérﬁon?pgsm%tﬂeoswxrmfi (ﬁ’ I@é@?(i) ES) (VL3);
(712 gene engeyige (g pppertfiphey e pIRY " @quence
(8] a vector ¢ mﬁ@ﬁfﬁﬁ% i MAB | s shovvn in

9] 2’ host cel 1-[5 [%7 |
[10]a metho%f%r &I décﬁlé gﬁ pélf’pf:pé?,ﬁ O%ﬁ]’toﬁtﬁﬁ [lé ﬁ [6"] l§’ culturing the host célf of
Phad — shown in SEQ ID NO 116

t he
[Ii}a pha.rmaﬁeéﬁﬁ?m%cg ﬁ(g}ﬁ%léngglf polypeptide of any one of [1]to [6] ora
polypepide Eﬂﬁffi?_yl'}? §%3"t’'s shown in SEQ

[Effects of thy Ipycigiye] 107; and the LcDR2
The humanized anti- ef‘eétFr }fﬁ] t'inglt iilea ﬁ)bteilrgd according to the

present dlsclosgeqlave eng:ance ved jn i; acokmetlcs thus, they can

eu'tlcn-:ff mstr ‘%quoncy
is a ar ap S ow ng

, neutraI|Z|ng activities of

E&MD%@%&E?%%M and H3pl/L73 in
Fw ' xg,uﬁtxon gtieséhat n‘ﬂ?tyveiﬂg ah“ﬁuty of TOCILIZUMAB for the

IL-6 receptor. F}é Rg ﬁe&WCWST(%CII{HéZUW%shOWn in SEQ ID NO: 81; the
HCDR2 seque ce a é%uozb(flpp?j é%m in SEQ ID NO: 82; the HCDR2 sequence
after mutation élower hé I)]]tS :i,b%v,tn lm éﬁQ ItD(S\IIQ 83; the HCDR3 sequence of
TOCILIZ S Ni th e 1 mutation (upper line)
is shown % ﬁ%wgﬁ? Ejjl?é%ﬁ% rﬁ?‘tnff ggt‘:? %ngo“ﬁj line) is shown in SEQ .
1D NO: 86; the anJ R1 s\}:léeg% ﬁ”gO(‘I é l}p\értn? S(J)EH ID NO: 87; the LCDRI
sequence after utation ( Ifier liing) is éh H IDS}HJO% ﬂﬁ CDR1 sequence after
mutation (Iow%r Il]lrg) Lstsho%m %386{? efLC E)IP éegtﬁﬁe of FOCILIZUMARB is

exert a prolo

shown in SEQC[D ﬁ% %Ontfxe Lg}l)IB 6.?%116?06?&61* mutation (upper line) is shown in SEQ ID
NO: 91; and ec?@ﬁm"t_e' réuﬁaon flﬁw:?r ) 1slsi107/gm SEQ ID NO: 92.

Fig. 7 33 Urﬁpu ﬁ}& fl zéu‘qialgg%afﬁw ers 5f TOCILIZUMAR and RDC-23 in

BaF/gp130.
Fig. 3.1s a?stmcgf meu e tgn C% aegutce [ oelectric point of variable region
in IR G IR R i

ﬁ]c_zin%g re: uﬁng th§ b1 fxaef T%CILIWR 8\}&6 ﬁ receptor.  Asterisk in

the drawing re{rﬁ ts a site ai if‘1ﬂuen € o1l tlée és ectuic poirg but which was mutated

for conversion inio a h an sequence.. [he HIERI sequence of TOCILIZUMARB is shown in
e & - derTVed’ 8’
SEQIDNO: 93;t HF i se%lence,a er mut 1on 1s shown in SEQ ID NO: 94; the HCDR1

Urﬁ]}ﬁ\vgl u}/ SE8 ID NO: 95; the HCDR1 sequence afier mutation

without signi

sequence of T

TOC11. 1ZUMABPI C., and
TOCTUZT. 1MABAGK by cation
exchange chromat ogr aphy.

Fiag. 13 is a di agram show ng



10

15

20

25

30

25adm ni strati on.

Fig. 20 is a graph show ng
the time courses of
percentage of free squbIe

L-6 receg?g in cynonol
is shown in SE Wg g thé ?_equfnﬁete? gg%ﬁ 15 shown in SEQ ID NO:
97; the HFR2 s(eﬁ)ﬁmﬁ §rthtﬁzfx1 156}??‘“6‘13 SE?&TC? 98; the HCDR2 sequence of
TOCILIZUMAIB.IIS m:l SE%ID N8 Ilrtﬂ? 8?DR2 sequence after mutation is shown in

SEQ ID NO: I% = }desequer_ce %f ZUI\@;B is shown in SEQ ID NO: 100; the

HER4 seque T on is shown in SEQ ip NOFIO the Iﬁlil sequence of
TOCILIZU 1s ého rg %IDé\Tﬁ 01\9“ tﬁe F]flﬁe@uenoe after mutation is shown in
SEQ ID NO: 103 the ‘% en e UW is shown in SEQ ID NO: 87; the
LCDR1 sequ enﬁu?tfo ‘\lﬂ“ﬂé SFa(hIa N%\}% W%RZ sequence of
TOCILIZ 5;

?@ 1% e ? agrfﬁnutanon is shown in
SEQ ID NO: ?}(‘Q the LC secbzenfe of TR{JILIa[éWE\) Ia)wn in SEQ ID NO: 107; the

LCDR2 sequencepﬁmr mtga]non Th wn in SEQ ID NOs: ]rgf d 109; the LFR3 sequence
of TOCILIZ BIIS shown in S%E BJH\IO lﬁO the Iﬁ“ Stheéc'e after mutation is shown in
SEQ ID NO: T11;the gFRt?se%ence oferé &Ig s shown in SEQ ID NO: 112; and the
| 0 e
LFR4 seque ,a? 111 SE N2 1
Flgnje “Eh showing the fleutralhsz arciazr%es ﬁfJ %HZ! JMAB and H53/1.28 in

pro
BaF/gp130.
FlgBA i ent - derlved S novi ai

w(rsg the f].me couts'eao Ipy i ncancﬁrﬁxon for TOCILIZUMAB

and H53/L28 g zmce ﬁ \llntrav Qus admini:

The present
Fig. 6 is a graph, showuﬁg &!e gn?e courdes of p]st'x concentration for TOCILIZUMAB

and H53/1.28 Ilnn cee fgter 33 cut ous a ms

Fig. Eis 1 s%\%:}a& il sgatlen sl%;v 3 } 8 mo ecule can bind again to another

antlgen by dlSSOClrt].n om mc bran t en in the endosome

Fig. " mutaﬂon sxtes that ¢ o de&endenc to the binding of
TOCILIZ ] m tp 7e qkoc ation at pH 5.8). The
HFR1 seque 0 E is sho %‘13 ttx -HER] sequence after
rautation is sho E é r 1LIZ{IMAB is shown in

-1»

SEQ ID NO: e eqv.\}ice a f@m ()1 shown in SEQ ID NO: 115; the LCDR1
sequence of ’1{) 1s shown in S %l 87, t e Rl seéuence after mutation

is shown in bb 3/ ﬁ% is shown in SEQ ID
NO: 107; and n e after mutaf a{s ownmSé%}lDNO 117.

) Fig. 9'is g graj sho idg the neytralizing tlvmes of TOCILIZUMAB and H3pl/L73
in BaF/gp130P0 y%ept éb Fh

Fig. 1 gﬁ% S n E&E\?f cc auon for
TOCILIZU % i cyn&s;tgﬁﬁ after mt.ravenous administration.

conpris
t he sequence of SEQ ID NO' 5
(CDR2 of VH3-Mr3), and CDR3
conprising the sequence of
SEQ ID NO 6 (CDR3 VH3- M/3);
(c) a pol ypeptide that
conpri ses CDR1 commri si ng
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preferabl e exanpl es of

anti body | i ght cgaln

voi dabl e regions. These

vari abl e regi ons can be used

a portion of an

as

Fig. é hlf 1 graﬂmﬁW tIT: Emeeoufs% &f@!ﬁﬂn@c}oncentmnon for
TOCILIZUWﬁdg8W3 in anlﬂ‘ ﬁﬁffrﬁ)htra:’siem%mce after intravenous
sminsteighe cept or  ant i bodi es i n whi ch

Fig. %ﬁ&aﬁlﬁﬁm\;lgwggﬁ reglt ?f & saﬁt of tgc C-terminus-derived
T IR RS e
“ﬁm@ﬂhgg?gﬁﬁiy, excel | ent

aﬁlﬁ%agl 6}tg'ruﬁgé}ie fe%ﬂé of asg-);éxeeét] of L}éﬁlfulﬁde bond-derived

hetarogeneﬁ%oé?OC{ UM?%I&(E}CTé)&ILiZUMAB IgGZ and TOCILIZUMAB-SKSC

by“m““°ﬁﬁﬁ ﬁgﬁYC|ty and/ or

Fig. tu&ité)& ﬁlaﬁifo&%CILIZ’[MAB -1gGl,
TOCILIZU OC%L Plf,?g o é!é)éc}ﬁerennal scanning
calorimetry (BSC\)i Fﬁh? T&:ﬁ/alue é)g(e&cé F 11) éoﬁxfun )

Fig. ligr 8wg Hlétinie éogrseeﬁf plasma concentration for
TOCILIZ I Gl T Il}éZﬁj{\dAg %444 TOCILIZUMAB-M58, and
TOCILIZU\\A%R? n}é 616211% Fcﬁ_tét{a?sggc rchéfini.ugran:nﬁus administration.

1s a élovgnlg e lﬁ?&l%glgﬁef ﬁ TOCILIZUMARB, control, and

Fv5-M83 in aF/ 13 " ncr eas

Fig. .17(4;5 a, an)h shovlz,mé gie )alé1pg aftxﬁﬁées %f a(?C\géZUMAB Fv3-M73, and

Fv4-M73 in - "
e rease in "nean
Fig. 1s a. d)h showmg & ‘uﬁgé gourse sma concentrations for

TOCILIZUM[AE contro Sve M73 Fvﬁ Iﬁ’rB drFéS -M83 in cynomolgus monkeys after
intravenous ml 15 a
1 /2

Fi 15 a sho e co?xx" 30 v twn for TOCLLIZUMAB
gﬁg &? W@g f%ﬁﬁ?ﬁ?é

czmrojlst}:v:‘» At re 6 rcﬁn mﬁléus ??nlﬁ.és after intravenous

admin

Fig. &) ).S a g howi Bel u?ngga ses of percentage of free soluble IL-6 receptor
8@ i When, &H

in cynomolgus mo e)b zr}rtar mtravenous ﬁnﬁ}lmstratg)f éFOC&IZUMAB control, Fv3-M73,
Fv4-M73, or
Fig. 1 1s a }1 tﬁe bztory eife t b C MAB and Fv4-M73 on
or3 % STLL: e
MCP-1 produc’cxor&rom 1en derlved o 121 cells.
uﬁ: tﬁ FCEC)}JZUMAB and Fv4-M73 on

cells?

de sa ap mhl ory ef ect é

VEGF producQon%om humafx 5. patﬁnt enveQ syno

M@z@i@%_ Aol 9m£9 '”prOVed
The gresen Eroge nogllde dec polgepnf oL@ G bglow

14 Hunan anti body
framework regions (ERs) to
be linked with CDR are

sel ected so that the CDR
forns a favorabl e
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The present invention al so
provi des the antgbodles of
(a) to (c) bel oW 35(a) an
antlbody whi ch conprises a
avy chain variabl e region

- (@a poly;fpﬂrgfhat &o&xﬁuﬁers F% gammihe sequence of SEQ ID NO: 1 (CDR1 of
VH4-M73), %Dgﬁﬁ?lqngfg sequies OfSBRYR REECTEE of VH4-MT3), and CDR3
comprising ﬂgg@enfioj SEQ% NOI 3 (% |VHZbDrI73);

(®)a polypfﬁiﬁ thngynses Wmexa Tegliznﬁegf SEQ ID NO: 4 (CDRI of
VH3-M73), qq%ﬂecompfgng YR MSE NgE@DlRDf VH3-M73), and CDR3
comprising t}muen? 0{ Ooﬁr(CIX]?M VM?IY%S) and

(c)a polyp t ‘(".?8 P (?]%111 ﬁ@lmf“ﬁ gle EHE éﬁ&%m NO: 7(CDR1 of

- VHS-MS3), (DR2 Kgegce & S m 8 4IDR2 of VH5-M83), and CDR3

comprising ﬂwﬁ}enw Q IDgﬁd) (g) MSé}] ain
(da polyp@&dlg ‘haéfﬂn%mef (é)& (al'ﬁpntlzﬁ sequenice of SEQ ID NO: 10 (CDRI of
s O EEERES Bt (BR1g odcor
comprising thf ﬁcgemg é{f&%ﬁ@g 165{1D§ jLI])D v
(e)a ponpTﬁl nseb(.‘rDRWri ising Wnce of SEQ ID NO: 13 (CDR] of
| e AAOAET COQIEDE G micon
B RPN CPRROTBAD),
SGS&B PEPEYRR G SpapfRse © SEQ ID NO: 16 (CDR1 of
VL3), CDR2 co uenge o sz WL5), and CDR3
comprising thy zé%ﬁg of%%% gfw |1 %%?F:@ \%@;) an ?

The pyl phgs oa pWﬁtt ﬁm%ﬁ‘b(ft }i)a§%1§ﬂyém1t€d however, they are
preferably antjgen-| mdmg Sél.l griceﬁ hav:grt}ie gﬁv ffmél@%i tb‘tﬂman 1L-6 receptor.
Such antigen- lI.hlé% g bstz%sx rfegl@fénc example, antibody heavy chain variable

S

regx.ons (VH), éng 0 anflbﬁ éeglg%(d/ b)eaﬁt@%iy lﬁzfvy chains, antibody light
chains, and anf of

(CDRL of
Of thy (a) t(é@jﬂg 6}3[9 ymz}i)tlg&r ﬁ 6) to (c) are preferable
examples of L heavv% ag ﬁ%@le %um.st ey t?eg)lmdcsgf () to (Hare
iy

preferable exaxc h%ﬂ iag VW§ glonén d CDR3
These‘vanigble relglons ﬁn be tlsﬁdé'ls aSD a éfﬁrbaéu }Br'nan JL-6 receptor antlbody.

%

Anti-human Iléﬁ%) e region is used have superior
binding activi Fm ki S excgllellt <) Fi,tredtcﬁl é}imﬁnogemcﬁy and/or
superior physgo(fhemigli pertlg rgtlﬁ 6 ﬁes?atﬁrggnon excellent pharmacokinetics or

neﬂcss re fny T@of 618%?1? §I aﬁﬁe (CL)”, increase in

the “area undei eg}r)vr(; A u) e increase 8 f meg thmN@nd merease in “plasma

half-life (t1/2) Ejff@%naco*mevlgara? ters cw from the time course of
plasma concenirafion heln asnlant;bodytlsﬁdﬁmg Qﬁl&? éodbf Herein, superior

physmochemxcé% rrg ged Tﬁsm((cw;)ma?‘:y \iﬁrgty but'is not limited to,
improved stabi 1’% Cﬁéﬁﬁ?em enﬁlg OF ﬂ%ﬂmﬁ g t he

sequence of SEQ ID NO 15

(CDR3 of VL3); and  (c) an

anti body which conprises a

heavy chain vari abl e reqi on

improvement of pharmace
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regi ons (constant regions
derived fromlgd, 1902,
| g03, 1g04, Cv. 'tA., and
such). One or 16 nore am no
aci ds may be substituted,
Hmrﬁx@pt@(tdé@:nwaréj G@ﬁ% (FRe)AhE Epked with CDR are selected so tha
the CDR forrizslal g@fattleéﬁng@ﬁmdtnh g  FRs to be used for the variable regions of the
present invenﬁtﬁ ﬁaxﬁt_pa%:lgi?ﬂ\y/ @d{ed@@ﬁ@f Bypdy be used; however, human-derived -
FRs are prsfefa‘é@seén § _is pofsﬁ)é to pﬁe @fn@rd[er@ﬁ FRs having a natural sequence.
Alt.ematiff/elyﬁ’{jxﬁ;@&ﬁ _stﬁ%"‘im}'oxe/ é:atioh @idw and/prZfisepiion or such of one or more
amino acids neaélﬁ %(&Wﬁd ir}toét@ fra@zﬁvgrk iregf@}l hw%a, gatural sequence so that the
CDR forms ap adc?quaﬁ %\Q%I?méx?g siéeo ﬁ@t&:ﬁﬁt sequences having a desired property 4
can be. selecteld,é(ﬁ ?xﬁlﬁlg, bwﬁﬁpg agq q&F@aﬁPﬁI@ biaiﬁag ﬁ@lity to an antigen for
an antibody wifbqn R Wi aﬁt@ F@éubﬁpﬁogE‘@o, KD qQencer Res. (1993) 53,
851856 31 (constant region of
- MOI‘WQHW {gt)re’ me‘Uﬁ@fnﬁ’ﬁf sul?st'éxée'fi, éﬁfgd, added, and/or inserted
in th(? »CDR s.eelﬁlﬁmeﬁcrgﬁ:dﬁl@vet Htés péffﬁe(htbat a&‘@ﬁ epauence after substitution,
deletion, addlg'oé,qxﬁ/érﬁxeeéﬁmbc‘f onSEQ)rc] aB\nWS h% Qquivalent activity to the _
‘CDR sequex?csl(e@ré ﬁ@fnarmﬁh riegérg }o a?fmgﬁn@;iwlgzyiyzx?g activity, stability,
immuno gemcgnadd/c& @ﬁ"gic%i&csr é‘ﬁ Inl@iﬁg of amino acids to be substituted,
de}eted, addedc zﬁ?ﬁﬁ Piegeii ﬁﬁ)t ptarpféladé Hq:iﬁcbhoa@?r,ét is preferably three amino
acids or less, rg%ed)ﬁWéwodifxmog@i_s Qlefsﬁndﬁmmog Referably one amino acid
prCBR- (constant region of
. .Met%r_ S\N?B%l)m’g onG K imPr%amEnhaéid residues with other amino acids of
st oy PP e BN B Pl O, . Vi, T
Ogasehare, Yjapd G 8 AT Cop BT pigeted dusl amber
meithod for s1tF—?1r8<1teﬁla|€3?enelsxbFreneéi?a’ﬁlbff?é .ZoHer, M, and Smith, M. (1983)
Olzganmleoﬁ?féllrfgid gxf)ﬁigenfs'é gfIDBﬁ gag&ea cid '§1i0 HI@S vectors. Methods
Enzymol. 100t %SéOOaWbWé)éu[tsa V§ é@aib g ,__Kra61fr, B, Pflugfelder, M, and
Fritz, HI ( 198@@@{;2'13;5:1 %x D)é!ﬁap Wl i))ol’igonucleoﬁdc—directﬁ mutation
co?s&ucuon..lgugﬁ%étcﬂsr}?fs. V”é@dfll -%4 %Krﬁn&fﬁl) Ial}d gxiirﬁl—q](l 987)
Ollgonucleontieﬁlggtcg Icﬁn%ﬂoa &flmﬁtat}gnéaaugéqﬁﬂ éupfﬁfl) A Methods. Enzymol.
154, 350-367; §E@l’ il‘/ﬁl%l{apg g fﬁyExg )vit’e-spgﬁamutagenesis without
Phen?ty?xc se'I&chﬁg’{ocaW A(‘ra liUO é 8% W}r k.slihiﬁxgethod can be used to
sub‘stltute. deflfe?]ag;m&zi;ﬁd%n g dd wghéazﬁ @’Fﬂ‘f éndeﬁf mterest.} Furthermore,
amino acids 1D§E6mgﬁrkm CDgg:ar(b?ﬂulﬁ tx.;ted to other appropriate amino acids
using library &ff}ﬁ’l?}iﬁsr SéCB & g?mewcéqﬁ}éxfﬂst% pgumol. 2007 Apr; 44(11):
3049-60) and CHRR% (1598?08@2% / be
e PG SYT R BB, Ao
e oo P P EH™ [ feen gpopgmerises CRL -
compiio < STRHEE 1AER A FPBE ARG DR provsns e
is preferred that a CDR
sequence after substitution,
del eti on, addition, and/or
i nsertion of one or nore
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. so that the C

(1) alight chain variable
regl on corrprl Si n t he
sequence of SEQ D NQ 24
(variabl e region of VL5).
The vari abl e regi ons
sequence of a@wq %@JaRzaﬁ/éL@g%é &A CHRE cogrrisipk the sequence of SEQ
ID NO: 3 (CBR3 fbVéiﬁw% 2d ylight ehpip Yedepleppgipmthat comprises CDR1~
comprising tﬁ‘eﬁeﬂ‘ﬁncﬁ“’éﬁ;@& 1\6)( 10 PRI B wg, CDR2 comprising the sequence of
SEQ ID NO: ALEPR2 B Vv ﬁnd|CER360nrp@@ét&tsq§1fence of SEQ ID NO: 12 (CDR3
VLD anti bodi es in which such
(b)an antlvgyrwihlgxb?n@ms‘wé @:iavej ﬁ@n veypalde regigpippt comprises CDR1
comprising ﬂﬁ g@))@rxc@%@ %ﬂ AdFDI% Pfﬁ@[ﬁ M@) CDRZ2 comprising the
sequence of %8 fq Nﬂ 5t DK. éf)y@éM’r.%éﬁf CDR3 comprising the sequence of SEQ
1D NO: § (IS VR e i veishitsesiop opppmpriscs CDR1
comprising Tl§ SfuEp f SEQ %ﬁ)c]é éfDRl of VL3), CDR2 comprising the sequence of
SEQ ID NO: ll’dﬁlﬂ?ﬁ gaé})nmg FPIS} comgrsieg teypsequence of SEQ ID NO: 15 (CDR3
IVIadgyperior p physi cocheni ca
(c) an mﬁ%?yab@f@:ﬁpr@g a eavzl_c;zam variable regﬁfrﬁl@t comprises CDR1
comprising (8 srpeneeis] SEQ DA TR (UETYP @R comprising the
sequence of S&B R}\@ g| g{)M%b%(F]}R% g@mprising the sequence of SEQ
1D NO:P (CTEE HS Yk Pt chherigtq regppshat comprises CDRI
comprising tha UHEfe O‘E)Sﬁg D Ngnla yCB?J of Y]Ié)e(FJ%RiZ typrgising the sequence of
SEQ ID NO: Hf(CIB{ﬁ g VbSIQ anﬁﬁl?l@ C‘ﬁlﬁ‘imﬁ%ﬁhe &edengeef SEQ ID NO: 18 (CDR3
VL. (for exanple, five am no
The ﬁﬁbf)dtf%de%rfbedl a!@‘éega.n beplfe%afs élfl H.B;anL 6 receptor antibodies
having supenfr ﬁlPdé}éaC% ?ﬁsﬂeﬁ é}ialagcok@?tzcsl e@gl 1‘)t safety, reduced
immunogeniop i RSt BRcXkBEl TP ng |
H t1 dyoﬁfamefm}f régméﬁtﬁ bﬁlﬁlkeé?ﬁh&DR of the present invention are
selected so th?i gg 8&)@@ Wofﬂi]f aJB].Feﬁ @Jladmaiaﬁ n%{s to be used for the variable
resons of the JprpfaeTi e ap Y WE i ek may beuseds however,
homan- derlvef ]8}15 pgggralﬁzp)fe% Tt ¥ ]ﬁ)@;biﬁtﬁ t‘sh%% -derived FRs having a natural
sequence. Aacémgtgeﬂyr H@@dedéﬁwfém dm,éddmon and/or insertion or such of
one or more %?Oég(s ﬁfy b? lﬁ?\‘?fgﬁf lfltbthe ffél}legl?jk region having a natural sequence
Ifoav Fn&@%uatbaatrgv Blécﬁtg Frt&e g[utant FR sequences having a desired
pro.perty can bé 8%?’ lfogtix gasvag‘afxdéﬁluaéng the binding activity to an
antigen for aillﬁ’lél fl}élﬁfgig 4 V&ti‘lh fmbrg &idé‘ﬁﬁvt@ns (Sato, K. er al., Cancer Res.
U”QS;mk% thernore the present
o e;.ﬁm Hj\/ gxﬁ%o?s%re%op 8\% u&% T ap aﬁ@ody of the present invention is not
particularly rﬁ(} ?%W%@ rfﬁ,on r(taéye uie%) }(r%e)fred constant regions to be
used for the \%_the present m(éuﬁe %ﬁfafn%eo an-derived constart
regions (const?nH%tons 866%?0"111§§ 2, H@a‘é@" (‘cchﬁabt aﬁ:l such). Oneor
vari abl e regi on conpri sing
t he sequence of SEQ I D NO
19 (variabl e region of
VH4-1\473) and a light chain
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particularly limted, and
any const ant reqion may be
used. The prefer?ed const ant
regions to be used for the
~antibodi es of the present
more ammerfm‘dF\F:@H)ts Tu@ﬁutqdﬁ@qte& epée’d, a?d@T inserted in the hmm—deﬁved
constant regigny a%lfr"éefredﬁ‘ﬁﬁ%rivﬂié‘?a?y\?]@ﬁ constant regions include, for
exa‘mple, con&t@‘ﬁ-@]ﬁ% ﬁ)fnpri‘siggl}e 61ﬁ1§ ac(dee@tﬁlgf oé?ﬁQ ID NO: 31 (constant
region of VHfLé[ P gpprent ﬁé?nf c\()x@)a‘sing ihebaﬁxin? agi@ez}uence of SEQ IDNO: 32
.(constam: regioxg —,M73|)) dd:gl’stan‘ r@@ ’compréingclﬁ i ’acid sequence of SEQ
ID NO: 33 (cﬂst@ﬁgrlozﬁ), VfgﬁgB)sv@iéf:Hj)a ;.)ref%un@?-dcrived light chain )
constant mgi%fc@@eé?ﬁxm}eé@?tﬂgegﬁ%y)mg@ng the amino acid sequence of
SEQID NO: 34 {Hd» st @%O’ns cpTisg téedu’nin(é\dﬁs@ﬂe’nce of SEQ ID NO: 35
(VL3), and C% /reéi?ns TOﬁgxérrglthé@mP ﬁidfeﬁ@uces)OSEQ ID NOG: 36 (VL3).
Morﬁﬁwﬁo_r HE§ aimv%adids(xjr@ﬁgsrﬂa?ﬁtcd, deleted, added, and/or inserted
in the CDR serqggf dﬁﬁ“fg’?d abPﬁ:e Iﬁp@@@? flhsészDR sequence after substitution,
deletion, addjﬂcﬁ,ﬁ:&ﬁr_ira%tfo?.q g}ﬁor H@W?O ztsxﬁséffs Fﬂuivalent activity to the
FDR sequei?oé E?ﬁlg fltgﬁ}fm Vﬁté@%aré B §mo"mﬁ iﬂiv%x@ftraﬁzing activity, stability,
unmunogemcrt)b:ind/cé WﬁTk@e,nc?c d‘ ngrtn&ﬁtxf amino acids to be substituted,
de.leted, adde(?, @eﬁr Bﬁ%ﬂd & Eff,ﬁﬁrluciulgr}y Hrgtect; Wé{evg,rﬁism@ferably three amino ‘
acids or less, ] pafergk@wéﬁlé@mﬁ Fr 1388(13 s‘ill@omferably one amino acid
prCDR- 31 (constant region of
‘ Anmvlgﬁig W@) b,e su&s&tﬁ@t eﬁefi, ax?d%lgafxd@ﬁigeerted by the methods
deseribed sbogsoypr i si ng t he ami no aci d
The geéeqtﬂxéeﬁteéal% frongEIj \IaIBbIN@_mnsg%a) to (f) below: :
(a) a heavy (:hé.\&ﬁgatalarﬁ%mn foél@ﬁswe Winge_owg %I\{O: 19 (variab-le region

of VHSM73and const ant regi ons

. {b)a heavy 6}8Wﬁblg1ie %110@ ccxfnﬁ‘xém eﬁxsxceg&F'Ea ID NO: 20 (variable region
ofVIBMBgaquence of SEQ TD NO. 33
(c) a heavy (:}Euéﬁ%a{)karfﬁon fo§§ﬁsm§ﬁxe Hoence of SEQ ID NO: 21 (variable region
VMBS, MB3), whil e the o
f(\cfiia i_lght cbaf,n éTr%)}c Feéxaa cm’i’fﬁﬁ@edeé‘fefcvg BEQ ID NO: 22 (variable region
VLD |'j ght chai n 35const ant
(e) a light ci;aé\ éalnzz_l}ﬁ ggxcimﬁ(&rpﬁ;a%&’xe SepY5ee of SEQ ID NO: 23 (variable region
ofVI3sad oy anpl e, constant regi ons
(£) alight 01816 FFg;?IF %ﬁ"ﬁ @om{:rﬁxég ﬂg FAAYASS oéi’EP a) NO: 24 (variable region
VIS sequence of IS SEQ ID NO
4 The vgﬁb;e(re\?ﬁxis )ie’scrﬂ&:%eﬁ%/i carH:f us?d fmd)ﬁag a.ntxthuman IL-6 receptor
antlb?dy. . Arglgl T IF-g feﬁ or fnﬁbédxeéﬁ.lwlﬁca s fimd)le reglons.are used ha‘vej
superior bmcflugg écg % ﬁ)iseéleﬁ angg@neimbexﬁejm sgfgy, reduced immunogenicity,
andfor superioy Rjagpyhemictl pppRiBnst ant 1 egi ons
conprising the amno acid
sequence of SIiQ ID NO 36
(VL5). The present invention
al so provi des the heavy or
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or less, preferably Eve
am no acids or |ess, and
more preferably fee ami no
acids or less). Methods for
substituting one or nore
Thezaibls seatdedribrieic dhayalse cypintish substitutions, deletions,
additions, anéjtr H@Fionaqﬁ«imﬂ@ meyegngsecigffor example, five amino acids or less,
preferably th‘reﬁa{n'@? a@'@pr l§sp) c Meiledds ’for sphglftuting one or more amino acid residues
with other arging aoﬁ}qu 'ét’erest ylade s txbrpid ghe methods described above.
The@@g’x@vpa@@dso alotygserolypeptides comprising the variable regions
described sb®yhst j t ut i ons, del eti ons,
Furlpeghd et o1yt inveatind preyides ihppgiépdfei dbfago (c) below:

(a) an am:ib\,ﬁy tbetﬁ@xpr@ffs 2 bppy¥ dhaigprichiroecigiecprabgsing the sequence of SEQ
IDNO: 19 (\Wﬂg}e régien PDE M P e 2 Eslithaif gyyiablp Ih@n comprising the
sequence of SEQ f] N2 @ el isigrr§ Yl e onst ant

(byan anﬂ?o@l@at@qﬁpgﬂses &peavl) ety aciableygaion comprising the sequence of SEQ
ID NO: 20 (Vﬁﬂaléeg@m of YHHRvER £ plisht ghpingriable rcg1qn comprising the
sequence of {5 BANOGFE §reltreceigef YiPorld es of

(©)an antﬂ(og)t}mtfx@qm(sqg )L hezbéqhwnable regéra/}mpaqqlg the sequence of SEQ
IDNG: 21 (vaﬁltlel rWVI{Sﬁ@%) ang elr@fs phpin adpblgregion comprising the
seauence of 4 BANP: 6 FetkF 1eomspYsi ng t he

The §aéaalarégi?§ées§iped QEQ;&P Pushd@F parpddan anti-human I1-6 receptor

antibody. AGWD Wg):eptgﬁ@boées Fnlwgiﬁtthese Tagbipregions are used have

superior bind.&@afmi;y eﬁlhxgpherﬁ@okygeéaaéﬁl@ésaf@f reduced immunogenicity,

| and/or supen(BEQ?ch PYoRi®s 28 (VL1);

ra??nséﬁfmpeﬁ 6’@‘? mgy Hglcompnse substitutions, deletions,
additions, an%)bxﬁs;ﬁ?opsgg)ge oamcﬁaéjatwmdé ﬁoa‘i:xlqnple five amino acids or less,
preferably threﬁdwa?ldg Prllfg) t Iﬁeéaodg @ﬁwﬂ)@ﬁi@é ong fr more amino acid residues
with other angEstlofjltmmcl% fozesamglvfbsme'sbﬁdg(}escnbed above.
Mparaxilﬂj 4 r'opsf.a?j g onécﬁaali op) ﬁaﬁ}ﬁygﬁ ﬂﬁgreceqt invention is not

particularly IW% ang @a(ﬁ@ﬁ:& xégme fﬁaygq:_u@d ernz@onstam regions to be
used for the apti fthe HErept mvenh@@):luda ﬁyr example, human-derived constant
regions (cons%xieqmbsdaved Fr‘ﬁféfGl ’é@ﬁfﬁ(}? - &g x ghain, A chain, and such).
One ormore HERTGS TEHE PO T afdrigndfopaserd inthe
human~ denveg @Ejﬁéﬁ% o"jfhe ngQd WN@H\ ez 'lfeavy chain constant regions
include, for ewonﬁggjgwﬁ SEpPring tI?e @:Fﬁo a%gpeﬁ:e of SEQ ID NO: 31
(constant regiong ?\/Ig stafxt Ffémnécézaﬂﬂxgﬁ én@améxp acid sequence of SEQ ID
NO: 32 (conslgE?mlt 6{3 )5 gx@coz(ﬁmt re%xo_ns colnﬁésmg the amino acid sequence
of SEQ ID NI ﬁoﬁt&)&ﬁe@g of, a’ gglg%q W'éﬁheaﬁf@v%hmnan-derived light chain
constarnt reomasrméludé Ifff eixanﬁ]ﬁ Wntyg}?nﬁcopgéié@& Wno acid sequerice of

anti bodi es that have

superior binding activity,

excel | ent pharmazoki neti es,

excel | ent safety, reduced

i nmunoaoenicity, 30 and/ or
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Specifically, for exanple, a
DNA sequence desi ghed such
that a CDR of inferest and a
10 framework region (FR) of
interest are linked is '
SEQID Nogywuh g4y edonbymﬂ;!@@,the Hsib zﬂg sequence of SEQ ID NO: 35
(VL3), and cgrgtypate@bs co@brisigrOiR eraiho@@tstquethed SEQ ID NO: 36 (VLS).
Theprepiar@d ato@rof@e haw eflibhagpids :1Q) to (f) below:
(&) 2 heavyRoitoinpYSe tvisdaianct dTEEQBMNS 25T He-MT3);
(b) a heaviydinfyonGBR: tEerduckRv 8B IPKRO: AEVIS-M73);
() a heavy chap@ontpivee tretiR@eh! ERRSEXG: FedHSIME3);
(@) a light YE» @8i#ig:B B8S)ence A SHUIERI 22 @TI);
(e) a light ghri dorrghy th sgruendy bIAEQBRAO13YCVL3); and
(£) a light dhiirgpartorismgthe shyaence SSEA 1D NOXQO DNA

The higgvy ghaiDpdAlidh{yrtns derb@d@S: ca@ be used as part of an anti-human
1L-6 receptorapiipadn @ﬁn@b@@gﬂeeg@mﬁbaiht in which these heavy chains and
light chains are@gyd haa sugprior gindimpedivityi cg@ileh phirgmokinetics, excellent safety,
reduced immgpageidi@y/or gorrs bhasvbchem@gbr@mes.

The hepyg eplis @hitchingiesicr‘m«td @bogmay also comprise substitutions,
deletions, ad@;@p,ra@i@glpsmqns viaestooyose agirpekidd @r example, ten amino acids
or less, prefejalipt fivapelixGFid g lebshrndsnoje prefgrably thiagiino acids or fess).
Methods for ptiggreuyeere e adindsifugodlypthfrg@e acids of interest
include, for Pl roardRatgrtboppl | cati on

Subgjotions [EfRtigh Qdip@s, ;q¢fqlinsertions of one or more amino acids may be
carried out fo} thetvaiphteaeRipng ppadiant Rgipng prtboth.

The g vt 0 ProRests ingtadiss ) thio pelow:

(a) an antifggR) the) GBI RH %avy chain comprising g pgippnce of SEQ ID NO: 25
(VHA-MT3) anpelighbrivehyorforsaaerciee pf &gl IDNG 28 (VL)
(o) an anitogy thyeomprisy Kty Shiizt Pro@BRbGFagence of SEQ ID NO: 26
(VH3-M73) agiee| ightchaingornpiiping tygtquetol e SEGDRNO: 29 (VL3); and
(c) an antithey ghpgormprisef phgayr hdiyl ceuprising the sequence of SEQ ID NO: 27
(VHS-M83) e ptliphepbepp-otyitirel thrgeawhot & SEQIP NO: 30 (VLS).

The aﬁl@e@t@@s’cnbaq alppieryo angi el IL-6 receptor antibodies that have
superior bmd@gﬁﬁgrﬁy* ekcefedt W@@e}ﬁ@{ei{c@kﬂt safety, reduced immunogenicity,
and/or superigy phgicecpepirl mamelfedr | nsertion

The Web@seﬁbﬁp@om@é@commte erbstithfions, deletions, additions,
and/or insertifng (é%%qrq@mp(eag@séfpf exgfoplendq amino acids or less, preferably ten
amino acids oallaft, Fnﬁ)mre@raqui ﬁae{ﬂmeo a’pi@gq‘ I@h . Methods for substituting
one or more aind v frastTReR Ptb&oad)ym geigyySittasttinclude, for example, the
methods descrifegbon, or an al tered human

ant i body constant region in
whi ch one or nore am no

aci d.s have been
substituted, deleted, added,
and/or inserted in a human
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IgM as long as they have

I L-6 receptor-binding
activity and/or Heutralizing
activity. The nultival ent
anti bodi es of the present

Subptipge@ elbton, addif@d, M@ insertions of one or more amino acids may be
carried out fA i riaNade@R bon@Rt-dshedives i N

The\Mﬁbo@h oftith ﬁes@ﬂtvdn@ﬁ Re Riengh HMghnized antibodies.

Hungpite@tib@fe@re 8o kefeired ﬁﬁréslﬁﬁll hudd Bhtibodies. Such a
humanized apiidd{ if optgthe€ braf@Bd doldDAEBS dedehining region (CDR) derived
from a non-byygh Gdama@ |nb thOIDR SQRinGn zﬁtfbodtr he&ouventional genetic
recombinatiodl @chiggnds { fogie Breplrbtibrobie g afiboli® Se A6 Bown (see European
Patent Appligioft flogliP@13023; anfl W@ 9@mi7k)bodi es of

Spedifioediy, preesgnd DNARMERE dedRed such that 2 CDR of interest and a
framework repipp@§RUd Bierk¥Cife hﬁﬂhsyynmtsl@ah B PCR, using several
oligonucleotigepiirapdp 0 d favarBh@ ey b@Bnys witlite endd oS0 CDR anid FR as
primers (see thepietyid Brgrelicas Warsd33pa d it fudm@fhed antibody is obtained by:
ligating the rqttiQ G toS DEARE @@dics 2 hvBan dnAY cotkGint region or a
modified huntntp@%}aodbcioﬂ@t te@n; tnkk@ing dlisifb an expression vector; and
introducing tifisdgntp@ Mt@rpro@fe@t: aiitady (see European Patent Application No. EP
239400 and IvdmpriopIPeline'spligtic@ Palitiole 0 aes/02576).

Hum@@ﬂ:pgi}{ f@xpeﬁgk 8pfdnsad vk ink0 dlyl CDR are selected so that the CDR
forms a favorfble arggqrehmth_ng SigC kﬂ'nﬁgad aniﬁh@cﬁctsib&ﬁnom deletion, addition
and/or insertiqyfmayge mﬁq@l;eentathbtﬁmb@dyreioﬁ @ En antibody variable region.

A hupag aﬂ@«ﬁyeonsta@im@bxﬁor hxg@re@fumﬁ hhﬁﬂaay constant region in
which one or myyymingragds hm{beepalisﬁtmﬁj deidtelt, aidgd and/or inserted in a human
antibody consjapt pgidn.@gl beuspd 4s @ﬂ(gns@sreﬁoh ey huR @M antibody.

For efefple, @1, CECEPTO Cr. 08, Dl QA and Ce can be used for the H
chain, and Cxgrd €} o Wda)n@?/mliainn Siatiad aj:i(fs.hqﬁlsgce of Cx is shown in
SEQ ID NO: B apdjthg intlyptidasacien@@ping Si€umBblacid sequence is shown in
SEQ ID NO: Hn tThelraigbycidfsqaagne il istthatin S50 K& 40, and the
nucleotide seq&:n(}g enpotiipeyy argrfo acyl sy @le @ shown in SEQIDNO:39. The
amino acid seqyqpte ioib?@?dsyhofzrf iDYEQ @)(Iﬁrm-ﬁ, 2 theWWRIRki®@ sequence encoding
this amino aci¢ ﬁ@m@ Is shgv@@h}ﬁQ IDNOel!. The amino acid sequence of Cy4 is
shown in SEQEIYWG Mkﬁgﬁl}e esleopde setrdyee B8 @ 4mino acid sequence is
shown in SEQllIhNﬁéﬁt ion are not

Wethpreaae}n@pqy § rebienprhaly Beahodif@dto improve antibody stability
or antibody prq»dgﬂdpg stegigity. ﬁ\g?n agt'@tnltgsr df @eiso@pe such as IgG, IeM, IgA, IgE,
or IgD may beps@c}-nt Pifyptly pfianizatigghobeeer, &ts Iplbf@ﬁy psed in the present
invention. Iefio iaed/ied3, IeQtlvatherkenin ok @ Se IeG.

preferably conprise W or

VL, and particularly

preferably conprise both W

and VL. O her preferable

m ni bocii es of the present
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Pl.asm n di gestion: -Each
10The m ni bodi es of the
present inventiofi i nclude
anti body fragments | acking
an arbitrary region, as |ong

Amigagacis [q:é'y vali@ly egioh [for Gample, CDR and FR) and constant region of a
Iumanized aFﬁé‘@e'Elt eydeldyd, migh. @qﬂe&@ztdjoi\/;izbtﬁyned with amino acids after
preparation. qPejhtibgylfes qﬁ@qﬂefe}a]nifegtibrnzgo include such humanized antibodies
comprising agyind apid/ifsputions and the like! D abocl y7 ‘

The prgifoiiqs of the pyesqt ifygnipog ingdpig not only divalent antibodies as
represented by fyEhibby od yxo:ﬁ‘.plajgen@mes and multivalent antibodies as represented by
IgM, as long esehpgtp BrcStreesatorthiyding @iivély shdipsiio@tlizing activity. The
multivalent a(xﬁbﬁieq of t@epserﬁn@tﬁon&icmd;e oftQFy antibodies in which the
antigen-bindifysigppare al\[gqntfical, anf @i} 2lenSQatibodied i}Sich all or some of the
antigen—bindi%i_tes FAdigen 4B Gmtibeas ofl@bre@@ Fvention include not only
whole antibo§A@OIGE, P UG ]p’inib@{a@d_mo@etab:g@ﬁ; egeof, as long as they
bind to the i gfpreeertefipryeipr s conposed of two

Mlmmx}asyzp @E’}{oc}ie@] ek prpgibody fpengd @ing a portion of a whole
antibody (for @&Pmpteh@ohﬁgﬂ oys'g@p@ci sgh@ot pariiglappgimited as long as they have
IL-6 receptorpifiding ?cfifviithagd/oanevdrplmat’:ﬁvia miqllzo;npr'@mdanﬁbody fragment
that lacks a pggtionfjf § whlp pitibes (e papkeleyphdidIgflossgbh).  The minibodies of
the present inb?y}.ioxgre [t prRiaarly] lipgitef], lasdongag iy comprise a portion of 2 whole
antibody.  Hevpsesi. e miqi’qqdieg Ecﬁ@]piaqor,npria VH priyk.@id particularly preferably
comprise §0t11 Vlegd VHi SBe ngeraibls migibpdipstof te prepeagjhyention include, for
example, mh@ﬁigﬁoqpfif@g anfibprs CRRs.  Alrpchin\pgdies may comprise all or some of
the six CDRs efgritd-bi nd t o each ot her .

i The %l@é#s pljte Hfs*ny'gventioh eefyphiniser sogfer molecular weight
than whole ané‘i‘ﬁi‘?‘[o H%‘fe@therng@pc@m fpnn multimers, for example, dimers, -
trimers, or tetlerefﬁsafdi tltuiﬂﬁ}r ﬂ@ecqlah\@iglpt is @Kéipes igga"cer than that of whole
atibodies. f or exanpl e, about five

Speciiﬁcélgfi aet@@g @agfpﬁﬁgl,udetfﬂ exayffe, Fabgliale) Fab’)2, and Fv.
Meanwhile, m{}ll.lpdéfnxgbﬁéﬁ exg:ﬂ;le{FHDeFals’d )2, Fv, scFv (single chain Fv),
diabodies, an%fﬁvg} '5;@ 2 ClhaﬂléFVBh nbﬁ:éitnerf (@zr eppfple, dimers, trimers, tetramers,
and polymers)é)f ﬂi&?@ [pribogips &7 450 Dodpesd AlgE Einiboég pfdh present invention.

Antleqy g HER gau be abﬁi&advﬁ)r Emrfedy Fepting antibodies with enzymes
to produce antéﬁ)é -t sz;ﬁ;ﬁéﬂoﬁ@qw generate antibody fragments include, for
example, papa'gxi pﬁ)gql, élgl Elzﬁlaxp nAl{paziﬁi/eg,m s@e epce(@jg eyph antibody fragment
can be censtruzﬁl, ufh-iada(@%?ﬁl expressiog veetergppf] e{p{essq_d [p@vpropriate host cells
(see, for examﬂi, gb%ayr ah é%{l%ﬁfﬁl@@ﬁz%& Better, M. & Horwitz, A.
H. Methods inﬁfxzm}oﬁ/él 9%9? &7%@7_6-496; Pluck{hun,gocﬁﬁ}(erra, A. Methods in
Eozymolosy (55 {7 16 20r e Mpihegnciarstrbior1o99) 121, 652-665

pol ypepti des produced by
linking VH and VL via a
| i nker or such (Huston, .1.
S. et al., Proc. Natl. Acad.
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5'the assenbly PCR priners
contain a conbination of a
pritter that anrkals wth
the 5 end of the [I-I chain
V region DNA] and a primer
Rousseaux, Tt eppitMetbadrie@iygolagi $980) 121 663359: R @. E. e ol TIBTECH
(19919, 13%g9f7Nt he [L chain V region
Dig@pm]lz_ymef Pravp#t Fresific s pi @[g’nﬁbetdh@gmmt, yielding antibody
fragments of @g:@ﬁﬂﬂmsys slp@FgeIm | Prefinggpegnggchniques can be applied
to such enzyr@@fliy—@fainfgira@ﬁmf@gn@dq atdelgeaprtih@ry portion of the antibody.
AntibpdydigEmngy okaqippil by Lfmyg digestive enzymes are as follows.
Papain digestips F5bl? MRt he ful | - | engt h
Pepsin digesfndERerdab0f t he scl 3v tube
Plasmin digagipp Fpbesi zed, Meanwhi | e,
_The mpjeoflie pighe gegUie e Seliddraifbodg Gugments lacking an arbitrary
region, as longya they Baae L eeftqr-pildingegipity agfor defiuglizing activity.
“Diakgdyp Jefgf TpgPivEidRatibedy fasrm Mucte@y gene fusion (Holliger P
et al., 1993, Popy ¥atl] Asd 5] L 90¢ G416 84$; EDIGA]97; WO 93/11161, etc).
Diabodies me‘d@ﬁwpc*@étg@oim chaipse In each of the polypeptide chains
forming a dinfer; ayk and a VEhyrckereriie Frket! by Linkfy @ the same chain.  In general,
a linker in a digheqajp stjogenppiztysichythet ’r@|\@a alg &N epngttbigdfo each other.
Specifically, theaumbey ofarnim a@ifrﬁ:siéuaqc?n@jiwﬁqg fgyldkecit. for example, about five
residues. Thefgize H g anfl Weenepded @ﬁ‘b*euye PRIDRRtide cannot form a single-chain
variable regiobtfag%ra@_mll@qﬁzéﬁnteh@h another single-chain variable region
frgment. Aty s skl Py DG ingeaies. |
ScFv gr@lﬁécrs L Séxé?—chwﬂrp@g@q Pepppced by linking VH and VL via a
linker or such (Haiop.&y S 7 BBt Bl riicad i {Ueis@988) 85, 5879-5883;
Plucithun “TIER{gEcel o MEReRsPrb it Yelo] 1P, Reseuburg and Moore,
Springer Veriqg,ﬁﬂavhgofkdaﬁ),ﬁ@élw%w. tTheakgaein V region and L-chain V region
of scFv may b@%??j?dé‘g% o Ftibods gepopfedsierpim N Thy peptide linker for linking the
V regions is g4 ﬁfﬁaliajﬁyét@lt%y Fe pe At A beFpradingle-chain peptide containing
about three to %?éqsxﬁ)és‘d§1 _be upé‘ fsfhh]é.kel" frbridicatyg g possible to use the
peptide lnkerydggisibep plog et ned t hr ough
_The Véiéjms éféhg 8 Humejfan pefigked, for example, by PCR as described above.
First,a DNA g Fgg, ﬁ“’ecﬁ‘@%ffi I'axﬁzg ac@wncb(y a desired partial amino acid
sequence of org P}' Fhf IBNIA'S ﬁ‘gwntb‘flf’é’ isrugéaeﬁ. tfn‘}p}ﬂtgto link the V regions by PCR:

~aDNA sequenfpéze@ﬁﬁa ﬁabﬁltx or fs}éué ]V Fesic_m of an-antibody, and v

» DNA sequenseipeodig 41 & Fraipyf L¥ppit v iaired ofLntfoesy-
DNAsd@:OdIinF TﬁLkVerégioP § anﬁlo;fam or L chain are amplified by PCR using a

pair of pmnersﬁ(g?itﬁ?gémesaqn@v SefIvRes ff é’)dt’VVO A5 gl the DNA to be amplified.
Then, a DNA T’i(‘q% thfﬁg}ldeﬁx@{ergﬁ;rt}o&lﬁg@ﬂedl ﬁ"heaﬁ)gx,de linker-encoding

order. 'Exanples of the

arrangenment are |isted

below. [VU Ilinker [VL] [VI]

linker [VMII1T 20sc(Fte)2 is a
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added. Moreover, the

vari abl e regi ons_ may be

chi merized or hufani zed. 23

In the present invention,

i nkers that can be used to
DNA can aisp Jepethopifeeby BFRt | AT0RHFidc ssapepde Bty aapbe used to link the
separately sypt@@ﬁe@ﬁgiﬁqaﬁEqugﬁ@of q Fegpntlsra@pdyo the 5° end of the primers to
be used. Tiﬁe iisd@eq quipine pagh of thy N Asérd A chigeV region DNA]-[peptide
Iinker DNA]]'[ afnddﬁ@}éré&lAW a@@;ﬁléqu@rimers.

- ThearpiteRrAYy R nY Sy iie Heting that ameals with the 5
end of the [Hl cﬁxa}ﬁ N@Fi@,DNf‘]@rd a Wg%kﬂ@e’ﬂs YVifyghe 3’ end of the [L chain V
region DNAY | (s ierdsie SesobSHERIPrimprs e g5t o rippers that can be used
to aroplify DIE:!H gzic:(ﬁ]é%liae iﬁ]ﬁﬁl;lg’[h eeitg%)' theg‘(F gt)) l’)e synthesized. Meanwhile,
nucleic sequez@sgb_atgﬁge_ uset g nk ﬁﬂahéfﬂ@lv riegigh DNAs are added 1o the [peptide
linker DNA]| {Thete BpssDNAppretliphed. aﬁq—t@g%’thoie scFv is ulfimately generated as
an ampliﬁcaqowéiﬁttufir@ ﬁ\e a&s'sr@ly ﬁ(é?p{upeefe Once the scFv-encoding DNAs are
generated, exFri;sﬁ]R Bptas comFﬁjég ti}e@ ﬁ@ﬁts pd eyfombijga cells transformed with
thest.i expressign \ﬁc@ﬁfain Efébta]iniedﬁ)k@?vglﬁqng mgtheds.  Further, the scFv can be
obtained thro&éixfr‘fsse)ﬂ Pf él? :1057—&}(:?% I{Wbya\ﬁ@ng the resulting recombinant
¢l those skilled in the art can

'I.’he g?ﬁm{ Hgmi \gtt@F lg';ikeg Jé{loé)elticulfrﬁ Bmited, and they may be
amanged in sy @i e e BRI Gre tifgblow
[Vl inker 3 pose.  The typical |ength
VLisker Yl one t o 100 ami no aci ds,

. sc(Fﬁ%l%afsﬁegiiﬂn ing d}t p@dtsﬂ bydiﬁlsinﬁ o VHS and two VLs using
linkers and sugt(]ihﬂ%% et_ zﬁ,d 9% i B}fn@fﬂé\ikgw 2}} I :87- 188 seFv)2canbe
produced, forg}@rmp&rw H)&ngag 4 (algg, a lugﬁd

' meegﬂ% 1 CUTFAPT o P eiFespiingy g apepeed in the order of VI,
YL‘, VH, and IO({VfélmghﬁV H 6131(% IHal'gxkex( [ffld)rfrom the N terminus of the
single-chain pé%?ﬁﬁﬁi hév;ieveige oglﬁﬁfﬁ‘ﬁ twg é’;i"lsdgi)tv»_/o VLs is not limited to the
a‘bove an*angerga{a an%% ﬁﬁlbeea,rrangﬁxil ﬁborcﬁti %amples of the arrangement are
istedbelow: s aqences for plide |inkers

(VL] inker (Y lokep ) BV o] | owi ng

VA linker (AR S Vi Ser @ yfi er

(VH] Hnker Tl Jkef Y LIikeniViSer @ yt Ay ( SEQ
[VL] linker [\ibemmVI%&:gjr ME5ser. ytAdytdy

 [VL] linker [VIE [i‘q,}llinka] 46)

‘ The a@nwlﬁewn@oﬂ}l?e énsl?cri)( E—}or WQOT&B substitutions,
deh-stions,. add:,t{@, anﬂef)nse%f t @tlv‘r_m@, ?.loG aglVI-{ aidl\gl have
anfigen-bindi; gﬁ@f vrh@ a.ﬁ@lbledzfg rtion may be deleted or other polypeptides may be
adéed. More@evl_ne@rv_lewléqy c@w hu.(n@E@
ID NO ~ 49)
Sertelytdytdy-Ay-dy (SEQ
ID NO ~50) 20 v
Avtdy-dv-dvierlvtd vyfier
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(CGly-dy-Gyt(ifieSer .
F,,SEQID NGO 471)n »
(Serdytely.dy&y [SR) ID
NO 48])n where n is an
integer of 1 or nore. 25The

In ﬂapﬁsqqﬁnvg@oin,@nkggqmew tocjfik the antibody variable regions
include arbi‘rx,gre Kytti‘pedié(efp thatidaele giroduged bilpenetic engineering, and synthetic
linkers, for e)&ﬁm t@é{xkp{aiﬁsé(l»svl ingejeie@gieﬁgﬁn@y%@ 9(3), 299-305.

- The prifereidinkerkip {hq neeghnt foppatiodpee pepfide linkers.  The length of the
peptide linkegg s eo@razﬁquwg tinpipyd @h@seﬁqﬂkm@e@{t can appropriately select the
length accordig e th@ggaqqcp | Tée,: typfc lang h ong & 100 |dlino acids, preferably 3 to
50 amino acidgiyiore prefehbly Bp Hiapimscids. yml pdnelﬁpgt Hrpferably 12 to 18 amino
acids (for exqepple, tihfemogecb)t ide |linker is

For etx%;r}gl'fe, era‘x}qazg'/i sqgwe;eslfoopeﬁiﬁqﬁelsers include the following sequences:
Ser preferably one to three, and
GySe  nore preferably one or two.
GlyGlySer gynt hetic | i nkers (chenica
SerGlyGly cr 0ssl i nki ng agent s)

Gly Gly Gly $e{EHQURR: 4% r ossl i nki nc agent's
serGly Gly G/ RO 9 30 used t o

Gy Gly Gly oSy PHeAkNG &Pt | des, for
Ser-Gly-Gly-Giy; @? NO: 48)

GlyGly Gly Qe Fyr RPN ni mi de (NHS) ,
Ser Gly Gly Gy @ BEtRIM: eyl  suber at e
Gly-Gly-Gly-@l 15C~Ser (SEQ ID NO: 51)

Ser Gly Gly G @SS QIRNG ¥ mi dypst aber a
(Gly-Gly Gly g Sef [ NO: 47)n ; _
serGiy Oly iy PHSEP ¥p<tieei ni i dyl

where n is an ﬁﬁeg@fﬁf ld)hra)fee) ( DSP) ,

The s 147 P & erP i kot e brismioeigiy seloted by those
skilled in the i H glf @?osf. d ogsp)ﬂ_e, the above “n” which determines the
length of the %&ﬁﬁ%}(@ ﬁé{pl@.}lyy)eﬂé:‘ five, preferably one to three, and more preferably
omeortvo pi s(sucei ni mi dyl succi nat e)

. Syml‘(etE i s, (ch@ticﬁylPséiﬁl@xg @Fﬂ&gbi@]ude, crosslinking agents routinely
used to crossI'BlT p§3(1 suqo%eﬁgﬂ%%‘xyﬁi)xw(ﬁwde {NHS), disuccinimidyl suberate
(DSS), bis(sul@gxi;ﬁmﬁxg%l)étyera(e ﬁ?)fd@l_ioE@t)ci’nimidyl propionate) (DSP),
dithiobis(sqlfoa.iw iplﬁliicl‘ﬁ‘ed(}PFS Sf)é‘ihjtle&? ggzt:oébis(suocinimidyl succinate)
(EGS), ethylex(e @gﬁiflf(suﬁ*%nfdﬁlgﬁ%fe) I(fPIﬁiEai),ﬁisuccinimidyl tartarate
(DS, disolfepugopregyl e (WHPPB- DST), 35

bis {2—(succinixbii10§?1-y f?@%ﬂé‘ﬁ@?ﬁylﬁfdfﬂqe @ém%’gﬂldb ony

| ory)ethyl]sul fone
(BSOCCES), and 24

bi s12- (sul f osucci ni.m dooxyca
rbonyl oxy) et hyrj sul f one

(sul f o- BSOCOES). These
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25hyal uroni e aci d;
radi oactive substances;
fl uorescent substfances;
| um nescent subst ances;
enzynmes; and toxins. Such
bis[2-(ulfosgrg i daepertriehloavi bl @o-RSQFOHYe These crosslinking
agents are cqlytrdelyredblby chemical |y
In gppg-d,ﬁhfes/l}nng arg tepmiredth finlg oy enpody variable regions.  These
multiple linkgrpypay Yo Gekprees: diffit Ingds f or
Thegnyboilidy gf @yprqmﬂrivefnﬁog b edhde agibadics in which one or more
amino acid rai]dqcséaqjven @igqd &@*3 ol @id seiuppeeofp@ antibody of the present
invention. a;nhez(nge‘ée anqﬁa@'es o@;(eansp‘]‘t Jevenﬁ@gso include fusion proteins in
which an a?dje—c@g'ﬁed 1 Rdyagiged WS a@thel @@M@Zh@r}em The fusion protein
can be prepatfe ligdting prp iyertptidesticodipd an prjiiedy of the present invention and a

' polynucleotigy erendiggrypothér prytfrr pobypiptide iisfgme, introducing this into an

expression vciorcehd gehesssigg fletin aél@hj ﬁg@.ﬂ'qu@ Ehown to those skilled in the art
can be used. g it feljdsdi relspepti® @)ﬁ{fpstdhé}r am'ﬁed’y of the present invention
may be a knqwingsptigerforicloenth Te 4G @fro. T eet al., BioTechnology 6, 1204-1210
(1988)), 6x }vicgssgﬁ pfsik ﬁv@ﬁiﬁi@éﬁpﬁdx}en Pk Hjglinfluenza hemagglutinin (HA),
human e-myefpagrierh G HH-Efaget Bl 3EY fragpegtdl7-tag, HSV-tag, E-tag, SV40 T
antigen fragrgﬂ,%‘ag, ehalindrgneBriag h}é?rm(?ér’agment Polypeptides to
be fused witlt ts entibgdoes ¢f Borlisaidnveiprigcivienfortefqmple, GST i
(glutathion&ﬁ?raes@@sppt HA (ﬁ@whfne@utﬁinhiym@globﬂin constant region,
B-galactosiddsg, %@@@ {akoge-binfits prijeirgl | Eegnmercially available polynucleotides
encoding theB'Pegtﬁg epfireidegmnpdiad yiithra divayclgotide encoding an
antibody of the gresepnvepfan @é&@yﬂ Pplpeptide pipfzs prepared by expressing the
fusion polynyglggide iy Peprpdegi ons  t hat , ;
Morpogep @cgaﬁ;lbczi@s offpefrfeyt ie\ﬁzttione%pj ats@p eogjugated antibodies
linked to varipys mileppss sech n}eohaaﬁt, p@yéiWOlyethy}ene glycol (PEG) and
hyaluronic aqaﬁﬂld@@iup sg‘i_)s%anp@s;@il@ﬁ@?ﬁsilbptq:xﬁs; Iuminescent substances;
enzymes; anc&tﬁfui m yanjbﬁbtedﬁﬁé)&ﬁ E2p be@biined by chemically modifying the
obtained antii;oﬁ’v e P#tﬁxo@ﬁor W@:ydy B‘éﬁﬁ%(a are already established in the art (see,

~ for example, B$ %Oﬁé b’l axfdlUé 5 gﬁidfp)b Mmﬁbpﬁgf of the present invention also

include such popiseyd pitP@% di f f er ent
: Furt@ﬁy'orf 6baét§)od§ﬁ)f %uh)@seti Eveglon include antibodies with altered
sugarcheins.r ecept or ol ecul e, or ‘a
Furtﬁimgrb }hf apt@odgﬁ{sefi B 8WSCPYFPVW§TI B be bispecific antibodies.

Bispecific an@aﬁdé re%f to fnﬁlélb%ai h@é"ﬁabb ireﬁtali; tﬁi@rec{) gnize different
epitopes in f.hg i@eégzboﬁyéwﬁrg}ﬁ | 2éx§)ectﬁh @ﬁbpdﬁ of@ae present invention may be
a bispecific a?t@e)ébtriﬁ?gmﬁi—ﬁgfeifrﬁe@topeﬂg th&IlLﬁ gpeptor molecule, or a
bispecific anté?ﬂz i g}é;h onb?f ﬁlﬁﬁﬂtﬁ@l bgcinia étes recognizes the IL-6 receptor and the

recogni zes anot her

subst ance. Exanpl es of

antigens that bind to the"

ot her antigen-binding site
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20 nethionine residue is

added to the N term nus of

the original ant?body 9ML110

aci d sequence. Such

anti bodi es are al so incl uded
other antigenybipdinelsio reeppyizis otk whstangf  E43wples of antigens that bind to the
other antigerﬁ)'héxgéh pf 2 pipyspifigantbeyp that comprises an IL-6 repeptor-recbgrﬁzing
antibody of fRgteynhieptich ingigde 6, TAFpt, TNFR1. INGR2, CD8O, CD86, CD28,
CD20, CD1% ée BHBCE- RaRNKB GAIe 8- 14 Hel 7% G IL-23R, TL-15,
IL-15R, Blypfmrhdtpain p pegher BiLIHVE hgeid GFPHEE ARA-4, CD25, TL-12,
IL-12R, CDAGEDHE. BHTCERP- B2 et WO SL-RRGHFSF, GM-CSER,
M-CSF, M-GS R, e VK| YEPRREGFFGTHAECRAAFRIL, and APRILR,

Metleds foq pgdijicing ’ql_spe@ﬁcra.@écéﬁgtar@ fnown.  Bispecific antibodies can be

_ prepared, forgiagenleldo) ané\a)ﬁyp@ ef Ellpl Poélﬁ;&apo@r&mg Bfferent antigens.

Antibodies tcé)x]axhaﬁﬂn@ be ab@f mgl@pf@ataqh gontaining an H-chain and an L chain, or a
quarter moleguig pOBFHEPE PRI a2 5 Aliceeshit fpigwaslls producing bispecific

- antibodies cak}ﬁ@Wedtbbfuqnh]@@éon'gdr@ropqm@dlﬁiﬂﬁt monoclonal antibodies.

Furthermore ;topperifig grtibodipnesd Presered b @ncﬁc engineering techniques,

AS. dgsgtlj@ éqk?@éhe g}fibofieh’ ef thaﬁt{s@ntirlv@ﬁgp jpay differ in amino acid
sequence, mojegHEESED Fosltie P BISFentsibitsae pferdar cains, and
conformationgb@xé{ing o @wuqif%tion Fppthog pthe cefl prhg@t used fo produce the
antibodies. F%@?ﬁs e a%ﬁqﬁltg@fdyameca?ﬁm@@naﬂy equivalent to an antibody
of the presemﬁzri@ﬁfa Iit é axclﬁvi irﬁ]@ BESSESF ipeation @ orgxample, when an antibody
of the presentpxb'ar-nyaﬁﬁ @4”@6% ip H(éﬂl‘@'f}fe% forfgam@lh @scherichia coli, a
methionine r?g.ﬁ]fi P ﬁ%ty thbtétgr@ﬁus efrape ¢rigigal antibody amino acid sequence.
Such ant.zbod§s§ﬁ E}@ ﬁ%héedetfthe gﬁboihsf_ 0f6he present invention.

Polyfe%eé tm@ L—@r@@@@ﬁ:‘bﬂew@i such of the present invention can be
produced by e Bieyedyp oie ALY Rt he

An abtbq.ﬁ HERE @@qu ff‘ébei pyﬁ;at316¢ giﬁxample, by genetic recombination
techniques lmé%fi,ﬂ@§ éklx‘!eﬁa'z‘ "\‘i’é‘é‘taﬁ? on theysepienge jyighg anti-IL-6 receptor
antibody Obtaél Séeglg:fﬂ}ﬁ tt IL16 FrecBity antibody can be prepared by constructing
a polynuclcotgbepclo% fh? agibpdly F?fj% ¢n the @ﬁu{:nce(ogae% -G receptor-recognizing
antibody, mse'mé% ﬂw@‘i@é‘ﬁ‘ﬁﬂ“@ mto@bexpreﬁﬂon &tor, aztd then expressing it in an
appropriate h(gttcell (see jor exlanla?ﬁij,‘la. (M 3. et(zll g 9141)111011(%) 152, 2968-2976;
Better, M. an(?l@)%g, ?g{7getho§@nzggt q:i %i}) 178,,6176 480 Hpckibun, A. and
Skerra, A., MFBFWI (12&9) 17‘.8| 497 S%It,aﬁteydg Methods Enzymol. (1986) 121,
652-663; RouEﬁi rﬁ‘:ﬂl Me T «31 71886) ]&17@3 @,@H‘d R.E. and Walker,
B. W, “ﬁﬂﬁwﬁéﬁhﬁﬁp A3 13hd Skerr a,

Thmﬁew%v&gion%\z%?%‘hods <(f a{qgszgg (i) a polypeptide of the
present mventjfn? 8r (3] a@}rge51ie5:ncodﬁdé>w?e enccEna the polypeptide of the
present mventl\?éfrq;fﬁ;a gze ?ﬁﬁﬁﬂr{se thf T@ 8f6‘)1“m5|3?11‘°“ cell comprising 2

652-663; Rousseaux, T. et
al ., Methods Enzynol. (1986)
121, 663-669; Bird, R E
and Wal ker, B. W. Trends
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15 a pronoter that allows
its efficient expression in
E. con, for exarfple, lacZ
pronoter (Ward et al.,
Nature (1989) 341, 544-546;
vector into @g@nujlgoﬁ((e @g@@)the polypeptide of the present invention is
inwoduced. G, 2422- 2427), araB pronot er
Moré PBoifidaityyrthe eztsena'gv’enti@@@m@thods of producing a polypeptide of
the present i $ B BYich Pupise 1 O4d021043) , 17
(a) cplfu@igﬁto:@qeﬂ qOpprisiug e{gctor 90 wiiek a gene encoding the polypeptide
of the presenipgtioo s infopledludes pGEX- 5X- 1
® CRFETIRTEE)e ncti@by Eepr-es s
Exaxgp‘n}esctf éq:ﬂécto( i@m’le gg@typ)a Yec’tps@@(ﬁﬁ@:’ vectors, pBR322,
pBlueseript, aﬁnﬂlRﬁEﬁf (Aitq’patitfﬁiﬂ wiencilpg Skéa’cﬁvet ifjesubclone and excise the
cDNA, other|opgmriles 4f &e Vf:ﬂoelf Bdityinip ve oBs @gribed above include pGEM-T,
pDIRECT, agfin7¢c H?xp@;@prr veotpry evgparficilafRNGAful for producing antibodies of the
present mvenp@{ 9} #t praeple g )he exprqgsiop rbeldr {5 sesiyfor expression in £ coli,
the vector shqulg hztvqrf@mrg;ﬁgsﬂoﬁ @g@qﬂf chfiogfin brév & addition, when the
host is E. ctoL?s@p'.eH MIPPQI?H(]‘B f{@l,()l, ¢r Pfél -Blue, it is essential that the vector carries
a prométer tb@xlbrvsétsgﬁcigfpxpmss'asinﬁ P’avf@ eprppfedacs promoter (Ward ez of.,
Nature (1 989?]8&3, S4¢-gHREASER Y- §?9@ ﬁéf22gﬂéa@m§er (Better et al.,
Science (198§) &10. 18#vE0f3h éﬁgpmgg et | Ty vecitignelpfes pGEX-5X-1
(Pharmacia), SQI‘WFS S)gt@(’j (j@%r@ plf%ﬂ mﬁpﬁTi(ib@ﬁ)yse, the host is
preferably B@é@}écé:txj)r@spp’T’i Woip@1a@, lsa}d@tmaqo the ones described above.
F un@qra éﬂ@@ess(o@éﬁsn’lid vegtors [y cg}'fain aqn;gl sequences for antibody
secretion.  Aj 2 sigfhequeate ifoa*lt%bod( S_E%@) ﬂf@@?: signal sequence (Lei, S. P. er
al.,l. Bacteriglgl?g) 16%@?) Tpyg beyysg&ef pogyption into the £ coli periplasm.  The
vectors can bblﬁt@ﬂlﬁfé’t@ ]@ﬁ ce]lsrffr @(aitlpﬁé)y E%ciurec&.‘pljde methods or
clectroperatigger j pl asm | i e vectors can
In adqifion oyt b F e Blthy VEFieE PohErdeing antibodies of the present
invention mc}e@* fcrr §<?mp{e,@1anm@}7@giyﬁ|e1@x:essiw<ectors (for exampl?, pcDNA3
(Invitrogen), pER1BES QivfciedtidpRaes (820N ed h o de): Bif > 2nd pCDMS), insect
cell-derived eéﬂ“é*@f Ye@ﬁg?r giaq}p@ﬁhe %Sio-ﬁAC baculovirus expression system”
(Gibco- BRL)&@@?afPlAB% plfnbdevgb:t(pﬁfsgn eHEs (fE example, pMH1 and
pMH?2), ammeldlf'u[s (}envlsdr?@revl@c/fcﬁ?s gor fxeniaple pHSV, pMV, and pAdexLew),
reﬁovirus—derﬁrfsdd@ﬁ§ipwgtoraﬁfﬁ ?xwld,ipggneoé peast-cﬁ@red expression vectors
(for example,ﬁ]ficéig %{ﬂrfssiqu ﬁ\t/”éfﬁvtuio Qﬁ’ﬁ’ pII\IY]lé,Fxg é%?‘”)’ and Bacillus
subtilis- derivfd@fpresé%aéﬁtﬁqs (@r eX‘FPHﬁ‘ﬁ%’POS @é?K'T{}@H
Whe@%vrp§§§r} p@ﬁuc\y@@txsdlseé fox(efpfj:rswn in animal cells such as CHO,
COS, and NI%%;%I |tté1ust }bVG ERAIgter necessary for expression in those cells, for
example, SV-‘(O PRt (M%lg@ ﬁt)al’ s NWLQE&Z 108), MMLV-LTR promoter,
("Nucleic Acids. Res. (1990)
18(17), p5322), pEE, and
pCDMVB), insect cell-derived
expressi on vectors (for
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20 outside the cells (the

medi um or such), and

purified as subsfantially

pure and honobgenous

anti bodi es. The anti bodi es
EFla promogrgiizdhéna gelp Birleit 2ds Rand9oo) 18, 5322), or CMV promoter. It
is even more prefpribk if deleasstianygenciopleaint of tGR@ined cells (for example, a
drug resistaneg eepgka‘&tkjw@%tirathdby Wgebtﬁrjec@a&inj @13, or such). Vectors
with such chqpetprfigdsiude.dr exarmt:,iplb@(gyDRZ, pBK-RSV, pBK-CMV, pOPRSVY,
andpOP13. puri fi cati on, w thout being

In addiiqy] v che §blaeS o togtablsfegppess genes and amplify a gene’s copy
number in theegily, ﬁpd:ﬁec’l in vy RCEYTEE Bodh &g nuddmacid synthesis pathway
are introducefygith Sgpaahaa'@ge HHRehe Wisk qothrjergatks behe deficiency (for
example, pS@W(%]equl&tC@jm}g 2ng editien® ﬁ@quﬁgrinaﬁfpdor Laboratory Press,
(1989))) and trradiyi ipﬁnﬂ@ed@@jg @ﬁ&}qtr?xate (MTX)canbeused.  Further, when the
objective isvu@ﬁmtxgqﬁ%,p hlg,ﬂ}od i pllich E@ffopllomarying a gene expressing
the SV40 T apfiedn praifer $htomasdmp mmsfgza{:dtwiﬂ.rpgector carrying an SV4Q
replication orpgig {peD agdyhcip o be upq& etk Wpsﬂ)latp Pseypplication origins derived
from polyomagyiypsy pgeprireg hovipegetlpnp mx,us (BPV), and such.  Moreover, to
amplify the e edpyginibér jn aq.sticquﬁr’les, the expression vectors may comprise the
anﬁnoglycosiﬁquﬁz@ﬁﬁ%gevj thypitdipedsinase (TK) gene, E. coli xanthine-guanine
phosphoribosgi%fem [Eyoa;@' gqmy {iyirpikes regtetpse (dhfr) gene, and such as a
selectionmarigf. ect r ophor esi s,

The fesglfng poghoties offthe erqaesi irﬁ@f;ion can be isolated from host cells or from
outside the cedsi (tael ny@qmsfzr su?hé wf Wlsitecaqs *uﬁasgratlly N ’and homogenous
antibodies.  Fq phtibgqipe $3u be separated and purified using conventional separation and
purification n@ﬂ%%@ﬁy@ﬁiﬁvﬁop, Moy uegh,rmteﬁ @}freto.‘ For examp}e, the -
antibodies ca.réy ﬁPﬁﬂ‘F@{l‘i pgrlfd ibyﬁp}{rcyriately selecting and combining column
chromatograpé}hﬁl@ﬁm,tu]@-ﬁzﬁrabrh Vl}mg [9's) Fplvexj(meﬁa‘%'gxesolven‘c extraction,
distillation, xtgxhl? gﬁgfa@g,rsm%crylm getﬁjﬁr@ﬁqr@is, isoelectrofocusing,
dialysis, recry@ﬁliz@im@gﬁfi. ap h y, ge |

Chromiqerbyitctogsh ©r rpple FEEEY ybregigaeephy, ion exchange
chromatograpé}hlryéwﬁ%ib@xio%ﬁﬁﬁp?y, %lﬁiaraﬁon, reverse phase chromatography,
and adsqrptioacé@z@qiogfppydﬁrat@hsrf@ ﬁiatft@@pfaﬁgchzynd Characterization: A
Laboratory C((u.set l\f{aﬁ{‘ﬂéﬁ P%l Rf I\éqrshapft e)’t, @id ﬁpring Harbor Laboratory Press,
1996). Thesp@{m"nafo'grepaifs &) 23 cgﬁaout using liquid-phase chromatography, for
example, HPWIF%‘& éipilmzxaqsqd @hafﬁmp( ci@patography include protein A
columns and QSR ET yEX GRS e VB EAIowin fflude Hyper D,
POROS, and WFS@TF ((F'@. Amﬁyﬁgiargmcatkenc@@ "ﬁf gresent invention also includes
antibodies mgéb]}:uaﬁegblpg s?cflgpmpﬁﬁa‘tiwﬂmds.

The III:'é Bﬁ?toét)izgpyactpityégtge’obtaf%?qdies can be measured by

These ehr omat ogr aphi es can
be carried out using

| i qui d- phase chr omat ogr aphy,
for exampl e, HPLC and FPLC
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the present invention also

provi des agents for treating

di seases such as®rheunat oi d

arthritis, 15 which conprise

an anti body descri bed above
methods knogrgo teppy skifigd if teert. | Wiggiod @ reepptring the antigen-binding activity
of an antibodPingdflegprie-@gb leeexzamppih e mughosdrignt get (ELISA), enzyme
mmunoassayElS calgegunogssaytGie. apj'ﬂ@gceqqtt antibody methods. For
example, whin ppgy@R L opeEsseyFEded) @@’ody{gqg@mg[s@ples such as purified
antibodies anfqglfuze pgrprieting of aftibpdy-profiyeivpvelt ad adfied to antigen-coated
plates. A segppderpgufitpdy gl,)ele§ Wity @ gizyze such as alkaline phosphatase is added,
and the plateq agd ﬁnglmtt hivfer vaghibdngn pqzxms substrate such as p-nitrophenyl
phosphate is glgpg e g a@soxjaagpq Pmdajued t9 qth@ptastahqg@ binding activity.

arthritis, Castleman's
Pharmaceuticgcogipegitpes, sy st emi ¢ | upus ) ,

The Eqsyttixh@ﬁpatls@ goygies ()}@’Ex@}u’ticaﬂ CEpRIgons that comprise an

above—descriqq@plwppitictc psgn aci@y iggtedimt. SThekhareagegtival compositions of the
present inven’[ioy Fﬂ!)th m?r It flap@itgitdisogses such as rheumatoid arthritis.  Thus,
the present ingegflon afsg }So,vid%ﬂ@ﬁfomeaﬁqugeeseﬂ sycl g8 El;e,umatoid arthritis,
which compriayeatSall @se@h&@@m’n acSfe jnfrddierd, Preferred examples of
target diseasegfp. GepgsH ’inveaiqty]xcb@d@ gF mt limited to, rheumatoid arthritis,
juvenile idioppthi¢ att}fnpﬂ sgstexgic J]u\@q:ﬂ@équg},uc arthritis, Castleman’s disease, systemi¢
lupus erﬁhen@@pq(%ﬁ@rﬂusafp@rﬂt q:rgj]n’,s disease, lymphoma, ulcerative colitis,
anemia, vascv,é‘gé(a‘paez[d diseest] Stitfn € 1gdsepgoyloidosis, multiple sclerosis,
transplantatiop) e@-@h@pa«tu@:dwc:nerﬁw@y}e@g ﬁgldylitis, psoriasis, psoriatic
arthritis, chrogjmw j:ut:q‘orgr,y chpgqj?q)}’as S r’xephropathy, osteoarthritis, asthma,
disbetic nephygesihy: F D} eodomyriofir s (VA e infarction,
aﬁerioscléros@begs@s{-oaqgto'rowam*, nirna rn)sploma, prostate cancer, kidney cancer,

- B-cell non-Hedpkiga monfa,@@mg)'c panc‘ergl}@g cancer, esophageal cancer, colon

cancer, canceﬁézwda mpﬁyiﬁva@SWiﬁqrqﬁﬁsgyepic choroidal
neovascularizgfign ﬁipp&hic Hiroih eprijageularization, uveitis, chronic thyroiditis, delayed
hypersensmvﬁéﬁ:ﬁﬂ écwths'ytoplc s mesothelioma, polymyositis,
dermatomyos@hw preprs 11vgt1s, ”Fféﬁﬂ‘é?fﬁl uyejtig scleritis, keratitis, orbital
mﬂa;tmnatlon(omgqrma, dlabmlﬁ@@?&d,l pglzferatwe wtreore‘cmopathy, dry eye, and
post-operativg ififrgaep-i on,

The B 6 Prepse p.né?hérsﬁ rgceptosaétﬁgdpr Fan active ingredient” means
comprising WI%WOE)§W)§Y asdtliegb(@et oé@e active ingredients, without
particular hmﬁa{}ﬂn 4 1tbq01§enW§'fhW theﬁ}aa@g{el&fﬂ@omposmons of the
present mvem‘é)axﬁa@ é)fxt:,am q@ferdo“q@ylgredgﬁscleqm?bmahon with the polypeptides
described abo@. cg| | non- Hodeki n' s

| ynphoma, pancreatic cancer,
| ung cancer, esophagea
cancer, colon 25 cancer,
cancer cachexia, cancer
neur oi nvasi on, nyocardi a
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present invention for
preventing or treating
i nfl ammat ory di $tases are
not limted to the above and
may appropriately contain
The pitrhequticd ommyeEfby oOlg aksertigetisn@iySe used not only for
therapeutic p@RRE puf sclalrlewyniveexanpl es
The pofypebtidd & te ﬁrgdqttinv@@hyxdh‘e Ouslated according to conventional
methods (seedfqr bxpngpje Remgigzjords Phdmg@tticdwience, latest edition, Mark Publishing
Company, Eagignyli§t)a | If eerk@. thevelay cgdfa@g@r,maceuticaﬁy acceptable carriers
and/or additivesg rfior exapple, theg toarfingils deterapmiA@t dxapgle PEG and Tween),
excipients, antigidof (ingxarpia pyadic kil @losg eipnfipvoring agents,
presewativesh?ﬁﬂ'p@;(oy@:ﬁx@ p;yjts@f@ Expruple plpgpboric acid, citric acid, and other
organic acidsh?g%i@xg@(@pyjnple, EDTA), suspending agents, isotonizing agenis,
binders, disinjygently yl]nr{gz@qs, ﬁmtngaglgterspagci (yxv'giezn:y | However, the agents of the
present inventipp f31t pggenting or treating inflammatory diseases are not limited to the above
and may apprg;@{tﬁyertﬁhiy g Eibgtse Specifically, examples include light
anhydrous sil%gi@:#ciy,\‘}ai;tﬁy prpyl]aqc @!Iuiod,(y]qjgi’tol, starch, carmellose calcium,
carmellose so@eﬂ’, wpxpp,ropjncé@ppsg mdxgmqpﬂ mftlathilyose, polyvinyl acetal
diethylamjnoza@i:edoltvinylgfny&@@r #ldie }nedjum chain fatty acid triglyceride,
polyoxyethylptﬂy%%% Faﬁg] bishy eicc;pﬂpdar cg@gﬂx&]}yéﬁulose, corn starch,
and inorganiceagiss t ey may also c@r@.}n otgedm—mu@gxg%ght polypeptides; proteins
such as semz@&tpr@wm@ﬁyqu@é%ﬂ@h@%?o ag@dyr [{hen preparing
aqueous solutigps £pr igih:t’ion,é]q eti-ILrf @cha Aitibedies grf disgplved, for example, in
isotonic solutifiy évtaixﬁnayhy@pog@l sgipsrptuepperyr etadyvants.  Adjuvants
include, for e*%@mﬁi@fﬁ)*n@pesw@agﬁtl, and sodium chloride. Furthermore,
appropriate s%]izyap@ﬂts,ifqzj ggxzple,plpom {©happs and thetie), polyalcohol
(propylene glygel. PEG pod s 1d-land mnﬂn’nc sg@{:taa@ mesorbate 80 and HCO-30)
may becombiggdd | mmunogl obul i p; and
H nessiapiey PelPPrEes mayAn @ﬁpsgqrteé B alicio?argules {microcapsules

v made of hydrcatfa]ei@;a geladmpylolpfrstgipsthaprypie), and the like), or made into a

colloidal drugj dﬁreé/éxstpxg(ﬁposopﬁ @by jicrofpheresg microemulsions, nanoparticles,
nanocapsules, re@é%epffwr@‘cam@ch Rizkreelis 8rermggengical Science 16th edition”, Oslo
Ed. (1980)). dfoswe] n\yl‘é{ds; forpr@pin@geatﬂ@ﬁ Fuéa’ineqqﬁease agents are known,
and these can mi)pgeétoéjﬁpoé/pegléqs Gogep @ - I Biomed. Mater. Res. (1981) 15:
167-277; LangeryFhema F954- A §2) b:h g}i§ PS5 Sd’gqn@ﬁl 3,773,919; European Patent
Application (%3&110' SISPégl Sﬁ.{naaetels%opolmers 6%8?}@% 547-56; EP No.133,988).
Furthermore, la]erji Y&\Ylaarff‘ glbcutﬂeﬂ'usl}@gﬁtragon can be increased by adding or
mixing hyalmpqaﬁes's 9 Hxécent ff‘(ﬁ Fxm@k aWOéOOM 078140).
The p@nga@aiatbs[l fog];o?tio@gfﬁbafrwg@?nﬁon can be administered both

orally and parBLerﬁLﬁﬁ)Hia:f E?firablaqqxaimsgeﬁéyfawﬂly. Specifically, the

chl oride. Furtherrnore,

appropriate sol ubilizing

agents, for exanple, alcohol

(et hanol, and the |ike),
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according to the patient's

age and synptons. The

admi ni stered dos® can be

sel ected, for exanple, from

t he range of 00001 ng to 100
compositionsnag admyipigtared o paiticm@ padtiterer trap@pna}]}qg Injections include, for
example, systeyfic abi@@zyadmk:ji;ﬁg:h]ts bf igypvenaygartyamuscular, or sabcutaneous
injection, or sied i g Fogrpopigphs mgpe locally injected at the site of treatment or in the
periphery of Ui sfe by ipperpupovia [nyc‘uon wWinratticujeth @l ransdermal dosage forms
include, for e%mequ, f9lppepany pogltices, and patches, which can be administered
locally or systgmeleivn | Ferthevpoeschdpinsiippyggihods can be appropriately selected
according to tbeayetl]enéwgegi?d syp@torfiso r"{heegga'z%qed@’wc can be selected, for
example, frorp thpaangg ef0{08P bmg tcn]@q‘r@dqﬁ@riﬂgredé’egmer ¥yt body weight for
each admmisigaadn o Alicmpfivelyy e e prapopidppfaie adgyfnistered to human patients,
for example, e a@i@e}ng{e@ml@%dqq@i ﬁpre*ihe rk}g DWQ’YO 1000 mg per kg
body weight %Qc}gﬁtentf A pinegs &@xﬁlistr}@p flogsypreferabjy contains, for example, an
antibody of thg Pfﬁ‘@q inentipd pipbet G41 A rpgéca boghyight. However, the dose of
an antibody ofﬁae@fesgn‘t %\Br}txgp isaed Prpityd tﬁtée’se afsesr

Amir@ﬁcﬁlmta@?d ingpp m&ma?i%@ab?cesé!fﬂmpxleﬁ@t invention may be

post—transiati?ﬁziﬂéxgoéiﬁe[d (B prgrerist the rpiifiggtion g tspiyferminal glutamine into a
pyroglutamic gsld@}lpyxf)@tagwtzm/wkiﬁmﬁve a)t,hose skilled in the art). Naturally,
such post-trar%@ipnglﬁ tngdif%ﬁé#s are inghded @ dhe @ning ficid sequences in the

;presentinvenfé)ﬁ anti body of the pr esent

Furﬂ'ierrﬁ}gé‘ﬁltainsd}ﬁt aje gomﬁé)tthe Ianpl?ﬁhqs é‘ﬁ)rdtn@to the present invention
may be of ans sﬁﬁgg% ﬁ@gagga_in a’w‘aﬁﬁ%97é]§{ na@aering) may be of any sugar
chain sﬁ'ucnn&(érﬁtraalpf ﬁfécdsyllatﬁl SYedq éla.ua 7 1 @gaatét?ixanay be bound {for
example, this %ﬁaféﬁ% pr?dﬁ:mg aﬁ@o P ]é gséﬁ‘tchla coli or by introducing

\ alteration so qzaﬁxg DB qhagﬁmﬁﬁyosﬁg 2 1%] numbering).

All pbcé gttrefefe?c§ﬁ1§11 Ig]lezp :ﬁe“rg?rqaovted by reference into this description.
nodified (for exanple, the
Examples  npdlj ficati on of an
HereN;_evaé anﬁreﬁ:at'mvegifoafng’?ﬁsqﬁcéicafﬂﬁq‘twbgil with reference to the
Examples, bub‘ys,nﬁ @Pe(_ff)fﬁtﬁ‘fdés baﬁ hﬁiteﬁ*g;ereto
pyroglutanylation is
[Example 1} I%étiﬁfanok ?f onrt sﬁs ip ﬁ%)v§€bl§kgiofs |f0é<ahancmg the affinity of
TOCILIZUMpRforillgecgpot ) . Nat ural |y, such
A libryg DR SHCFEET Yﬂ’l‘f}é’t‘lmi‘a?‘mhbﬁvd pepr ipfluced was
constructed a.rg ﬁsfaﬁee)te FEeYy §1e ag'}mg of ’lifi)g LEFH}%@B (F{ﬁham WT-IgG1/SEQ ID
NO: 53; L chimwg kgﬁarsﬁ%ﬁ)a@l Sd) fcg %,(i ueéﬁiﬁtﬂre §cri:eﬁng of a library of CDR
mutations reviaﬁdén }Stiméglétmproyeﬁ\el ﬁﬁt}i fﬁﬁ“ -6 receptor.  The mutations are
shown in Fig. Il:u f\chq@_Pa?on %sa}nutaeﬁéslfieﬁgi h{glhagimty TOCILIZUMARB such
are hound to the anti bodies
according to the present
i nvention 20 may be of any
structure. A sugar chain at
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5activity determ nation

using Bal I gpl30 $ the final

concentration of 111-6 was

30 nem) is shown in Fig. 2.

The results showed that the
as RDC-23 (Iéfhfm[ P#PF%3§}—Ig§f/SE@ iﬂm_; ?g, W@C-Bbkappa/SEQ ID NO: 56).
The affinity fgbc@xﬂt LL~6 @ce}ttcir Wé@olcﬁipagaﬁ'éify,detw using BaF/gp130 were
compared beipvprpRDEEE @@TOFSLIZEW (gegRefsygnogiigamples for the method).

‘ The f?ﬁlﬁ(é gfﬁ;ttyrnﬂaztsxfrmt rF séqwn T@@% The result of biological
activity defterjnipaiqn pring Pafygpl3g fthe Ba]pipnwi‘aﬁog@ Iyfayes 30 ng/ml) is shown
in Fig. 2. TaeFpepipehoed ot tos afiniy olfﬁD@ﬁ@ras ahghigfhimes higher, and the
activity expreévﬁimeétﬁuoﬁ %r 1%11@]102 @Wrgtlwzp@s about 100 times
higher when cpgiypddo TPCHESSGNENSal at hl S

oi My ka(1l /Ms)kd(1
Tl s) KD(M _TOC LI ZUVAB

~ - ”E ) KD(M)
TOCILIZUMAB 4.9E+05  2.0E-03  4.0E-09
RDC-23 - 6.4E+05  4.3E-05 6.7E-11

[Example 2] Identification of mutations for improving the pharmacokinetics of TOCILIZUMAB
via reduction of its isoelectric point '

To improve the pharmacokinetics of TOCILIZUMAB, investigation was carried out to
identify mutation sites that would decrease the isoelectric point of the variable regions without
significantly reducing the binding to the [L-6 receptor. Screening of mutation sites in the
variable regions, which were predicted based on a three-dimensional structure model of )
TOCILIZUMARB, revealed mutation sites that would decrease the isoelectric point of the variable
regions without sigrﬁﬁcanﬂy reducing its binding to the IL-6 receptor. These are shown in Fig.
3. A combination of these mutations yielded TOCILIZUMAB with reduced isoslectric point
including, for example, H53/L.28 (H chain H53-IgG1/SEQ ID NO: 57; L chain L28-kappa/SEQ
IDNO: 58). The affinity for soluble IL-6 receptor, isoelectric point, pharmacokinetics in mice,
and biological activity determined using BaF/gp130 were compared between H53/1.28 and
TOCILIZUMARB (see Reference Examples for the method).

The result of affinity measurement is shown in Table 2. The measurement result for
the biological activity obtained using BaF/gp130 (the final concentration of IL-6 was 30 ng/ml)
is shownin Fig. 4. The results showed that the affinity of H53/1.28 was about six times highér
and the activity expressed as concentration for 100% inhibition of BaF/gp130 was about several
times higher when compared to TOCILIZUMAB.

Table 2
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63E-11 [Exanmple 2] v
Identification of nutations
for pg the phar macoki neries
of TOCILIZII MAB vi a
reduction of its isoelectric

POt PR ove t
o ol AAbegs ofe17S) _ KDM)
TOCILIZOMMABZ UMEEE +05v e <2 0ga@3 on 4.0E-09
H53waggcar r i7egE-@y t & 2demM i fyg 8E-10
mutatl on srtes tlhat Wour U
decrease the isoelectric
The rﬁ'@‘]t H tsoe}@f:dc rolletgrmipatiog py| isgelectric point electrophoresis known
to those skiHTdéldie W@w%‘tbft %@Flectric points of TOCILIZUMAB and H53/1.28
were about 9é Fn@ﬁfl t(f q~7er&PF{3qV‘§]/Y- r]@d,@@ iscﬁ]g:tr'{; h)@t of H53/1.28 was reduced
by about 2.7 b}}elﬁ;dixpﬁgl o T§CHLIKBMAR. _Kgrthermore, the theoretical isoelectric point
of the VH/V. k ‘é@@ﬁfgé?s was Gcplged Hiing @EI\@TFYX (GENETYX CORPORATION).
The result Sh?ﬁjét ﬂgtﬂ}e @P?regcpltis%cﬁic ﬁomfs h@ OCILIZUMARB and H53/L28 were

- 920and 4. SEV%?PCFW gl hﬁ,é}g }St@]ﬁrglc PojRi BB L AR evps @duced by about 4.7

when compa il GLE YA hased on a

To afs?‘ﬁ‘ﬂé éhardli’mﬂeéxﬁigq oﬁﬁalpredsathln’dtf pe28 which has a reduced
isoelectric po%theg]xan%epkmfmf EQCZFWB?JM H53/L.28 in normal mice were
compared. 4 gnglpsate ATORRIPHYARSAFISYI 6 s ntrfmqusly AV) ox
sabcutaneou%} aﬁnuﬁls@@?— %H%g P ﬁ)@ (C57BL/6J; Charles River Japan, Inc.) to

- evaluate the timg et éf@]FanP @n%u?ﬁ T@afnmt Jeises of plasma concentration for
. TOCILIZUM@;% imfi %SE{[L@ anOnﬁiaVér@?s WSWOF ﬁe}la(f;taneous administration

are shovn in Bigs G0 T PEACDy PREEFAET grapyiss (clearance (CL) and
half-life (Tl/:t)))' OW%@ngthmNﬂ P]:larr;gh@are shown in Table 3. The plasma
half-life (Tl/%-) g&[é? ] SO@the_r mtrlaﬁ:é)gsgdng‘as%an§ﬁr@mloqg(ﬁ to about 1.3 times
that of TOCII#%L@AQ@VMR &e ‘é% \ﬁsaid?c@ﬁy 66(111’[ 1.7 times. T1/2 of H53/L.28

_ after subcutazteﬁ%agnémsﬁﬁfndfﬁ in xhzged Fbétft a@ﬁhat of TOCILIZUMAB, while

the clearance yrgayofupef bajabpyAR ARty TP friatitreddhg the phamacokinetics
could be signfficaln mprps e by B ITRECREAO TG 1OGILIZUMAR through
amino acid sypsffptionny anpl e,  H53/ 1. .28 (11
chain H53-1gCH SEQ ID NOC.
Table 3 7 L chain L28-kappal SEQ I D
78). Thenatfinity ror sc

_sol uggl e ¢|I_- 6 re¢ﬁ/@t0l, CL/F = Ti/2

wer e conpared betmeen

1453/ L28 and 25 TOCI LI ZUVAB
(see Reference Exanples for
t he net hod). The
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H53/L28 7. 6E+05 5. 2E- 04
6. 8E-10 The result of
i soel ectric poinf
determ nation by isoclectric
poi nt el ectrophoresi s known
to those skilled in the art
[Example 3] éih’e’oémeb of nhlafton M @ar re@@eﬂe e@urpger@czw of TOCILIZUMAB

present in the

_hg%vaﬂabiefe i 31128 5 wer e about 9. 3 and

T-ce8 epBopgs gres@t iffthe varighl @it staveerk of TOCILIZUMAB were
analyzed oS ERETOPR (Highods SEEPEGHDHE 7 O r¥besul, the L-chein CDR2
was predictedyf havg 153 T-&{ 28reopdeswople bid GEIEA By to have a sequence with
a high 1mmuxa§:em rsk). ﬂWﬁ‘O@S@MW@MC@Ou’[ to examine amino acid
substitutions THO@Yuld FegRb VAN munPay iy T i CDR2 without
decreasing the ftphility, bieding settviy oprlentplisicrattiget 1 i e

As dﬁmbqq belopyfthe felqgnindit/ddyflonsiping thagiglingnunogenicity risk can
be reduced withay flepysne (wersbiltvatingipd agtivienghr nargalipg, activity by
substituting @N@iﬁ&@)@j( EBNETRYMring; Kabat EA er al., (1991) Sequences of
Proteins of InIDARIPERYATI-ON]) of e & chpie@RP (5EQ ID NO: 59) of

 TOCILIZUMS i tyhaigbing. br e tehyiee o 10 elttimisadid (SEQ 1D NO: 60)

TOCILIZGMSR & Fheie §RP CEPBINALS of
TOCILIZUMAB]- L UNIART Tagh cbittH5 Bhdved2 0 D NO: 60)
were 9.20 and 4. 52,
[Example 4] %eé:gtﬁ@é {npavx@]anymty nﬁl‘cﬁ:u@ﬂ hmpdq@uon of the variable region
frameviork sepugrere BRFPFRIABOI Nt of
In thqproy_@:gf_[f@glslz%é@ bprgspizgieop epmb:youse sequences remain in the
framework SCEPTeA it maﬂtau‘ybmw agfivip Ejapee W? Rels; 53(4):851-6).
These sequengegyre HEY 2B, H2PEpd\AfRin the H-chain FRY, @dH71 in the H-chain FR3
(Rabat’s sumbpringater Bt @l P18 Firveseserki Proiibs ofigmunological Tnterest,
NIH)) of the \@fablq pgisn sepegnes pI@ GCIH A M Ao d‘pc mouse sequences that
remained are opEE) D EF ipghriotsPhyaseeniety rids o Hspighves assessed
whether the ﬁ"'mseﬁcéq sggopcp ?o\éd bp’@filyﬁfmmqeeh‘.eﬁmher reduce the immunogenicity
sk of TOCIigYMARacol dneties of
 The rEOPTY PR et 55 3PQUPMAR could be completely
humanized Wlﬁe}lf- %s&lisinﬁeeté’;ﬂiﬁé;fn@ng e(@ﬁ{p areghlizing\activity, by ‘
substituting thg F[-ﬁ)@ﬂl Fé{l @%IB N@:fG 1) WIEIIZTZ{W@ humanized H-chain
FRI-A (SEQ [JNO76] gy by, qppebstituting the-H chain FR3 (SEQ ID NO: 63) with
o VBB  fovyvr
TOCILIZUY i it R BRASP YO 6 5C
Humanized gdlﬁﬁ“ Fﬁ,l g&t(%‘,ﬁ g:d\I Oa(i2) (?emwafoig éemthy IMGT bVH 4)
TOCILIZUMpRIEHE BB BEY: SChar | es
Ri ver Japan, Inc.) to 15
eval uate the tine course of
pl asma concentration. The
time courses of plasm
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IVSC CLT1/2 CL/F 11 /2 m
L/ h/ kg day m L/ h/ kg day 33
[ Exanpl e 3] ldenfification
of nutation sites that
. reduce the ininunogenicity
Humam'ze@i'{ cha i BRI EF 2P JNAA 43 (derived from Mol. Immunol. 2007,
“@nr4Pdentification of nmutations
t hat reduce the
[Example 5] {d‘?ﬁlﬁﬂ%ﬁ‘@e@ﬁiﬂé‘f sttei to pjprgie theyfharmacokinetics based on
pH-dependantingipsiof TOSBIVSEshdrEsent | n
One f)fh‘bé mgihggs fopigireing the ghgimepgidnetics of TOCILIZUMARB is to
improve the ipcus gkl thaig Eﬂlg{e @ﬁ@@e oﬁww \ppuld repeatedly bind and
neutralize seyeip} @oljpglts PRADI-E rrepgi Gt ssmefaiisebinding to
membrane—tyefflbd‘p%}o{,_}‘(izpw Mk ergup into intracellular endosomes via
intemalizaﬁoaﬁgq byf@ame@gr?nﬁt@)e T EPFEPO)PED transferred into lysosomes
while bound f() W%—arge_m-éz@@mr, %Iéo’omes degraded by lysosomes.
Specifically, @ax(lo&:}uge 4@ SQII?ISgMAB Agicaay q&nésgq_fpetor’ two molecules of
membrane-tyreﬁ[ets rﬁ:gp@ﬁiap anr diyejent manner) and is degraded in lysosomes

‘after intemaliﬁilécéd [Teetefarg) one @olquWéTOﬁﬁ@MAB can only bind and neutralize

one or two mefeedeadt mengspie treeflesectrvat  woul d

Thusbtpeﬁﬁscrtt ievew A{OL@IE @z%t if {c Yﬁarem% togreate TOCILIZUMAB
that binds in @gde@@ﬁetéxanwr, thhl@ thh imgﬁg of TOCILIZUMARB is maintained
under neutral ICCﬁ%tﬁxﬁ hﬁﬁ%ﬁﬁanﬁxffdtm?i uﬁqe@%aic_ conditions, TOCILIZUMAR

* which binds iwge:pem‘eEpiuﬂfeGmEi dgﬁ%’( ] Jgemyfﬂzgtype IL-6 receptor

(antigen) in t}E gxlic]scimésdnd&w mfhbplw 1rﬁjég t@b}(ﬁzw@sent inthe
fendosomes, ag&,}s’tﬁt%& | C;Pﬁfe%ﬁg) ’dte ﬁlﬁfm’ TOCILIZUMABR which binds
na pH~depe%maraer F‘)élﬂaéﬁté’mf H @e_mbrane-type 1L.-6 receptor, By repeating this
binding in thei pﬁﬁ%ﬁ%ﬁé’ﬁ@@lnﬁv er‘d?sws, Iblf thctlgﬁéhat one molecule of
TOCILIZUME}_B Exﬁaﬁeeﬁ:dl@@ut‘ﬁzi sﬁvgdfnolecules of the JL-6 receptor.  Thus,
TOCILIZUMApy sk PSR PR PPHTE PEERBT f have mproves
pharmacokmaﬁxis afo) ¢ to 5 HIW., or B . ‘
For W@I&{ZP t%qlsﬁgateéx‘extx ‘hvpé ceptor unde.r t.hc amd.n‘: condition in

the endosomej%e b}ﬂjé]g Je\fsti bbs%ﬁchés[ %Wne uﬁ]@f the acidic condition as
compared to ug&rrt}g éeﬁtf diiio@.s 8{1 %16 cell surface, strong IL-6 receptor binding is
required for nal%%%g,fbfr %reeaath 7ﬁ gtmhtisﬁ@ cell surface pH, the antibody must
bind to the ILiS ﬁ:&i}ftﬁﬁ t@ﬁ;ilyéﬁ ot rg})regtfoggw tbégﬁCIHéUMAB It has been
reported that tPeéIdief H\ﬁgetn%m5 t(tfé) @fa@éw%@ﬂ Biol. 2004
F eb;:’S(Z):121~'3.21)] eThgst 15%{1,{2{1%}3 xﬂlfcwdﬂba pH-dependent manner is
modified to Wﬁl&li{ Ein\f} fo I,L-6 6i;ept<ﬁ§ﬂ}f :}.5&1: q()zl} cF.Pde prec?icted to .dissociate
from the IL-6 gc(:f:{)t(i')r Wd‘? .e aB G%B)g tnlthf: fjltloFOﬁfi tSW%ﬁcally, if
TOCILIZUNL%}T %%li;ﬁdﬁxéa p —flepelz_ugzi mtn_];eéibigifmvgd to strongly bind to the

nunberi ng; Kabul EA at al.

(1991) Sequences of Proteins

of | mmunol ogi cal Interest,

Nil-fl) of the L chain CDR2
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TOCTLI ZUVAB L-chai n CDR2

wth T-cell epitopes.

renoved (SEQ I D3NQ 60)

[ Exanpl e 4] Reduction of

I Mt nogenicity risk by fal
IL-6 receptol§{ pFF 1 R siben! fecepHh end Akt @ 1L-6 receptor at
5.5t 6.0, w}pcég ih@zﬂdoﬁ@al 1 cam%]c K TOCILIZUMAB can bind and neutralize -
several molegrlarp{ s icEerf anTOEHAk P tHrpfore be improved.

A ptsfils mpodiere it FEEITFZUNARRE of TOCILIZUMAB o
the IL-6 recepiq] YRR Fﬂ‘“f‘&f qlsfﬂqls, resleypypio thay eghie region of TOCILIZUMARB,
since the pK@é@H@ﬁtrggue s e f-Ho §Snrnd ilg gete of proton dissociation
changes betveqn aepfEA R 7 16 asde@ﬂg:éﬁ]éétop@ conditions. Thus, screening was -
carried out o dgpify i iy frofegtonyi f vpallyyegions based ona
ﬂaree-dhnens'(o@ﬁletgq-mo%cé TOCILGYRIAR e Buxﬂ]?g::ore, selected variable region
sequences of| S@([M%Ul\/gs ]_Jerﬁam_iomly presgtgsed with histidine to design a library for
screening. %ﬁr@a@w@gana# @t up.ig‘?ls: binding to the IL-6 receptor at pH 7.4 and
dissqciation from ]E}.Q%—;ﬁ %Qg’or t]a Ff,éjactifrg_qg @ﬁnjtyﬁt pf{ﬁ.éto 5.8 as an index.

As aprpsigtthg preqenifRintons o v frutjtipy sifedfiat confer the binding of
TOCILIZUNIAP 10@?]%1'6 ﬁce%th@ﬂi(ﬁ%{eﬂc;s(me property to bind at pH 7.4 and
dissociate at Wﬁ—b e"lih?senig ;sho%@t 8. EAFigﬁ, ihgspb_sti’tution of tyrosine at H27
to histidine is(a Ilggg?)m ﬂs@qlﬁye ﬁPéelgt inélfe Cp oItloe(i:Vﬁg.s described in Eur. J.
Immunol. (196%!) 22| HHIRLHE s@xgi:n@ealfth hstiinent 23 §s a human sequence (SEQ ID
NO: 65). T%theNImE)d)' card:)F cop%ly@w%y yaing the following framework
in combinati(]n i iE@.ﬁpl%éle quenc e of

HumanizedfminR A YA AR 6The mouse-
A cogpigire BEdont pryfiner g APt irUa P @1 chain
HBpI—IgGI/S%P IB P EHE fhaip L7 gppa QR NO: 67) can yield TOCILIZUMAB
with pH—depeinqslvé lixizéia%}é)amirzs: éﬁ%’?é pid ('E(PCtI[S;ZUMAB were compared for
their affinity ‘miuagiks_olub'}F Htpge’cepﬁoltat pﬁéé raa gfé]ésgcga@ﬂ from membrane-type
IL-6 receptorm}-éf.ﬁgirpﬂtﬁ.h éoIT%WW% BaF/gp130, and pharmacokinetics
in cynomolgugxéﬁ]ﬁ%)émae 6,[9 Feﬁfptﬁganfgﬂic [nye (see Reference Examples for
themethod): hyrani zed to further- reduce
~ The FSﬁI@f a[ﬂi’i‘ﬁﬁﬁaé &@ﬁl}xb&e iILtGy:ec?p’imgzK)H 611 is shown in Table 4.
The assay restllmhe‘_bfozgmgyity qbﬁ'@ed lusgg EﬁF/ﬁplSO (final 1L-6 concentration of
30 ng/ml} is S%’\?\Eﬁ 9. t ﬁ:égf: restllﬁ é’m@ﬁiﬁt ?3@[&73 is comparable to
TOCILIZU'MP]F ﬁﬁ@@% ?ffknt)gfr SWPE Temg{ 7.4 and activity on
Baf/ep130- coul d be conpletely 30
humani zed wi t hout decreasing

Table4  the stability, binding
activity, or nentralizing
activity, by substituting
the Hchain FRI (SEQ IT) NO
61) of TOCILIZUVAB with the
humani zed FT-chain ERI -A
(SEO I D NO 62) shOM1
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150ne or two nol ecul es of
menbrane-type IL-6 receptor
Thus, the preserf inventors
thought that if it were
possible to create

pH-depen ?ﬁ(Mﬁgnne!fdﬁlljff’? KD(M)
TOCILIsIMABL hé. ti+08i ng 10E-03  2.1E-09
H3plVOIBLI ZUNAE-ios mainipimed 1 4E-09
under mneatrdar conartrons oot .
significantly reduced under
The BeEfuEept reevd Frebetrate offfigsociation of TOCILIZUMAR or H3plUL73
from membrafeeyP] /5 LINANB PH st Bf inegvm jnieblg S, As compared to
TOCILIZUMﬁP,I_thd @s&@ﬁﬂ@ﬁﬁt of PRl FFer PHE O ks @ster and the pH dependence
of the rate of éﬁsgigt'@x@fi-oatngnbfaqe@fm IL-6 receptor was increased by about 2.6 times.
menbr ane-type |L-6 receptor
TdbleS 20 (antigen) in the ,
endos, CHPE=4 .an d .DHQB urn i Hg,%g]ﬁ(d(pH"iﬁ)
__ Y/ i ndi gt 0 el
TOCILIZBMAB"™ ™~ : o0

FOCH- I n- MAD which binds in a

A sinéii@gea@“ %iﬁ]é%B oﬁﬁﬁﬁ@rwaséwludusly administered at 1
mg/kg to c.ymaifglgis RO ysﬁmss&tssdhe wgwﬁéax_s@ayw@nﬁaﬁon. The plasma
concentration T@@ox}fsg efeT FIbIIZUMAgym If?» %@aﬁq iﬁ@venous administration are

 shown in ’Fig.tl (h | 'gle 1551111 ﬁi@aﬁithﬁ phfrﬁ@okb?ﬁg g%pULB in cynomo]gu;

monkeys wes SH U SHOET AtorBH § FPAHEMAS.
A smélﬁctcie 61’3:[‘ BFIhIéIéI\:IABI of HBPI%U‘:WWPUSW administered at 25
mg/kg t§ humfuﬂia? recfﬂ‘?ém?fﬁﬁ‘i@’é‘iﬁ Fh‘é,—68fg raice; Proc Natl Acad Sci U S A. 1995
May 23; 9.2(1 %P'wq) ZE;WB‘E 1615 Ffurlseéﬁégta é)me‘rs}ration. The plasma
conce:m-:ram.on foleﬁal}'s?ﬁ &IPFIHFV% ogl@%??yajter 1r/1travenous administration are
shown in Fig. IllJD | ']éx&rmﬁbsgow@fhatlthﬁ@anpﬁqk'ﬁeﬁcs of H3pl/L.73 in human JL-6
receptor transgepe RS 1Y e PR EProv OO ET Y THYTLIZUMAB.
HSpI&'@SWhWhIF ac’l“ﬁ)CIEﬁZ%%B viithp}ﬁiependent binding properties, showed
significantly i}ﬁ}z[o_veid _plajéxﬁcélﬁlﬁtésnut cy%nloégfxs rrloxgeys and human I1L-6 receptor
transgenic nuca g@ﬁcﬁ%redt t?)TOﬁngfd%rp%%sts that it is possible to bind to
ond el sl PRSI Pt S0P B RO AP e, by confrng e
property of butng a’f’%ftaf Wd gs.sociating from tthﬁiigen atpH 5.8. It was
alvso ?onsiéeree}-w@f%ﬁcf (Buldd)F %ﬁﬁpﬁr&éby conferring IL-6 receptor
binding vith oo i’ FCr e BB B B R Haer
the acidic condition in the
endosone, the bindi ng nust
be significantly weakened
under the acidic condition
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H pl-1g@/SEQ ID NO 66; L

chai n L73-kappa/ SEQ | D NO

67) can yield TOC LI ZUVAB

wi th pH dependent bi ndi ng

properties. a3 pl/L73 and

TOCI LI ZUVAI | were conpared
S};ﬁ?le 61f%’imzatmﬁ et T%W%UW vnStméWd s

For h;zterggenezw 3%&@ Hékfam a-}e@@% E:i;ugfefs 6 2] IgG antibody, deletion of
Cemminal afio g RS TIHA G S e 9 rpinaeasbosy group duc to
deletion of bqth@%}@pfagrtemaxtal axﬁp.;] acjds Alycgﬁﬁd lb‘;'.r‘e have been reported (Anal
Biochem. 20(g Ja81 aéB(II )d f gg i ‘gﬁfﬂ T%I?We major component is a
sequence in v@ygli ttﬁ teBaqz]I a:glﬁ)f%ysmearﬁ%f nucleotide sequence is deleted by
post- tra.nslatl?jtﬂ a(ﬁi ﬁ%wi’"ﬁﬁ qu?tcgmppnﬁnts in which the lysine remains and
sub- wmpone@yhv&wpmﬁ‘%@%m%ifmﬁw to deletion of both
glycine and Iy_tlﬂ_e a]6) ef}%:@ éeﬁ:tegﬂzemzt rItaﬁgtqaésWildcvould bemorecostlyto -
manufacture Thﬁmé%t pl(‘*@’éce‘mﬁé’f lgqe é:ﬁfcvél @e@tﬁﬁqg élgobjecnve
substanccs/re}fﬁairsubitapfés nﬁa&f }ﬁféregj,nelty t{eﬁ@en Prg%(u?nf If possible, it is
desirable to bbsrnglf*astFtimffF f“?' to ggeged edpﬁelro geneity when developing antibodies
as pharmaceugcdf U%I,ISét isppgel e’ﬁbleﬁ@é’é%fb@? C- gstmnﬁ therogenelty is absent
when developieg RUbpdes S R TH Tabl e 4. The
Th'e %grgna%animé g:ijllvzfs alfem,to rtdl.l'céthe C-terminal amino acid
hetesogeneityy TS Fef e B PPY “BIB P gy cam be prevented
by pre- deletmé g nuggyg{e g ncegky 1ycnrelarﬁ élpfcmf rEs1d@s at the C terminus
of the H- Chaut‘c(ofﬁ?flgfﬁo? ﬁ{f Ugif%B 3 BOCSLIéZUMAB TOCILIZUMARB that
lacks the C- te ?e reflgxe @%ﬁﬂ‘ﬁAWKﬁl @T IgG1AK/SEQ ID NO: 68;
L chain WT- k-ﬁaaé8§% DI’I\%)S% %Togﬁw Hgfs the C-terminal lysine and
escne sy OO PMARAGK SR AT |G DR DN s chain
WT- kappa/SE-? q_fw?ed f%hetfrégrerﬁ;gf bbCfmon exchange
chromat; Ggrap‘gf fﬂ‘ﬁ’TDF“f) W]C% IIV %1} b @“e:f) Eo;ugn was used; and mobile
phase A was 2i5 é"@%% aglg (p%ﬂ) ?d be&ﬁ}ase B was 25 mmol/L MES/NaOH,
250 mmol/L ]\g(élt(le\t; Il)t y’\pﬁ(ﬁ)nag a‘ff‘i r@eﬁTgﬁd.\ent were used. The assessment
result obtained bﬁg{Eﬂn gﬁch&nge cérema}g%aeti }s ﬁh@‘}w g112 The result showed that -
the C- termm rogmet Pemg pE:f'i %ng from the nucleotide
sequence bothihe ESEHG glﬁmel gzchﬁsgt tng mnts-féthe H-chain constant region,
but not by presle}e&rg or'g/d]% 1y€?ne Zfﬁiubamhef teﬂgmaéthc H-chain constant region.
All of the C- te-fﬂr@l seﬁggggsd?ﬂ'é ﬁ’é‘“‘ﬁ‘[ﬁ reg@@ﬁxman Tn@fwdxes IgG1,1gG2, and
120 contin o sRIGE P UL G P eone o U
numbering (s%nﬁef f @R}ﬁ&s 3f oliaogl Slfye% ?{gubhcanon No.91-3242).
Therefore, thefnret%)ﬁ{orﬁ%iwr tgerFéerTrv?%x 1d lgterogenelty found in the present
study is expecfe%t%bé 6{0 6;?911(:&%1{3 toFTﬁQIZ : Ia(izléﬁaantﬁefgfons and variants thereof.
5.8 is shown in Table 5. As
conimared to
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5 TOCI LI ZUVAB, the

di ssoci ation rate of H3pPL73

at pH 5.8 was falter and the

pH dependence of the rate of

di ssoci ation from

nmenbr ane-type | L-6 receptor

Aspifidg bepd-deg Enity @ PaSysoty® TQCILIZUMAB

The st TOCTFHIIMAB BgGl.  Since TOCILIZUMAB is a neutralizing

e & P

antibody, bintlipgtd € Edy fedeiton e evd WESMIBBI ifugigogenicity and adverse

effects. A p‘msﬂﬂﬁa@thc'g W?‘@Eﬂg@‘? lgk@(ptoﬁkﬁr}ggio chavert the isotype of the
IgG antibodyrqm IeGt _tc49G2 kr@df ﬂA@y I—kquto( i998/J31) 7&5}:23 1-48). From the
viewpoint of RERENDENEY atff @@npedkBb X332 was considered to be more
desirable thazQIgCB E\Ia@ZPQCh@EZUWLP_EC, D(02):1369-72). Meanwhile,
physicochem].a@nqpms_o'yg@_in@ E_p@igula_r, B fibeer@t 2nd Bility are very

. important when(Jeveloping antibgjiespp Hl*grbaeeut@@ss &'hqd§G2 isotype has been reported

to have very FgDBRe{oFRIVIAR teyrdisif By {i7i8 hipgaseion (I Biol Chem.
2068 Jun 6; QiS%(\?@)rI @Qééﬁ)o Uts nyt eaohrf A It ereeedtly to manufacture them
as pharmaceugiqel iri]l_armﬁq whlie@mety% ﬁrmbjg:gg substances/related substances
related hetero%qiﬂ(t@vgi frprgylisplfids pogds befvjoqn prodictiqns.  Thus, single
substances arpgyIgtls g merk aspc}s#gnﬁhus, when developing IgG2 isotype antibodies
into phmnac@@;ﬂ%iéifﬂrqfeath teypfluce ‘!Fﬁeterpgpn&g Argived from disulfide bonds
without lowegng fies@MtSr at i on ti me cour ses

For t@sfpmpp%lreﬁt}ciﬁ%@wgqmeiw%q Q2 B@®ype, various variants were
assessed. Aaafrqsu;ltetpvaq fmdlthg\‘yﬁqrf)@ea@y could be reduced without decreasing the
sability usingfot FRT K SSteae2gion (BQED N @i whish of the 1662 consan:
region sequenes, @? cysle'e«:: resi'mzfét rpsigien i fend b sainisgjresidue at position 133

- (EU nmnberiltgﬁgtxe Htc]aiaé CB}%WB%EPSW jo gegine gyfl lysine, respectively,

and the cysteip{geﬁ'iuf aégogtiop Ho @y ngﬂ%e Hqclgpin upper hinge was
substituted mﬁealﬁk é%lwgg% ﬁ c¥ainé?\gﬁﬂG|l/ %Q ID NO: 53; L chain
WT-kappa/ Sil?rQﬁ%]F Cb \‘ﬁﬁé aO%Z%ﬁ%F @dhafl EY T-IgG2/SEQ ID NO: 71; L
chain WT~kapFw) BW TOCILIZUMA%SI@F ﬁlg]la@ WT-SKSC/SEQ ID
NO: 70; L ch@d@écap@* SEQ—%OL_?I)Z&W%&@ pod assessed for heterogeneity and
stability. - Thy Egrpeqrply Wep3sssjiefsy f9e Peipesiyounsipapoby.  The ProPac.
WCX-10 (Dl‘ﬁ‘a)(ﬁ’hﬁ}n s aedagyd mopilepigse ﬁ(g'fs R(gnl\f Ygdium Acetate (pH 5.0)
and mobile plﬁsamzolmﬁ/l_ Ssdin]n%&ee@iﬁ,tl &NaCl (pH 5.0). Appropriate flow rate
and gradient ¥epe aslsﬁs gTéWFS@sxzﬁqt ralt %otf?eily’ca_ti@wchange chromatography is
shown in Fig. I'H Cjé‘? stapilitjéwa?\ﬁfts[;ed I}@\if‘é’(ﬂ ths'gfrme@atgemperamre in thermal
denaturation (R{l xraljx_@@srmwyy %ﬁenﬁal scanning calorimetry (DSC) (VP-DSC;
Microcal). 9oy YIS BEPTY B ™Y QG mM Nl 1 60
and the Tm vzqu %a é‘td:iﬁrlaa'glére &fwnfﬂ nglftra

concentration, The plasm

concentration time courses

of TOCI LI ZUlI V1AB or 143pL173

after intravenous

adm nistration are 20 shown
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For heterogeneity of the

H chain C-term nal sequences

of an 1gG anti bBédy, del etion

of 5 CGtermnal amno acid

| ysi ne residue, and

The refuRhahad thaOkk h@foghdiPwaGudi@tym &l in

TOCEEZUMA@ang@XOylbareg% mcpuzi%sﬁgm; however, the heterogeneity could
be significantlyC@hc@iby Bder@f o DodthzinfaR ke, tFMBermore, when
compared to TAGIILBMAB & , thelPBC RO OGICIZONSAB-TgG2 gave a shoulder peak
{(Fab*) compongk W6 joR@bian de., Iloy Sih, hghe thkh@aVRnaturation peaké of the Fab
domain, which b%ﬂedﬁo@p@f tb &dter(g&ﬂﬁs’ component. However, when converted
to TOCILIZUNBIBSE4Tehd 3houl@OHB¥ (iakel), dnich is thought to be due to a
heterogeneous 36@@31,):1@33&&&3@&_% Al Qe Wafbbout 94°C, which was equivalent
to that of the Fab @@hid df ZdNIBMAB@GaR| TICILIZUMAB-IgG2.  Thus,

TOCILIZUMAG SR{OGReNntled i@ igegilience i n

whi ch the C—terrm nal am no

dil@n sites in the constant region of

Identification ofyQdrrgheokines )
TOCILIZUMARUC] eot i de sequence S

As descligdd e @ Garding from 1gG1, which is the isotype of TOCILIZUMAB,
reduction of thqu?@gxtﬁaat hetaraskia toli @faibn of heterogeneity of antibodies with 1gG2
isotype constanpyeybisfvhile aiui:i@ﬁh,t bhh@glteﬂﬂﬁ:ﬁy,mcepmr and maintaining the high
stability can be 8epikyedC OMPPORENE S feiref thasfhé corstant rkp@n also has superior
pharmacokinetibsyhgr 199, whighrisplic RSypaN T CIGZUMAB.

In ordes o find oYY GEI@ Kt Gog b 19pevidn plaik bilthi@ than antibodies with
1gG1-isotype co@tahteepipyh, Krabning s ctg@edydv: to @En@’m@tap@ sites for improving
the pharmacokigefics d ¢ @AZLH4E-SKY v bethielombilpfand reduced
heterogeneity yat th m@b%wﬂ &Cairrdrel cygzimn@imalaswﬁoned above. As
a result, WI-MEXJEQ D NS 72 [petneycid) g@tp'.peeb) twyg discvbred, in which, as
compared to WT-8KSF,( ghevgrdyroidarpobitipyd 61, 17 slyebering is substituted to
giycine, the seripay Pesitign) 8% 4 sybstiugd pregd BRGBHgInEt position 268 is
substituted fo ghthpe e Seigne B PREAINEES & sibdigalio ehimine, the phuiamine at
position 419 is #ub]it!géto gigtalicacidnfi lh @hich the glycine at position 446 and the
lysine at positiopf 1 delibdrid rrigre b beter@bipie oftthe ¥-€hain C terminus,  In

- addition, WT-Mg4 \BEQH TR N@: 5frpme hoitsq@@nce)) was prepared to have substifution of

asparagine at posifify £ @ ploes rekind tale@lg Furthermore, WT-M83 (SEQ ID NO:
74 (amino acid fy@ipnee}) g erreget ty defyik gE@ept position 446 and lysine at
position 447 frogyVtieredude rpisterogeifity ool Sliclph B-fernjinps.  In addition,
WI-MT73 (SEQIIENC B samedol eautoer) e rodupgily enbstituting asparagine at
position 434 wit elpyint igHEWE;, and t o have
TOCILZE e M (hatieY OgeeQ P YO-Wh & phain WT-kappa/SEQ ID

NO: 543, TOCI@@WE%$ (ﬁghma]iﬁf—il\/imﬂ B3NOT1 B .dghain WT-kappa/SEQ ID

phar maceuticals. Thus, it is

preferable that the H chain

C-term nal heterogeneity is

absent when devel opi ng
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38 Reduction of disulfide

bond- deri ved het erogeneity

in IgQ isotvue “‘fOCI LI ZUMAI 3

The isotype of TOCLUZUMAB i s

LA . Since TOCILIZUVAB is a
NO: 54), andﬁé@@lﬁlﬁ\[ﬁﬁ]%ﬂ?ﬁ@ cigip WFWQ ID NO: 75; L chain
WT-kappa/SE} TR P13 wrorrepahybandeesysef ffeipAfoify towards human FeRn
and pharmacek@gticslysmg ymfr R0 raasgliemipeiseaRefergyes Examples for the
method). — of | nmunogeni-city and

The pefippyt SEILEFEMPREES TOCAIBYSE Ml BCILIZUMAB-MSS,

and TOCILIZABriy e (f horpan FeBvpar qssppgd tmh@mﬁ:ezy As shown in Table 6,
the binding of BBV BB HTEFTHGUNAB-M36 and TOCILIZUMAB-MT3 was
about 2.7 times (e fnd §-imey s@eioryipethapf TACHEUMAB-IGL,
respectively- | ge anti body fromIgGl to

lg& or 1g&A (Ann Hematol .

Tbles 1998 Jim 76(6): 231-48).
From the Vijgypomyt of Fey

TOCGILI L ¥
G e tgo.he MOTO
TOCIU%r 5_§§dt h ‘I?,»l g04 (Nat

TOCILIZOMABESMTS D422 o

25(12): 1369-72). Meanwhi | e,
TOCB HY MR e HERTLEZEMATD M PROPLIZEAB-MS8, and
TOCILIZUMé?-Mﬁ%rw@tf @s‘espf,é i:or t'lieinphﬁ:achlqnqt}'@ 5] alfm’an FcRn transgenic mice.
The et is YTy i e Yign cemprei=dd TRBLVNAP-12G1, il of
TOCILIZUMé?—¥44V']@F§LIZQI@API-M5’§{§¥%T8?&IZW7B were found to exhibit
improved phaﬂzéc‘yléqetéb?s ﬁa@wna)ﬁtgl 1h o e e85t gf §uproving the
pharmacokineSi sFYASE W Y 6 bind Fema) DR In particules, the
concentraionio TRENIEERAS beliehr FRPGLT@emryed by sbout 16 imes
as compared thwg,]z\(}gﬁ%[[gﬁy g]ﬁusﬁ@f’@]e%@’@ﬁ@l ctnyant region of M73
wefe alfo assudxaiéo htw6 siqniﬁcénﬂa l‘lmgreypcfppaa@co]g@’ﬁ:ais humans as compared to
antibodies haying the IffH cfpireionr egi on (J- Bi 0
- Chem 2008 Jun 6;

[Example 7} PZBS&QEOQ g)fulbllﬁr?ggg Ij:g )e?eptfrtmtii'rogies Aiéimproved PRK/PD

TOC%%E?VABaVﬁantWG Pr@arﬁéy Wn'@g maultiple mutatiqns in the
variablfe and ce‘ﬁgxtr?g'&c)ns t)fa" O%%‘\fﬁ@éﬁt{n@r@e £Xerepfyy above. . Fully
humanized IL-é gceﬁ(ﬁ g)iﬂtﬁﬁeé @ﬁ(tvfreé g?m \iarﬁus screenings were: Fy3-M73 (H chain
VH4-M73/SEP %’ v 'eZ_S;é,éla.in gL]vWﬁpq/SéQ ID NO: 28), Fv4-M73 (H chain
VESMT/SERENGUATLR Lt PR S [PR0 P Fs-Mis3 (i cho
VHS-MZS/SE% %\g)t %,ﬁéf@,lg ]i,SéFpaat’Sé@ 1D NO: 30).
subst ances rel at ed
het er ogeneity derived from
di sul fi de bonds between
producti ons. Thus, single 15




10

15

20

30

10TOCI | . 171_11VI AB- SI CSC was

reveal ed to have high

stability. ldentfication of

phar macol dneti cs-irnprovi np

mutation sites in the

The effyrtisstofprsparet F@@M@ {¥v4i73, and Fv5-MB83 against IL-6 receptor were

compared to RO PIZLINNB (sec Adergde Seppidde glethod).  The affinities of
these a.ntibod"&ﬁg@xegolu@tﬂa@‘rtc@pﬁqxgietfxmimﬁﬁt bfg@ ate shown in Table 7.

- Furthermore, i Baf{ep] 38 neptfjiging ag@peyptee cyfpared to those of

TOCILIZUMP@@H fot FHt-F [flaBownhish aff@ithaetii-@ppeptor antibody described
in Reference Bfamiflefped QSH Y hiG gscribed in US 2007/0280945) (see Reference

- Example for yglo@r g eneittapeddndtemadgfrbiolepyal activities of these

antibodies use$ BaF{ast 3@ p@g)@nieﬁg. 3,6 (BFCILIZUMARB, the control, and Fv5-M83
with a final Iggoictyienehin efS 00w nd Fig G2 (TOSIDIYNY, Fv3-MT3, and
Fva-M73 with gfind fL.& ﬂr{nceq{xeig'i o613z | 4sehown in Table 7, Fy3-M73 and
Fv4-M73 have ot tm@ree{ﬁh@ highpr Hfﬁ}ptn@antf OLIRIFBAB, while Fv5-M83
exhibits aboupég/ﬁmpséjg}elﬁ(ﬁgw they iy gCIHﬁIiIMﬂBaﬁinFFiitm{g difficult to measure
the affinity oftFlyeMpyjingjtad taeteffiiy s fefprmingiysidg &v5-1gG1 (H chain
VHS-IgG1 /SER RINEVIE @ chail |5 &RpeSEQ I} NO: 0% which has an IgG1-type
constant regicp};rﬂe faoyept eeglontslaamgrally roshttolns pq;ﬁq.ct on affinity). As
shown in Figlg @\13 O3 apd Fedag7hy a@bx@l&ggé ptjogser activities than
TOC]LIZUMpﬁ aPrrRee ok P 8t ive et ay F\ﬁ@ iciﬁvity, which is more than
100 times grogii rh:@ﬁmat io@ OQIH@W tgnpse)f 38% inhibitory concentration.
FyS-M83 alsoFghibits 2bogt [ Cxigaps piBher nguppaligie ehéivity i grms of 50% inhibitory
concentrationﬁliaﬁ}ﬁ Fon@aﬁgkp(azﬁ %ighrﬂ@N‘b ﬁ'gﬁé\ﬁoqgtg antibody).

a superior plasinalaalf-life
Table7  t han antlbodles with 20

S egions TAM/s) KDV
TOCI Ig* 1 6OF 2.7E-09

Fv3rMiiat i on8SELH85 foB TEqidovi AgPE-09
Fv4-tM@3 phar rm&e@ﬁnet NCE-®W3  1.4E-09

ey LY=L s
het er ogenei ty related to

The getpidisotie § TR A MG023 - M8 graype!s from
membrane- -tyRe %?ﬁlﬁltat pFI é@qmb%—?gveragetemuned As demonstrated by the
result shown lﬁﬁaﬁlf Ef (ﬁﬁ%ﬁrcnaﬂ@eja‘xpé{e fo%th(é) the pH dependency of the
dissociation rarteéchﬂ li/I'/‘B ang\ﬂ'v4 %38%0}(1 queﬂpq@ receptor was about 11
times and 10 t:7;25 %ﬂ\ﬁdﬁ%oecﬁ@iy s cgr@q'ﬁ}éci—ii@é})L}ZUMAB The consxderable
improvement %ﬁg ygréﬁv éfrt}é as;sociatﬁn V\Wﬁdﬁﬁh@, to I—§§/L73 described in

conpared to WI- SKSC, the
glutami c acid at position
137, ELI nunbering is

substituted tu 25el yci ne,
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and TOCI LI ZUMEL1B- M3 to

human 11cRn was assessed

usi ng Biaeore. A$ shown in

Tabl ed, the binding of

TOCI LI ZUVAB- M4,
Example 5 suf @@} bt B2 G 13pl/HA (Pharmacokinetics of Fv3-M73 and -
Fva-M73 woll Q€hidnii Y WAB=M/3 was about

2.7 tinmes, 1.4 tines, and
Tables 3.8 tinmes superior than that

o 1 Y o |

respecti velR17-40 TREBE disors e/ Kapira

KD( p M TQ®@)ZUMAB!/EDGH DEPENDENCY
TOCILIZAARCT TP SBMB- 'WEE 8459 TYqp
FeLNF ZUVAB- MbB.dl 16 3E.03 10.88
FvAQErd-| ZUVAB- M} 0.534= o3 10.06

TOCIH T ZOVARB-TTUG,
TOC!I LI ZUVAB- M4,
The YRt ol NROCEZZUMB B the epril, FEBM?3, Fvd-M73, and
Fv5-M83 weqmﬁmqwginmmephmesis using a method known to
those skilled in Gegig.g S aksoft shpwed thpptherisoelectric point was about 9.3 for
TOCILIZU'Mpﬁ' akp%@ekﬁ fﬁ éf q'o@sl; apopt Sh’g Prigfor Fv3-M73; about 5.6 t0 5.7
for Fv4-M73; e Rfyto §-F faﬁsi@@h | Euggech @itibodflhad a significantly lowered
isoctectic poiptsan oppsfossto EWEWYMPARan{thagontrcl 5 Furthermore, the
theoretical is%@woiet@ﬁdﬁ Sgrigbld regieys VE/VL was calculated by GENETYX
(GENETYX W%FIQqusgt@\yed Eajt fre tpfretical isoelectric point was
9.20 for TOCIEIY A R: ZKAB-cfvdk: ’5.49 for Fv3-M73; 5.01 for Fv4-M73; and 4.27
for I v5-M83. T ey daqk 2B ¢ ggi,ﬁcazalm {gwered isoelectric point when compared
to TOCILIZUYIER hZRINI L Sochy'Ss e i EXerslpr chat pharmacokinetics i
improved by zfdecmé %ﬁfoﬁq‘cttic ppiﬁ;d]e tharmegokinetics of Fv3-M73, Fv4-M73, and
Fys-MS3 wasg ppglt BRI H 8P mpareHSTOS RBWNAB snd the corrol,
T—celli e]?i"toppi irgl_le vqi@l_e regith\eeql@fcef (é'{ﬁCHéﬂUMAB, Fv3-M73, Fv4-M73,
or Fv5-M83 “ierﬁﬁfeb@%‘l ius‘q)g T}:}PH @PE (Methods. 2004 Dec;34(4):468-75).  As aresult,
TOCILIZUM ¥ p relies e fei Y4 agitopsty fimifh zpboes ghuld bind o HLA, as
shown in Exawle@ h cppsasteibsingribgr y/f sefrygncty fhp plereprgdicted to bind to T-cell
epitopes was SFgpfpgpfly rpocc i PSR L4 N et FS-ME T eln addition, the
framework of E%%%M‘F4§E qgr 8’I5TM83 has no mouse sequence and is thus fully
humanized. Btfesi %EEF Z@N@A@gﬁ mno geﬁcitpqisIaiSs‘iga'ﬁcaptly reduced in
Fv3-M73, Fv4d\F7f>,érid F‘Q@%]‘ﬁ’%"%@ toiTﬁ(fﬂaI%N}@@L
by about 16 tinmes as

{Example 8] P, ]ﬁﬁséqf @Jéy hfn@nized IL-6 receptor antibodies in monkeys
TOCI LI ZUNI AB-1gd . Thus,
ant i bodi es having the
constant region of M/3 were
al so assuned to have
significantly i nproved
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TOCTLI ZUVAB vari ants were
prepared by conbi ni ng
multiple nutati dhs in the
vari abl e and constant
regi ons of TOCLLf ZUMAB
EacfoSIPAEHZUMAR, hecor@ X AVFpA78 Sv4 00 W@ Fv5-M83 was
inﬁavenousiyﬁ@dﬁx{is@-ed‘@@p‘r@#ﬂog &d mbAs1oGynomolgus monkeys to assess their
time course of plaR ptm@maﬁw’(sted Roforehce@gample for method).  The plasma
concentrationtfngeowei TOAIL PN Ara¥ F30hI4EMT3, and Fv5-M8$3 afier
intravenous adygrisgeqn RISV WEL-@3.  TRMBsul\iASred(iHatleach of Fv3-M73,
Fvd-M73, anHv @il eyl dbieNiE S1ySE@vdd Parpiinetics in eynomolgus
monkeys whe &ympated (¢ FRQILUNMAH andkigep@aot SB@erh. Bv3-M73 and
Fv4-MT73 exh[Rj@ higi@improved phfatpfacb HiBtic{ ¥rkn colpartdim TOCILIZUMAB.
The &Ry W@ﬁn@@@ ] B meZGhe-tipe cynomolgus monkey IL-6
receptor was gt N ColinBletk aploall SEE adristerbd@iboutancously in the
lower back at D @)’kg evayyey fexyt Bay /B Bay(l!l dfter grlii@ilyradministration (Day 3 to
Day 10 for TQHS UV SBY HSERY chrodntfaidn in 2kt anifual was determined 24
hous later (seg Reggierye I E@ie @aﬂ@@] SEQmIe BuPd©X CRP concentration after
adnnmstratxo@@e)&ch antib@dy is shown in Fig j9@ To assess the efficacy of each antibody to
neutralize solgylf fyhoppplgup reogkeff -6 pEep & Pagma concentration of free soluble
cynomolgus nfoxg}:gzng;’eptogvﬂf_cwg}gus aordfeys was determined and the
percentages OE@@Q}% 3-6aegeaﬁ)rnig:t calpujatedsee Reference Example for method).
The time courge ef@seipltta@q-of W]@le@m@p}@ﬁcr {d@inistration of each antibody
isshownin Fig. Blat  of TOCI LI ZUMAI 3 (see
Each ({378 ﬁsdéﬂEy(lamM@ nfugpglized membrane-type cynomolgus
monkey IL-6 sppgstobpyt)ore sPFiblefef, foffuppice thoferense of CRP over a

~ longer period pliqpareyreiit TOBBIVYAB afdote coptfylithe known high-affinity

anti-IL-6 rece}é(@:fn{l])my)e Rurpher@ore; qagh efrg‘ Y373, Fv4-M73, and Fv5-M83
neutralized solddetcsprpviery @epkqatlﬁpqsfpt?r_inqa myE @stainable way, and suppressed
the increase ofdiprgoifie §yppmqigybyhopke7IL-6 receptor over a longer period when
compared to TEHFE B estis ,conttoh ejh¢se findings demonstrate that all of Fv3-M73,
Fv4-M73, andB‘éiMSii sgeﬁ*pm@ﬁpw tHe Zeiutﬁ.@aﬁon of membrane-type and
soluble IL-6 reggpiprp i FQUESZUINEP @4 BOPRTEY ©BthetngV3-M73 and FvaM73
are semarkablysppeyigign sepfeiniBe P QP PAINIB GG vS-MS3 suppressed CRP
and free solubl pompleyFrpoplioy 1L arior RAIGWAELHagy3-M73 and Fvd-M73,
Thus, FVS-MgéiF fopsigrog 39 begpppdertipy BVEMP é"cﬂel‘ﬁ’@md the control (the
known high-aftyfy 4oty Yreerie gEtefy bt utilifing membrane-type and soluble IL-6
receptors. It Réf@@{d@(ﬁ élé re%Wv@of CW@WYS reflect the stronger
affinity of FvSiMsa_forzLIS I‘Hlfp@@'ld stpessdoloraldetiyip of Fv3-M83 i in the
Balgp130 sssy pIerp Ty UZBOYAS) ( see

Ref erence Exanple for

nmet hod). The results

obt ai ned by determ ning the

bi ol ogi cal activities of

t hese anti bodi es usi ng
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Fv3-M73 8. 5E+05 8. 7E-04
1. OE-09 Fv4-M/3 7.5E+05
1. 0E-03 1. 4E- 09 4v5- MB3
1. 1IE+06 2. 8E-05 2.5E-11
25The rates of dissociation
The® findifdodekst (AUMAB3 anFrieBa3MAS hi gh&@l@erior in sustaining
their activitiehay db-aN36 récEmeemm E.rﬂlﬂ)%ﬁvlhyl [odhpared to
TOCILIZUMAR enf@ th¢ c&ﬁ)@,pid(ﬂlﬁs e@tle t(pstgniﬂcand-y rédie the dosage and
frequency of DimBistaNes. € Fugl@inex, PA5-N@0vas dGmstrated to be remarkably
superior in 1eGH@ RS Enptads @ainYan bl @Btk butralizing antibody as well
as sustaining SOyl Mhnd BBMES, 84 BEGI Fv5-M83 are expected to be useful
as pharmacevRe@ffile enees.Exanpl e f or
nmet hod), the pH dependency
[Example 9] Of t he di ssoci ation rate of
MonpeytSehdWifeBra@u glrotF K IS kabwn@I Bt involved in cellular invasion
of monocytes/TI:EHD INE Frids ztn(yt@@)hils.L MBP-r 1B te@lted to be highly
expressed in @82l @BSIdthoviki it df RAABEeAITTCIT Onvest., Sep 1992,
90(3):772-77%) bk B Boub b Fe@Vedell in the pathological condition of RA (Inflamm.
Allergy DrugIT@Sp @et2ioy ef)y3-66as conpared to
VEGF @ epotdZ ehamshic fadifl @d S 0nsitcber@Bbderor example, by
macrophagessi&obﬁam@yre‘{mﬁts in @xﬁ syxtmh@mep:Hane of RA patients (J.
Rheumatol., IR e®Ney1689f. Yidx@ver, the VEGF level in the serum of RA
patients corre{sSSIOB 2R bdi ONand r@ito@apli @kodEsbiovt @Arthritis Rheum., Jun
2003, 48(6): 15201 slﬁ,@p&ﬂﬁqs RBungd @801 9©ch0950064) and the VEGF level

 in the serum d§Peases by treating RA patients with the anti-IL-6R antibody TOCILIZUMAB;

therefore, VEGF is also considered fo play an important role in the pathological condition of RA
(Mod. Rheumatol. 2009, 19(1):12-19; and Mediators Inflamm. 2008, 2008:129873).

Thus, whether TOCILIZUMAR and Fv4-M73 can inhibit MCP-1 and VEGF -
productions from human RA patient-derived synovial cells which occur from sIL-6R and IL-6
stimulation was examined.

Human RA patient-derived synovial cells (TO'YOBO) were plated onto 96 well plates in
5% FCS-containing IMDM medium at 2 x 10* cells/0.05 mL/Awell, and placed for 90 minutes in a
COy incubator (37°C, 5% CO,).  0.05 mL of TOCILIZUMAB and Fv4-M73 diluted to
appropriate concentrations were added, the plates were left still for 15 minutes, then 0.05 mL of
soluble IL-6 receptor {SR344: prepared according to the method described in Reference
Examples) were added.  The plates were further left still for 30 minutes, and 0.05 mL of IL-6
(TORAY) were further added (the final concentrations of soluble IL-6 receptor and IL-6 were 50
ng/mL for each). After two days of culture, the culture supernatants were collected, and the
MCP-1 and VEGF concentrations in the culture supernatants were measured using ELISA kit
(Biosource and Pierce Biotechnology). The results are shown in Figs. 21 and 22.
TOCILIZUMARB and Fv4-M73 inhibited MCP-1 and VEGF production from human RA
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Exanpl e 5 sup-posted that

when conpared to H3 EL73,

phar macoki nel i c$® of Fv3- M3

and Fv4- M3 woul d be

significantly inproved.
patient-derivef gypyjvigd ce8s f@lpﬁng 41@1];}[51L-8 rekp}(r ﬂF‘B 6 gl}nulatlon ma
concnssiolerp#redy kd(1/s) kd(1/5) pH

AccRRRE NDEMNEY e of TREXTED If AWNPRs an anti-1L-6 receptor
neuftalizing apiib&FbeAfecpof Bieingye]theIL-Ey@refoyBd b8 the signals of the
membrane—typ‘p_ﬂg Ecepjet 2 _solulggggreqt@)_r)ggigmﬁcanﬂy superior as compared to
TOCILIZUMES. e Wg’sﬁgi,oq_iﬁqu@w a@, ddspar(p@ereatly reduced as compared to

) TOCILIZUM%@ 21@ emheff]ﬁpre Fq4%@11hé@t}vf€é-l Béﬂilﬁ:‘f groduction from human

RA patient-degifed SPOXR]! ¢ellsZ @mfog Fv4:Nt/a was shown to be a very effective
therapeutic agsghpgtins @, 5v3- M3, Fv4- M7 3,

and
Reference Examples

‘Preparation of soluble recombinant human IL-6 réceptor

Soluble recombinant human I1-6 receptor of the human IL-6 receptor, which is the
antigen, was produced as described below. A CHO cell line constitutively expreséing a soluble
human IL-6 receptor containing a sequence from the N-terminal 1st to 344th amino acids
reported in J. Biochem. (1990) 108, 673-676 (Yamasaki ef al., Science {1988) 241, 825-828
(GenBank #X12830)) was generated. Soluble human IL-6 receptor was purified from culture
supernatant of CHO cells expressing SR344 by three column chromatographies: Blue Sepharose
6 FF column chromatography, affinity chromatography using a column immobilized with an
antibody specific to SR344, and gel filtration column chromatography. The fraction eluted as
the main peak was used as the final purified sample.

Preparation of soluble recombinant cynomolgus monkey I1.-6 receptor {c[1.-6R)

Oligo-DNA primers were prepared based on the disclosed gene sequence for Rhesus
monkey IL-6 receptor (Birney ef al., Ensembl 2006, Nucleic Acids Res. 2006 Jan 1;34 (Database
issue):D556-61). A DNA fragment encoding the whole cynoméigus monkey IL-6 receptor
gene was prepared by PCR using the primers, and as a template, cDNA prepared from the
pancreas of cynomolgus monkey. The resulting DNA fragment was inserted into a mammalian
cell expression veetor, and a stable expression CHO line (cyno.sIL-6R-producing CHO celi line)
was prepared using the vector. The culture medium of cyno:sIL-éR-producing CHO cells was
purified using a HisTrap column (GE Healthcare Bioscience) and then concentrated with
Amicon Ultra-15 Ultracel-10k (Millipore). A final purified sample of soluble cynomolgus
monkey IL-6 receptor (hereinafter cIL-6R) was obtained through further purification ona
Superdex200pg16/60 gel filtration column (GE Healthoare Bioscience).
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Fv5- MB3 wer e determ ned by
i soel ectric focu3|ng

el ectrophoresi s *lising a
met hod known to those
skllled in the art The

Cynprg)tgae ﬁ:@@y I(L16 (o,vas prmarﬂitby Wgce%éqﬂabed below. The
nucleotide se@uer@e eficpyling Z_E@ynﬁp%ps@fpz&m SWISSPROT Accession No.
P79341 was pipsad tnd @oned info @me@umBiarfog)rexppefyign vector.  The resulting vector
was introducgddpepCH@)els togrigpm ¢ stebje cPrteEriofeegling (gypo-1L-6-producing
CHO cell linftyy Bhe W@mc@mmﬂo.g‘j—ti@roﬁug‘nggﬁq cells was purified using a
SP-Sepharos§/I jcolup/GE Wgciare Bipreferts) afd thepeoiGentited with Amicon
Ultra-15 Ultrficgjfk (fjigprely/B 43 final Phified ’samégé {yromolgus monkey 11-6
(hereinafter G fp qvabql_afégpd trergh fegthag pugﬁﬂmpq og a?smeid?ﬁpg%/ 60 gel
filtration colyma (RE Flealghcaje Bigwifuesy fo}]ogedﬁbqoqwntraﬁon with Amicon Ultra-15
Ultracel-5k Qffffesr- conpar ed to

TOCILIZLINRB arld t he
Preparation of g lng! -aﬁ' [Ty At cPPRiOT @ tibo he

A mpnpmaligy cé{ei(pﬁeﬁpn Vlecg)b@f c@@i{upt?d@ express VQ8F11-21 hlgGl, a
known high- ﬁ’@.]tymtl Tefreceplyeentipefy- | ¥PF@-21 higlGl is described in US
2007/028094? é]g}i%lppg/OZ@OQ?S fxl, /ﬂwmwg! sequences of H chain and L chain as
set forth in SE%]P éIQF[ 7&51)@65, rWC@NEW%ﬁbOdy variable region was
constructed bé' WWWWCW DNATF f4¢gembly PCR) and IgG1
was used for @@g{ﬁtﬁn’t reggh o%ﬁﬁbﬁcﬁ azfiabte H}éconstant regions were combined
together by atsﬁ;élb?Cétapdétgx} ms?rtgdoxé:] aé]é'f{*ﬂfaiiae expression vector to construct
expression Veﬁ\‘gi; fﬁfhe Mgn aicg, cygnzﬁntefeﬁ.r The nucleotide sequences of the
resulting expw%veﬁq)%mgfmiu?q by gn%knowvﬁt@ those skilled in the art.

’ The high»afﬁ&i@ Wfi-?Lé're’ceptg arﬁgud}f(}éﬂemalﬁv g)brW‘esd’ as “control”) was

expressed andsp_u@ild ufxz@ Fhe W@gtm;essi%ﬁmﬂ?yﬁ method described in
Bramplel f or  Fv5- MB3. Thus, each

Hficy CH

l A @fwlntrr- @mwwmm%ﬂnkcmy Site-Directed :
Mutagenesis %@ﬁ%@r@dwtr@ng ?Mﬂ?%mg mélﬁ @pendcd instruction v
manual. Thf IﬁSéltmé 63Is|1f1<ii f&Fmentherﬁ E\@rtefl Tm v\ﬁjglahan cell expression vectors
to construct vecltoﬁ foEReéIﬁbafn@aﬂ% ctlaﬁx%ﬁf interest. The nucleotide
sequences of ﬁlh(ﬁfﬁ%f&%ﬁﬁﬁmﬁ '@ftcirsczgre 116§ml}nﬁﬁ¥, Wté(ﬁ known to skilled
artisans. "Hb tibf)détﬁrj:& iexlglt%ssctl Wéhe {n%ba%ﬁesg@idrbellog Human embryonic
kidney cance vﬁltHEKZPBﬁIé Wg?vﬁzﬁgé% K5 ﬁl@fnReg in DMEM {(Invitrogen)
supplemente: urﬁh ‘-@0 getam?gne Swﬂmw%n) glﬁ deﬂs were plated at 10 ml per -
dish in dlshesrfv thef\% gllw §m fl ﬁmﬁ‘ﬁrﬁ@ﬁtﬂg(})ﬁ@ cell density of 5 to 6 x 10°

i nproved when conpared to

TOCI LI ZUMAB and the control .

T-cell epitopes in the

vari abl e regi on sequence of
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cynonol gus nonkey |L-6

receptor in the cynonol gus

monkeys was det éfmi ned and

t he percentages of free

soluble IL-6 receptor were
cells/ml and ebfedinh &b 'g(dba‘(og@@ R0 foeqqcidiole day and night.  Then,
the medium \@(mppald b afrigfon et B gid§ CHOJSIS@VE-II medium (Invitrogen) was
added. The{piepgegd pbwlwgeﬂr@fxcedmle @ﬁstbatg:éxpc@sﬁnon method. The
resulting cultfirg spparnatgeyd Wy boBectpd) cerifipad @@pp@qtely 2000 g, 5 min, room
temperature) fpfremeve cels o stejliset! by dittering frrowgh 0. 8 -gg flter MILLEX(R)-GV
(Millipore) topppytit tkg@)dvmqmg dhtiyeaias vew pu}iﬁe@f_rom the obtained culture
supernatants By met@OiEeys by thof skﬁqﬁ@;_tkﬁ/ﬁ@fing 1Protein A Sepharose™ Fast
Flow (Amersfzgp Biof¢/fS: ’s). dpetteEipshe)yB@ntration of the purified antibody,
absorbance waranggsyred it g8 @ﬁusx‘p@mﬁq’cr@ﬁ@mﬁy p @ntibody concentrations were
calculated frc@ylﬁ @W@uéﬂem Woﬂyaﬁw @efficient calculated by the PACE
method (Protfize?ei@rﬂlﬁﬁ' 4P1-24237Dr e

sustalnable may, and

A BW] IBWessag I}uw 3@‘0 Wi ﬁa‘)hé)e{j by the procedure described
below 0 obiajy e irg Wil DL TOCRER FONMAB

A fulfrlangth puppen g@lé{)ﬁplﬁﬁdﬁlbl(eltah E-UKIREV G 1145-1157 (GenBank
#NM 00218ﬁ|w©6hm;giﬁeﬁ WATR ?d ciopet jnto fhg exp@ssion vector pCOS2Zeo to
construct pcqs%@%p% r p()&ﬁ%Zi:oEfew;}e,ssjon vector constructed by removing the
DHFR gene WSPWWW@CH%W elcgf-, FEBS Letter (1994) 356:244-248) and
inserting the W@smw@n of by aso stanca grep-  The full-length human IL-6R
cDNA was aqrpy@d IW/B%R apfelgred inp pePNEg- HEGifjoder to construct
BL-6RpeDNSGHOnDI gus nmonkey | L-6

10 pg (é?f@%@fgpl ?W&S&nl}ﬁ@)f tjBaF3 cells (0.8 x 107 cells) suspended in
PBS, and the@algaﬁ 2&? R é‘b&]mé‘)SW? usma(ﬁeds Pulser (Bio-Rad). The BaF3 cells
having e eegS SRS B WO 1 e RS Hole day and nightin
RPMI 1640 nﬁ(fmmf(limgrégeg eﬂjwfn@d \@ﬁ? ?]Zbrﬁ/ﬁl n@wgm‘ceﬂeukm 3 (Peprotech)
and 10% feta]ﬁ;ﬁfﬁf(sgym (iefma’[errl:%% %}6{0]@}- an%ﬁ?l@:}ed ba adding RPMI 1640
medium supp}ezaeﬁt@lév'bﬂl Iﬁ(éjlg/frz}d]ﬂnae\ﬁtgﬁﬂce é%g PY&eEhs). 100 ng/ml human
interleukin-6 toBbieTmoq_@stTsABxd g)rfz& B% theétabhsh a human
gp130~expresartg ﬁtFifﬁI'l line Grppiaefieyr “BoF YpPFle gThis BaF/gp130 proliferates in
the presence ﬁ%%{l&fﬂg{é@&t%gtemswq sol@)fe human IL-6 receptor, and thus
can be used thvgs_ ng’vtb W&gntt’y (orgha receptor neutralizing activity) of an
anti-IL-6 recepR i3 are superior in

sustai ning the

Assessment fox he hiologgal actisaty by by

type and soluble IL 6
receptors than
TOCI LI ZULv1A13 and the
control. O them Fv3-M3
and Fv4-M/3 are remar kabl v
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20 in the serum decreases by
treating RA patients with
the anti-1L-6R dhti body
TOCI LI ZUVAB; therefore, VEGF
is also considered to play
The §FP rchmp@wtammg actpviy| v@s apsiysed Y@ BaF3/gpl30 which
proliferates npﬁtLh@J( @gq:p'@}allapetg@tmdﬁntq @Fer Ofe wdhes with RPMI1640
supplemente(vm thYs FRNRBR BBt (ks weRQ@Bnded at 5 x 10* cells/ml in
RPMI1640 sib@qmiryed difh 50D Q7mi @ Che/Webathagibiok @in-6 (TORAY) (final
concentratiorn| of 04 r@/mipr 37 @O, 2O0B L FROB7 @yﬂgle human IL-6 receptor,
and 10% FBST hscel! swibrestols @pre TG0 ZININI) AB96-well plates
(CORNING)a [itks, Py difbOBib@imywerk iyt RPMI1640 containing 10% FBS,
and added to DpBR=( gt V| E@Eelipvve@ airedd it OT IS under 5% CO, for three
days. WST Rogmt [feihfamtinE-8; Dojindo Laboratories) was diluted two-fold with
PBS. Immepja@yi afen0 #ideie i*eag@dwasyy@@v pagh|well, the absorbance at 450 nm
(reference wagetehghss20 ) vehreo e uging $YNBIFE CLASSIC (TECAN).  After
culturing for sy howr§ R abppyblnck 4t 456 Fsference wavelength: 620 nm) was measured
again. The {6 Feprpifr arbifaliying Sy v @qwdrvengt the change of absorbaice
during two hdelg FramindiRAr. pat | ent - der i ved
synOV|aI ceIIs (TOYCBC» wer e
Biacore-baseggnatybisod it tqpol 638 hy -6 nedergnt es
Anﬁgeﬁanw E@n @@Wt Gk qqqiynﬂ usinf\Dighre T100 (GE Healthcare).
The soluble hpppgliL1g reyepit-an@body infe@efionvay nfeagifrd@ by(QEmobilizing
appropriate andujgef frotein & ppdro‘cp‘jl ¢ edrtiflayr(y-cB@ specific) F(ab’); onto a
sensor chip bygmpye poypkge jngthodpbin@i@Roibed i phimdragionto the chip at pH7.4, and
then running s(o@tffe@T-G 15:6}60@@9@(1 to Qriofponppptiatiogyfat pH7.4 over the chip as
ananalyte. AIDEksirAIVIAR: @rd oy 77 3The kinetic parameters, association
rate constant {llMﬂ)ta@dlsspcgnoaptpqogm kafitsipvere calculated from the
sensorgrams QvEIPFe BPHEEEritD Nidenfe O wad%}dned based on the rate
constants. Tﬂxﬁ@pecrgyea{r@st Tpar getejmpdiusing Bipdorp T100 Evaluation
Software (GEfHiggtheqy mj nut es, then 0. 05
I nL of 30 soluble 1L-6
Assessment for thend! € R14 yyrepbhpng-tepe|ll-6 receptor using Biacore
The ﬁ@en@fm@qdﬁgzcnp@mtt thgxbrﬂae—tyﬁéfds receptor at pH 5.8 and pH 7.4
was observed gjsig Bipcprh B¢ (Gl r dybigling to membrane-type IL-6
receptor was @s&ﬁ?ﬂ e@%&)ﬁngmlﬁr@ing}@sd}e@_hmiﬁhléﬁ receptor immobilized
onto the senscpfh!at ég%ﬁmq'b@mnalﬁetdﬁ@rmqh(éfu{own to those skilled in the art.
Based og the afffnjty] bptwepnpjotin3qd styeptayidip éisti’nylagﬁ tdluble buman IL-6 receptor
was immobiligyd @5 thyppnsqndhip }’iﬁk@m‘ewl p}k'é}urements were conducted at
37°C. Thewé*l@haﬁelmifisqyesrm Ia’@ Méqdpl{iti%h &0 mM NaCl, and 0.05% Tween
20. Aclone 'F)ihlﬁalg riedsE e fzeresdrged gfder the condition of pH 7.4 to
sol uble I'L-6 receptor and
IL-6 were 50 ng; M. for
each). After two days of
culture, the culture
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15anti gen, was produced as

descri bed bel ow. A CHO cell

line constitutively

expressing a sol ubl e human

IL-6 receptor containing a
bind to solub% Q@P@I@H@f@epfof (Diptidn y@plNbuifeeraio REIMES (pH 7.4), 150
mM NaCl, arffl § ¢5%tT@ee 344 t Then.aapHABpe@t dd®ciation of each clone was
observed at pFI@ p) @¥idh @ the #HS ik motB} p6d) EMR dissociation rate constant (kd
(Us)y at pH 5(8 jﬁ@@?ﬂ})ﬂ&tﬁl 08¢ Bifgof3H @ F@luation Software (GE Healthcare) by
fitting only the ¥an@w@ihed ot pE .8 alhe S ChreMG®n was 0.25 pg/ml.
Binding was (2GR Jo 1 QM VESRPIF 4B2@mM KBENBENIKY Tween 20, and
dissociation ¥pXERE @@1’)1 )0 N EES 8 By 130t NaCl, and 0.05% Tween 20.
Likewise, theSigsbdizlivh ate pusam fid )= 6H I7.@ e @kubred using Biacore T100
Evaluation Sefjyge (P Heplthcre by ftnepmy G flsvdipfi@ phase at pH 7.4, The
sample concegiigperan@tiant RiflingGlurtre bul is10 mM MES (pH 7.4), 150
mM NaCl, a@&%%ég@q 2?}@1(1 SRBi4in vb.ycaxtitﬂ pugi@ 10 mM MES (pH 7.4), 150
mM NaCl, ang 905t fiveergir omat ogr aphi es:

Bl ue Sepharose al 6 FF
Assessment of thy] binding todryardicBat ogr aphy,

FeRigf ffcpoppiet ofFerhnd@ireitraeybudigp hitigo-DNA primers were prepared

based on the Wﬁ@n grecaglengsrncldsad . MedZ B 180(6):2377-2381). A
DNA fragmenpigntofingghia wiglq tepetyesohyprasdye BGRfuping hifmen cDNA (Human
Placenta Mard{RQkaly cDQﬁ,d:log@ﬂ) asta jerhrflape gtd fheypepared primers.  Using the
obtained DNAcfrbogsri s 2 e rate %whxyodmér Yp@xtracellular domain
containing the siemtregionMetElentUehs Erslifedver Fasdmserted into o
mammalian cﬂle)aksmms:tou@@gm@sd sedn@ce phppay) FeRa as set forth in SEQ
IDNO:79). Bikevisf. plsdP S aripts @cre Rprepiardd fhomman
p2-microglobpjih genegapshyk Esclpsed Copardyptindemit Sci. USA. (2002)
99(26):16 899%,}. nod ng.gﬂfm Hlk)é‘% tHe whol§ gene was prepared by PCR using
human cDNAKIézé‘@ﬁft@#ara‘hg{Rtady@RjA, CLONTECH) as a template and the
prepared primgx§y ( gngthe._ow %Aiﬁpgp}fﬁSas ytepiate, a DNA fragment encoding
thg whole ﬁ2—pﬂcr@y&1&jwnta@'ag@dig1@ppgip%et1~Met1 19) was amplified by PCR

and inserted ixf] agnerrig e el geion Seq) (e rere ecfdgrpucnce of human

p2-microglobflin ssstigrb iy AKIBYO180- 6 r ecept or
SolulflefBjinpppRRrevtas eppressed bty Sllqiiyk rr@@6 , The plasmids

constructed fom@a}n EfRe 20\ impdrgslqRin were2H Qlred Jrgryells of the human
embryonic }dd]}ffy %cer(d%qd azb Hg éEKZQBH (Invitrogen) using 10% FBS (Invitrogen)
by Iipofectioni S"[éeu@)[tmml% su@&%ta:nt wAS cpYgkd. and FeRn was purified using
1gG Sepharos¢§ QFWWeW%@qu) bribemsidybsaibed in J. Immunol.
2002 Nov 1; 1@&9}‘%%(} @]@gfed M@g}m@@gr@smg HiTrap Q HP (GE
Healiheare).  @cept of gene was prepar ed

by PCR using the priners,

and as a tenplate, cllNA

prepared fromthe pancreas

of cvnonol gus nonkey. The
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Utracel -5k (MI1ipore).

“Preparation of a

knownl 2dgh- afflﬁityreceptor

anti body A mammal i an cel

expressi on vector was

constructed to express
Determinatiod ACBi#4d$ doncerPdbionty] ny@}plasry 15 known

Antﬂhq'iygdncexarﬁtfozis mmpzye Pl ere|dpterr@ned by ELISA according to a

method knowp @ b@PHGH nard body. VQBF

11 21 hIgGﬂ |s descrlbed in

Qma. CRP concentration, and free

: &QﬂﬂL@ﬂ@@lﬁ@@§§945 AI the am no

The %qzadong}&reﬂgxe neagrolgh medkepstyef fytermined by ELISA using a
method knowg dlos¢ st ibretas set forth in

The @E@raﬁ@of[q@was deiFrmingd @ith?zgautomated analyzer (TBA-120FR;
Toshiba Medlpaéﬁgs{ge@e@op g CS;a)s R CRPHRANA PW CO., INC. )

The ngrajc@fgietior @@qe 9blegamgmolgus monkey IL-6 receptor in
ynomolgus rEogerS 1 (riEsell D PPERee daigpelaw:  All eGype
antibodies (cyo@i® Paket ©h an@apumgryhf Yererticf gatibody, and anti-human ILT6
receptor anﬁbg1y~isog@e Wus(na@cgé[nﬁpcgpmp@ﬂ)cx) in the plasma were
adsorbed ontogPppgin A g@mdﬁ\gé@l ofi gecgho! fugypontepdasma onto an appropriate
amount of rProteiyYSedgse ﬁaqg@qweqqm (G Hgalthcare) dried in a 0.22-pm filter cup
(Millipore). AFff. 'th%léyn iyerr Veaipned daypgsing high-speed centrifuge to
collect Vthe solettyriket rasert thxpl@@ i B;ﬂ g)lut@mlihaépassed through does not contain
Protein A-boymgyptyivpen & @@p@r@ﬁi@ﬁwépﬁe b‘;yomolgus monkey IL-6 receptor
complex. Thixsigre ﬁ:bqoyen of fefrfeduble H,é ppceptor can be defermined by
measuring thq cppeeiefopef soi!u]ait c@mlaolgﬁe&l’ﬁw HI‘ (Hﬁ;eptor in the solution that
passed through &rﬁjq&rg&s siheygrespiEgqn @frsohf)]o cynomolgus monkey IL-6 receptor was
determined using practhpdfeot ‘@ RpsTEES By {PeRcpstfog e concentrations of
soluble humaf By retebies  FRLEIREHOpOlgRpiEy (e hgierr (L-6R) prepared as
descrbed abyfopyd 18 BT, THEEPPIEIO Ol -6 rcsptor was
caleulated by Spifiyepeesicof the resulting

Free soluglg bﬁ @g@fobqqncgrérétto%qfﬁgr ao&g?d@s adrn.xmstr.ahon % 100
Soluble HStraserie] cﬁ%ntrb%yn %Ffofféf‘tﬁ% administration :
Icnown to those skilled in
the art. The high-affinity
anti-1L-6 receptor anti body
(herei nafter abbrevi ated as
"“control") was expressed and
purified using the
constructed expression
vectors by the nethod
described in 25 Exanple L
Preparatioit expmsion, and
pprification of TOC LI ZUVAB
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47 cells/nil and cultured in

a CO2 incubator (37C, 5%

002) for one I§ day and

ni ght. Then, e medi m was
1. An antibbd® D Vo@gkish Y heVS [Dhifi @tidbo Rgion &g the sequence of
SEQ 1D N® 2 ind Wi gt®dhair b1z e haViddertik dequence of SEQ ID NO:
2. medi um (I nvitrogen) was

added_ The prepared plasnld

was introduced into
2. An antlb&dé Iihiit éombtves"fl ﬁ:évy I:hialb]gf’u@ékte Fe&Uﬁnce of SEQ ID NO: 26
and a light phgif b5k, the qelqpencq«é%}iﬂ I]? N‘hé9

cul ture supernatants were
3. A gene B0dide @€ inedgy oemtifot £ U g ed

(approxi mately 2000 g, 5

1 .enperature) to
4Aywmrm%%%%%%g¥?;£ygnd sterilized

by filterin through 0. 22- pm
5. Ahost cf:l crlrfy@g thq\n:c{()f_ j Qv

(MIlipore) to obtain the
6. A metho8 fdlpﬁ)ﬁd’d@ aa mti®dy cAnted 19 delic@Sf claim 3 by culturing
the host ceW\& Eifm PUT ified fromthe

obt ai ned cul ture

7.A pharm% U cgniap%m 1orhc0mpr1¥ng%1e F?b Q)gclalm 1or2oran

antibody prp@ﬁgd ‘g;‘hf’ mﬁlg?i‘ ‘ﬁ@ “FProLein A

Sephar osem Fast Fl ow

( Arer sham Bi osei enees). To
determ ne the concentration
of the purified antibody,
absor bance was neasured at
280 ntn using a
spectrophot onet er. Anti body
concentrations were O

cal culated fromthe

det erm ned val ues usi ng an
absor bance coefficient
cal cul ated by the PACE

nmet hod (Protein Science
1995; 4:2411-2423).
Establ i shment of a human go
130- expressi ng BaF3 cel
l'ine A Ba. F3 cell
i ne expressing human gpl 30
was established by the
proeeditre descri bed 15



5 concentrationpf 300 ng/n
or 30 nem), approprlate
amount of sol uble human IL-6
receptor, and 10% FBS. The
cel | suspensidi&AwEre
di spensed (50 gliwell) into
The PG iitipn pppkidt IsmmCQERMITNG)ons comprising
second-generatipfypqtpculet Marepgppriof thag ﬂ)CILIZUMAB, by altering the amino acid
sequences of thg ytidblp @dlfom@nt wewmEof AOMTULBEhBILHs a hunanized
anti-IL-6 recep{R2d¢l1 1G¢bay, © ohha@ thﬂ:lnﬁ@l—nlt@%xﬁéa@}ty and increase the
pharmacokinetigs s tha, ddtwpdw@ efatGslaxewve vikh a (eﬁ @equency of administration,
and the mnnun@lan[cit&&iafht} and phiRocE:@icdl BopW2E @ability and homogeneity) are
improved. ThE fldsdntisv@Bonalto pidvides el for pﬁ%bigmse pharmaceutical
compositions. f Or t hree days. WST-8
The pri3@85&kEs ha(vgﬁ(lcelssﬁﬁpééﬂlaﬂeﬂgond -generation molecules that are
superior to TOdﬁLIiUl\B&B bmi)repﬁegsgf c&ﬂ@gﬁg a@tn@e[leh §§J)Ence alterations in the

CDR domains, Weldle gél(ln&;l En@a)nstamgigngl d wth 10
PBS. Immedi ately after 20 gl

of the reagent was added to
each well, the absorbance at
450 nra (reference

wavel engt h: 620 run) was
measur ed usi ng SUNRI SE
CLASSI C (PECAN). After
culturing for two hours, the
absor bance at 450 am
(reference wavel ength: 620
mu) was neasured act' The
I'L-6 receptor neutralizing
activity was assessed using
t he change of absorbance -
during two hours as an

i ndi cator. 15 Bi acore-based
anal ysis of binding to

sol ubl e hunan 1 L-6 receptor
Anti gen-anti body reaction

ki neti cs was anal yzed usi ng
Bi acore T100 (GE
Heal t hcare). The sol ubl e
human 11, 6 receptor-anti body
i nteracti on was neasured by
i mobi | i zi ng appropriate
anmounts of protein A or
protein AJG or anti-IgG
(v-chain specific) lilab'h



<110>

<120>

<130>

<150>
<151

<150>
<151>

<150>
<1515

<160>

<170>

<210>

Q211

212
213>

<220>
<223>

<400> 1

His Asp His Ala(l“ré

1

<210>

Assessnent of the binding to
human Fell a 15kefn is a
conpl ex of FcRti and

82-m crogl obulin. dige-DNA
pri mergg, Mer e prepared based
on the human Fan gene

CHUGAI %E@gﬁ%@%gb%sfmd osed (J. Exp.

80(6):2377-2381). A DNA
'mmm%?%%ﬁmﬂ?ﬁgncoding t he whol e,
s g ENe was prepared by PCR

lf6i ng hunan cDNA (Human

Pl acent a Mar at hon- Ready
P 20052898, O ontech) as a
2008-0%% | at e and the prepared

~ priners. Using the obtained

P 20005808 fragment as a tenpl ate,
2003-03-8 DNA fragnent encodi ng the

extracel | ul ar domain 20
JP 2009-6787At ai ni ng t he signal region
2009-03-{9Vet ] - Leu200) was anplified

by PCR, and inserted into a
17 mamal i an cel |l expression

vector (the amno acid
Patenting@gjtbsice of human FcRn as

set forth in SEQID NGO 79).
1 Li kewi se, oligo-DNA priners
6 i vere prepared based on the
et human 132-rni croglehul i n
artificiggene sequence di scl osed

(Proc. Natl. Acad. Sci. USA

(2002) 99(26):16899-16903) .
n artiffci esi i e .ng the
woreir e B LAITAL EP58E 02 by
PCR usi ng 25 hunan cDNA
(Hu- Pl acent a Mar at hon- Ready
DINA, CLONTECI ) as a
npl ate and the prepared
prinmers. Using the obtained
DNA fragnment as a tenpl ate,
a DNA fragnment encoding the
whol e pa-m crogl obulin
cont ai ni ng the signal region
(Metl -Met119) was anplified
by PCR and inserted into a

2



Q21>
212>
213>

<220>
<223

<400>

16
PRT

The plasma concentration of
free sol ubl e cymanol gus
nonkey | L-6 receptor in
cynonol gus nonkeys was
determ ned by the procedure
descri bed bel ow. All

artificl, @G type antibodies

(cynonol gus nonkey 119G
anti-human I L-6 receptor

.anti bo and anti - human
An artlf?cll_a_lllé sxin%é/slrzeed (?Qﬁ’fp%?e sequence

2

ant i body- sol ubl e cynonol sna
nnnkey 1L-6 receptor
l ex) in_the plasm were

e e s it Wk BHPLMPFOTEFH ATy

<210>
Q>
212>

3
10
PRT

I’oadi ng 30 §I of cynofol gus
nonkey plasma Onto an
appropri ate anount of
rProtein A Sepl arose Fast

"Flow resin (GE Heal thcare)

dried in a 0.22.-p.mfilter

<213 Artificigup (M | 1ipore). Then, the

<220>

solution in cup was splinted
down using a hi gh-speed

<223 An artif@@NY Byhthesige pdoer G Ista@et t he

<400>

3

sol ution that passed
t hrough. The sol ution that
passed through does not

Ser Leu Ala Arz G Nkralalet26h A ot ei n A- bound

1

<210>
211>
21
Q213

<220>
223>

<400>

4
6
PRT

anti-human pL-6 receptor

ant i body- sol ubl e cy-nonol gus
nonkey | L-6 receptor

conpl ex. Therefore, the
concentration of free
soluble IL-6 receptor can be

atiticiGet erm ned by neasuring the

concentration of soluble
cynonol gus nunkey 1L-6
t he sol ution

An artlflclaf?% !3nthes'zed %flyfepf'de 09 Pr ot ei n

4

passe rou
A The concentration of
sol ubl e cynonol gus nonkey
I L-6 receptor was determ ned
usi ng a nmet hod known to
those skilled in the art for



6. A nethod for producing an
anti body encodegsby the gene
of claim3 by culturing the
host cell of claimb5.
7. A pharnmaceutica

: , osition conprising the

TSMDWSM§Q¥¥body of claiml or 2 or

an 20 anti body produced by

the nmethod of claimé6. 52

ABSTRACT The present

i nvention provides

phar maceuti cal conpositions

@2 T conprising second- generation

@1 Atificigh) ecul es that are superi or
t han TOCI LI ZUVAB, by

220> altering the anmino acid 5

228> An artifislatiy evpitaaiged of yeertide seagerck abl e
and constant regions of

<400> 5 "10C1LI ZUMAB, which is a
humani zed anti-1L-6 receptor

Phe lle Ser Tyr|SgGly I&rtri AyOilyAsn troseelrngimele

1 tshe anti genwneutral i zisng
ability and increase the
phar macoki nctics, so that

<210> 6 the therapeutic effect is

Q11> 10 exerted with a less '

1> mr frequency of admnistration,

@1 artificidnd the inmmunogenicity,
safety and physi cocheni cal

20> properties (stability and

223> an artifRAMPYRNSLD Yol ypi £ sdofiRY Oved.
The present 1nvention also

provi des net hods for

produci ng these

Ser Leu Ala Arg hQhrr qpa(ﬁgﬂtp! T)(/:ral

1 CONpOSi ti gns. The

present inventors have

successful ly generated

o1 7 second- generation nol ecul es
that are superior to

@6 TOCI LI ZUMAB by appropriately

@1z Rt combi ni ng am no acid
sequence alterations in the
CDR dommi ns, vari able
reagi ons, and const ant

<210> 5
21> 16

<400> 6



<150> JP 2009- 67925 <151>
2009- 03-19 <16016117 <170>
Patent In version 3.4 <210>
1 <211> 6 <212> PRT <213>
013> Artiticiy T ificial <220> <223> An
artificially synthesized
0> pol ypepti de sequence <400> 1

<223> An artifi /a$léé§tme§1;!!7d§olﬂégdezs?%nc??e II'QTls

o> 7 <213> Artificial <220>

Asp Asp His Ala Val Ser
1 5

<210> 8

Q211> 16

212> PRT

213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 8
Phe lle Ser Tyr Ser Gly lle Thr Asn Tyr Asn Pro Thr Leu Gln Asp

1 5 10 15

<210> 9

211> 10

<212> PRT

213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 9

Leu Leu Ala Arg Ala Thr Ala Met Asp Val



<210>
Q211>
212>
213>

<220>
<223>

<400>

<223> An artificially
synt hesi zed pokypepti do
sequence <400> 2 Phe Il e Ser
Tyr Ser Sly Ile Thr Asn Tyr
Asn Pro Thrleu Gn Sly
151015 <210> 3 <211> 10
<212> PRT (213> Artificial
(220> <223> An artificially
1 synthesized pol ypeptide
wmp  S€quence <400> 3 Ser Lou Ala
ArtificiA)rg Thr Thr Ala Met Asp Tyr
1510 <210> 4 <211> 6 <212>
PRT <213> Artificial <220>
. <223> An artificially
An artitiqahly REETZE a0 BEH FoEF de
sequence 3/136 His Asp His
0 Ala Trp Ser

10

Gln Ala Ser Arg Asp |le Ser Ser His Leu Asn

1

<210>
211>
212
213>

<220>
223>

<400>

5 10
11
7
PRT
Artificial
An artificially synthesized polypeptide sequence

1

Tyr Gly Ser His Leu Leu Ser

1

<210>
<2t
212>
<213

5

12

9

PRT
Artificial



15 <210> 5 <211> 16 <212>
PRT <213> Arti ®iiwi al <220>
<223> An artificially

synt hesi zed pol ypepti de

<2205 sequence <400> 5 Phe Ile Ser
223> Mn artift M) lygﬁ'{hes%dypoIL;Jep%deg%enﬁsn Tyr
Pro

151015 <210> 6 <211> 10
<212> PRT <213> Artificial

Gly GIn Gly Asn AggZL thro 7221?F1> An artificiall y

: esi'zed pol ypepti de
sequence <400> 6 Ser Leu Ala
Arg Thr Thr Ala Met Asp Tyr
1510

<400> 12

<210> 13

QL1 1

<212> PRT

213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 13
GIn Ala Ser Thr Asp 1le Ser Ser His Leu Asn

1 5 10

210> 14

Q21> 1

<212> PRT

213> Artificial

220>
<223> An artificially synthesized polypeptide sequence

<400> 14

Tyr Gly Ser His Leu Leu Ser
1 5



210> 15
211> 9
212> PRT

<210> 7 <211> 6 <212> PRT

4/ 136 <213> Arta%kicial <220>
<223> An artificially

synt hesi zed pol ypepti de
sequence <400> 7 ASP Asp H's
Ala Val Set 15 <210> 8 <211>
16 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized

213> Artificial

<220>

pol ypepti de sequence <400> 8
Phe Ile Ser Tyr Ser Ay Ille
Asn Tyr Asn Pro Thr Lou

hr
Q%>Anmh%g%Wﬂ@Bﬁ&@fﬁf@ﬂQZTﬁgeg <211>

<400> 15

10 <212> PRT <213>
Artificial

Gly Gin Gly Asn Arg Leu Pro Tyr Thr

1

<210> 16
2> 1
<212> PRT

5

<213> Artificial

<220>

<223> An artificially synthesized polypeptide sequence

<400> 16

Gin Ala Ser Gin Asp lle Ser Ser Tyr Leu Asn

1

Q10> 17
Q1> 7
212> PRT

5 10

213> Artificial

<220>

223> An artificially synthesized polypeptide sequence



<220> <223> An artificially
synt hesi zed pobkypepti de
sequence <400> 9 Leu Led Al a
Arg Ala Thr Ala Met Asp Vval
5/ 136 1510 <210> 10 <211> 11
<212> PRl <213> Artificial
<220> <223> An artificially
nt hesi zed pol ypepti de

e Q8 oRce <400> 10 Gin Ala
er Arg Asp lie Ser Ser His
Lou Asn 1510 <210> 11 <211>
10> 18 7 <212> PRT <213> Artificial

<220> <223> An artificially
@> 9 gynt hesi zed pol ypepti de

<212> PRT sequence
213> Artificial

<400> 17

<220>
<223> An artificially synthesized polypeptide sequence

<400> 18
Gly GIn Gly Asn Arg Leu Pro Tyr Thr

1 5

<210> 19

Q211> 19

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 19
GIn Val GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu

1 5 10 15

Thr Leu Ser Leu Thr Cys Ala Val Ser Gly His Ser Ile Ser His Asp



<400> 11 Tyr Ay Ser H's Lou

Leu Ser 15 <210m612 <211> 9

<212> PRT <213> Artifici al

6/ 136 <220> <223> An
gpartificiajly syntheg zed

pol ypepti de sequence <400>

12 dy Gn Ay Asn Arg Leu

msAMTmSMR%QMJme QJW éyég%Qﬁi%gﬁp

% atitictal <2200 ¥223> mn
art ificially synthesized

Ile Gly Phe lle Sg; éSer N Iqe SAsn E?SHCPG &4&32
%0 Ser r Hi s Lou %Asn 1510

GIn Gly Arg Val Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Ser Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly Glu Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

<210> 20

Q211> 119

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 20



<210> 14 <211> 7 <212> PRI
<213> Artificiahn3s220> <223>
An artificially synthesized
pol ypepti de sequence <400>
14 Tyr Ay Ser H's Leu Lou

GIn Val Gin Leﬁﬁﬁ GlJ-ér o1f b1 30 Leﬁ%ﬂl@ys prh2er TAL1>

1 12> PRT,<213> Artificial
<220> <223> An artificrally
synt hesi zed polypeptide

S qyenc§ <400 Gn
Thr Leu Ser Lei riCys Afa Va y H|s r Ile His
m%fy Asn % Jr Hr

His Ala Trp Ser Trp Val Arg Gin Pro Pro Gly Glu Gly Leu Glu Trp
35 40 45

I{e Gly Phe Ile Ser Tyr Ser Gly lle Thr Asn Tyr Asn Pro Ser Leu
50 55 60

Gin Gly Arg Val Thr lle Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Giu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Ser Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly Glu Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

<210> 21
211> 119
<212> PRT



<210> 16 <211> 11 <212> PRT
<213> Artificiah3<220> <223>
An artificially synthesized
polypeptide sequence <400>

a1 artitios G N Ala Ser Gn Asp lie
Ser Ser Tyr feu ken 1510

2205 <210> 17 <211> 7 <212> PRT

<223> An artlflczl-%F":‘> sym.Ar (P4 fpolypa?ldes ge/Fce?C);Fu Les
Gu Ser 15 <210> 18 <211> 9

W 21 5195 PRT <213> Artificial

GIn Val GIn Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr -Cys Ala Val Ser Gly Tyr Ser Ile Ser Asp Asp
20 25 30

His Ala Val Ser Trp Val Arg Gln Pro Pro Gly Glu Giy Leu Glu Trp
35 40 45

Ile Gly Phe fle Ser Tyr Ser Gly Ile Thr Asn Tyr Asn Pro Thr Leu
50 55 60

Gln Asp Arg Val Thr ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Leu Leu Ala Arg Ala Thr Ala Met Asp Val Trp Gly Glu Gly
100 105 110

Thr Leu Val Thr Val Ser Ser



<220> <223> An artificially

synt hesi zed polypePti de

sequence <400> 18 Sly G n

Sly Asn Arg Leu Pro Tyr Thr
e PRY <213> Artificial <220>
<223> An artificially
synt hesi zed poi ypepti de

:;:?i 1227 sequence <400> 19 G n Val
ip mr AN Lau dn Gu Ser Sly Pro

15 <210> 19 <211> 119 <212>

y Leu Val Lys Pro Ser Qu

@ ”“““%51015 9/ 136 202530 His Al a

<220> ”proGIX,GIuGIXLeuGIuTip

223> hn artifighaply sptnasized p@pv iU F ¢ Ser
Tyr Ser Gy Ile Thr M Tyr

“> 2 Asn Pro Thr Leu 505560 G n

Trp Ser Trp Val Arg Gn Pro

Ay Arg Val Thr Ile Ser Arg

Asp Ile Gin MetAgrrflnAgrrfrogerrSerLlylsSthSefrhzf Gly_eo
L Fyr 65707580 5

Asp Ser Val Thr lle Thr Cys Gin Ala Ser Arg Asp lle Ser Ser His
20 25 30

Leu Asn Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Glu Leu Leu [le
35 40 45

Tyr Tyr Gly Ser His Leu Leu Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr Ile Ser Ser Leu Glu Ala
65 70 75 80

Glu Asp Ala Ala Thr Tyr Tyr Cys Gly Gln Gly Asn Arg Leu Pro Tyr
85 90 95



Leo G n Met Mh Ser Leo Arg
Ala Qu Asp Thraal a Val Tyr
Tyr Cys 859095 Ala Arg Ser
Leu Ala My Thr Thr Ala Met
Asp Tyr Tip Sly Au dy
Thr Phe Gly aln]19y0ﬂwp§s1\;lapa|;rh£ gl-eo_Vol Thr
woval Ser Sgr 115 <210> 20
211> 119 <212> PRT <213>
Artificial <220> <223> An
o g art ificially synthesized
1 107 pol ypepti de sequence 10/136
G’n Val Gn Leu Gn Gu Ser
212> PRT Pro Ay Leu Val Lys Pro
@ Art”"°'§er d u 151015 Thr Leu Ser
Leu Thr Cys Ala Val Ser Ay
<2205 Hs Ser Ile Ser H's Asp
223> An artifoipdlg Yorhasjized pwpeatic?rsmuegér Tr P
Val Arg Gn Pro Pro Ay Qu
400> 2 @y Lou Qu Trp 354045 Ile
Gy Phe Ile Ser Tyr Ser Ay
Asp lle Gin Met|ThréiIn'|'S|srrProp§‘5rnSeF|'lylr SeldAg mSePYah GiBer
1 lbeu 505560 @ n Ay Artp Val
Thr Ile Ser Arg Asp Asn Ser
Lys Asn Thr Leu Tyr
Asp Ser Val Thr |le Thr Cys GIn Ala Ser Thr Asp lle Ser Ser His
20 25 30

Leu Asn Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Glu Leu Leu lle
35 40 45

Tyr Tyr Gly Ser His Leu Leu Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr lle Ser Ser Leu Glu Ala
65 70 15 80

Glu Asp Ala Ala Thr Tyr Tyr Cys Gly Gin Gly Asn Arg Leu Pro Tyr



65707580 Leu G n Met Asn Ser
Leu Arg Ala A un#sp Thr Al a
Val Tyr Tyr Cys 859095 Al a
Arg Ser Leo Ala Arg Thr Thr
Asa Met AspyTyr Trp Gy Gu
@y 100105110 Thr Leu Val
Thr Val Ser Ser 115 <210> 21

Thr Phe Gly Gln(%yl%r Ly51}96,<12,1a> PRT 11/136

100 iclral <220> <223>
An art|f|C|aIIy synt hesi zed
pol ypepti de sequence <400>
21 Gn Vol Gn Lou Gn Qu

Q210> 24 Ser d y Pro a y Lou Val Lys
@ 107 pro Ser @u 151015 Thr Leu
ii:;i PRT - Ser Leu Thr Cys Ala Val Ser

Artificig} y Tyr Ser Ile Ser Asp Asp
202530 Hi's Ala Val Ser Trp

<220> Val Arg Gn Pro Pro Ay Qu
228> An artif@galy pyptppsi@d go! pirEde 3BUEDL 5
<400> 24

Asp lle GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10° 15 '

Asp Ser Val Thr lle Thr Cys GIn Ala Ser GIn Asp Ile Ser Ser Tyr
20 25 30

Leu Asn Trp Tyr GIn Gln Lys Pro Gly Lys Ala Pro Giu Leu Leu lle
35 40 45

Tyr Tyr Gly Ser Glu Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr lle Ser Ser Leu Glu Ala
65 70 75 80



Ile Sly Phe Ile Ser Tyr Ser
Ay He Thr Asnisisg Asn Pro
Thr Lou 505560 G n Asp kg
Val Thr Ile Ser Arg Asp Asn
Ser Lys Asn Thr Lou Tyr
Glu Asp Ala Ala6 7 8 s | eu Ser
AR A Rt e
Val Tyr Tyr Cys 859095 Al a
Arg Leu Leu Ala kg Ala Thr

Thr Phe Gly elr’é{@mrl'v%%vf@g!ﬂg% 1;; ES? )ilsGl u
%210> 22 $11> 107 <212> PRT
<218> Artificial <220> <222>
An artificially synthesized
210> 25 pol ypepti de sequence <400>
@ M3 52 Asp Ile Gn Met Thr Gn
@2 T ger Pro Ser Ser Lou Ser Ala
Q@ Mtificidar \al Sly 161015 Asp Ser
Val Thr Ile Thr Cys A n Al a

<220> Ser Arg Asp Ile Ser Ser H's
<223> An artif@@?lsg@thesized polypeptide sequence

<400> 25
Gln Val GIn Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu

1 5 10 15

Thr Leu Ser Leu Thr Cys Ala Val Ser Gly His Ser Ile Ser His Asp
20 25 30

His Ala Trp Ser Trp Val Arg Gin Pro Pro Gly Glu Gly Leu Glu Trp
35 40 45

Iie Gly Phe Ile Ser Tyr Ser Gly lle Thr Asn Tyr Asn Pro Thr Leu
50 55 60

GIn Gly Arg Val Thr ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr



Leu Asn Trp Tyr G n G n Lys
Pro Ay Lys Al@ifro G u Lou
Leu Il e 354045 Tyr Tyr Sly
Ser H's Leu Lou Ser Sly Val
Pro,Ser Arg Phe Ser Ay,

505560 Ser Sly Ser Sly Thr
Asp Phe Thr Phe Thr Ile Ser

er Lou u a 6 758
Leu Gin Met Asn%g/Liuéég A[Iar%rlu gstﬁlehr A& %7% %r %s y
Thr Lys Val "Qu lie u
100105 <210> 23 <211> 107
<212> PRT <213> Artificial
Ala Arg Ser Leué?j@JhrJQz\égMeNip grr {r? ?IY @F gy | y
Wsynt hesi Z&d pol ypept'? de
sequence <400> 23 Asp lle
Gn Met Thr Gn Ser Pro Ser
Thr Leu Val Thr &gd Ser| Ser plaery ThralvegS xRt Sex/ig| Phsg| y
15 1510. 1'% Asp Ser W¥al Thr lle
Thr Cys G n Ala Ser Thr Asp
Ile Ser Ser H's 202530 Leu
Pro Leu Ala ProAgﬁer'[ysp;er'lTyrrSer@lmGI;GhtnAlaLlygLePr 0
130 Gy Lbgs Ala Prosd u Leu Leu
e

65

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 150 155 160

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu
165 170 175

Gin Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
180 185 190

Ser Asn Phe Gly Thr GIn Thr Tyr Thr Cys Asn Val Asp His Lys Pro
195 200 205

Ser Asn Thr Lys Val Asp Lys Thr Val Glu Arg Lys Ser Cys Val Glu



354045 Tyr Tyr Sly Ser Hi s
Lou Lou Ser 4 wyndal Pro Ser
Arg Phe Ser @y 505560 Ser
Sly Ser Ay Thr Asp Phe Thr
210 Phe Thy Ile Ser,ser Leu Gu
Alla 65707580 14/136 859095
Thr Phe GIy Gn GIy Thr Lys

Cys Pro Pro Cysi’ao Al io Pro ng)GGI ir %g?tve fe%ig;
Artl%l ci al <2 %> <223> AR

art ificially synthesized
pepti de sequence <400>
Phe Pro Pro LySZDZf Tm léu l@ H Wéerg -T]hh Fro éu n
3 Pro Ser®Ser Leu SB Ala
Ser Val dy 151015

Val Thr Cys Val Val Vai Asp Val Ser Gin Glu Asp Pro Glu Val Gin
260 265 270

Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys
215 280 285

Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe Arg Val Val Ser Val Leu
290 295 300

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

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

Thr Lys Gly GIn Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser
340 345 350

Gin Glu Glu Met Thr Lys Asn GIn Val Ser Leu Thr Cys Leu Val Lys



Asp Ser Val Thr Ile Thr Cys
Gn Ala Ser Gnnksp Ile Ser
Ser Tyr 202530 Leu Asn Trp
Tyr Gn Gn Lys Pro Ay Lys
Ala Pro,du Leu Leu Ile

354045 QIﬁylr Tyr Ay Ser Qu
Leu Qu Ser Ay Val Pro Ser

Gly Phe Tyr Pro% @eﬁs\g[%ﬁﬁ 95 6gly.?iﬁr
Tyr Tsyr CYS Gly bn Ay Asn
Arg Leu Pro Tyr 859095 Thr

355

Phe Ay Gn Ay Thr Lys Val
Pro Glu Asn Asndyrdysl TlhreThrdrzuProllh%lfbgp 2032 segly 25
385 <21¥% 443 <21%% PRT <21%2

Artificial <220> <223> An
artificially synthesized
Ser Phe Phe Leuﬁtﬂ Syld.esd{eq TdreVaIS@[queﬁcgg k400>
2% Gn Val @ n Lou Gf5G U
Ser Sly Pro Ay Leu Val Lys
Pro Ser Gu 151015 Thr Lou
Glu Gly Asn Val BeersercgLber THaIr MetCyysal Al @LeMgih AlSer
205y Hs Sex Ile SeraH s Asp

His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro
435 440

<210> 26

211> 443

<212> PRT

213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 26

GIn Val GIn Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15



202530 H's Ala Trp Ser Trp
Val Arg Gn PrggnRro Ay GQu
Ay Leu Qu Trp 354045 Ile
Gy Phe Ile Ser Tyr Ser Ay
IIe Thr Asn Tyr Asn Pro Thr

o kB SPE00 o 120, P TOTSEC

Ala G u Asp Thr Alao\/al Tyr
Tyr Cys 859095 Ala Arg Ser
His Ala Trp SerA];ép VaI-ﬂrﬁ,GlﬁrPerr@IyGIGilnLe@@Trlg/bt
% 10010514120 Thr Leu®val Thr
VaI Ser Ser Ala Ser Thr Lys
Pro Ser Val Phe
Ile Gly Phe "eﬁ@lfzserl‘%"P%AS'LBUASNraSePF%

50 Ser $Br Lys Ser®%Thr Ser Ay
Gy Thr Ala Ala Lou
130135140 Ay Cys Leu Val

Gin Gly Arg Valuyg IeAgp‘\rgWrr AsPhelyPrsoThey TvPr o
65 Val®o Thr Val Ser Trp 80
145150155160 Asn Ser Gy Al a
Leu [hr Ser Ay Val Hi's Thr
Leu GIn Met AsnBki@euRFe0niAdiduspVad Al @UTyr Tyr Cys
85 90 95

Ala Arg Ser leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly Glu Gly
100 105 110

Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
115 120 125

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Aia Leu
130 135 140

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 150 155 160



165170175 G n Ser Ser Ay
Lou Tyr Ser Lawiser Ser Val
Val Thr Val Pro Ser
180185190 Ser Asn Phe dy
Thr G n Thr Tyr Thr Cys Asn
S 1] V a i r a ¥a €
Asn Ser Gly Ala %l ThA%g%g"l P Lv)’ighgﬁvgib#éﬁzo
Cys Pro Pro QIS Pro Ala Pro
Pro VaI Ala Sly Pro Ser Val

Gin Ser Ser Glyl}eu Tyr Ser Lexpge 9?§i§149a1.ﬁr0 SeLPr 0

180I\/let IIe Sér Arg Thr "Bro 81u
245250255 Val Thr Cys Val

Val Asp Val Ser Gn Qu
Ser Asn Phe GlyAgr Glr}j'lhr Tyrdhr Cwa VaGi\sh His Lys Pro

199 26026522900 Phe M % p Tyr Val

Asp Ay Val 8lu Val H's Asn
Ala Lys Thr Lys 275280285

Ser Asn Thr Lyst'alokspAysQThrGaluﬁltﬁllryLyGenCyphiéGIASn

210 Ser TP¥r Phe Arg2¥al  Val Ser
Val Leu 290295300 Thr Val

Val H's Gn Asp Trp Leu Asn

Cys Pro Pro Gys BtoyAlalPyocPro(kILAIAT8)Y Prd_SgsVaCyrsLel y S
225 230 235 240

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Giu
245 250 255

Val Thr Cys Val Val Val Asp Val Ser GIn Glu Asp Pro Glu Val Gin
260 265 270

Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys
275 280 285

Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe Arg Val Val Ser Val Leu
290 295 300



305310315320 Val Ser Asn Lys
Sly Leu Pro Alavi8ro Ile G u
Lys Thr Ile Ser Lys
325330335 Thr Lys Sly Gn
Pro Arg Gu Pro Gn Val Tyr

Thr Val Val His gl ASJ—#&JLe[P TP 0 O61PF Lys oys Lys

305 340345350 18/,136 355360365
Gy Phe Tyr Pro Ser Asp lie
Ala Val Au Trp Gu Ser Asn

Val Ser Asn Lys !nyeucgronAI%Zooﬁi(ﬁlgﬁs?_ﬁlfhﬁ_ eq_y‘s_)
ro Met Led’ Asp Ser ASp Gy
385390395400 Ser Phe Phe Lou

s Leu_Thr Val

hr Lys G'“'“L"Vs”%é‘r” Hid el ‘Zb%&ftms
“du Ay ASh val Phe*%er Cys
Ser Val Met Hs AQu Al a Leu
H s Ala 420425430 Hi s Tyr

Gin Glu Glu MEtTHI’LysGEanInLV?ISS”SéLl’ Th_@gleSir Ly ou

35 Ser Pro%435440 <2%0> 26

<211> 443 <212> PRT <213>
Artificial

Gly Phe Tyr Pro Ser Asp lle Ala Val Giu Trp Glu Ser Asn Gly Gin

370 375 380

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

Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln
405 410 415

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

His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro
435 440



<220> <223> An artificially
synt hesi zed pobyipepti de
sequence <400> 26 19/136
Thr Leu Ser Leu Thr Cys Al a
Val Ser Sly His Ser lie Ser
H s Asp 202530 H's Ala Tip

zﬁiL Ser lip Val Arg Sin Pro Pro
Sly Qu Sly Leu Au Tip
<212> PRT

@15 Artiﬂc_354045 Ile Sly Phe Ile Ser
T&r Ser Sly Ile Thr Asn Tyr
Asn Pro Ser Leu 505560 G n
@ gy Arg Val Thr Ile Ser Arg
<223> An artif'%ablyﬁg%esg@rpoltpfpgidewncq-hr Leu
Tyr 65707580 Leu G n Met Asn
@0 27 Ser Leu Arg Ala Gu Asp Thr
Ala Val Tyr Tyr Cys 859095
GIn Val GIn Leupalndilupaergﬁlsgé? Gly_@pVaALyaPrAlseg &MThr
1 Thr Ala Met0Asp Tyr |5 Sly
GQu Sly 100105110 Thr Leu
Val Thr Val Ser Ser Al a Ser
Thr Leu Ser LeuTrhrrCysLAyesVaSlety 61 PIYOSeSEE SeWgeb AsPhe
201151201252 30

His Ala Val Ser Trp Val Arg Gln Pro Pro Gly Glu Gly Leu Glu Trp
35 40 45

Ile Gly Phe Ile Ser Tyr Ser Gly Ile Thr Asn Tyr Asn Pro Thr Leu
50 55 60

Gln Asp Arg Val Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Leu Leu Ala Arg Ala Thr Ala Met Asp Val Trp Gly Glu Gly



Pro Leu Ala Pro Ser Ser Lys
Ser Thr Ser Slya&%y Thr Al a
Ala Leu 130135140 20/136
Asn Ser Ay Ala Lou Thr Ser
Iy Vol Hi.s Thr Phe Pro Al a
ol Lou 18170175 G Ser
Ser Sly Leu Tyr Ser Leu Ser
hr Pro Ser
Thr Leu Val Thr Vg Osi 8% 1@@%3@; Lyﬁgl Prﬁ,ﬁeé Vaéley
"™ Thr @ n®rhr Tyr TH' Cys Asn
Val Asp His Lys Pro
195200205 Ser ©Mh Thr Lys Vol
Pro Leu Ala Pro’&grpSerL%SerrﬁrSewY GIGThU MANQ LeE s
130 Ser Cys val d u14210215220
Cys Pro Pro Cys Pro Ala Pro
Pro Vol Ala Ay Pro Ser Vol
Gly Cys Leu Val Pfpehon] Ten P XPSRB0QBEPAB! Phé» Pr o
145 Pra%Lys Pro L¥s Asp Thr t6Rou
Met Ile Ser Arg Thr Pro Qu
245250255 Vval Thr Cys Vol
Asn Ser Gly Ala\/@l Thr\Serl GIyABIpHi Vbl PhéSB6 AlEante@ U
Asp Pro Qumvol An 115
260265270 Phe Asn Trp Tyr
Vol Asp Ay Val GQu Val H's
GIn Ser Ser GlyA&MyrAbraeulsyrSser MAIl val-}Sval Pro Ser
180 185 190

Ser Ser Leu Gly Thr Gin Thr Tyr Ile Cys Asn Val Asn His Lys Pro
) 195 200 205

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys
210 215 220

Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
225 230 235 240

Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met [le Ser



275280285 21/136 Thr Val
Val His Gn Aspaskrp Leu Asn
Sly Lys Au Tyr Lys Cys Lys
305310315320 Val Ser Asn Lys
Leu Pro a Prolie Gu
Eﬁly%/ Thr I|e25@|er Lys 5
325330335 Thr Lys Ay d@n

Arg Thr Pro GIu.IVF]I Thr sgVaIPVaI Vabl\ D Va?Seles %u As-;l)-

26"340345350 Gn du dU Met
Thr Lys Asn G n Val Ser Leu
s Leu Val é’
Pro Glu Val LysngsﬂgeogTerSValsl}s%/GIPﬁé lt‘-gﬁ Hlpﬁsb
25 Ser Asplie Ala VB du Trp
Gu Ser Asn Sly Gn
370375380 Pro A u Asn Asn
Ala Lys Thr LysTsprArgLGylsGIq%rTyl’Thrr Septhp TyPgrg Vale t
290 Leu A®%p Ser Asp¥dy
385390395400 Ser Phe Phe Leu
Tyr Ser Lys Lou Thr Val Asp
Val Ser Val LeuU’ySlaISQJrHisAﬂrgAs;;ﬁ’rpLeGsmGIy Lys Glu
305 405410415 A wid y Asn Vab
Phe Ser Cys Ser Val Met His
GQu Ala Lou Hs Ala
Tyr Lys Cys Lys4‘2@42\5|4_&0\la Leu Pro Ala Pro lle Glu Lys
325 330 335

Thr lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn Val Tyr Thr
340 345 350

Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin Val Ser Leu Thr
355 360 365

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Afa Val Glu Trp Glu
370 375 380

Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu



H's Tyr Thr G n Lys Ser Lou

Ser Lou Ser Pron#35440

22/ 136 <210> 27 <211> 447

<212> PRT <213> Artificial
385 <22Qp <223> Aggartificiglly

synt hesi zed pol ypepti de

sequence <400> 27 G n Val

Asp Ser Asp Gly(%ernPheLF‘Re Ley y|' Seq_ys Lei.i_’r r VagAsx Lgr 0

T o1s thr 150 ser Lot Thr
Q/s AI a Val Ser Gy Tyr Ser
s E 530 His
er Arg Trp Gln&ln Gly\}ér] Valspé Se;r(‘P/FP)Sevéal MeN @Glé n
Ppro Pro 512§/ Gu Sly®ou Qu
Trp 354045 Ile Sly Phe Ile
~ Ser_Tyr Ser Sly Ile Thr Asn
AmLwHmAvaﬂwA£Hﬂ¢w%&Tﬁf%L@&%565560
®Gn Asp™Arg val THP |le Ser
Arg Asp Asn Ser Lys Asn Thr
Leu Tyr 65707580 Leu G n Met
21> 8 Asn Ser Leu Arg Ala G u Asp

ei> 214 Thr Ala Val Tyr Tyr Cys
<212> PRT

213> Artificial

220>
<223> An artificially synthesized polypeptide sequence

<400> 28
Asp 1le Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 . b 10 15

Asp Ser Val Thr Ile Thr Cys GIn Ala Ser Arg Asp |le Ser Ser His
20 25 30

Leu Asn Trp Tyr Gin GIn Lys Pro Gly Lys Ala Pro Glu Leu Leu ile
35 40 45



859095 23/136 100105110 Thr
Leu Val Thr Valsn®er Ser Al a
Ser Thr Lys Sly Pro Ser Val
Phe 115120125 Pro Leu Al a

Pro Ser Ser Lys Ser Thr Ser

Tyr Tyr Gly Serq syLeu%lySer é?)r VaALrgSeA!A €Phl€§elrl Gly

Lys Asp Tyr Phe Pro Gu Pro
Val Thr Val Ser Trp

o oo oA SEIIRERER, peva it

6 Phe Pro Al a aI Leu
165170175 Gn Ser Ser Sly
r Ser Leu Ser Ser Val
Glu Asp Ala Ala\ygl Tyr HfrCys\ﬁésl GIrFﬁlesggF Leu Pro Tyr
‘ 80185190 SBr Ser Leu®sly
Thr @ n Thr Tyr Ile Cys Asn.
~ Val Asn His Lys Pro
Thr Phe 61y 6In YT GG uSdy ClsHTITHE AR §ia
10\al Asp L¥s Lys Val'"@ u Pro
Lys Ser Cys Asp Lys
210215220 Thr His Thr Cys
Pro Ser Val PheFPre(BheFPro(fro@yrsl\s;PflL()Glrﬁﬂe@_LyP&eoGlG u
115 Leu LeuzuSly Sly Pro

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val GIn Trp Lys Val Asp Asn Ala Leu GIn Ser Gly Asn Ser GIn
145 150 155 160

Glu Ser Val Thr Glu GIn Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 - 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 185 190



225230235240 24/ 136
245250255 Arg ZFhws Pro d u
Val Thr Cys Val Val Val Asp
Val Ser H's Gu Asp
260265270 Pro A u Val Lys

Ala tys Glu ValFSHi AN TlePsed ¥F Y@ 1ABR s Y

15 Val du, VaI H s
275280285 Ala Lys Thr Lys
Pro A’g Gu Gu An Tyr Asn
le1nr Tyr Arg Val

e a6 38000 0 Vel Ser Val Leu

Thr Val Leu Hs Gn Asp Trp

Leu Asn Gy Lys Qu

@105 29 305310315320 Tyr Lys Cys Lys
Val Ser Asn Lys Ala Leu Pro

@2t Ala Pro Ile du Lys

@z T 395330335 Thr Ile Ser Lys

213> Artxfrclm a Lys a y Gn Pro Arg du
Pro G n Val Tyr Thr

220> 340345350 Leu Pro Pro Ser

<223> An artifiA'ragy y}@:b&si@p eplypeglide quqencq_ys Asn
G n Val Ser Leu Thr

<400> 29 355360365 Cys Leu Val Lys
Gy Phe Tyr Pro Ser Asp lle

Asp |le GIn Met Njr aana|Pro@rLSer'|[ptpSerGIa_jSer Val Gly

1 5 10 15

210

Asp Ser Val Thr tle Thr Cys GIn Ala Ser Thr Asp |le Ser Ser His
20 25 i 30

Leu Asn Trp Tyr Gin GIn Lys Pro Gly Lys Ala Pro Glu Leu Leu Ile
35 40 45

Tyr Tyr Gly Ser His Leu Leu Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr fle Ser Ser Leu Glu Ala



370375380 25/136
385390395400 AspssSer Asp Gy
Ser Phe Phe Leu Tyr Ser Lys
Leu Thr Val Asp Lys
405410415 Ser ;;Arg Trp Ggn
G n dy Asn Val Phe Ser Cys
Ser VaI Met His Gu

Glu Asp Ala Al?%r Tyr ysl_%yALl%aaGlyL%EArg ILeéPro Tyr
er Leu Ser PPr o 43544 445
<210> 28 <211> 214 <212> PRT
3> Artificial <220> <223>
Thr Phe Gly G'"AEW Hr't P By Hf iy ehihestsed
%ol ypept i B& sequenc&®<400>
28 Asp Ile Gn Met Thr Gn
Ser Pro Ser Ser Lou Ser Ala
Pro Ser Val PheSéerPhe\}’m Pr(GelyAs;ﬂ_@tlgllgu quﬁ;r gér
"5 val Thr'|le Thr C%& Gn A a
Ser Arg Asp Ile Ser Ser His

65

202530
Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin Ser Gly Asn Ser Gin
145 150 155 160

Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Giu Lys His Lys Val Tyr
180 185 190

Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 205

Phe Asn Arg Gly Glu Cys



26/ 136 Tyr Tyr Ay Ser H's
Leu Leu Ser dypndal Pro Ser
Arg Phe Ser @y 505560 Ser
@y Ser dy Thr Asp Phe Thr
210 Phe Thr Ile Sur Ser Lou Qu
Ala 65707580 G u Asp Ala Al a
Thr Tyr Tyr Cys Ay G n Ay
Asn Arg Leu Pro Tyr 859095

om we Thr Phe aly Gn dy Thr Lys
oD BRI Val Glu Ile u Arg Thr Val

100105110 Pro Ser
o Art'f'c'@ll Phe Ile Phe Pro Pro Ser
w0 Asp Qu Gn Leu Lys Ser dy
115120125 Thr Al a Ser Val
<223> An artlfvéﬂl ly @S}tgemEeé aol)ﬁ@ﬂdeﬁgqﬁencrvh Phe
Tyr Pro Arg u Ala
00> % 130135140 Lys Val @n Trp
Lys Val Asp Asn Ala Lou @ n
Asp lle Gin Metg@'reln@ryProA%rnSergélr Seg g Ser Val Gly
1 P45150155160 A u Ser Val Thr
G o Gn Asp Ser Lys Asp Ser
Thr Tyr Ser Leu Ser

Asp Ser Val Thr IGTHr PG 16AIa LRr7Fid BE!ie Ser Ser Tyr
20 25 30

Leu Asn Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Glu Leu.Leu lle
35 40 45

Tyr Tyr Gly Ser Glu Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr lie Ser Ser Leu Glu Ala
65 70 75 80

Glu Asp Ala Ala Thr Tyr Tyr Cys Gly GIn Gly Asn Arg Leu Pro Tyr
85 90 95



Ala Cys Au Val Thr H's Gn
W Leu Ser Sersof¥s0 Val Thr
" Lys Ser 195200205 Phe Asn
Arg Sly Au Gys 210 <210> 29
<211> 214 <212> PRT <213>
mr%eMym#M&%?wC a? Hg%uA?h @?AMAP
polypeptlﬁe sequence <400>
29 Asp [le Gn Met Thr Gn
Ser Ser Leu Ser Ala
Pro Ser Val PhegéerPhVécl PrzsfeyAsrlgiEjigu ﬂgﬁer gér
" val Thr'l1e Thr & Gn Al a
Ser Thr Asp Ile Ser Ser His
202530 Leu Asn Trp Tyr G n
Thr Ala Ser Val@lrf)ysLLytsLelP}slesrsfhyTyLVSArAFIaAIpr 0
130 A u L& Leu |l e™54045 Tyr
Tyr Sly Ser His Leu Leu Ser
Sly Val Pro Ser Arg Rhe Ser
Lys Val Gln Trp@sWal 558060 LePBY £B6Y 8HFOTHB0

145 A us)Asp Al a Alsa Thr Tyr 16Tyr
Cys Sly Gn Ay Asn Arg Leu
Pro Tyr

Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 185 190

Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 205

Phe Asn Arg Gly Glu Cys
210

<210> 31
211> 324
212> PRT



859095 Thr Phe Ay Gn Ay
Thr Lys Val dwilsle Qu Arg
Thr Val Ala Ala 100105110
Pro Ser Val Phe Ile Phe Pro
@13 artificlEr 0 Ser Asp Gu G n Leu Lys
Ser Ay 115120125 Thr Al a
<2905 Ser Val Val Cys Leu Leu Asn
<223> An artlf%nly EyhtﬁestM ol)P gpgdeégqgancg u Aa
: 130135140 Lys Val G n Trp
o> 3 Lys Val Asp Mh Ala Leu G n
Ser Sly Asn Ser G n
0 Val Thr
,:\Ia Ser Thr Lysgyﬁ’ %er]VSISP}qOSL HT_IS gero‘sirl§er
hr Tyr Ser °Leu Ser
165170175 Ser Thr Leu Thr
Ser Ly Al a r
Ser Thr Ser GIYLVSThrI'AIiIaSNa Gly\féﬁ Leu-l-\?FLys sp Tyr
°18018519¢° Al a Cys G’u Val
Thr HHs Gn Sly Lou Ser Ser
Pro Val Thr Lys Ser
Phe Pro &lu Pro Y gy 5 So5 T A9grr186 2p0™<$1 0>
% 30 <2171% 214 (2128 PR <213>
Artificial

Gly Val His Thr Phe Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser
50 55 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 Ser 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



<220> <223> An artificially
synt hesi zed potypepti de
sequence <400> 30 Asp lle
Gn Met Thr Gn Sec Pro Ser
15 Ser Leupper Ala Sgp Val Sly
151015 Asp Ser Val Thr lle
Thr Cys G n Ala Ser G n Asp

Thr Leu Met IIJ 4e|eAr$ﬁr Pr§§£ Vaj Yh[; Cygqgﬁa?anl %

0 Gy Lys AI a Pro u LeuI eo

lie 354045 Tyr Tyr Ay Ser

Val Ser Gin GILgép Pro (ﬁu Va%{n Phgesrrl TrgT%}/ V%/g%glggo
1 Ser %Iy Ser dy Thr Asp "Bhe
Thr Phe Thr lie Ser Ser Leu
u Ala 65707580 30/136 Thr
Val Glu Val HlstﬁrbAlglyilThtGyﬁPrS{\rglGlTﬁl GIE% AsC/al
U lle Au™rg Thr V&P Al a
Al a 100105110 Pro Ser Vol
Phe Ile Phe Pro Pro Ser Asp
Ser Thr Phe Arg@IuVaIGernVaILlquThrLX;SVaSéip GIGAsy Trp
180115120125185 190

Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro
195 200 205

Ala Pro lie Glu Lys Thr lle Ser Lys Thr Lys Gly GIn Pro Arg Glu
210 215 220

Pro GIn Val Tyr Thr Leu Pro Pro Ser GIn 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 Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr



Thr Ala Ser Val Val Cys Lou
Lou Asn Asn Ph®/13%yr Pro Arg
G u Ala 130135140 Lys Val
G@n Trp Lys Val Asp Asn Al a
xwl-eu A n Sgt Ay Asnyger An
145150155160 G u Ser Vol Thr
Qu Gn Asp Ser Lys Asp Ser
Thr Pro Pro MetTLmAsJ%rr Asbsﬁg Sel"ﬁwy Ph§§e[-1 Tyr Ser Lys
a5 165170145 Ser Thr ,Jou Thr
Lou Ser Lys Ala Asp Tyr Qu
Lys Hi s Lys Vol Tyr
Leu Thr Val Asp%]%s?s%r%?gllgr% lrﬁ&l%ﬁil%ﬁé&ﬁhé&e}/ yléer
20 Pro VA Thr Lyssoger
195200205 Phe Asn Arg Sly
Gu Cys 210 <210> 31 <211>
Ser Val Met Hlssﬁfzflaéﬂlﬁgmijllw ]:P‘r Thg(ily HygSeBLeu
305 (218> Artificial <220> ¥23>
An artificially synthesized
pol ypepti de sequence <400>
Ser Leu Ser Pro31 Al a Ser Thr Lys Sly Pro
Ser Val Phe Pro Leu Ala Pro
Ser Ser Lys

<210> 32

211> 324

<212> PRT

213> Artificial

<220>
<223> An artificially synthesized poiypeptide sequence

<400> 32
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys

1 5 10 15

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30



151015 Ser Thr Ser Sly Sly

Thr Ala Ala Lo##18ly Cys Leu

Val Lys Asp Tyr 202530 Phe

Pro Au Pro Val Thr Val Ser

Trp Asn Ser Sly Ala Lou Thr

Phe Pro Glu PrtSﬁr ThSﬁA‘QAﬁp ﬁh yer V@lAla}Eﬂusfhr-Enr

5 Phe ProgAla Val Ley G n Ser

Ser Ay Leu Tyr Ser 505560

Leu Ser Ser Vol Val Thr Val

Gly Val His Thrpﬁyeoprﬁﬂ! VDB g ASD SeElt?l? Le§_|_y¥ SeThr

50 A n ThHr 6570758(),

Asn Val Asp Hi s Lys Pro Ser

Asn Thr Lys Val Asp Lys

" Leu Ser Ser Val?glgrél Pr eri Ser sn }ijl lfAr gln IT%SO

Pro Al a Pro 1001051i°O

32/ 136 115120125 Thr Leu Met

le Ser Arg Thr Pro A u Val
Tyr Thr Cys Asn-[VF]! Aspd/s ys\iéq Se'\/ﬁ'l‘ TthF VaAésb Lys
£30135140 VI Ser G n%d u

Asp Pro Gu Val G n Phe Asn

Trp Tyr Val Asp Gy
Thr Val Glu Arg Lys Ser 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 [le Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
130 135 140

Val Ser Gin Giu Asp Pro Glu Val Gin Phe Asn Trp Tyr Val Asp Gly
145 150 155 160

Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe Asn
165 170 175



145150155160 Val G u Val His

Asn Al a Lys Th¥nisys Pro Arg

Gu Gu Gn Phe Asn

165170175 Ser Thr Phe Arg

Val Val Ser Val Leu Thr Val
Ser Thr Phe Arg\‘all VaH&erSVaQemThAﬁp Va-lrniQ Gln Asp Trp

1801801851904 eu. Asn Gy Lys

G u Tyr Lys Cys Lys Val Ser

Asn Lys Ay Leu Pro

Leu Asn Gly Lys]&ﬁgr LﬁgQ?l[yAllaaSePng LyL kihegPrlgys

e GI y G n’ ro Arg u
210215220 Pro Gn Val Tyr
Ala Pro lle Gludys Thrl\)he;:JSer.IF.)lIE‘spThrP;?Gly (?ln Pro Ar? GI?I u
210 225230235240 G #° VaI Ser Leu
Thr Cys Leu Val Lys Gy Phe

Pro Ser Asp Ile
Pro Gln Val Tyriﬁs_ Ser ng %li (iI_IBMeBThr Lys Asn

225 26(?%’65270 Thr®Pro Pro MEP
Leu Asp Ser Asp Ay Ser Phe
Phe Leu Tyr Ser Lys

GIn Val Ser LeuJippgsgd eyv@ig vy Gy PheT I Pra/est AsAglp
%¢s Ser kg & p Gn A& Sly
Asn Val Phe Ser Cys

Ala Val Glu Trp Glu 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

Leu Thr Val Asp Lys Ser Arg Trp Gin Glu Gly Asn Val Phe Ser Cys
290 295 300

Ser Val Met His Glu Ala Leu His Ala His Tyr Thr GIn Lys Ser Leu
305 310 315 320



290295300 Ser Val Met His
GQu Ala Leu H®n#la Hs Tyr
Thr G n Lys Ser Leu
305310315320 Ser Lou Ser Pro
<210> 32 <211> 324 <212> PRT
Ser Leu Ser Pro<213> Artificial <220> <223>
An artificially synthesized
pol ypepti de sequence <400>
32 Ala Ser Thr Lys Sly Pro
Ser Val Phe Pro Leu Ala Pro

&9 % Ser Ser Lys 151015 34/136
212> PRT Phe Pro Gu Pro Val Thr Val

i ArtiﬁciSer Trp Asn Ser Ay Ala Lou
hr Ser 354045 Sty Val Hi s
‘ Thr Phe Pro Ala Val Leu G n
220> Ser Ser Sty Lou Tyr Ser
<223> An artifB:UéSG'cj:heEiée& p@@?ptlgé?que%l VaI
Thr Val Pro Ser Ser Asn Phe
400> 33 gty Thr A n Thr 65707580 Tyr
Thr Cys Asn Val Asp His Lys
Ala Ser Thr Lysp'—ydroSngalﬁgq-]Prqulr AHLVSSelv‘?&r LyASp
1 |_5ys 10 15

Ser Thr Ser Gly Gly 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 40 45

Gly Val His Thr Phe 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 lIle Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys



859095 Thr Val du Arg Lys
Ser Cys Val dungys Pro Pro
Cys Pro Ala Pro 100105110
Pro Val Ala Sty Pro Ser Val
Rhe Leu PheyPro Pro Lys Pro
Lys Asp 115120125 Thr Leu
Met IIe Ser Arg Thr Pro 61u
Syval Vi
Lys Val Glu Pro\{% 013 SlA4S-OQ§\/Ta F’I:’}éThr Qy P:o gréc
Asp Pro AU Val dn 'Phe Asn
Trp Tyr Val Asp Ay
45150155160 35/ 136 Ser Thr
Pro Ala Pro GIuFl,ﬁu Leu&rly le& Ser\)lél Phgga thg Prﬁau
1 [ hr VaI al H s G Asp Trp
180185190 Leu vn Ay Lys Qu
s Lys Vval Ser M
Lys Pro Lys AspLg;éeu tyIIeL q:%bPrclgsﬁd)ﬁQ@ls
130 Ala Pfo Ile Au™ys Thr Ile
Ser Lys Thr Lys Ay Gn Pro
Arg A u 210215220 Pro G n
Val Val Val Asp\ya|Ser'ﬁyerlWPrq_(éLuVaFXrnghPfcsoTrSer
145 GG u Gu M Thr Lys'Asn
225230235240

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 Leu Thr Val Leu
180 185 : 190

His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
195 200 205

Lys Ala Leu Pro Ala Pro Ile Glu-Lys Thr 1le Ser Lys Ala Lys Gly
210 215 220

Gin Pro Arg Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu



@ n Val Ser Lea Thr Cys Leu
Val Lys Gy Phenkyr Pro Ser
Asp |l e 245250255 Al a Val
GQu Trp Au Ser Asn Ay Gn
225 Progfd u Asn Mas Tyr Lys Thr
260265270 Thr Pro Pro Met
Leu Asp Ser Asp Ay Ser Phe

P, Tyr r S
Leu Thr Lys Asn%!zggvilgsgrglé% %ILngsSgul_\ﬁa*r‘Yy@glly P:égyé
Lys Ser Arg Trp G n udy
Asn Val Phe Ser Cys
290295300 36/ 136 Ser Leu
Pro Ser Asp |IeégirVangrluoTr;kﬁéliths%%y ((I?l_?figlu észs
#<212> PRT®%213> Artfficial
(220> <223> An artificially
synt hesi zed pol ypepti de
Asn Tyr Lys ThrgéqDUeDfPCVél l@ﬂﬁ@oSgr é;BGINeaPhséhF
25 Thr Lys®Sly Pro S&t Val Phe
Pro Leu Ala Pro Ser Ser Lys
151015 Ser Thr Ser Ay Qdy
Leu Tyr Ser Lys‘FﬂrThrA(plaAspAlysaSerLﬁeqﬂr;GllyGIC‘}‘,lsAsh_eu
290 Val 126s Asp Tyr3@202530

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Ala His Tyr Thr
305 310 315 320

Gln Lys Ser Leu Ser Leu Ser Pro
325

210> 34

211> 107

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 34



Phe Pro Qu Pro Val Thr Val
Ser Trp Asn Sewi@y Ala Leu
Thr Ser 354045 Sly Val H's
[hr Phe Pro Ala Val Leu Gn
Ser Ser Sly Lou Tyr Ser

Arg Thr Val AlaSAQa53506§Qr \laﬁllﬂe ﬁgphe §€ ﬁro yealAsp V@l
Thr Val Pro,Ser Ser Ser Leu
Sly Thr d n Thr 65707580
37/ 136 859095 Lys Val GQu

Gin Leu Lys Serplyofhr aSSerSgF Va s Le EJAS s§ Ph-t!-hr
r C% c“,y

20100105110 Pro AI a Pro Gu
Leu Lou Gly Sly Pro Ser Val

Tyr Pro Arg Glu Aiaé_iSZVGI]_%Tr;L ysSVab?s%Astyg LeAgI
Thr Lod’Met Il1e S& Arg Thr
Pro Au Val Thr Cys
130135140 Val Val Val Asp

Ser Gly Asn Ser\ygqGlu§ngaalrSG|LdlruAsm&bLypfsbSeG u

% Val %¥s Phe Asn®Trp

145150155160 Tyr Val Asp dy
Val du Val Hs Asn Ala Lys

Thr Tyr Ser Leu'ph’rSerLTyg_euphrd_etmergLyGlUAsp Tyr Glu

65 165170175 15 80

Lys His Lys Val Tyr Ala Cys Glu 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> 35

211> 107

<212> PRT

213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence



GQu Gn Tyr Asn Ser Thr Tyr
Arg Val Val Sewndal Leu Thr
Val Lou 180185190 Hi's G n
Asp Trp Leu Mn Sly Lys 6lu
Tyr Lys Cys Lys Val Ser Asn

wo> 35 195200205 Lys Ala Lou Pro
Ala Pro lle Gu Lys Thr Ile

Arg Thr Val Alaa‘?aopéol-%évixéiheal |J~%§ Pr§l>r¥ Ser Asp Glu

] 225230235240 Leu Thr Lys Asn
Gn Val Ser Leu Thr Cys Leu

Gin Leu Lys Seré}?ﬁ( Tyg%azs\%g >F/>Vra IE&'/ eu %A%sn Asr rhe
®ANaval Fu Trp Gu Ser Asn
GIy Gn Pro Au M 260265270
yr Lys Thr Thr Pro Pro
Tyr Pro Arg Gluvgl LysL\lélLPInAéppLysggk AswalS‘_eyGlger
%  Phe Phe®275280285%Leu Tyr
Ser Lys Lea Thr Val Asp Lys
Ser Arg Trp Gn Gn Gy M
Ser Gly Asn Serzgﬁgggg@dhw GIrp}q;eSege(f ASWS

50 Ser V@Al Met Hi s®®Qd u Al a Leu
Hs Ala H's Tyr Thr
305310315320

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 Glu 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> 36

211> 107

<212> PRT

<213> Artificial



G n Lys Ser Leu Ser Lea Ser
Pro 325 <210> 4@436<211> 107
<212> PRT <213> Artificial
<220> <223> An artificially
9905 synt hesi zed pol ypepti de
<223> An artlf‘?’cea%lyl %glzed%gépgptoi@ séneg:e Thr Val
Pro Ser Vol Phe Ile
Phe Pro Pro Ser Asp Gu

<400> 36
151015 A n Leu Lys Ser Sly
Thr Leu
?rg Thr Val Ala Ala Pro%lgr?a%n:l?)ﬁcaewﬁdﬁge%p &iJ ;
ro Arg Gu °Al'a Lys Val Gln
Trp Lys Val Asp Asn Al a Leu

4045 Set- Sly Asn_Ser

Gin Leu Lys Ser(glyr{hrdl auSerglé‘,Va\/‘gT Leul-lﬁ:%[/AsEaAs& PhG n

D Asp Ser L¥s Asp Ser*’505560

Thr Tyr Ser Lou Ser Ser Thr

Lou Thr Lou Ser Lys Ala Asp
Tyr Pro Arg Glu-N,arLysGalLfierva‘ggﬁp syga gt GIn Lys
% Val Tyr®Ala Cys Gu Vol Thr

Hs Gn Sly Lou Ser Ser

859095
Ser Gly Asn Ser GlIn Glu Ser Val Thr Glu GIn Asp Ser Lys Asp Ser
.50 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 Glu 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> 37
211> 327
<212> DNA



Pro Val Thr Lys Ser Phe Asn

My Sly A u Cys#214860105 <210>

35 <211> 107 <212> PRT <213>

Artificial <220> <223> An
213> Homo sapdd 1 ficially synthesized

pol ypepti de sequence 40/136
wos 37 (400> 35 Arg Thr Val Ala Ala

cgtacggtee ctchEa@c %@trtcaty %Jccc%gle ct% g&a gpcgaatcr’; 60

ggaactgoct ctgt ?gyg Cbgcﬁgaaas}acttiaty cc?_gagaggc )&Saagt %gr 120

. e %O Tyr Pro Ar

ggaaggteg ataa%rcct ci:_aatcggg\/aﬂctc @g%agaf ﬁtcacL éf:ag%l 180

Asn Ala Leu 3 n 354045

agcaaggaca gcacg&c% ctécaﬁcagmcﬁctgg;éﬁ, tg@aﬁgcgaf}acgér
Val Thr Qu G@n Asp Ser Lys

aaacacaaag tcta(ﬂg;’ﬁ cggrcacsﬁw tm(itcgcry:%tcaggg 300
Lou Ser Ser Thr Leu Thr Leu

agettcaaca geeeagggie tegf Al g Asp Tyr Qu 321
65707580 Lys Hi s Lys Val Tyr
Ala Cys Au Val Thr H's Gn

210> 38 @y Lou Ser Ser
Q11> 107

<212> PRT

<213> Homo sapiens

<400> 38

Arg Thr Val Ala Ala Pro Ser Val Phe lle Phe Pro Pro Ser Asp Glu

1 5 10 15

GIn Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
20 25 30

Tyr Pro Arg Glu Ala Lys Val GIn Trp Lys Val Asp Asn Ala Leu Gln
35 40 45

Ser Gly Asn Ser Gin Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser



859095 Pro Vval Thr Lys Ser
Phe Asn Arg d 1@ u Cys
100105 <210> 36 <211> 107
<212> PRT <213> Artificial
50 4 1/13 6 <220> 223> An
artificially synthesized
pol ypepti de sequence <400>
Thr Tyr Ser Lelﬁ&@r ﬁrﬂr I:Elhfhr M@Ler <’Jé(lla A p%jr Euo
65 Ser,,Val Phe Hg Phe Pro Eyo
Ser Asp G u 151015 G n Leu
Lys Ser Gy Thr Ala Ser Val

L Leu k en Phe

Lys His Lys Val @rﬁ% G.lluy\g F E %‘rglytju iﬁ

Lys Val G n Trp Lys val Asp
Asn Ala Leu G n 354045 Ser
Asn Ser G n dAu Ser Val

Pro Val Thr Lys—lsmPhedeL,Af@'hG%@b Ser Lys Asp

Wser | 505860 Thr Tyr Ser Leu

Ser Ser Thr Lou Thr Leu Ser

Lys Ala Asp Tyr O u 65707580

210> 39

<211> 990

<212> DNA

<213> Homo sapiens

<400> 39
getageacca agggoocatc ggtottecco ctggeaccet cciccaagag cacctctggg

ggcacagegg coctgggote cctggtoaag gactactice cogaaccggt gacggtgteg

tggaacteoag gegeoctgac cagcggogte cacacctice cggotgtoct acagtcctca

ggactctact ccctoagoag cgtggtgace gtgccctcca goagettegge cacccagace

tacatctgea acgtgaatca caagcccage aacaccaagg tggacaagaa agttgagece

aaatctigig acaaaactca cacatgecca cogtgoccag cacctgaact cotgggeesa

cegteagtet tectettece cocaaaaccc aaggacacce tcatgatctc ceggaccoct

gaggtcacat goglggteet gmacgtgage cacgaagace ctgaggicaa gttcaactgg

60

120

180

240

300

360

420

480



Lys H s Lys Vval Tyr Al a Dye
Gu VvVal Thr H&1@n Ay Leu
Ser Ser 859095 Pro Val [hr
Lys Ser Phe Asn Arg Ay Gu
Dye 100105 <210> 37 <211>
tacgtggacg gcgtgngZt gaza]ﬂ%t% aeQeNéagc é%ggégg-gg’ﬁgca

Hono sapi ens <400>

agcacgtace gtgtgggctagacgtgoggacg th&EcQ;Q %gag:?gt:t gaatggcaag

tgtottcatc ttccogccat

gagtacaagt gcaaggtc agaaagcc ctcgagcc cc%gggg%tag:catctcc
actgoot ctott

aaagccaaag ggcaéccccggagaa a@ag%tg’%%t%gag %ccaccca%ac c(ig%btgag

t g ataac ccot -
ctgaccaaga acca&gg a ft agcégg tg% ée@i %:c 8:3‘.8 d;agcgacatc
tgtcac agagcaggaol80
oot gl oS e e eT A A e
cctcagcagc accct acgc
ctegactoog aceeftertpHEeietay egcaa%j*awg@@agﬁwgg
aaacacaaag tctacgcctg
cagcagggga acgtﬁ@;ﬁa&ft@% etgcetaatgttéﬁﬁﬁ@c:cactacacg
t gagct cgcc cgt oacaaag300
cagaagageo tctcag@tttcgga:&e a g g g g ag agt g
ttgataa327 <210> 38 <211>
107 <212> PRT <213> Hono

210> 40 sapiens <400> 38 Arg Thr Val
<i> 330 Ala Ala Pro Ser Val Phe lle

212> PRT Phe Pro Pro Ser Asp Qu
<213> Homo sapik®1015

<400> 40

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
1 5 10 15

Ser Thr Ser Gly Gly Thr Afa 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

540

600

660

120

180

840

900

960

990



Gn Lou Lys Ser Ay Thr Al a
Ser Val Val Cysnisou Leu Asn
Asn Phe 202530 Tyr Pro Arg
Gu Ala Lys Val Gn Trp Lys
5 Vval AspyAsn Ala Lgu Gn
354045 43/ 136 505560 Thr
Tyr Ser Leo Ser Ser Thr Leo
rebL JYr
Gly Val His Thr(é]e Pr§%6§%u Gin %iSe I_ll?geAEyiaé val
Tyr a Cys Gu VaI Thr Hi's
G n Sly Leu Sec Ser 859095
Leu Ser Ser VaIAFI Thréllal Prﬁer Sex&r Lefeeibﬁ?gg[?ygio>
® 39 %211> 990 52125 DNA 2135
Hono sapi ens <400> 39
ct agcacca agggcccatc
Tyr fle Cys Asn HtAéntHfsel.ésC%o %T grgB\éE’&&at Asp Lys
daccaagag c¥cctctagg6®
ggcacagagg ccctgggctg
cctggtcaag gactacttcc
Lys Val Glu Prod_@@a'd)@scﬁgg.ys @raitg@t @t @g AroCys
100t ggaact ca@ gogccet gée
cagcggcgtg cacaccttcc
eggct gt oct acagtcctcal80
Pro Ala Pro Gluggxa.ellt(ﬂyt%(j’{:ro Lt pagchgPro Pro
115 cgtggtgacc gtgcccteca
gcagcttggg cacccagacc240
tacatctgca acgtgaatca
Lys Pro Lys AspORAGQECldder MABACECAAGYIThr Cys
130 t ggacgagaa agttgagccc300

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 Leu Thr Val Leu



aaatcttgtg acaaaactca
cacat gccca ccgwgmccag
cacctgaact cctgggggga360
ccgtcagtot tcacttecc
1gCCCaaaacc; aaggacaceg
tcatgatctc ccggaccut 420
gaggt cacat gcgt ggt ggt
His Gin Asp Trpqg.xaAgr% ygl_@sg(ﬁu ﬁ@&Q@@QQ%? Ser Asn
s Cltgaggtgaa gttcaagtgg4s30
44/ 136 tacgtggacg gcgt ggaggt
gcataatgcc aagacaaagc
g aca
Lys ,;\1!: Leu Proal\%ngngt ac gni Igl Eer %ys ﬂa Lys g)ly
cgtoctcacc gtoc goacc
aggact ggct gaat ggcaag600
ga t acaagt gcaaggtcto
Aol ‘€t bricagete o &l
codt’cgagaa aaltat ct cc66d°
aaagccaaag ggcagccccg
agaaccacag gtgtacaccc
Leu Thr Lys AsniGly Vel eyt Tor c'giglgaitgdg20r
égaccaaga &ccaggt cag?s
cot gaccto ctggtcaaag
gotta-tato cagegacatc780
Pro Ser Asp lle@zagtegdadiv Sgogaipadycraasu Asn
260t aggcagcee gagaacaaut
acaagaccac gcctcccgt g840
ct ggactocg acggctoctt
Asn Tyr Lys Thr Gfir P& GloG/ki A6 ASHOPS-MROAT BAPhe Phe
275 Cccgt ggamaa gagcaggs gg900
cagcagggga acgtottotc
at ot cogt g atgcat gagg
Leu Tyr Ser Lys (Ee.tu Grtr g4 QQQ@ Sgrqagcﬁm@(ﬁrg(ﬂsﬁgn

260 cagaagagcc totcgetatc
t ccgggt aaa990 <210> 40 <211>

330 <212> PRT <213> Hono

Val Phe Ser Cys §e§mﬂ @?%ls%dﬁqpa Leu%psv Fﬁlspﬁelrhr Thr

ys ro
- LeJOAIa Pro er Ser Lyswf

151015 Ser [hr Ser Sly Sly

GIn Lys Ser Leu \Sfé|Leu Ser?ro’&gras .li.)e/::] Sl y Q/S Leu

Gln Pro Arg Glu
225



202530 45/1116 354045 Sly
Val H's Thr Phenkr o Al a Val
Leu G n Ser Ser Sly Lou Tyr
Ser 505560 Leu Ser Ser Val
Vgi Thr Val ;,Pro Ser Ser Ser
Lou SIy Thr G n Thr 65707580
Tyr He Cys Asn Val Asn H's
Lys Pro Ser Asn Thr Lys Val

:;:?i :;4 Asp Lys 859095 Lys Val Qu
o> ma FrO Lys Ser Cys Asp Lys Thr

H s Thr Cys Pro Pro Cys
@13 Hom s240105110 Pro Ala Pro @ u
Leu Leu Sly Sly Pro Ser Val
400> 4l Phe Leu Phe Pro Pro
getagcacca agggiciagclggtotiozqs cfﬁvgccpfcacat%acﬁgc;ﬁag 60
Thr Leu Met Ile Ser Arg Thr
agcacagegg ccctF;FcEg catfggacaagéqctacrﬁf ccegpgggt gacggigtcg 120
130135140 Vval Val Val Asp
tggaactcag gcgcvgpc cgeggcgqg{icgac@cﬂcg%ﬁ;ctp‘aagcc@ u 180
Val Lys Phe Asn Trp
ggactctact ccctg:agpg]gg:@]_g@ig lﬁ@ctépy;caawkg cﬁg}gac@ y240
Val du Val Hs Asn Ala Lys
tacacctgea acgtkipa chggpgpagEqugacqﬁqgggtg(é}aq;ac agttgagegc 300

aaatcttgtg tcgagtecce accgtgocca geaccacctg tggeaggace gtoagtette 360
ctettoccece caaaacccaa ggacaccetc atgatctcce ggacecctga ggtoacgtge 420
gtggteeteg acgtgageca cgaagaccce gaggtocagt tcaactggta cgtggacgec 480
gteggaggtgc ataatgecaa gacaaagcca cgggaggage agtitcaacag cacgttcegt 540
gtgetecageg toctcacogt cgtgcaccag gactggctga acggcaagga gtacaagtse 600
aaggtctcca acaaaggoct cccagoccce atcgagaaaa ccatctcocaa aaccaaaggg 660
cageococgag aaccacaggt gtacaccctg coccccatcce gggaggagat gaccaagaac 720
caggtcagec tgacctgect ggtcaaagge ttctacccca gegacatege cgtggagtes 780

gagagcaatg ggoagocgga gaacaactac aagaccacac ctcccatget ggactccgac 840



165170175 46/ 136 180185190
Hs Gn Asp Trgniseu Asn Sly
Lys Au Tyr Lys Cys Lys Va
Ser Asn 195200205 Lys Al a

Leu Pro Ala Pro Ile du Lys

gecteottct tcctIQJ;g Jaelécgczacg%{ al‘aygg; gcélgt%ﬁal'gy %gg%cy 900
Pro

gtetteteat gctcs[;:ggt ggtgaggc\/ %égcacaé{:c acacacaca g?a%lagcctc 960

0235240 Lou Thr Lys As
tocctgteote oggg Vol Ser Lou Thr @S Leun984
VoI Lys Sly Phe Tyr
10 42 245250255 Pro Ser Asp lle
Ala Val GQu Trp Qu Ser Asn
<2t 326 Sly Gn Pro Gu Asn
@1z RT 260265270 Asn Tyr Lys Thr
213> Homo saoiepy Pro Pro Val Lou Asp Ser
Asp Sly Ser Phe Phe
400> 42 275280285 Leu Tyr Ser Lys
Lou Thr Val Asp Lys Ser Arg
Ala Ser Thr Lys'pfyﬁrosprryaI@ed’rﬂetyAlﬂ@'ﬂSer Ser Lys
1 - 290295300 M8l Phe Ser15Cys
Ser Val Met Hs Qu Al a Lou
H's Asn Hi's Tyr Thr
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 40 45

Giy Val His Thr Phe Pro Ala Val Leu Gin Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser Val Val Thr Val Pro Ser Ser Asn Phe Gly Thr Gln Thr
65 70 15 80

Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys



305310315320 47/136 325330
<210> 41 <211>9884 <212> DNA
<213> Hono sapi ens <400> 41
got agoacca agggcccato
ggtcttcccc gtggcgecct g

cct ccaagag cacctccgag60
agoacagcgg ccetgggctg

Thr val alu ArdQ L B CARG, Q88S AEEL AF a2 pro
jeCCgaaccggl,; gacggt gt qgl20
t ggaact cag gcgct ct gac

cagoggcgtg cacaccttcc
Pro Val Ala GIyCngSgr:VSIt P%ect lﬁé:far?;rglg/g é‘:ro 8313893p
e cgtggtdacc gtgccc cce
gcaacttcgg cacccagacc240
tacacct gca acgt agatca
Thr Leu Met IIeégé&d’&rCPéogﬁéu Véa a(a(%\gbﬁbVa! Asp
130 t ggac¥agac agttYhgcgc300
aaatottgtg tegagtgocc
accgtgccca gcaccacctg
Val Ser His GlutA@geégjg@d%n Pg% Pera@;t Pt e By
145 ct dt%t ccccc cadaacccaa 0
ggacaccctc atgatctocc
ggaccoct ga ggtcacgt go420
Val Glu Val Hisgtnggtngtlrg.gs W@.a(gl(:@raPhe Asn
dgaagacccc 1gaggt ccagt 175
t caactggta cgtggacggc480
gt ggaggt gc at aat gccaa
Ser Thr Phe Arg A 0aaageaa: 1608 0adgagCAsp Trp
1soagt t caacag cacgttocgs 540
gt ggt cagcg toctcaccgt
cgtgcaccag gactggctga
Leu Asn Gly Lys 1o QQ Qﬁ&ggﬁ; vgtsaCﬁaaQJ (g)CLQQIQo
195 aaggt ctygca acaaaggect
cccagoccce at cgagaaaa
ccat ct ocaa aaccaaaggg660

Ala Pro lle Glu QQQQQF&%QQQ TQQQSC@yC@rgrQJ Arg Glu

210 gtacggoct g ccocgat ecc
gggaggagat gaccaagaac720

caggt cagcc tgacctgcct

Pro Gin Val Tyr glg‘i %g%g:r A‘l:'th?u G? %%%ﬁn

gCgacat cge gt ggaot



gagagcaat g goagoogga
gaacaact ac aagaggacac
ct cocat gct ggact ccgac840
48/ 136 gotcottct tectotacag
225 caaggt cacc gtggacaaga oy
gcaggt ggca gcaggggaac900
gtottetcat gctccgtgat
GIn Val Ser Letg'l(ﬁra&g@lg\gp&s @I; 919 %p %@geﬂ: Asp lle
agt acacaca g@agagcctc%§0
tocctgtctc cgggtaaatg
ataa984 <210> 42 <211> 326

Ala Val Gl TrpGi &2 Asn g-rﬂ 21 é“ As!ﬁ%ﬂ?yr Eyg I en;c,/

®Pro Ser Phe Pro ﬁeu Al a
Pro Ser Ser Lys 151015 Ser
Thr Ser Qu Sec Thr_ Ala Al a
Thr Pro Pro Metl_l_élul\spgrs yA ;d}gSenLFéub thléﬂJ TyL§F§ LyAS p
2% Tyr 2025830 Phe Pr&du Pro
VaI Thr Val Ser Trp Asn Ser
Sly Ala Leu Thr Ser 354045
Leu Thr Val Asp@sySew TrpHiIrsﬁlnT(HY- AslpﬁéPhpfeOCyN a
290 Val 2u A n Ser3Ser Ay Leu
Tyr Ser 505560 Leu Ser Ser
Val Val Thr Val Pro Ser Ser
Ser Val Met HisAan\laFEhJeﬁsS{sryHisTl'hlr ThH mLyT $er Leu
305 65207580 315 320

Ser Leu Ser Pro Gly Lys
325

<210> 43

<211> 995

<212> DNA

<213> Homo sapiens

<400> 43

gotagcacca agggeccatc cgtettecce ctggogeoct gotccaggag cacctccgag

ageacagecg cootgggetg cotggtcaag gactacttce ccgaaccggt gacggtgteg

60

120



49/ 136 859095 Thr Val du
Arg Lys Ser Cysndol G u Cys
Pro Pro Cys Pro Ala Pro
100105110 Pro Val Ala Ay
Pro Ser Vol Phe Lou Phe Pro

tggaactcag gcchcrilthc cL-ng%egtE e@acJ‘t%cS cgé&ﬂct acagtoctea 180

115120125 Thr Lou [le
ggactctact cccté?cgg\/o gggvl-lg{gccf r[cep %égct%i}é%fég!;br 240
tacacctgea acgtﬁ}atra cagcccagﬁ,ﬁacac(i&ellsgg %gfcaagpg_lagtggag’\?c l4!300

aaatatggtc ccc(:i}éch aﬁa%ccc%gc?c%%g} gg%ggog.laﬁ:atcaﬁtc
Au Au G n Phe Asn
ttectgttce cccchg;lcafﬁ%y% ctgéﬁatct-l-tﬁ?ggaﬁﬁ égaﬁc@:g 420
Val Vol Ser Vol Leu Thr Vol
tgegtegtes tggav&rg cﬁgggaga@cﬁag%bag‘eﬁaﬁtg gtacgtggat 480
180185190 Lou Asn Sly Lys
ggocgtggage tgca‘@tﬁ calagﬂ;aaaﬁy:g:ggey%agﬁvgaawfacggér 540
Asn Lys Sly Leu Pro
cgtgtegtea gostp Qo 2EICHRES cagRpcigePieagceicfagzagbicgge 600
Lys Thr He Ser Lys Thr Lys
tgcaaggict ccaa@ay c@cﬁtcppc@tcgg@aa@atgtc caaagccaaa 660
210215220

gggcageece gagagecaca ggtgtacace ctgcccocat cccaggagga gatgaccaag 720
aaccaggtca goctgaccig cctggtcaaa ggettctace ccagegacat cgecgtggag 780
tggegagagea atgggeages ggagaacaac tacaagacca cgectccogt getggactee 840
gacggetect tettecteta cageaggcta accgtggaca agagcagste goaggaggeg 900
aatgtettet catgotecgt gatgeatgag gotctgcaca accactacac acagaagage 960
cteotecctgt cteotgggtta atgataageg gocge 995
<210> 44

211> 326

<212> PRT
<213> Homo sapiens



50/ 136 225230235240 G n Vo
Ser Lou Thr Cysniseu Vol Lys
Ay Phe Tyr Pro Ser Asp lle
245250255 Ala Vol Qu Trp
GQu Ser Asn Sly Gn Pro Gu
woos 44 M Mh Tyr Lys Thr 260265270
Thr Pro Pro Met Lou Asp Ser
Ala Ser Thr Lys%prro%eryVaSQg Prﬂl‘ﬁr‘mfﬂ‘é‘ Cyk@e#I Arl-yr
1 Ser Lys 275280285 Lou . Thr
Vol Asp Lys Ser Arg Trp G n
Grl Sly Asn Vol Phe Ser Cys

Ser Thr Ser Gluée OT%' $a3l9 1(:_)LeuS (ﬁHCys Leﬁsfl‘\/E/'s_lAslg_'lm?_yr

® Thr GI n I__ys Ser Leu®
305310315320 Ser Lou Ser Pro
s 325 <210> 43 <211>
Phe Pro Glu Pr°9@5”"ékzl‘ 82r>TrWSer<§¥ngLeH81hﬁer
% sapi ens®®<400> 43 ot agoacca
aggoccat o ogtottcocc
ct ggcgccot got ocaggag
Gly Val His Thr@%fc"@tA@nglalgtB@n SeISS_Ey qﬂglgu Tyr Ser

50 55 60

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser lLeu Gly Thr Lys Thr
65 70 75 80

Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 90 95

Arg Vai Glu Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro
100 105 110

Glu Phe Leu 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



t ggaact cag gcgccct gac
cagcggcgtg cacaesttcc
cggctgtoct acagtcctcal80
ggact ctact coctcagcag

130 cgt ggfsgacc gt goggtcca
gcagctt ggg cacgaagacc240
tacacctgca acgt agatca

hsp Val Ser aiCAPRICEEADE ARAMAGE ARBD val as

145 t gggraagag agis gagt cc300;,
' aaat at ggt ¢ coccat gcco
accat gocca goacctgagt

Gly Val Glu Valtth Asr?Aggltggﬂr agg §I 91

cca
175

caaggacact c catgatct

ccoggaccpc tgaggtcacg420

Asn Ser Thr TerAggavg Vglgt g lﬁ%%g%gtﬁ?@gmn Asp

agttcaacté gt acgt gg&af 480
ggcgt ggagg tgcat aat gc
caagacaaag ccgcgggagg
Trp Leu Asn G'yé(fcﬁgedfft s ‘vago BTt at gnyu
1% cgt gt gg¥%ca gcgt cci¥tac
cgt ect gcac caggact ggc
t gaacggcaa ggagt acaag600
Pro Ser Ser HetGgld_&a'g'glﬁeCspr l@{;ﬁaalg:a@_aggﬁo Arg
210 cctoagtgt cc t ccattgaga
aaaccat ct o caaagccaaa660
gggcaoccc gagagccaca
Glu Pro GIn Val g@lItLACRCPE et QOTCOCERE Thr Lys
225 cceaggagga gabgaccaag’2fl
aaccaggtca gcctgacctg
cctggt caaa ggcttctacc
Asn Gln Val Ser QG AGRBAGALI 1GOGCHS GORYESLp
b@ggagagoa gt gggcagcCyss
ggagaacaac tacaagacca
cgcctoccgt gctggact oc840

e Ala Val 6lu 9BGRBGUGGEHy dhB CRACKRusn Tvr Lys
socagcaggcet,g accgt ggaga
agagcaggtg gcaggagggg9oo0
aatgtcttct cat gct ccgt
tc

Thr Thr Pro Pro ga&]lﬁ_g% a&%g% aCar PEengeaLeual'é6%
Ct ot occt gt ctctgggtta
at gat aagcg gccgc995 <210> 44
<211> 326 <212> PRT <213>



Ala Ser Thr Lys Sly Pro Ser
Val Phe Pro LewiA a Pro Cys
Ser Arg 151015 Ser Thr Ser
Gu Ser Thr Ala Ala Leu Sly
a5 Cys Leuxgyal Lys As@g Tyr

202530 Phe Pro Qu Pro Val
Thr Val Ser Trp Asn Ser Sly

Arg Leu Thr VaHsrpLyJ—QruAr;rhl; GI§@E GI§§sﬂ'Qa45ne gry
290 Val Hgs Thr Phe,Pro Ala Val
Leu A n Ser Ser Ay Leu Tyr

Ser 505560 Leu Ser Ser Val

~ Cys Ser Val Met l-?s Gl (gja Le s ASILﬁIPTY%ﬁW Glé [ e

580
3 Ty 31Ql'hlr Cys Asn Val Asp@lz
Lys Pro Ser Asn Thr Lys Val
Asp Lys 859095 Arg val Qu
Leu Ser Leu Seréé”r‘“"Lys Tyr Sly Pro Pro Oys
Pfo Pro Cys Pro Ala Pro
100105110 G u Phe Leu Sly
- Sly Pro Ser Val Phe Leu Phe
Q>4 pPro Pro Lys Pro Lys

2> 4 115120125 53/136 130135140
<212> PRT :

<213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 45

Gly Gly Gly Ser
1

<210> 46

Q11> 4

<212> PRT

213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence



Asp Val Ser Gn 6lu Asp Pro
G u Val G n Phg1i#Asn Trp Tyr
Val Asp 145150155160 Gy Val
Gu Val H's Asn Ala Lys Thr
Lys Pro Arg Gu G u G n Phe

400> 46 165170175 Asn Ser Thr Tyr
Arg Val Val Ser Val Leu Thr

ser aly gly gyval Leu His G n Asp

; 180185190 Trp Leu Asn Ay
Lys A u Tyr Lys Cys Lys Val
Ser Asn Lys Sly Leu
195200205 Pro Ser Ser He Qu

zz:(ﬁ :7 Lys Thr Ile Ser Lys Ala Lys
Q12> PRT Sly Gn Pro Arg 210215220

1% Artifio GQu Pro Gn Val Tyr Thr Leu
Bro Pro Ser Gn Gu Gu Mt
Thr Lys 225230235240 Asn G n
<220> Val Ser Leu Thr Cys Leu Vol
<223> An artlchyaély @tgyesim éolw‘i.i de PG “Ser As p
245250255 Ile Ala val Qu
@4oo> 41 Trp Au Ser Asn Ay G@n Pro
A u Asn Asn Tyr Lys

Gly Gly Gly 6ly380265270 54/ 136 275280285
1 5

<210> 48

Q1> 5

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 48
Ser Gly Gly Gly Gly

1 5

<210> 49



211>
<212
213>

<220>
<223>

<400>

Arg Leu Thr Val Asp Lys Ser
Arg Trp Gn A1y Asn Val
Phe Ser 290295300 Cys Ser
Val Met Hs Ju Ala Leu H' s
6 Asn Hi's Tyr Thr Gn Lys Ser
i 305310315320 Leu Ser Leu Ser
Art,f,cggu Gy 325 <210> 45 <211> 4
<212> PRT <213> Artifici al
<220> <223> An artificially
Anmh§yﬂgggégé%d wh%p @}&de
sequence <4
Gy Ser 1 <210> 46 <211> 4

¥ <212> PRT <213> Artificial

<220>
Gly Gly Gly Gly Gly Ser

1

<210>
Q1
Q212
<213

<220>
<223>

<400>

5

50

6

PRT
Artificial

An artificially synthesized polypeptide sequence

50

Ser Gly Gly Gly Gly Gly

1

<210>
Q1
212>
213>

<220>
<223>

<400>

5

51

7

PRT
Artificial

An artificial ly synthesized polypeptide sequence

51



<223> An artificially
synt hesi zed pai7ypepti de
sequence 55/136 <400> 46
Ser Sly Sly She 1 <210> 47
<211> 5 <212> PRT <213>
Gly Gly Gly GlyAd'}dIJée:C' al <220> <223> An
ficially synthesized
polypeptlde sequence <400>
47 Sly Sly Sly Sly Ser 15
<210> 48 <211> 5 <212> PRT
<213> Artificial <220>

1

<210> 52
VAN
<212> PRT
<213> Artificial

<220>
<223> MAn artificially synthesized polypeptide sequence

<400> 52
Ser Gly Gly Gly Gly Gly Gly

1 5

<210> 53

211> 449

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 53
GIn Val GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Arg Pro Ser GIn

1 5 10 15

Thr Leu Ser Leu Thr Gys Thr Val Ser Gly Tyr Ser Ile Thr Ser Asp
20 25 30



<223> An artificially

synt hesi zed pofsypepti de

sequence <400> 48 Ser Sly

Sly Sly Sly 15 56/136 <211>

6 <212> PRT <212> A«tificial
msMaﬂp%Kg;QPM @2@?%@@ @%%ﬂt%@h J

35 syntheskzed por
sequence <400> 49 SIy SIy
Sy Sly Sly Ser 15 <210> 50

lie Gly Tyr He rlllr Ser Gly ﬁlT?ﬁZB\bRy-rrAsn gro §er Leu

50

Lys Ser Arg Val Thr Met Leu Arg Asp Thr Ser Lys Asn GIn Phe Ser
65 70 75 80

Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Ser Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly Gin Gly
100 105 110

Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
115 120 125

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu
130 135 140

Gly Gys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 - 150 155 160

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu
165 170 175



<225> An artificially
synt hesi zed poPA®ePti de
sequence (400> 50 Ser Sly
Sly Sly Sly Sly 15 <210> 51
<211> 7 <212> PRT <213>

Gin Ser Ser GIyAEutTerSjerCLieuader ﬁZ‘ZOﬁI ﬁ12?e3?r0 &n

wartificialdy synthegjzed

pol ypepti de sequence 57/136
Gy dy dy Ay Ay Gy Ser

Ser Ser I;:: Gly:lTﬁ' GInZT;lTO]]2§;>I562Cys é%?zgizg is %%§r>>

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys
210 215 220

Thr His Thr Cys Pro Pro Cys Pro Ala Pro Giu Leu Leu Gly Gly Pro
225 230 235 240

Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
’ 245 250 255

Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
260 265 2170

Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Giu Val His Asn
275 280 285

A

a Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg Val
290 295 300

Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
305 310 315 320



<223> An artificially

synt hesi zed potogpepti de

sequence <400> 52 Ser dy

Sly Sly Sly Sly Sly 1 <210>

53 <211> 449 <212> PRT <213>
Tyr Lys Cys LysAréIt $jerf lisrCIi_ya}\la &ZQQﬁa ﬁ‘22|3%m Ms

apd i ficially,synthesizgd

pol ypepti de sequence <400>

53 Gn Val Gn Leu Gn Qu

Thr 1le Ser Lys%@arLys%IlyGerlerArilily Prl)‘@ikl Vay?}J /'lAr 9
Pr

mHsNaTﬂa&rTm\M Arg
GanFMJGyNgGyLw

Leu Pro Pr; SerlAfguAsp§ LPLG 31%r LyE? Ej%l g Yeu -Ir%_hr

5 Thr TyﬁgAsn Pro Ser Leu
505560 Lys Ser Arg Val Thr
Met Leu Asp Thr Ser Lys
Cys Leu Val Lys'&glr{’he@lrrrro‘j‘ﬁ AS‘SE? AIB@V@”]B%E)’U Leu
310 Arg *8u Sec Sec*®/al Thr Al a
Ala Asp Thr Ala Val Tyr Tyr

Cys 859095
Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
385 390 395 400

Asp Ser Asp Giy Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
405 410 415

Ser Arg Trp GIn Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu
420 425 430

Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
435 440 445

Lys



Ala My Sec Leu Ala Arg Thr
Thr Ala Met Aspistyr Trp Ay
Gn Ay 100105110 Sec Leu
Val Thr Val Ser Sec Ala Ser
Thr Lys Ay Pro Ser Val Phe
115120125 Pro Leu Ala Pro

<210> 54
o> a4 Ser Ser Lys Ser Thr Ser Gy
i mr AY Thr Ala Ala Leu

130135140 dy Cys Leu Val
ys Asp Tyr Phe Pro Qu Pro

205 VaI Thr Val Ser Trp _

<223> MAn artif égﬁ ):/I- %thjeggeé gocl)yqr%;}’r? d% /geélférglf_ (eaa N Sg‘rs '
Ser Vol Vol Thr Vol Pro Ser

o> %4 180185130 Ser Ser Lou vy
Thr G n Thr Tyr lie S Asn

Asp lie Gin Met\]/'fmGlnAgrfroi_%erSSeq_%SeMJ@Ser al Gly

1 $95200205 S&r Asn Thr'*Lys
Vol Asp Lys Lys Vol du Pro
Lys Ser Cys Asp Lys

Asp Arg Val Thr 21 QR THEAZEQM a1y GirHises | 1 €T¥ar SeCS]S

20Pro Pro Gs Pro Al a%Pro alu

Lea Leu Gy lily Pro
225230235240 Ser Vol 'he Leu

Leu Asn Trp Tyr IR @InBYs@roRIyO.ysLAy-sPrRyOLel i@ 1 IAS P

35 Thr LeaoMet |lie Ser

213> Artifici

Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr Ile Ser Ser Leu Gin Pro
65 70 75 80

Glu Asp lie Ala Thr Tyr Tyr Cys GIn Gln Gly Asn Thr Leu Pro Tyr
85 90 95

Thr Phe Gly Gin Gly Thr Lys Val Glu [le Lys Arg Thr Val Ala Ala



245250255 Arg Thr Pro G u
Val Thr Cys Vakn¥ol Vol Asp
Val Ser H's Gu Asp
260265270 Pro A u Vol Lys
100Phe Asn Tpp Tyr Vol psp Ay
Val Qu Val H s Asn
275280285 Al a Lys Thr Lys

Pro Ser Val Phe IIeoPheNF]chnger Asp(%lu Gl Lys II: Glesn
1

e 29029536 60/136 Lys
Gys Lys Val Ser Asn Lys Al a
Thr Ala Ser Valé'%glésg%g.gg nT%rrPhei Iyr Prggf Glliellg
190 AlaﬂfstyGn‘broArgGu
Pro Gn Val Tyr Thr
340345350 Lou Pro Pro Ser kg
Lys Val Gin Trp@dal@pwsr‘_l\éad_eu-r%rr Serl_g}ySAswéehGIG n
145 Val®Soy Lou THY 35536036%
Cys Leu Val Lys Ay Phe Tyr
Pro Ser Asp Ile Ala Val Qu
Glu Ser Val Thr'phxﬁln@ptﬁerg_mm@towg‘er Lei\fen
@y Gn Prao’”d u Asn A8h Tyr
Lys Thr Thr Pro Pro Val Leu

385390395400
Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 185 190

Ala Cys Glu Val Thr His GIn Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 205

Phe Asn Arg Gly Glu Cys
210

<210> 55

211> 449

<212> PRT

213> Artificial



Asp Ser Asp Gy Ser Phe Phe
Lou Tyr Ser Lysniseu Thr Val
Asp Lys 405410415 Ser Arg
Trp Gn Gn Ay Asn Val Phe
220> Ser Ser Val Met H's GQu
A2 Asn
QB)AnuUéfQéTééégw%L Kﬁ%ﬁvﬁh%er Lou
Ser Lou Ser Pro Ay
435440445 61/ 136 <210> 54
4 < > PRT <
?nhl&nbu& & %%&aro ngéag %ﬁ
art|f| cial l y synt hesi Ped
pol ypepti de sequence (400>
54 Asp Ile Gn Met Thr G n
Thr Leu Ser Leus'[@'rCys'jfh)roVaS%rr GISBF SeLé'EI Thséef ASA' a
Oser val @y 151015 Esp Arg
Val Thr Ile Thr Cys Arg Ala
Ser Gn Asp Ile Ser Ser Tyr
His Ala Trp Ser20215|3°0; qIofte AsHY FE ﬁjy qéy[a‘lu @ n
% dn Lys®Pro Ay L¥s Ala Pro
Lys Leu Leu Ile 354045 Tyr
Tyr Thr Ser Arg Leu His Ser
Ie Gly Tyr 1leGhryiyr\fgrl 61yPrQThSBY TyAKsgPrPfreLeSer
- 50 d y 5 60

<400> 55

Lys Ser Arg Val Thr Met Leu Arg Asp Thr Ser Lys Asn Gin Phe Ser
65 70 75 80

Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Val Leu Ala Arg lle Thr Ala Met Asp Tyr Trp Gly GIn Gly
100 105 110

Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
115 120 125



505560 Ser Ay Ser Sly Thr
Asp Phe Thr Ph&/13hr 11 e Ser
Ser Lou A n Pro 65707580 G u
Asp Ile Ala Thr Tyr Tyr Cys
Gn Gn dy Asn Thr Leu Pro
Pro Leu Ala ProTSYrrSer&_58Q|95r Se6a4 &3% 14991-055110
130 Pro Sg& Val Pheybie Phe Pro
Pro Ser Asp Gu Gn Leu Lys
Ser Ay 115120125 Thr Al a

Gly Cys Leu ValzgsrAsp\?J Phe FQ(! GIW?VaL%pVaGgp Trﬁsn

n.Phe T a
e 130135140° Lys Val d n Trp

Lys Val Asp Asn Ala Leu @ n

Asn Ser Gly Alag%girgg/%)@%glbs Phgé Ala val_eu Thr
udan Asp "Ser Lys A%p Ser
Thr Tyr Ser Leu Ser
165170175 Ser Thr Leu Thr
Gin Ser Ser GlyL&éJJyr§grLetL SerAMahValAgbeaiTV? SeG u
W ys Hs LYs val Tyr'®
180185190 Ala Cys d u Val
Thr Hs A n Ay Leu Ser Ser
Ser Ser Leu Glyp'irrdln\ym TyrphCysUVrsValS@rr His Lys Pro

195 200 205

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys
210 215 220

Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
225 230 235 240

Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met 1le Ser
245 250 255

Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
260 265 270



195200205 Phe Asn Arg Sly
A u Cys 210 <2406 55 <211>
449 <212> PRT <213>
Artificial 63/136 <220>
<223> An artificially
Pro Glu Val Ly§Bﬁnxshﬁ§ il'yz ead Asp@lly M@QQMI@% Asn
275 sSequencegy <400> 55,& n Val
Gn Lou Gn GQu Ser Gy Pro
Sly Leu Val Arg Pro Ser Gn
Ala Lys Thr Lyg-ﬁulgg’l'gu (-ﬂﬂgln {‘yggLF §$rfhr Lﬁ‘drg-ﬂ“
m e 8 Asp’ B0550 H o
Ala Trp S er Trp Val Arg Gin

Val Ser Val Leu_l,ﬁw Val?l%ilbi IY?T gr Asx.(fJL?yslﬁl e
Ser Ql'yr Ser fy e Thr “hr
Tyr Vh Pro Ser Leu 505560
\y Ser g Val Thr Met Lou

Tyr Lys Cys LysAlalgSer)@rbLysTIH;i, Lels"é? AIth Ilﬁ/ﬁlu Gs n
Pile Ser 65789%5BO Leu g Leu
Ser Sec Val Thr Ala Ala Asp

Thr Ala Val Tyr Tyr Cys
Thr ltle Ser Lysggg.m GIn Pro Arg Glu Pro GiIn Val Tyr Thr

340 345 350

Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin Val Ser Leu Thr
355 360 365

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Gfu Trp Glu
370 - 375 380

Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
385 390 395 400

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
405 410 415



Ala Arg Val Leu Ala Arg Ile
Thr Ala Met As@1®yr Trp Sly
Gn Sly 100105110 64/136
Pro Leu Ala Pro Ser Ser Lys
Ser Thr Ser Gy Gy Thr Ala
ser Arg Trp Gl 1Ra1 QML BO%3HL 40 v Y 1OXS
od-eu Val Lys Asp Tyr .he Pro
GQu Pro Val Thr Val Ser Trp
145150155160 Asn Ser Gy Al a

Ala Leu His Aer‘l#suTerllﬂlr Glin %J SerGLe¥SeyaL SeHPr% GI-J-'hr
Phe P a Val L

ro
- 16517014§5 Gn Ser%ger Ay

Leu Tyr Ser Leu Ser  Ser Val
Val Thr Val Pro Ser
180185190 Ser Ser Leu Ay
Thr G n Thr Tyr Ile Cys Asn
Val Asn His Lys Pro
195200205 Ser Asn Thr Lys
@0 86\l Asp Lys Lys Val Qu Pro
@24 ys Ser Cys Asp Lys
@12 T 210215220 Thr His Thr Cys
213 Artificiprg Pro Cys Pro Ala Pro G u
Lou Lou Gy @y Pro
<220 225230235240 Ser Val Phe Lou
223> An artifPRREY PrttysiRe oplvheytdde Pugncd ys Asp
Thr Let, Met Ile Ser

Lys

<400> 56

Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr |le Thr Cys Arg Ala Ser Gin Asp ile Ser Ser Tyr
20 25 30

Leu Asn Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu lle
35 40 45

Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly



245250255 65/136 Pro Qu
Val Lys Phe Asevidap Tyr Val
Asp Ay Val Gu Val His Asn
275280285 Ala Lys Thr Lys
50 Pro Azg Gu QugGn Tyr Asn
Ser Thr Tyr Arg Val
290295300 Val Ser Val Leu

Ser Gly Ser Gly hr Asp l%e Thr. ﬁvy Thlﬂll I‘:’ SeélSer LeA§F0 Pro

® 305@10315320 Vr Lys c,ys° Lys
VaI Ser Asn Lys Ala Lou Pro

Glu Asp lle AlagTérSTéSBg%ysGlyrH Gly I‘\s&Xrgéeru Prﬁ T\g
Aa Lys Ay¥Gn Pro APg Gu
Pro Gn Val Tyr Thr :
340345350 Leu Pro Pro Ser
Thr Phe Gly GlnﬁlygThrAgbVa@!uHEQa ARy Vall_ﬁlg AlRN
%G n val SEt Lou Thr!®
355360365 Cys Leu Val Lys
Gy Phe Tyr Pro Ser Asp lle
Pro Ser Val Phe/\|legPhe\fnd PrGeuAsﬂ'plpGlGew Lys Ser Gly
15 370375380 Ser Mh 8y Gn Pro
A u Asn Mh Tyr Lys Thr [hr
Pro Pro Vol Lou 385390395400
Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val GIn Trp Lys Val Asp Asn Ala Leu GIn Ser Gly Asn Ser Gln
145 150 155 160

Giu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 185 190

Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro Val Thr Lys Ser



Phe Asn Arg Gly/éq

66/ 136 Ser Arg Trp Gn Gn
@y Asn Val Phener Cys Ser
Val Met His Slu 420425430
Ala Leu H's Asn His Tyr Thr
15 G N LysySer Lou Sgg Leu Ser
Pro Ay 435440445 Lys <210>
56 <211> 214 <212> PRT <213>
tdficial <220> <223> An
artificially synthesized

20 pol ypepti de sequence <400>
56 Asp Ile 61n Met Thr G n
10 Ser Pro Ser Ser Leu Ser Ala

Q211>
212>
<213

 Ser val Gy 151015 Asp Arg
“9 " val Thr He Thr Cys Arg Ala
Rl Ser G n Asp He Ser Ser Tyr
Artificid 02530 Leu Asn Trp Tyr G n
Gn Lys Pro Ay Lys Ala Pro

<220 Lys Lou Leu |l e 354045
<223> An artif(yta}lg_ﬁyeyhesized polypeptide sequence
<400> 57

GIn Val GIn Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Ala Val Ser Gly Tyr Ser |le Ser Asp Asp
20 25 30

His Ala Trp Ser Trp Val Arg Gln Pro Pro Gly Glu Gly Leu Glu Trp
35 40 45

Ile Gly Tyr lle Ser Tyr Ser Gly Ile Thr Asn Tyr Asn Pro Ser Leu
50 85 60

Lys Gly Arg Val Thr lile Ser Arg Asp Thr Ser Lys Asn Gin Phe Ser
65 70 75 80



505560 Ser Ay Ser Gy Thr
Asp Phe Thr Phen3hr 11 e Ser
Ser Leu Gn Pro 65707580 G u
Asp Ile Ala Thr Tyr Tyr Cys
Sly Gn dy Asn Arg Leu Pro
Leu Lys Leu SerTgéJ‘VaBl%rggglﬁa ;\gpfhr Egﬁla $Jr Yyr @sn
Sky Thr LysgVal Gu llge Lys
Arg Thr Val Ala Al a
100105110 Pro Ser Val Phe

Ala Arg Ser LeuI IIaeAr PllﬂreThrPXIa Me Ksp Tyr ?rp GIA§p Gly

‘w115120125% hr Ala 888 val

Val QIS Lou Lou Asn Vh Phe

Thr Leu Val Thrl\% OSirgssr AAaOSe Lg?r Lyv(gd PrGSeh Va-hErB
™ Lys val™asp Asn A% Lou Gn
Sec Ay Asn Sec G n
145150155160 G u Sec Val Thr
Pro Leu Ala Pro@rLSerGysnSem@rpSergé* GILVSAIAélpLeSeC
130 Thr T¥r Ser Leu™Ser
165170175 Sec Thr Leu Thr
Lou Sec Lys Ala Asp Tyr Qu
Gly Cys Leu ValLLyssl\spHyrSC’heLfysGhvaq Val'|"9|r Val Ser Trp
145 180%85190 68K536 160

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu
165 170 175

Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
180 185 190

Ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn Val Asn His Lys Pro
195 200 205

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys
210 215 220



195200205 Phe Asn Arg Sly
A u Cys 210 <2803 57 <211>
449 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
The His The cyd¥2) MPEPSL MRS RAUENE Gy T P>
995 57 n Val GpLeu Gn u
Ser Sly Pro Sly Leu Val Lys
Pro Ser GI u 151015 Thr Leu

Ser Val Phe Leu ﬁe Prt#l’?o LysS ro Ly%p ThA*_eu Me ?le SAS

2530 H s a Trp Ser Trp
VaI Arg Gn Pro Pro Sly GQu
au Gu Trp 354045 11l e
Arg Thr Pro Glugllal Thr Vall \‘al VaS@FVa-ll-yalt Hlsgl ASS| y
26IIe Thr M¥ Tyr Asn Bfo Ser
Leu 505560 69/136 Lou Lys
Lou Ser Ser Val Thr Ala Ala
Pro Glu Val Lys)&ged\srrﬁmTytNa hAsNIﬁVa‘frﬁ,lld VaT{jliF ASQ/S
25 859095 M a Arg Sef®Leu Al a
Arg Thr Thr Ala Met Asp Tyr
Trp Ay Au Ay
Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg Val
290 295 300

Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly Lys Glu
305 310 315 320

Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lle Glu Lys
325 330 335

Thr lle Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln Val Tyr Thr
340 345 350

Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr
355 360 365



100105110 Thr Leu Val Thr
Val Ser Ser Alan®er Thr Lys
@y Pro Ser Val Phe
115120125 Pro Leu Ala Pro
Ser Ser Lys Ser Thr Ser 61y
Cys Leu Val LysCalnyhe g;rPrﬂelaAsﬂlgAlL'%llj Glu Trp Glu
370 'y Cys Lou Val
Lys Asp Tyr Phe Pro Au Pro
Val Thr Val Ser Trp

Ser Asn Giy Glanro [¢] erA]g])nlAérgér Lyé%? ﬂl{/§ Frf)_' al eIh
a

3 Phe YPro Ala Leu
' 165170175 G n Ser Ser Ay

Leu Tyr Ser Leu Ser Ser Val
Asp Ser Asp Gly\ig.“ Phe—l%erLeL\/Tayﬂ Serljry%)Leggxf Val Asp Lys
1%0185190 SBt Ser Lou*'®ly
Thr G n Thr Tyr Ile Cys Asn
Val Asn His Lys Pro
Ser Arg Trp GIneGIEHOgHAISThe SFOPVS B6VaTeE Hipfly
“20Thr Gys P¥o Pro Gys*®Pro Al a
Pro flu Leu Leu SIy Sty Pro
225230235240 Ser Val Phe Lev
Ala Leu His AsnFHhe’erhr(ﬁlnF!WeoSelLlylsSePtegSeLgrsGIASp
4%  Thr LeudoVet |1 e Ses
245250255

Lys

<210> 58

211> 214

<212> PRT

213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 58

Asp [le GIn Met Thr G!n Ser Pro Ser Ser Leu Ser Ala Ser Val Gly



Arg Thr Pro A u Val Thr Gys
Val Val Val Aspndal Ser Hi s
A u Asp 260265270 Pro A u
Val Lys Phe Asn Trp Tyr Val
1 Asp dy Val (G u Val Hys Asn
275280285 Ala Lys Thr Lys
Pro Arg Gu Gu dn Tyr Asn

Asp Ser Val Thrsg g(ggﬁdrgyr SeAEI Asp ﬂe Se Ser Tyr

°Thr val L8u HIS G n Asp Trp
Leu Asn Gy Lys Qu
305310315320 Tyr
Leu Asn Trp Tyr\%_il Glnéés Pr%{gthyig} PrN gLeté ”ﬁ’ro
® AaPdlle du L)?s
325330335 Thr Ile Ser Lys
Ala Lys Sly Gn Pro Arg Wi
Tyr Tyr Gly SerlﬁlLud_eu isnSer\ﬁés' Vaw? Ser-l-fw Phe Ser Gly
% 340345350 71/1%6 Cys Leu
Val Lys Sly Pho Tyr Pro Ser
Asp Ile Ala Val du Trp Qu
Ser Gly Ser Gly3R (O FBEIBOPheSEr IlﬁglnSeGeyGIGMn
65 Prd®d u Asn ABn Tyr Lys8Thr
Thr Pro Pro Val Leu
385390395400 Asp Ser Asp Ay
Glu Asp Ala AlaS@ ITyr BlreysRives L @ussnTser LeSBS TYLY S
lteu Thr Vals9Asp Lys ¢

Thr Phe Gly GIn Gly Thr Lys Val Glu lle Glu Arg Thr Val Ala Ala
100 105 110

Pro Ser Val Phe 1le Phe Pro Pro Ser Asp Giu Gin Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Giu Ala
130 135 140

Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gin



405410415 Ser Arg Trp G n
G n Ay Asn Vabnghe Ser Cys
Ser Val Met H's Qu
420425430 Ala Leu Hi s Asn
145 Hi sisfyr Thr O Lys Ser ;§eu
Ser Leu Ser Pro 61y
435440445 Lys <210> 58 <211>
Glu Ser Val Thrzﬁ:l'u GI}AZC%ral[ys s Ser %r ?’yr %e Leu'&eﬁ
artificially synt heS| zed
polypeptide sequence <400>

Ser Thr Leu Thr\}gul Ser.I.L%s/ A:II'ﬁ3 l}6sp ]J)-'LSI-% l? I:_IS/% % Ly%VaﬁTyAl
"ser G n A1§5p Ile Ser'%er Tyr

202530 Leu Asn Trp Tyr Gn
Gn Lys Pro Ay Lys Ala Pro

Ala Cys Glu Va!dqrd-lisl_ ng_lélu&zrl ?eéPrg h@ﬂgswr
1% Tyr SIy9%Ser Gu L& His Ser

Sly Val Pro Ser Arg Phe Ser

Gy 505560
Phe Asn Arg Gly Glu Cys
210
<210> 59
21> 7
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 59

Tyr Thr Ser Arg Leu His Ser

1 5

<210> 60
Qi 7
<212> PRT



Ser Ay Ser Ay Thr Asp Phe
Thr Phe Thr |l®18er Ser Leu
@ u Ala 65707580 A u Asp Ala
Ala Thr Tyr Tyr Cys Gn Gn
@13 artiticid Y Asn Ser Lou Pro Tyr
859095 Thr Phe Ay Gn Ay
20> Thr- Lys Val Qu lle GQu Arg
s 5110
<223> An artlf-ilF:cPag ly ls/\g{hes @g l%ol@ﬁgde?s%ge}cgh e Pro
Pro Ser Asp Au Gn Leu Lys
Ser Ay 115120125 Thr Al a
er Val Val Cys Leu Leu Asn
:yr Gly Ser Glu 5eunH|sF§ﬁre Tyr Pro Arg du A a
130135140 73/136
145150155160 G u Ser Val Thr
GQu Gn Asp Ser Lys Asp Ser
@061 Thr Tyr Ser Leu Ser
@i> 30 165170175 Ser Thr Leu Thr
Q> T | ou Ser Lys Ala Asp Tyr GQu
@® Atifieiplys H s Lys Val Tyr
180185190 Ala Cys d u Val

<400> 60

<220> Thr Hs A n Ay Lou Ser Ser

<223> An artifPRfagy Yathesifdd poh@ey'gde Sempence
195200205

<400> 61

Gin Val Gln Leu GIn Glu Ser Gly Pro Gly Leu Val Arg Pro Ser GIn
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Tyr Ser Ile Thr
20 25 30

<210> 62

211> 30

<212> PRT

213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence



Phe Asn Arg Ay du Cys 210
<210> 59 <211>75136<212> PRT
<213> Artificial <220> <223>
An artificially synthesized
pel ypepti de sequence <400>
59 Tyr Thr Ser Arg Lou His
Ser 15 <210> 60 <211> 7

Gln Val Gin Leughjﬁ% SIeE(%Rg ro (174égl'%§Ly a'l’S%er Glu

‘ art|f|C|aIIy syntheS|zed

pol ypepti de sequence <400>

<400> 62

60
Thr Leu Ser Leu Thr Cys Ala Val Ser Gly Tyr Ser Ile Ser
20 25 30

<210> 63

Q211> 32

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 63

Arg Val Thr Met Leu Arg Asp Thr Ser Lys Asn Gln Phe Ser Leu Arg
1 5 10 15

Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg
20 25 30

<210> 64

Q1> 32

<212> PRT

<213> Artificial

<220>
223> An artificially synthesized polypeptide sequence



Tyr Ay Ser Qu Leu His Ser
15 <210> 61 <2&43 30 <212>
PRT <213> Artificial <220>
<223> An artificially
synt hesi zed pol ypepti de
sequence <400> 61 G n Val
Gn Leu Gn du Ser Sly Pro
Arg Val Thr Ileg Aég p AsV@r LysAngT P[eQTy§?eE GIE
1 r Leu Ser
s Thr VaI Ser Ay Tyr Ser
IIe Thr 202530 <210> 62
Met Asn Ser Leu'&rgtAlafGIu A9p Thr AI%\EbEB&?égga Kﬁ
Dartifici azi ly synt he¥i zed
pol ypepti de sequence 75/136
<400> 62 G n Val Gn Leu Gn
<@ 8B gy Ser Ay Pro Ay Lou Val
Q> 30 1ys Pro Ser Ao 151015 Thr
212 W | ey Ser Leu Thr Cys Ala Val
21 Artifici8er @y Tyr Ser lie Ser

<400> 64

<220>
223> An artificially synthesized polypeptide sequence

<400> 65

GIn Val Gin Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Ala Val Ser Gly His Ser lle Ser
20 25 30

<210> 66

211> 449

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence



202530 <210> 63 <211> 32
<212> PRT <213=n# tifici al
<220> <223> An artificially
synt hesi zed pol ypepti de
sequence <400> 63 Arg Vval
o> 66 Thr Met Leu Arg Asp Thr Ser
Lys Asn G n Phe Ser Leu Arg

?In Val Gin Leu]' %Qli?erabigélcb )?_LeF %ai}ys \/S r [FL

yr Cys AlamArg 20253 <210>
64 <211> 32 <212> PRT <213>
Thr Leu § Lﬁﬂ G al $2g02 ﬁ223>

r Leu Ser Leu rt ysf afer §}y %IS F]efi]] §er§léasp
polypept|ﬁe sequencé 76/ 136
<400> 64 Arg Val Thr Ile Ser

Arg Asp Asn Ser Lys M1 Thr

His Ala His SerLTéou an(GlrLPéTJPr@lheliglmglu W@t
% Asn Ser®Lou Arg Afa du Asp
Thr Ala Val Tyr Tyr Cys Al a

Arg 202530
Ile Gly Tyr lle Ser Tyr Ser Gly Ile Thr Asn Tyr Ash Pro Ser Leu
50 55 60

Lys Gly Arg Val Thr [le Ser Arg Asp Thr Ser Lys Asn Gin Phe Ser
65 70 75 80

Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Ala Tyr Tyr Cys
85 90 95

Ala Arg Ser Leu Afa Arg Thr Thr Ala Met Asp Tyr Trp Gly Glu Gly
100 105 110

Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
115 120 125

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu



<210> 65 <211> 30 <212> PRT
<213> Artifici &h3e<220> <223>
“An artificially synthesized
pol ypepti de sequence <400>
130 65 GpsVal Gn Lgu Gn Qu
Ser Sly Pro Sly Lou Val Lys
Pro Ser Gu 151015 Thr Leu

Gly Cys Leu Vaé?s Asp1Vr Phe pro GI o Va Thr Vaggé Ser
I's Ser é

" <21‘8> 66 <211> 420 <21230PRT
<213> Art | f| cial <220> <223>
artificiall nt hesi zed
Asn Ser Gly Ala L8|1 T)f}r Sé ({I}i \8(I:)H1§ gﬂgﬁ&éla Va-?-%e}: 136
ﬁ 0> 66 GHVvVal Gn Bu Gn

GQu Ser dy Pro Ay Leu Val

Lys Pro Ser G u 151015 Thr

Gln Ser Ser GIyLLéUTyrgérrLelLﬁuseTH’f' Vad}mé VaAfra Se(/a|
8Ser Ay H® Ser Il1e"¥Ser Hi s

Asp 202530 His Ala H's Ser

Trp Val Arg Gn Pro Pro vy

Ser Ser Leu GIy@‘]rlﬁln@ryqu_léUcszuVaTrﬁspHis Lys Pro
195 200 205

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys
210 215 220

Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
225 230 235 240

Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
245 250 255

Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
260 265 270

Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn



354045 Ile Ay Tyr Ile Ser
Tyr Ser Ay |l#®13%hr Asn Tyr
Asn Pro Ser Leu 505560 Lys
Gy Arg Val Thr Ile Ser Arg
215 Asp ThrysSer Lys Agg G n Pine
Ser 65707580 Lou Lys Lou Ser
Ser Val Thr Ala Ala Asp Thr
Ala Lys Thr LysAerQArAhpG] ée{{ Tyr Mrg Seghg' Ty8§r§995
e Thr a Met Asp3OTyr Trp GI y
du d y 100105110 Thr Lou

Val Ser Val Leu¥E|Val Leu Hls(ﬁan As rp Legﬁsn Gl g?Glgle::]e

305 115’120125 78?5?36 13013%140
GIy Gys Leu Val Lys Asp Tyr
he Pro Qu Pro Val Thr Val
Tyr Lys Cys Ly%@ rSe'ff"pLVSlAA%LfS"o%S?{B ge A ke
$Et- Sly A¥ Lou Thr r Sy
Vol Hi's Thr The Pro Al a Val
Leo 165170175 G n Ser Ser
Thr |le Ser Lys@ayyswa&lﬂmAr% Prq @yVaSht ThSer
340\/ol Vol T#r Val Pro3Ser

Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn GIn Val Ser Leu Thr
355 360 365

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp tie Ala Val Glu Trp Glu
370 375 380

Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
385 390 395 400

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
405 410 415

Ser Arg Trp Gln Gin Gly Asn Val Phe Ser Cys Ser Val Met His Glu



180185190 Ser Ser Lou dy
Thr G n Thr Tyso136l e Cys Asn
Val Asn His Lys Pro
195200205 Ser ©Mh Thr Lys Val
2ASpP Lys Lys Vol G ugpro Lys
Ser Cys Asp Lys 210215220
Thr His Thr Cys Pro Pro Gys

Ala Leu His Asnpl'ﬁsofthxaGhP£QSeQeHSel‘peu Selr'grk)l G!g y

s Oy Prog,225230235240 Ser Val
Phe Leu Phe Pro Pro Lys Pro
Lys Asp Thr Lou Met Ile Ser
245250255 Arg Thr Pro Gu

He Vol Thr Cys Val Val Vol Asp
Vol Ser Hs Au Asp
260265270 79/ 136 275280285
Ala Lys Thr Lys Pro Arg OW

@® 67 gy @n Tyr Mh Ser Thr Tyr

@ 24 Arg Val 290295300 Val  Ser

> T val Leu Thr Val Leu His Gn

@ Artifisilgy Trp Leu Asn Gy Lys G u
305310315320 Tyr Lys Gys Lys

<220> Val Ser Asn Lys Ala Leu Pro

223> An artitiRfay Pptopsigdd go\@riyde Eiﬂ@nce

<400> 67

Asp Ile Gin Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Ser Val Thr Ile Thr Cys GIn Ala Ser Gin His Ille Ser Ser His
20 25 30

Leu Asn Trp, Tyr Gln Gin Lys Pro Gly Lys Ala Pro Glu Leu Leu lle
35 40 45

Tyr Tyr Gly Ser His Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60



325330335 Thr Ile Ser Lys
Ala Lys Ay Gaundro Arg A u
Pro Gn Val Tyr Thr
340345350 Leu Pro Pro Ser
Arg Asp Au Leu Thr Lys Asn

Ser Gly Ser GIyC%hrnAs VI@J Thﬁ%g Thl‘ﬁySeIEH Le Glu Ala

. 55360365 Cys..Leu Lys
Gly Phe Tyr Pro Ser Asp ie

Ala Val Qu Trp Gu

Glu Asp Ala AIa%hrOT§ré§r3C§sOGI S(ﬁrMi{)A%n Arg ILX PrGJis/hr

Thr Pro Pro®val Leu
385390395400 Asp Ser Asp Sly
Ser Phe Phe Leu Tyr Ser Lys
Thr Phe Gly GlnLﬁgdhr[Lyﬁ,Val\ﬁéli H%@lpAriij/xéVal Ala Ala
10405410415'% 80/ 136 499425430
Ala Lou H's Asn His Tyr Thr
G n Lys Ser Lou Ser Lou Ser
Pro Ser Val Phepfedhe@'%fr%wmg_tsLelLyssegg10>
15 67 <211 214 <212¥5 PRT <213>
Artificial <220>

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gin Trp Lys Val Asp Asn Ala Leu GIn Ser Gly Asn Ser Gin
145 150 155 160

Glu Ser Val Thr Glu GIn Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 185 190

Ata Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 205



<223> An artificially
synt hesi zed pehypepti de
sequence <400> 67 Asp lle
Gn Met Thr Gn Ser Pro Ser
Ser Lou Ser Ala Ser Val Qdy
1015 Asp Ser Val Thr Ile
Thr Cys G n Ala Ser Gn Hi's
Ile Ser Ser H's 202530 Leu
Asn Trio Tyr Gn Gn Lys Pro
Gy Lys Ala Pro Qu Leu Leu
1> 148 Il e 354045 81/136 Ser dy
ol bl Ser Sly Thr Asp Phe Thr Phe
~_Thr Ile Ser Ser Leu Au Ala
@ Artiticigs 707580 A u Asp Ala Ala M
Tyr Tyr CYS Ay @n Ay Asn
<220> Arg Leu Pro Tyr 859095 Thr
<223> An artifpﬁély @tpesi@d ﬁohs?pyde'pmaenctys Val
GQulle u Arg Thr Val Al a
400> 68 Al g 100105110 Pro Ser Val
Phe Ile Phe Pro Pro Ser Asp
GIn Val @ln Leu@nifiluGprry Reué!y ypg VaSlre Prspey Gin
f ¥15120125 Thr Al a Ser 15Val
Val Cys Leu Leu Asn Asn Phe
Tyr Pro Arg Qu Al a
Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Tyr Ser Ile Thr Ser Asp
20 25 30

Phe Asn Arg Gl
210

<210> 68

His Ala Trp Ser Trp Val Arg Gin Pro Pro Gly Arg Gly Leu Giu Trp
35 40 45

Ile Gly Tyr 1le Ser Tyr Ser Gly tle Thr Thr Tyr Asn Pro Ser Leu
50 55 60

Lys Ser Arg Val Thr Met Leu Arg Asp Thr Ser Lys Asn Gin Phe Ser
65 70 15 80

Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys



130135140 Lys Val Gn Trp
Lys Val Asp Asnn#la Leu G n
Ser Ay Asn Ser G n
145150155160 G u Ser Val Thr
Gu G n Aspg,,Ser Lys Agp Ser
Thr Tyr Ser Leu Ser
165170175 Ser Thr Leu Thr

u
Ala Arg Ser LeubﬁaSArgaﬁr Thr, %a Me@ T Tyzl_ rPGIy ¥ln Gly

180185190 82/ 136~ PHE Asn
Arg GIy A u Cys 210 <210> 68
1> 448 <212> PRT <21
Ser Leu Val Thr'd?l SFrfSFrCAi[ ﬁer lérZIZbgy &f??g&al /&ﬁ
artificfally syntHesized
pol ypepti de sequence <400>
68 Gn Val Gn Leu Gn Qu
Pro Leu Ala Prog@'rSer@/sySerFTﬁroSeGlyGIL@UAlvﬁF Lepy g
130 Pro S& G n 151045 Thr Leu
Ser Leu Thr Cys Thr Val Ser
Gy Tyr Ser lie Thr Ser Asp
Gly Cys Leu Val 20253 Phdi Pro 68 Rao VR [or Beder TFp p
145 ValisArg G n Pso Pro G yisArg
Ay Leu Qu Trp

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu
165 170 175

GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
180 185 190

Ser.Ser Leu Gly Thr GIn Thr Tyr lle Cys Asn Val Asn His Lys Pro
195 200 205

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys
210 215 220

Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Giy Gly Pro



354045 Ile Ay Tyr lie Ser
Tyr Ser Ay Hessibw Thr Tyr
Asn Pro Ser Leu 505560 Lys
Ser Arg Val Thr Met Leu Arg
225 Asp,dhr Ser Lyg Asn G n,Bhe
Ser 657075G0 83/136 859095
Ala Arg Ser Leu Ala Arg Thr

er Val Phe Lea A prdNr 9Lyl\/?%) ’é\égihg)[eém;[ 3 s ch

3 Thr Val er Ser Ala Ser

Thr Lys Sly Pro Ser VaI Phe
Arg Thr Pro Gluélal Thrscgsl\%EVal \Il'aéés Va-ll-ﬁe't ngglru A%| y
20 y Thr 2 Ala Leu?”
130135140 Ay Cys Leu Val
Lys Asp Tyr Phe Pro Gu Pro
Pro Glu Val Ly Asrrﬁm]‘y%' ASB@Y Va+|-Fl Val His Asn
25 145150185160 Asn Ber Sly Al a
Leu Thr Ser Sly Val Hi's Thr
Phe Pro Ala Vval Lou
Ala Lys Thr LysPP@EMeEANN 68 I TynAsSisr ThSEr Arg[\lsy
290 Lou ™& Ser Lou3Ser Ser Val
Val Thr Val Pro Ser

180185190
Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
305 310 315 320

Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lle Glu Lys
325 330 335

Thr lie Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn Val Tyr Thr
340 345 350

Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin Val Ser Leu Thr
355 360 365

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp ile Ala Val Glu Trp Glu



Ser Ser Leu Sly Thr Sin Thr
Tyr Ile Cys MssAal Asn H s
Lys Pro 195200205 Ser Asn
Thr Lys Val Asp Lys Lys Val
370 G u B0 Lys Sergufys Asp Lys
210215220 84/ 136
225230235240 Ser Val Phe Leu

Ser Asn Gly Gln_IEE%Iqu\Is'noAsnPﬁroLyJ‘ xSThrPlerPrL‘%‘!S Le@sp

3 24§%50255 Arg $hr Pro du
Val Thr Cys Val Val Val Asp

Asp Ser Asp Gly\é«%ldﬁggﬁdlyrpser ysd‘euAﬁm&Ial Asyl')_ ))'
Bhe Asn Trp &I'yr Val A%?J Ay
Val Qu Val H s Asn
275280285 Al a sys Thr g/

Ser Arg Trp Glnlf;F]é%IyAfndlal@elferdysu etdahMeW? IASF]

20g5er Thr T™* Arg Val

290295300 Val Ser Val Leu
Thr Val Lou His Gn Asp Trp

Ala Leu His Asnwél_]'yrAgﬁilr@wSeq_l.y&sSeGquSer Pro Gly

45 305310395320 Tyr #ys Cys Lys

Val Ser Mh Lys Ala Lou Pro
Ala Pro Ile Qu Lys

210> 69 325330335

Q11> 447

<212> PRT
<213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 69
Gln Val Gin Leu Gln Glu Ser Gly Pro Gly Leu Val Arg Pro Ser Gin

1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Tyr Ser lle Thr Ser Asp
20 25 30



Thr Ile Ser Lys Ala Lys Ay
Gn Pro Arg Qenfro G n Val
Tyr Thr 340345350 Leu Pro

Pro Ser Arg Asp Qu Leu Thr
Lys ken G n Val Ser Lou Thr

His Ala Trp Ser315p531 AP 3(Qn ro 66!§Ze0 7$3SO
" IR RCH S

Asn Tyr Lys Thr Thr Pro Pro
VaI Lou 385390395400 Asp Ser
Ite Gly Tyr Ile§§r Ty, g/ﬁlyL!g{JThnFFﬁny‘F;gsePrkgag Lety;
% 405410415 Ser APg Trp G n
Gn Ay Asn Val Phe Ser Cys
Ser Val Met Hs Qu
Lys Ser Arg Val 4_ngl$2_514A3goAspA|ThraSerleﬁAsp_|ﬁlg Phﬂéeh
65 Hi S°Tyr Thr @G°n Lys Ser ®Leu
Ser Lau Ser Pro Sly
435440445 <210> 69 <211> 447
Leu Arg Leu Ser<8gr VoIThrPRTAl act®r] TRSAI A2t Tvf Tvobvali
4R20> <223>0An artifi®ially
synt hesi zed pol ypepti de
sequence <400> 69
Ala Arg Ser Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly GIn Gly
100 105 110

Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
115 120 125

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu
130 135 140

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 150 155 160

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu
165 170 175



Gn Val Gn Lou Gn Qu Ser

Gy Pro Ay Leyndal Arg Pro

Ser Sin 151015 86/136 Hi s

Ala Trp Ser Trp Val Arg Gn

Pro Pro Sly Arg SIy Leu Qu

Tr p.. 35404 [ Tyr e

Gln Ser Ser ?‘;ySLeenyr_l_éerr 8&%& geél a)l/gll I¥hé Yﬁﬁrro Sefhr
‘ Ql'yr Asn Pro Ser Leu 505560

Lys Ser Arg Val Thr Met Leu

ser Sor L GIArgmAslp Thr Ser l’_KS Asn G n
or Ser Leu Ghgaiingl Ve B 7586 LB AF §°Lou
% ser ser®™al Thr AR Ala Asp
Thr Ala Val Tyr Tyr Sys
859095 Ala Arg Ser Leu Al a
Ser Asn Thr Lys)&ﬁlgl\sp'rlﬁsr LysT¥a} Glapry Lypgef CyAQSp Ly:f'yr
210 Trp 9% G n dy?00105110
Ser Leu Val Thr Val Ser Ser
Ala Ser Thr Lys Sly Pro Ser
Thr His Thr Cys\Pgp| ProPiineePrd] M SPr Q6 RELePlp Gy Erg
225 Al &2%Pro Ser SBY Lys Ser 24Thr
Ser Sly Sly Thr Ala Ala Leu
130135140 Sly Oys Leu Val
Ser Val Phe LeulPhePro/RBodLysThyd Lys ROThPreONe 1k1SePr O
Vgl Thr ValxsSer Trp 255

Arg Thr Pro Giu Val Thr Cys Val Val Val Asp Val Ser His Giu Asp
260 265 270

Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
215 280 285

Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg Val
290 295 300

Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly Lys Glu
305 310 315 320



145150155160 87/136 G n Ser
Ser Sly Leu Tysnfser Lou Ser
Ser Val Val Thr Vol Pro Ser
180185190 Ser Ser Leu Sly

Thr G n Thr Tyr Ile Cys Asn

Tyr Lys Cys Lys\o%I SeA%rpL “I?Le&'%?MEFrQ |le Glu Lys
3;955200265 S@{ Asn Thr Lys
ol Asp Lys Lys Vol Glau Pro
Lys Ser Cys Asp Lys
Thr Ile Ser Lys :}Lag.gs]'?yge%oggg D’%‘D(}Igl!’riflgpa?‘)}ybq[h% u
Leu Leu dY Sy Pro*™
225230235240 Ser Val Phe Lou
Phe Pro Pro Lys Pro LE/S Asp
Leu Pro Pro Ser1AFFrASpL9é¥LPeH\ﬁ§T Ly1 %QQEGI@5¥?+ Ser Leu Thr
8% 245250265 Arg Thr®Pro Qu
Vol Thr Cys Vol Vol Vol Asp
Vol Ser Hs Au Asp
Cys Leu Val LysBERGEPR0PePrin! G yval\/Edl TrL(yS
310 Phe A®¥n Trp Tyr®¥%ol Asp Ay
Vol GQu Vol H's Asn
275280285 Ala Lys Thr Lys
Ser Asn Gly GInProGiluAsngpsrGyrtLy GhuThiGra1Pral Yt Lef\S N
385 SerwThr Tyr Awrg Val 400
290295300

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys lLeu Thr Val Asp Lys
405 410 415

Ser Arg Trp GIn GIn Gly Asn Val Phe Ser Cys Ser Val Met His Glu
420 425 430

Ala Leu His Asn His Tyr Thr Gln L&/s Ser Leu Ser Leu Ser Pro
435 440 445

<210> 70
<211> 445
<212> PRT



88/ 136 Tyr Lys Cys Lys Val
Ser Asn Lys Alsaniseu Pro Al a
Pro lle Gu Lys 325330335
Thr Ile Ser Lys Ala Lys Ay
1D Amﬂc@ n Pro Arg Gu Pro G n Val
Tyr Thr 340345350 Leu Pro
00> Pro Ser Arg Asp G u Leu Thr
<223> An artn%%ag é éyatgeéléed @ypep{dessee IeL elﬁy;rhr
woo> 70 Ay Phe Tyr Pro Ser Asp lle
Ala Val Qu Trp AQu

Gln Val Gin LeuF%n Glué?r366ly2§o§6|);&§hVaJr§}F Pr{Seé GI:‘-hr
' M Pro Pro Yal Leu %

385390395400 Asp Ser Asp Ay
Ser Phe Phe Lou Tyr Ser Lys
Thr Leu Ser LeuLT@'LPysTTH'rVaI\,SarI GlypgrpSeL gThr Ser Asp
20 4054104155Ser Arg Ti% G n
Gn Ay Asn Val Phe Ser Cys
Ser Val Met Hs du
His Ala Trp Ser A4 XAR(Prorat!y gitlHes GIAE R
3 Hs Tyr®0Thr G n L$s Ser Leu
Ser Leu Ser Pro 435440445
<210> 70 <211> 445 <212> PRT
Ile Gly Tyr lle Ser Tyr Ser Gly Ile Thr Thr Tyr Asn Pro Ser Leu
50 55 60

Lys Ser Arg Val Thr Met Leu Arg Asp Thr Ser Lys Asn Gin Phe Ser
65 70 75 80

Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Ser Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly Gin Gly
100 105 110

Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe



89/ 136 <213> Artificial
<220> <223> Amoarxstificially
synt hesi zed pol ypepti de
sequence <400> 70 G n Val
ms A n Leupdn Au Sgg Gy Pro
Gy Leu Val Arg Pro Ser @ n
151015 Thr Leu Ser Leu Thr
r,Ser
Pro !1_:3 Ala Pro%rSSer_I_l_Bsr SeSer SeSE«E)SeQH)Z/AI %Ia Le§
Al a T]rp Ser Trp al Arg Gn
Pro Pro Sly Arg SIy Leu Qu

Gly Cys Leu Valég Asp.IJyr PQeS’J II ero \Ei ?{]re\-ll;};_%? ITr'l'Tﬁr
1 Tyr' Asn Pro sé Leu 505580
Lys Ser Arg Val Thr Met Leu
Asp Thr Ser Lys Asn G n
hn S iy W gty B Vet B 4 Lo
$Br Ser Val™Thr Ala Al'a Asp
Thr Ala Val Tyr Tyr Cys
859095 Ala Arg Ser Leu Ala
Gln Ser Ser GlyA@udyr'FHrLelr[SHrSerpuaIaValN]grt VapgpSeFryr
0Trp Ay Gn dy 190 -

Ser Asn Phe Gly Thr Gin Thr Tyr Thr Cys Asn Val Asp His Lys Pro
195 200 205

Ser Asn Thr Lys Val Asp Lys Thr Val Glu Arg Lys Ser Cys Val Glu
210 215 220

Cys Pro Pro Cys Pro Ala Pro Pro Val Ala Gly Pro Ser Val Phe Leu
225 230 235 240

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lie Ser Arg Thr Pro Glu
245 250 255

Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Gin



100105110 90/136 115120125
Pro Lou Ala Pre/i8er Ser Lys
Ser Thr Ser Qu Ser Thr Al a
Al a Leu 130135140 dy Cys

»d-eu Val Lys Asp Tyr ,ghe Pro
G u Pro val Thr Vval Ser Trp
145150155160 Asp Ser Sly Al a

Phe Asn Trp Tyrlls\QIuAs (h! VaSﬁ E Va$lrl |¥ Asygla L)HITh$ LThr

275 € T Oy 98%
165170175 GI n Ser er Gy
: Lou Tyr Ser Leu Ser Ser Val
Pro Arg Glu Glu Thr@g%rSPhEKr Va??all_.,ﬁer Vaéll_eu
Thr g§n Thr Tyr %hr Cys Asp
Val Asp His Lys Pro
195200205 Ser Asn Thr L
Thr Val Val Hls\?g1| ASpAépﬁeﬂ_%?%Glyer‘ lealr Lyej)ya yAr g
308 Lys'%er coys VI Qu 320
210215220 Cys Pro Pro Cys
Pro Ala Pro Pro Val Ala Sly
Val Ser Asn Lyslji-ydeugé)rAla\fm HGP(HE‘LVL@UH'E Ser Lys
29523023524% Phe Pro Pfo Lys
Pro Lys Asp Thr Lou Met Ile

Ser Arg Thr Pro GQu
Thr Lys Gly Gln Pro Arg Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser

340 345 350

Arg Glu Glu Met Thr Lys Asn GiIn Val Ser Leu Thr Cys Leu Val Lys
355 360 365

Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu Ser Asn Gly Gin
370 375 380

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

Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin



245250255 91/136 260265270
Phe Asn Tip Tywndal Asp Ay
Val Qu Vol Hs M1 Ala Lys
Thr Lys 275280285 Pro Arg
G G u G ngpPhe Asn Sgf Thr
Phe Arg Val Val Ser Val Leu
290295300 Thr Val Val His

Gln Gly Asn ValgheuSer_Ai_&sDSe apMeJc‘E Glﬁlg Le§|H¥ ALyS

42305310315%530 Val St Lys
Sly Lou Pro Ala Pro Ile Qu
Thr 1l e Ser Y
His Tyr Thr GI é.ﬁl.gSgSLeUﬁ%rr Prf_))g yé y Gn
Pro Arg ‘Gu Pro dn Val Tyr
Thr Lou Pro Pro Ser
. 340345250 Arg Au G u Mt
@07 Thr Lys Asn G n Val Ser Leu
@i> 45 Thr Cys Leu Val Lys
212 RT 355360365 Sly Phe Tyr Pro
213 wtificiger Asp |le Ala Val Gu Trp
Gu Ser Asn Sly Gn
<220> 370375380 Pro G u Asn Asn
<223> An artifTE}',arly [;;nges i3ed polvpdntide PramwnePr 0 Met
Leu Asp Ser Asp Sly
<400> 71

Gin Val GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Arg Pro Ser Gin

1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Tyr Ser lle Thr Ser Asp
20 25 30

His Ala Trp Ser Trp Val Arg GIn Pro Pro Gly Arg Gly Leu Glu Trp
35 40 45

Ile Gly Tyr [le Ser Tyr Ser Gly Ile Thr Thr Tyr Asn Pro Ser Leu
50 55 60



385390395400 92/136
405410415 G n Sl Mh Val Phe
Ser Cys Ser Val Met Hs du
Ala Leu H's M 420425430 H s
Tyr Thr A n Lys Ser Leu Ser
Lys Ser Arg Vallﬂﬁrl‘heiﬁ_%lr ArgxspThSLey LyL'ysﬁ Gln Phe Ser
6 43544044 210> 71 <2113, 445
<212> PRT <213> Artificial
<220> <223> An artificially
S S}, Z I
Leu Arg Leu Ser %r%lgfﬁcllela .ga 18]91 %5%@;% C)is
n Leu Gn A u Ser Glgy Pro
Gy Leu Val Arg Pro Ser Gn
151015 Thr Leu Ser Leu Thr
Ala Arg Ser LeuCyaSAr hr Th\/gzl Me%? TySrrgl(il-gr FG'Ser
1 7e Thr S8 Asp 2025‘%0 Hi s
Ala Trp Ser Trp Val Arg G n
Pro Pro Sly Arg Ay Leu Qu
Ser Leu Val TherfIﬁer?gM%r Thr Lys Gly Pro Ser Val Phe

116 120 125

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

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 150 155 160

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu
165 170 175

GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
180 185 190

Ser Asn Phe Gly Thr GIn Thr Tyr Thr Cys Asn Val Asp His Lys Pro
195 200 205



93/136 Lys Ser Arg Val Thr
Met Leu Arg Aspiskhr Ser Lys
Asn G n Phe Ser 65707580 Lou
Arg Lou Ser Ser Val Thr Al a
Ala Asp Thr Ala Val Tyr Tyr
Ser Asn Thr Lys%l%sp&?sgfg%l AL gg ﬁg g/s §§ Val g-@u
210 a Arg Thr Thr,Na Met
Tyr Trp Gly Gn dy
100105110 Ser Leu VaI Thr

Cys Pro Pro Cysé’o Alagro Progﬁl AI@! Pr ﬁer Val e Leu

11§i.20125 Pro eu Al a P?“%

QIS Ser Arg Ser Thr Ser G u
Ser Thr_. Ala Ala Lou
Phe Pro Pro LysfsodTSAB)lTard_elde IlngrtgﬁPer
1%s Asp Tyr®Phe Pro G°U Pro
Val Thr Val Ser Trp
145150155160 Asn Ser Ay Al a
Va! Thr Cys VaIL\I@dal'ﬁﬁ)rValgerrHiﬂltyAsw? GI'HIIaSG“Thr
60phe Pro Afa Val Leu?
165170175 G n Ser Ser Qy
Leu Tyr Ser Lou Ser Ser Val
Phe Asn Trp Tyr Y& |Aso BhyrVal\Agd VaIPfi pAsiSidy Lys Thr Lys
215 180185280 94/ 136285

Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe Arg Val Val Ser Val Leu
290 295 300

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

Val Ser Asn Lys Gly Leu Pro Ala Pro lle Glu Lys Thr [le Ser Lys
325 330 335

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



Ser Asn Thr Lys Val Asp Lys
Thr Val du Arg/ikeys Cys Cys
Val du 210215220 Cys Pro

Pro Cys Pro Ala Pro Pro Vol
Ala Gy Pro Ser Val Phe Leu

Arg Glu Glu Me2ﬁ583Q2§5%4§%r Peb@nr E)J‘s Qeu Rﬂ stl—ys

a5 Pro Lysg;fsp Thr Ley Met Ile
Ser Arg Thr Pro GQu

245250255 Val Thr QIS VaI
aly Phe Tyr Prc:AgJ asV Al a4 pm%ﬁ‘rr al ?erA bS5 o

i 26026{%270 Phe AST Trp Tyr
Val Asp Gly VaI Gu Vval H's

Pro Glu Asn Asn2T7r51258T6rg§ 5¥bl.’,ro MeNeu XsbSer Asalely

35 G nPhe Asn SE&F [hr Phe “Ar g
Val Val Ser Val Leu
290295300 Thr Vval Val H's

Ser Phe Phe Leud'yrnﬁerAgspLeuﬂmea Lﬁm LyAgeh ArGTry GIEyS
A&u Tyr Lys*tys Lys 4
305310315320 Val Ser Asn Lys
Gy Lou Pro Ala Pro Ile Gu

GIn Gly Asn ValLPpeSSermSerl JapMelSd¢ Gltys Leu His Asn

4203253303355 95/ 136 Afg G u

Gu Met Thr Lys Asn G n Val
Ser Lou Thr Cys Lou Vol Lys

His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

10> 72

Q211> 443

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 72

Gln Val GIn Leu Gln Glu Ser Gly Pro Gly Leu Val Arg Pro Ser Gin



355360365 Ay Phe Tyr Pro
Ser Asp Ile Almidal Gu Trp
Qu Ser Asn Ay Gn
370375380 Pro G u Asn Asn

1 Tyr Lys ThrThr Pro Pg0 Met
Leu Asp Ser Asp Ay
385390395400 Ser Phe Phe Leu

Thr Leu Ser Leu LTgrSCysSﬁrr VaJ-éérQ'elerfWSeIm Yk A£\SP
% 1 95410415°G n & y A2 Val
Phe Ser Cys Ser Vol Met His

His Ala Trp Ser Ezgaégga%rb rci_rro'_!!IyI.A .?Aﬁ heu GlerF]
Lys Ser®Lou Ser L6u Ser Pro
Gy Lys 435440445 <210> 72
<211> 443 <212> PUT <213>

lie Giy Tyr He;&FrtTVrstqulyalﬂe Térz'@ogr ¥?§3§r Rﬁ

50 artiffcially syfithesized

pol ypepti de sequence <400>
72 96/ 136 51015 Thr Leu Ser

Lys Ser Arg Val E@Wet[Lerr%Thq:ﬁrr LyaAsh GIshe Se y

65 Tyr®*Ser |le TAr Ser Asp#

Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Ser Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly Gin Gly
100 105 110

Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
115 120 125

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu
130 135 140

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp



202530 H's Ala Trp Ser Trp
Val Arg Gn Prondro Ay Arg
Ay Leu Gu Trp 354045 Ile
Ay Tyr Ile Ser Tyr Ser Qy
145 Il eissfhr Thr Tyg M1 Pro Sgr
Leu 505560 Lys Ser Arg Val
Thr Met Leu Arg Asp Thr Ser
S n.. G n.Phe Ser 6 7580
Asn Ser Gly A!aLLXu Thlﬁ%rgGlﬁéB?;égF Ph§ng Al\a/§?geull_hr
Ala Ala Asp Thr Al a var Tyr
Tyr Cys 859095 Ala Arg Ser
Leu Ala Arg Thr Thr Ala Met
Gln Ser Ser GIyAgupTyr.ISf/rrLeuTSFr Se@a&/Vad’hh VaGPr?Ser
*100105110%Ser Leu VAP Thr
Val Ser Ser Ala Ser Thr Lys
Gy Pro Ser Val Phe
Ser Asn Phe GIyfTSﬁinfUszrSThrp?j%AsrL@UAsNiaLprrb
1% Ser Ser®™.ys Ser THt Ser Qy
Ay Thr Ala Ala Leu
130135140 97/136
Ser Asn Thr Lys Ve] BB B IBFI60 Aslns Bepys @ §lu Al a
210 Leu BRr Ser dy2Wal Hi s Thr
Phe Pro Ala Vval Lou

Cys Pro Pro Cys Pro Ala Pro Pro Val Ala Gly Pro Ser Val Phe Leu
225 230 235 240

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle Ser Arg Thr Pro Glu
245 250 255

Val Thr Cys Val Val Val Asp Val Ser Gln Giu Asp Pro Glu Val Gln
260 265 210

Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys
275 280 285

Pro Arg Glu Glu GIn Phe Asn Ser Thr Phe Arg Val Val Ser Val Leu



165170175 G n Ser Ser Ay
Lou Tyr Ser LewsnSer Ser Val
Val Thr Val Pro Ser
180185190 Ser Asn Phe dy
290 Thr Ggn Thr Tyr ,fhr Cys Asn
Val ‘Asp H's Lys Pro
195200205 Ser Asn Thr Lys

Thr Val Val His G@n AS;ASpDLeuL snSGIT E}le?yr LysS Cys Lys g

3 210 15220 c,ys ro Pro O3
Pro Al a Pro Pro VaI Ala Ay
Pro Ser Val

Val Ser Asn Lysﬁéﬁ?‘b‘z‘é@’mbe %h 85 B §°BF6°Lys
Pfo Lys Asp™Thr Leu ME Ile
Ser Arg Thr Pro Qu
245250255 Vval Thr s Val

Thr Lys Gly Gln\y5)| Ar% Prop%rpVa\/H[ ThS@\‘ rG"rh SeG P

0Asp Pro G*u Val G n¥0

260265270 Phe Asn Trp Tyr
Val Asp Ay Val GQu Val H's

Gln Glu Glu MetAg'ﬂ.ysApnailq_\@vISSemhlr ThrLgysLeu Val Lys

35 275280285 98/ 1363290295300

[hr Val Val His Gn Asp Trp
Leu Asn Gy Lys Qu Tyr Lys

Gly Phe Tyr Pro(Sy¢ QspLIYeShla Val Glu Trp Glu Ser Asn Gly Gln

370 375 380

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

Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln
405 410 415

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

His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro



210>
211>

305310315320 Val Ser Asn Lys
Gy Leu Pro Al@®Bro Ile Gu
Lys Thr He Ser Lys 325330335
Thr Lys Ay Gn Pro Arg Wi
25 Pro Gngyal Tyr Thr Leu Pro
Pro Ser 340345350 G n Qu
G u Met Thr Lys Asn G n Val
5 Ser Leu Thr Cys Leu Val Lys

uy 355360365 Ay Phe Tyr Pro

<212> PRT

@1 Artitiel ro du M Asn Tyr Lys Thr

@ Asp Gy 385390395400 Ser
<223> An artlfr:gll]aély Eyé%/]es Lf-v rpolge@];ldeLsV%encEe u Th r

Ser Asp Ile Ala Val Qu Trp
u Ser \h Ay Gn 370375380

Thr Pro Pro Met Leu Asp Ser

Val Asp Lys Ser Arg lip Gn

@> 73 405410415 elu Ay Asn Val

Phe Ser s Ser Val Met Hi s

Gln Val GIn Leu@lnlﬁlupaeraGlsLé(UGIH‘regVaMhPro Ser Gin
1 420425430 Y9/ 136 435%40

<210> 73 <211> 449 <212> PRT

<213> Artificial
Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Tyr Ser lle Thr Ser Asp

20 25 30

His Ala Trp Ser Trp Val Arg Gln Pro Pro Gly Arg Gly Leu Glu Trp
35 40 45

Ile Gly Tyr lle Ser Tyr Ser Gly tle Thr Thr Tyr Asn Pro Ser Leu
50 55 60

Lys Ser Arg Val Thr Met Leu Arg Asp Thr Ser Lys Asn GIn Phe Ser
65 70 75 80

Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys
85 90 95



<220> <223> An artificially
synt hesi zed pabPyipepti de
sequence <400> 73 G n Val
Gn Leu Oin Gu Ser Ay Pro
Gy Leu Val Arg Pro Ser Gn
Ala Arg Ser Lellﬂalpg-ﬁ%r Ehhma heeWsp ﬁeﬁ'rp b@ldin'Ehr
10&ys Thr Val Ser Slyqfyr Ser
Ile Thr Ser Asp 202530 His
Ala Trp Ser Trp Val Arg G n
ser Leu Val ThiaOsef §er°A|geVThA[y9 Gl?lPrX sdr G Phg u
s Trp 354045 Tyr e
Ser Tyr Ser Sly IIe Thr Thr
Tyr Asn Pro Ser Leu 505560

Pro Leu Ala ProLS¥r Ser% s SeL?LgSetyaii Gl 4 AIE;E

150 Phe éér 657075@6 100/ 136
Ala Arg Ser Leu Al a Arg Thr

hr Al a Met ¥
Gly Cys Leu Va'é“ ey Phe_LPO‘OGi‘O%?L‘.’fb hS?é‘”’ll SeLH El
145 Val‘5‘*|'hr Vol SBt Ser Al a'%er

Thr Lys Sly Pro Ser Val Phe
115120125 Pro Leu Ala Pro

Asn Ser Gly A'ﬁﬂ‘,é’rTh'Seer'&L\?'sHiS@r Pherfip AlSiey Leg) y
Sy Thr Al a’l a Leu 175

GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
180 185 190

Ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn Val Asn His Lys Pro
195 200 205

Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys
210 215 220

Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro
225 230 235 240



130135140 Sly Gys Leu Val
Lys Asp Tyr Phev/iBro GQu Pro
Val Thr Vol Ser Trp
145150155160 Asn Ser Sly Al a
Leu Thr Ser Sly Val H's Thr

Ser Val Phe Lo PAEpr PJrPLyHr@Lyé/QL Th-EH Wet 116 Ser
165170175 Ggn Ser Ser ,9l y
Leu Tyr Ser Leu Ser Ser Val
Val Thr Val Pro Ser

Arg Thr Pro em?|1/80nl]r8<451\9$ frik GIuSlA%/h

260\/I Asn s Lys Pro
195200205 Ser Asn Thr Lys

o] u va S S S | S

2 2102152% 101/ 13 Ser Val
Phe Leu Phe Pro Pro Lys Pro
-~ Lys Asp Thr Leu Met Il e Ser
Ala Lys Thr LysZ’Zpsi\g!_:)(s(y.z%u‘sGIN,yrgAsn]-ﬁrr Thp}ybArGNau
2%0 Val T Cys Val ®™®/al Vval Asp
Val Ser H's Gu Asp
260265270 Pro du Val Lys
Val Ser Val LeuphélalAgrﬁis‘[qirr)Asﬁryq- Lei /g GIAQBGIG y
305 Val3o@ u Val H's Asn 320
275280285

Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lle Glu Lys
325 330 335

Thr ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln Val Tyr Thr
340 345 350

Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn GIn Val Ser Leu Thr
355 360 365

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu
370 375 380



Ala Lys Thr Lys Pro Arg G u
Au Gn Tyr AswaSer Thr Tyr
Arg Val 290295300 Val Ser

Val Leu Thr Val Leu His dn
Asp Trp Leu Asn Gy Lys Qu

&r%nGWGH%QQ%ﬁQﬁ&?%Zg ﬁyﬁw5¥§m§¥§wLys

Val ;. Ser Asn Leu,Rro
. Ala39Pro e Gyu Lys @
325330335 Thr He Ser Lys Ala

SR vy s e T

Leu Pro Pro*Ser Arg Asp Gu

Lou Thr Lys Asn G n Val Ser

Leu Thr 355360365 102)136

Ser Arg Trp Gln§g1r(ily$rhVa@h Sed,‘.yﬁ Sepilab Me@-l &) GIN/h
: “PAsn Tyr L’ﬁ?z Thr Thr*Pro Pro
Val Leu 385300395400 Asp Ser

Asp Gy Ser Phe Phe Lou Tyr
MamumsAhgéﬂwuvgﬂl%v%qhv%vﬁp%A§pmtys

485 40541041% Ser Arg¥irp G n
Gn Ay Asn Val Phe Ser Dye

Ser Val Met Hs Qu

Lys 420425430 Ala Leu His Al a
Hs Tyr Thr Gn Lys Ser Lou
Ser Leo Ser Pro Ay '

210> 74

211> 447

<212> PRT

213> Artificial

220>
<223> An artificially synthesized polypeptide sequence

<400> 74
Gin Val GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Arg Pro Ser Gin

1 5 10 15

Thr Leu Ser Leu Thr Cys Thr Val Ser Gly Tyr Ser lle Thr Ser Asp



435440445 Lys <210> 74 <211>
447 <212> PRT 162i83>
Artificial <220> <223> An
artificially synthesized
50 POl ypepti ge sequencg, <400>
74 Gn Val Gn Leu Gn Qu
Ser Ay Pro Ay Lou Val Arg
er.Gn 15101 103/.136
o s 3a 8 A T D L
Val Arg Gn Pro Pro Ay Arg
Sly Leu Au TrP 354045 Il e
e Gly T ng Y X rGII | eThS%rrT rPSerLSI y
o Sly Tve Mo Sprely iRy OTHE ™ Tl VAaRh T Bi6 Ser
% Leu 505560 Lys Ber Arg Val
Thr Met Leu Arg Asp Thr Ser
Lys Asn G n Phe Ser 65707580
Lys Ser Arg ValLTéLyletAfug\rgLﬁéqJThlsﬁrr Lysgi\ lealF Se1]-hr
65 Al d°Ala Asp Thir Al a Val ®Tyr
Tyr Cys 859095

His Ala Trp SergTrHJ

Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Ser Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly Gin Gly
100 105 110

Ser Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
115 120 125

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu
130 135 140

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 150 155 160

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu



Ala Arg Ser Leu Ala Arg Thr
Thr Ala Met AspiFyr Trp Ay
A@n @y 100105110 Ser Leu
Val Thr Val Ser Ser Al a Ser
- T Lys SlyiPro Ser Vag Phe
115120125 Pro Leu Ala Pro
Ser Ser Lys Ser Thr Ser Sly

Gin Ser Ser GIy%LuyTi ShrrLeLA!eraSeNaﬁVa"%pVal Pro Ser
0.5y Oys Ly Val
Lys Asp Tyr Phe Pro Gu Pro

Val Thr Val Ser Trp
Ser Ser lLeu Gly]T éii 82::1?%&6 ys_As \gl A 1I§s Lyérro

LClJ Tyr Mser Lou Szer Ser VoI
Val Thr Vol Pro Ser
180185190 Ser Ser Leu Qy

Ser Asn Thr Lys-rIH rAspéysH_ysﬂﬁl GIu-I-Py(i, Lyst ?ereCng LyASﬂ

210 Vol A¥n Hs Lys?Pro

195200205 Ser Asn Thr Lys
Vol Asp Lys Lys Vol GQu Pro

Thr His Thr Cys ESPSDmQESrPrWGSPr%@LpLe'LVSGIY Gly Pro

225 210®15220 Thr#H s Thr C¥8
Pro Pro Cys Pro Ala Pro Qu
Leu Leu Gy Gy Pro

Ser Val Phe Leu2RFRIO2ABTFPAMs Asp Thr Leu Met [le Ser
245 250 255

Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
260 265 270

Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
275 280 285

Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg Val
290 295 300

Val Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn Gly Lys Glu



Sor Vol Pho Lou Phe Pro Pro
Lys Pro Lys Asps/TFhr Leu Met
lie Ser 245250255 Arg Thr
Pro Qu Vol Thr Cys Vol Vol
305 Val siAsp Vol Sgg His G uspsp
260265270 Pro du Val Lys
Phe Asn Trp Tyr Val Asp Ay

Tyr Lys Cys Lys\’@II SegsrPLy QL LeH’r§ A{A$r@ He Glu Lys
265280285 Al,a Lys Thr ,Lys
Pro Arg Gu Qu dn Tyr Asn
Ser Thr Tyr Arg Val

e BT Pl

*\al ser Lys Al a ®u Pro
Ala Prolle Qu Lys
] 25330335 Thr |l e Ser ¥
eu Pro Pro Ser'&rgékspl_fyv LeuSThr Lyﬁsrhelr_-,}(ab SeAF’é hG u
% pro Gn“\/al Tyr THr
340345350 Leu Pro Pro Ser
Asp G u Leu Thr Lys Asn
Cys Leu Val Lys@y?fhe\yw Pr°§érr Asq_éuAlarﬁi— Glu Trp Glu
310 355360365 Cys L8uU Val Lys
Sly Phe Tyr Pro Ser Asp lle

Ala Val Au Trp Qu
Ser Asn Gly G6InBBGRAHIKOyr Lys Thr Thr Pro Pro Val Leu
385 1390 395 400

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
405 410 415

Ser Arg Trp Gln GIn Giy Asn Val Phe Ser Cys Ser Val Met His Glu
420 425 430

Ala Leu His Ala His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro
435 440 445

210> 75



Ser Asn Sly Gn Pro Gu M
Asn Tyr Lys Theet¥hr Pro Pro
Val Leu 385390395400 Asp Ser
Asp Sly Ser Phe Phe Leu Tyr
<> 43 Ser Lys Lou Thr Val Asp Lys
@i prr 405410415 Ser Arg frp Gn
@13 artifici@ N Sy Asn Val Phe Ser Cys
Ser Val Met Hs Qu

<220> 420425430 Ala Leu H s Al a
<223> An artlfli_fllla‘?‘ly Iy)e{%es%grpolgpnde S 282_4|§eu

106/ 136 <211> 443 <212> PRT
<213> Art ificial <220> <223>
rtificiall nt hesi zed

?‘In Val Gln Leuﬁﬂl Gﬂj Serthly PqpeGIySLéque%&Péo Sg4ﬁb>

75 Gn Val &n Leu GK Qu

Ser Ay Pro Gy Leu Val Arg

Pro Ser G n 151015 Thr Leu

Thr Leu Ser Leu dps Ovs) T fal 1y 6 YGyisSerTHe TSI Asser
0@y Tyr $; lle Thr¥Se; Asp
202530- His Ala Trp Ser Trp

Val Arg Gn Pro Pro Ay Arg

His Ala Trp Ser @pyal E\@@In@odroﬁypi\rg Gly Leu Glu Trp
35 40 45

<400> 75

Ite Gly Tyr lle Ser Tyr Ser Gly [le Thr Thr Tyr Asn Pro Ser Leu
50 55 60

Lys Ser Arg Val Thr Met Leu Arg Asp Thr Ser Lys Ash GIn Phe Ser
65 70 75 80

Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Ser Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly GIn Gly
100 105 110



354045 Ile Ay Tyr Ile Se;

Tyr Se; Ay |lendhr Thr Tyr

Asn Pro Se; Leu 505560 Lys
Ser Arg Val Thr Met Leu Arg
Asp Thr Se; Lys Asn G n Phe
Ser Leu Val ThrS@l SerGS\Lé?QZéSQW ,:ngy AE &r lv‘aelFlhese
15 Ser Val ,Jhr Al'a Ala Asp Thr
Ala Val Tyr Tyr Cys 859095

107/ 136 Ser Leu Val Thr Val

Pro Leu Ala Proger Sergys Seolai Sebﬁy Glé?\éilli%l?—beg y
Pro Leu Ala Pro Ser Ser Lys
Ser Thr Ser Ay Gy Thr Al a

Ala Leu 130135140 a S

Gly Cys Leu VaILéslﬁsp\}érl PhlPr%GI ?VMTVF Vaﬁﬁé Bro

145 d U*Pro VaI Tht val Ser ®rp
145150155160 Asn Ser Gy Al a
Leu Thr Ser Ay Val H's Thr

Asn Ser Gly AIanwé'hrFSPr(ﬁlyA{alaHiWII PheLléimAla Val Leu
185170175 G™h Ser Ser!8&y
Leu Tyr Ser Leu Ser Ser Val
Val Thr Val Pro Ser

Gin Ser Ser Gly180A S 1@ (FBer Ser Val Val Thr Val Pro Ser

180 185 190

Ser Asn Phe Gly Thr Gin Thr Tyr Thr Cys Asn Val Asp His Lys Pro
195 200 205

Ser Asn Thr Lys Val Asp Lys Thr Val Glu Arg Lys Ser Cys Val Glu
210 215 220

Cys Pro Pro Cys Pro Ala Pro Pro Val Ala Gly Pro Ser Val Phe Leu
225 230 235 240

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met ile Ser Arg Thr Pro Glu
245 250 255



Ser Asn Phe Gy Thr @ n Thr
Tyr Thr Cys Asps/ival Asp Hi s
Lys Pro 195200205 Ser Asn
Thr Lys Val Asp Lys Thr Val
GQu Arg Lys Ser Cys Val GQu
Val Thr Cys Valz\ﬂap@ﬂ-é@\gp&%r? sfhP pBER V%S
«r0 Ala Ppo Pro Val ,Ala Gy
Pro Ser Val Phe Leu
225230235240 108/ 136 Val

Phe Asn Trp TyrSJgI Asp%{ySVaIV llJ Val IS Asb?]la Ly'é?tp L;\/ |

Gn 2607ﬁ°6527o Phe "X Trp Tyr
VaI Asp Gly Val GQu Val Hs
n Ala 1¥s Thr ¥s
Pro Arg Glu lemr rPDP%)ArN at]Seﬂ Vad—_;f_eﬂI
290 A n Pfe Asn Ser®**hr Phe Arg
Val Val Ser Val Lou
290295300 Thr Vol Vol H's
Thr Val Val His@lnd\spp@ﬁ_euﬂsr] @y gl FthyGny LVEys
305 d #'Tyr Lys GJ5 Lys 320
305310315320 Vol Ser WMh Lys
Gy Lou Pro Ala Pro Ile Gu
Val Ser Asn Lys|&fvg eulPrprAlal Arael 1 SHy Lyg The Ile Ser Lys
325330335 T Lys dy3&En
Pro Arg Gu Pro Gn Val Tyr
Thr Lou Pro Pro Ser
Thr Lys Gly Gin Pro Arg Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser
340 345 350

Gin Glu Glu Met Thr Lys Asn GIn Val Ser Leu Thr Cys Leu Val Lys
355 360 365

Gly Phe Tyr Pro Ser Asp ile Ala Val Glu Trp Glu Ser Asn Gly GlIn
370 375 380

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



340345350 G n Gu Gu Mt
Thr Lys Asn Giei¥al Ser Lou
Thr Cys Lou Vol Lys
355360365 Ay Phe Tyr Pro
Ser Asp Ile Ala Vol du Trp
Ser Phe Phe Leuq”l‘%er%%rLeMﬂr \g Mp @ &L, %ZQgZIﬁSSO
/136 Ser,Phe Phe Loy Tyr
Ser Lys Lou Thr Val Asp Lys
Ser Arg Iip G n 405410415

Glu Gly Asn VaI e%er@l ijer al Me s GI a LeéﬁaAlqcl)s

“Hs ANa 4 0425430 HS Tyr
Thr G n Lys Ser Lou Ser Lou
Ser Pro 435440 <210> 76
His Tyr Thr Glnéflj.r Leu49arg_eu<82r PZ% PRT <213>
Artificfal <220> <223> An
artificially synthesized
pol ypepti de sequence <400>
20 7% 76 Gn Val Gn Leu Gn Qu
2 49 ger Ay Pro Ay Lou Val Lys

212> PRT ~ Pro Ser A u 151015
213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 76
GIn Val GIn Leu GIn Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu

1 5 10 15

Thr Leu Ser Leu Thr Cys Ala Val Ser Gly Tyr Ser Ile Ser Asp Asp
20 25 30

His Ala Val Ser Trp Val Arg Gln Pro Pro Gly Glu Gly Leu Glu Trp
35 40 45

Ile Gly Phe lle Ser Tyr Ser Gly lle Thr Asn Tyr Asn Pro Thr Leu



Thr Leu Ser Lou Thr Cys Al a
Val Ser Gy TynoviSer |le Ser
Asp Asp 202530 His Al a Val
Ser Trp Val Arg Gn Pro Pro
50 Ay Qu Ay Leugu lip
354045 110/ 136 505560 A n
Asp Arg Val Thr He Ser Arg
Gln Asp Ar Vampllﬁs%rnm' % As ye eu u
i s Va1 65705558 b %MLnThb[ 'ﬁ;?
Ser Leu Arg a GI u Asp 0'I'hr
Al a Vval Tyr Tyr Q/s 859095

Leu GIn Met As%rq_euﬁggm?\g% Asp ﬁr AIQ/ a?TyrI_ yg Cyél

udy 100%5110 Thr ®Leu
Val Thr VaI Ser Ser Ala Ser
Pro Ser Val Phe
Ala Arg Leu Leufféi%f r5AlﬂebAs;L@bTrNIéGIpFl
YSer Ser LYs Ser Thr''Ser Qvy
Sly Thr Ala Ala Leu
130135140 dy Cys Leu Val
Thr Leu Val Thrlllg)SSerAg'pMa'ﬁqrr ThPyREPiroSeFayPhPr o
5 val Thr'?val Ser Tip
145150155160 Asn Ser Sly Al a
Leu Thr Ser Gy Val His Thr

Pro Leu Ala Pro[R}nSer Pysc$er AhraSen/ GIy TUAla Ala Leu
130 135 140

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 150 165 160

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu
165 170 175

Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
180 185 180

Ser Ser Leu Gly Thr Gin Thr Tyr Ile Cys Asn Val Asn His Lys Pro



165170175 G n Ser Ser Ay
Leu Tyr Ser Lew1Ser Ser Val
Val Thr Val Pro Ser
180185190 111/135 195200205
195 Ser Mh phr Lys VabgiAsp Lys

Lys Val @Qu Pro Lys Ser Cys
Asp Lys 210215220 Thr Hi s

Ser Asn Thr Lys \J;'ersp%sSLyP \yapGI FrpLyge‘?‘ C)E I.Z\sg L)AI a

210 Pro Gu Leu Lou,gly Sy P

225230235240 Ser Val Phe Leu
Phe Pro Pro Lys Pro Lys Asp

Thr His Thr Cys ésuPéqS aPro Iul_heu &bGléﬁld’ro
VaI hr Cys Vza val Val * p
Val Ser H's Gu Asp
260265270 Pro A u Val Lys

Ser Val Phe Leulfheé’ro'&éor{.ysTPfopLyWri. Thvlgr Mehé]? eG y
V8l du Vval®H s Asn &
275280285 Ala Lys Thr Lys
Pro Arg Gu Gu dn Tyr Asn

Arg Thr Pro GlugérThr'lerfrVaITVyeralA&e;gVa\/%[ His Glu Asp

26029029530%Val Ser VAP Leu

Thr Val Leu Hs Gn Asp Trp

Leu Asn Sly Lys Qu
Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn

275 280 285

Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
290 295 300

Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
305 310 315 320

Tyr Lys Cys Lys Val Ser Asn Lys Ala leu Pro Ala Pro Ile Glu Lys
325 330 335

Thr 1le Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro GIn Val Tyr Thr



305310315320 Tyr Lys Cys Lys
Val Ser Asn Ly a Lou Pro
Ala Pro Ile u Lys
325330335 112' 136 340345350
ud-ou Pro Pge Ser Argafisp Au
Leu Thr Lys Asn G n Val Ser
Leu Thr 355360365 Q/s Lou

Leu Pro Pro Ser /@J AsJ‘M&?’Le hyLyEleGlIyal Ser. I[_eq Tl§er

o 3703753§0 Ser Asn éy a n
Pro A u Asn Asn Tyr Lys Thr

Pro Pro

Cys L:u Val Lyséiév5P§ Tr quS%Oﬁp ﬁsg)la %HJGIU 6IUG y
Ser e Phe Leu “\'yr Ser Lys
Leu Thr Val Asp Lys
405410415 Ser Arg

Ser Asn Gly Gln@’oﬁih@srﬁsr}og nLy\@{ ThPHéPrséall LeQ/S

s Ser®val Met H*% Qu 400
420425430 Ala Leu H s Asn
Hs Tyr Thr Gn Lys Ser Lou

Asp Ser Asp GlySeryPhe) Phe feuTa SePpypled! hyVaI Asp Lys
4%85. 440445 1Yys 45

Ser Arg Trp GIn Gin Gly Asn Val Phe Ser Cys Ser Val Met His Glu
420 425 430

Ala Leu His Asn His Tyr Thr GlIn Lys Ser Leu Ser Leu Ser Pro Gly
435 440 445

Lys

210> 77

211> 446

<212> PRT

<213> Artificial



<210> 77 <211> 446 <212> PRT
<213> Artificiwadize 113/ 136
<220> <223> An artificially
synt hesi zed pol ypepti de
220> sequence <400> 77 du Val
<223> An artlf%la)l/ly synHengi pol pyld gql{]encg)); Sré
151015 Ser Leu Arg Lau Ser
QIS Ala Ala Ser Arg Phe Thr

Glu Val Gin Leu'\yﬁlt(ill.'_felpﬁly.r(} Bﬁlvka/ VaAl(jln Préﬁlﬁ ArAI a
Pro Sly Lys™Sly Leu du Trp
VaI 35a045 Ser Sly He Ser
p Asn Ser Sly glle Sy
Ser Leu Arg LeWrCySMIaaAI%gbArsﬁuF Thv&r: Asséfg@/ﬁo
Vlys Sly APg Phe Thr®ile Ser
Arg Asp Asn Ala G u Asn Ser
Leu Phe 65707580 Leu Sin Met
Ala Wet His TrpA(slnArgglwAliFéuGlAknglAl_eaGlGTrel VaASp
%  Thr Ala®Lou Tyr T¢r Cys
859095 Ala Lys Sly Arg Asp
Ser Phe Asp He frp Sly Gn
Ser Gly Ile SerGhoyasnTSErT GIyMEA 118/8LY Tyr Ala Asp Ser Val
50 55 60

<400> 77

Lys Gly Arg Phe Thr |le Ser Arg Asp Asn Ala Glu Asn Ser Leu Phe
65 70 15 80

Leu GlIn Met Asn Gly Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys
85 90 95

Ala Lys Gly Arg Asp Ser Phe Asp lle Trp Gly GIn Gly Thr Met Val
100 105 110

Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala
115 120 125



100105110 114/136 Pro Ser
Ser Lys Ser Thranser Ay Ay
Thr Ala Ala Leu Gy Gys Leu
130135140 Val Lys Asp Tyr
Phe Pro Au Pro Val Thr Val

Pro ?:(r) Ser Lys?grg]‘is e,pm@iggﬁilg AIQL%EIW _(li_ys rLeu Ser
Sy Va Hi s Thr Phe Pro Al a
Val Leu G n Ser Ser

Val Lys Asp TyrlP 5P:|If'o7qlPr<5VaI h{//Vat ?e(/TrfJ Xs:i.ﬁersgly |

14 Pro Ser Ser Ser Leu
180185190 Ay Thr G n Thr

Tyr s Asn Val Asn His
Ala Leu Thr SerL‘g;aIﬂ;soThr erFr%‘gﬁVa-#I-HaF Gln Ser Ser
200205 LY val Asp'ys
Lys Val Gu Pro Lys Ser Cys
Asp Lys Thr His Thr
Gly Leu Tyr Serz_g_@zrlsgzvgloVa@rSVa PrreySepged Se@eg
18pPro Ala P A u Leu™eu Ay
Gy Pro Ser Val Phe
225230235240 Leu Phe Pro Pro
Gly Thr GIn ThrTyrsl IeRysOtsrl WriSAsoAS pLYT brp Set_&u Thivet
195 || e Ser2oArg Thr Prop
245250255

Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr
210 215 220

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

Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met ile Ser Arg Thr Pro
245 250 255

Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val
260 265 270



115/ 136 Lys Phe Asn Trp Tyr
Val Asp Gy Valsnéd u Vol Hi's
M Ala Lys Thr 275280285 Lys
Pro A’\g Gu Gu Gn Tyr Asn
Ser Thr Tyr Arg Vol Vol Ser
Lys Phe Asn Trp\égrj VaI g?éSQpVaLgyAsIﬂg Lyyalr

s Lou Hi S w3 N Asp Trp Leu Asn
Ay Lys Gu Tyr Lys Gys
305310315320 Lys Vol Ser Asn

Lys Pro Arg GluéYu [¢1] Alyr Asur%r Thr fyr Ar a?VaIPEe(r) VaII le

20 3253 5335 Lys Afa Lys Gy
Gn Pro Arg Gu Pro Gn Val
r Thr_Lou Pro Pro
Leu Thr Val Leué%d@m%bwsg? GI)AII,ybGI Agyb Lye_;l()yﬁI
305 LedThr Lys ASh G n Val *er
Lou Thr Cys Leu Val
355360365 Lys Ay Phe Tyr
Lys Val Ser Asthysd\Iag@rPrga@bPrq |laalnlvg Th/4E Seq y
Ptp Au Ser¥Asn Gy 3%
370375380 G n Pro G u Asn
Asn Tyr Lys Thr Thr Pro Pro
Lys Ala Lys &ly\¢oy| Prol AGLG I yYABQEI B TyARpLeu Pro Pro
340385390395400 350

Ser Arg Asp Glu Leu Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val
355 360 365

Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu Ser Asn Gly
370 375 380

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp
385 390 395 400

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp
405 410 415



116/ 136 G n Gn Sy Asn Val
Phe Ser Cys Sarenval Met Hi s
Gu Ala Leu H s 420425430
Asn His Tyr Thr G n Lys Ser
Leu Ser Lau Ser Pro Sly Lys
Gin GIn Gly Asn4V§5Pﬂ4SQ sSSeS‘aﬂ'@?legl f]gi!'e%ﬁxszj'é"
212> PRT,,£213> Artlf)l ci al
<220> <223> M arti aI Iy
synt hesi zed polypeptlde
Asn His Tyr Thr ?nq_lileanLgu §r4!_e Ser Pr GIAF He Gn
s “TRY (ﬁ Ser ?—’rﬁf‘) ger Ser
VaI Ser*al a Ser VA Sly
151015 Asp Arg Val Thr Ile
Thr Cys Arg Ala Ser G n Qy
@0 B8 ||e Ser Ser Trp 202530 Leu
@24 Ala Trp Tyr Gn Gn Lys Pro
@2 T gy Lys Ala Pro Lys Leu Leu
Q1P Artificigli @ 354045 Tyr Ay Al a Ser
Ser Leu u Ser Ay Val Pro

<220> Ser Arg Phe Ser @y 505560
<223> An artif'[[;'[EVIy i{@:@sized polypeptide sequence

<400> 78
Asp lle GIn Met Thr GIn Ser Pro Ser Ser Val Ser Ala Ser Val Gly

1 5 10 15

Asp Arg Val Thr lle Thr Cys Arg Ala Ser Gin Gly lle Ser Ser Trp
20 25 30

Leu Ala Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu |le
35 40 45

Tyr Gly Ala Ser Ser Leu Giu Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Gin Pro



65707580 G u Asp Phe Al a Ser
Tyr Tyr Cys Guwi& n Ala Asn
Ser Phe Pro Tyr 859095 Thr
Phe Ay Gn Ay Thr Lys Leu
65 du,He Lys Arg Thr Val Al a
Al a 100105110 Pro Ser Val
Phe Ile Phe Pro Pro Ser Asp

Glu Asp Phe Ala iuTir (‘ﬁ%au InLX]’NAsn ?eéPhe P|¥ Txir

VAl Cys Leu Leu Asn Adh Phe
Tyr Pro Arg Gu Al a
0135140 Lys Val _G
Thr Phe Gly GInLCvaThr\)Lée] LeLA%I‘P wﬁArNThéVaLél AI@ n
Wser @y MPSer gn '
145150155160 G u Ser Val Thr
GQu dn Asp Ser Lys Asp Ser
Pro Ser Val Phe'rlp-PrPhq'P\y)rPrsf‘érr Asy @y, Glgkep Lys Ser Gly
5 165170175 Ser Thr '2ou Thr
Lou Ser Lys Ala Asp Tyr Qu
Lys Hi s Lys Val Tyr
Thr Ala Ser Val ]}lg@g_ss.gg_LgOAsrpAsraPhCy'g Prochrg 6I\/Alk
130 Thr Hes G n dyieu Ser Ser
Pro Vol Thr Lys Ser
195200205 118/136
Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Giy Asn Ser Gln
145 150 155 160

Glu Ser Val Thr Glu GIn Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 115

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
180 185 190

Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 205

Phe Asn Arg Gly Glu Cys



210 <210> 79 <211> 267 <212>
PRT <213> Homuisaapi ens <400>
79 Ala GQu Ser H's Lou Ser
Leu Lou Tyr H's Lou Thr Ala
Vol Ser Ser 151015 Pro Al a

Ho Pro SIy Thr Pro Ala Phe Trp
Vol Ser Sly Trp Lou Ay Pro

o 19 202530 G n Gn Tyr Lou Ser
s e VYT Asn Ser Lou Arg SIy Qu
1> T Ala Qu Pro Cys 354045 Sly

Ala Trp Val Trp Gu Asn G n
@13 Hom a5 Ser Trp Tyr Trp Gu Lys
G u 505560 Thr Thr Asp Lou
e’ Arg lle Lys Au Lys Leu Phe
Leu Gu Ala Phe Lys 65707580
Ala Glu Ser HisAFuéerLLéuepgiylyHig}eg,Tth%}/gVaSFey Se,;;r 0
1 Pyr Thr Leu®Gn Sy L&u Leu
Sly CYs 859095 119/136 Asn
lily Gu Au Phe Met Asn Phe
Pro Ala Pro GlyAgrj’roLA@LPheLTy;SVaGenGN Trd y:u Fhere Tr p
20]ily 115120125 30

Gin GIn Tyr Leu Ser Tyr Asn Ser Leu Arg Gly Glu Aia Glu Pro Cys
35 40 45

Gly Ala Trp Val Trp Glu Asn GlIn Val Ser Trp Tyr Trp Glu Lys Glu
50 55 60

Thr Thr Asp Leu Arg Ile Lys Glu Lys Leu Phe Leu Glu Ala Phe Lys
65 70 75 80

Ala Leu Gly Gly Lys Gly Pro Tyr Thr Leu Gin Gly Leu Leu Gly Cys
85 90 95

Giu Leu Gly Pro Asp Asn Thr Ser Val Pro Thr Ala Lys Phe Ala Leu
100 105 110



lily Asp Trp Pro Gu Ala Lou
Ala Ile Ser Ginnaag Trp G n
Gn Gn 130135140 Asp Lys
Ala Ala Asn Lys GQu Leu Thr
Phe Leu Lou Phe Ser Cys Pro
145150155160 His Arg Leu Are

Asn Gly Glu Glquell'het'_/llsnsPheLA%p me) G!ﬁa‘Elgth Ly, Arg

|
" 1651701‘?“5 Lys auPro Pro

Ser Met kg Leu Lys Ala Arg
Gly Asp Trp Profrgx%iag_gg—%acs)lelelr:ﬁ%eghs%% lf Q/XP GIEGIn
130 Thr &Fs Ser Al aPhe Ser Phe
Tyr Pro Pro A u Lou
195200205 G n Leu Arg Phe
Asp Lys Ala AIaE\@d_ysﬁLd.eUAgr Ph@e LelL%\EISeAFyéPrN a
145 y150-|-hr d y G5¥I 160
210215220 Asp Phe I|Iy Pro
Mh Ser Asp lily Ser Phe Hi s
His Arg Leu Arg RludlisQeurGluQyee G \Shtsg 61y gspleu Glu Trp
28523023524 120/ 136'7Al a
Ay [mu Ala Gn Pro Leu Arg
Val G u Leu 260265 <210> 80
Lys Glu Pro Pro<s@ Wdr>AreQ 8 LseDK] Pare PRSEr 862 ArB iy
1s0HoNMD sapiens 190

Phe Ser Val Leu Thr Cys Ser Ala Phe Ser Phe Tyr Pro Pro Glu Leu
195 200 205

Gln Leu Arg Phe Leu Arg Asn Gly Leu Ala Ala Gly Thr Gly GIn Gly
210 215 220

Asp Phe Gly Pro Asn Ser Asp Gly Ser Phe His Ala Ser Ser Ser leu
225 230 235 240

Thr Val Lys Ser Gly Asp Glu His His Tyr Cys Cys {le Val GIn His
245 250 255



<400> 80 Ile G n Arg Thr Pro
Lys He G n Vali2ly¢ Ser Arg
H's Pro Ala G u 151015 Asn
Gy Lys Ser Asn Phe Leu Asn
Cys Tyr Val Ser Gy Phe His
Pro 202530 Ser Asp He Qu
Ala Gly Lou AV prASPaLBHaik 8 Lys Asn Ay
wdu Arg l)e G u Lys 354045
Val Qu H's Ser Asp Leu Ser
Phe Ser Lys Asp Trp Ser Phe
Tyr Leu 505560 Leu Tyr Tyr

o % Thr 6lu Phe Thr Pro Thr Qu
o>y LYS Asp Qu Tyr Ala Cys

5 65707580 121/136 Arg Asp
O SNBt  <210> 81 <211> 16 <212>

PSI <213> Artificial <220>

400> 80 <223> An artifi cially
nt hesi zed pepti de

Ile Gin Arg Thr & elll]ec%n V&I‘]_baogr éiHITVP Alla FI
Ser Tyr Ser®Sly He Thf® Thr
Tyr Asn Pro Ser Leu Lys Ser

Asn Gly Lys Ser Asn Phe Leu Asn Cys Tyr Val Ser Gly Phe His Pro
20 25 30

. Ser Asp [le Glu Val Asp Leu Leu Lys Asn Gly Giu Arg lle Glu Lys
35 40 45

Val Glu His Ser Asp Leu Ser Phe Ser Lys Asp Trp Ser Phe Tyr Leu
50 55 60

Leu Tyr Tyr Thr Glu Phe Thr Pro Thr Giu Lys Asp Glu Tyr Ala Cys
65 0 75 80

Arg Val Asn His Val Thr Leu Ser Gin Pro Lys lle Val Lys Trp Asp
85 90 95



151015 <210> 82 <211> 16
<212> PRT <2132UAstificial
<220> <223> An artificially
synt hesi zed pol ypepti de
sequence <400> 82 Phe Ile
are dsp et Ser Tyr Ser Sly Ile Thr Thr
Tyr Asn Pro Ser Leu Lys Ser
151015 <210> 83 <211> 16
<212> PRT 1221136 <213>
Artificial <220> <223> An

<210> 81
Q1> 16 artificially synt hesi zed
o mr  POlYpeptide sequence <400>

@13 Artlflclal‘?’ Tyr lle Ser Tyr Ser Gy

e Thr Asn Tyr Asn Pro Ser

9205 Lou Lys Ser 151015 <210> 84
211> 10 <212> PRT <213>
<223> An artformtl nysynte?sx Td pgﬁazpaga s%qm> An
artificially synthesized

0% 8 nol ypepti de” sequence

Tyr lle Ser Tyr Ser Gly Ile Thr Thr Tyr Asn Pro Ser Leu Lys Ser
1 5 10 15

<210> 82

211> 16

<212> PRT

<213> Artificial

220>
223> An artificially synthesized polypeptide sequence

<400> 82

Phe Ile Ser Tyr Ser Gly lle Thr Thr Tyr Asn Pro Ser Leu Lys Ser
1 5 10 15

<210> 83
211> 16
212> PRT



<400> 84 Ser Leu Ala Arg Thr
Thr Ala Met Aspridgr 1510
<210> 85 <211> 10 <212> PRT
<213> Artificial <220> <223>
@1 atiicin artificially synthesized
pol ypepti de sequence <400>
<2205 85 Leu Leu Ala Arg Thr Thr
<223> maMi25%égﬁ%%@%%T%§%Td%%%é%§6P%%O
<213> Artificial <220> <223>
An artificially synthesized

Tvr e Ser T pol%fpfaigeTseqyence <400>
v le s Tl Sl Yot 1 &7 AF gAY B Y
‘ A a Met AspTyr 1510 £210>

87 <211> 11 <212> PRT <213>
Artificial <220>

<400> 83

<210> 84
<211> 10
<212> PRT
213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 84
Ser Leu Ala Arg Thr Thr Ala Met Asp Tyr

1 5 10

<210> 85

Q11> 10

<212> PRT

213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 85

Leu Leu Ala Arg Thr Thr Ala Met Asp Tyr



<210>
Q211>
212
213>

<220>
<223>

<400>

<223> An artificially

synt hesi zed pabyipepti de
sequence <400> 87 Arg Al a
Ser Gn Asp lie Ser Bar Tyr
Leu Asn 151( <210> BB <211>
11 <212> PRT <213>
Artificial 124/136 <220>
<223> An artificially

86
0 Synthesized pol ypeptide
mr Sequence <400> 88 Arg Al a
wtitioidel Thr Asp Ile Ser Ser Tyr
feu Asn 1510 <210> 89 <211>
11 <212> PRT <213>
ificial <220> <223> An

An a“'fé"f“f f’ PIETaY P PRI HEST zed
pol ypepti de sequence <400>

% 89 Arg Ala Ser Arg Asp Ile
Ser Ser Tyr Leu Asn 1510

Ser Leu Ala Argé?f@'j\!ag@t Asp Tyr

1

<210>
211>
212>
213>

220>
223>

<400>

10

87

1"

PRT
Artificial

An artificially synthesized polypeptide sequence

87

Arg Ala Ser GIn Asp lle Ser Ser Tyr Leu Asn

1

<210>
21
22
Q213>

5 10

88

"

PRT
Artificial



<211> 9 <212> PRT <213>

Artificial <220#3&223> An

artificially synthesized

pol ypepti de sequence <400>
<2205 90 G n Gn Sly Asn Thr Leu
<223> An art1fP(,r|aQIyI%{hesIgrpoI;lpétide]sgq@%cl‘36

<211> 9 (212> PRT

<213> Awt|f|C|aI <220> <223>
An artificially synt hesi zed

Arg Ala Ser Thrg\j lépserp% ?quence <400>

<400> 88

Asn Thr Leu
ro Tyr Thr' 15 <210> 92
<211> 9 <212> PRT <213>
o1 8 Artificial <220> <223> An
artificially synthesized
@1 vl ypept i de” sequence <400>
@2 PR 92 Gn Gn Ay Asn Arg Leu
213> Artlflclpro Tyr Thr 15

<220>
<223> An artificially synthesized polypeptide seqguence

<400> 89
Arg Ala Ser Arg Asp lie Ser Ser Tyr Leu Asn

1 5 10

<210> 90

211> 9

<212> PRT

213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 90

Gin Gin Gly Asn Thr Leu Pro Tyr Thr
1 5



<210> 93 <211> 30 <212>
PRI <213> Artifizgidal 126/ 136
<400> 93 G n Val Gn Leu Gn
GQu Ser dy Pro Ay Lou Val
Arg Pro Ser G n 151015 Thr
o> 91 Leu Ser Leu Thr Cys Thr Val
Q11> 9 Ser Ay Tyr Ser Ile Thr
o1 mr 202530 <210> 94 <211> 30
a1 wrtiticse12> PRT <213> Artifici al
<220> <223> An artificially

220> synt hesi zed pol ypepti de

Q23> An arti dj“?aﬂllvl Eygﬁees@;??g‘%%ﬁ%%é@”% ;//al

Pro
@ o1 6ly Leu Val Lys Pro Ser Gu
151015 Thr Leu Ser Leu Thr
s Ala Val Ser Ay Tyr Ser
Bly Gin 8ly Asn frateudaq "HB2530 <210> 95
! £11> 6 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized

210> 92 pol ypepti de sequence
Q11> 9

<212> PRT
213> Artificial

<220>
223> An artificially synthesized polypeptide sequence

<400> 92

GIn GIn Gly Asn Arg Leu Pro Tyr Thr
1 5

<210> 93

211> 30

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence



127/ 136 <400> 95 Ser Asp Hi s

Ala Trp Ser 152018210> 96
(211> 6 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
wo> 93 Ppol ypepti de sequence <400>
96 Asp Asp His Ala Trp Ser
Gin Val Gin Leu1(?$n Gﬁzs:!sro(?ly szﬁ?eﬂahr}fm §9211:‘I%>
1 PRT <213> tificral 220>
<223> An artificially
synt hesi zed pol ypepti de

Thr Leu Ser Leuﬁ?rgcvsagrﬁ\glps;g Gq gT?b geél Ile lI'hp Val

y,Arg dy
®Leu Qu Tp Ile W i510
128/ 136
210> 94
Q11> 30
<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 94

Gin Val Gln Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Ala Val Ser Gly Tyr Ser llie Ser
20 25 30

<210> 95

211> 6

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence



<400> 95

Ser Asp His Ala
<32

1

<210>
211>
212>
213>

<220>
<223>

<400>

<211> 14 <212> PRT <213>
Artificial <220m36223> An
artificially synthesized
pol ypepti de sequence <400>
98 Trp Val Arg Gn Pro Pro
Sly Qu Sly Leu Qu TrP Ile
Sly 1510 <21D> 99 <211> 16
12> PRT <213> Artifici al
720> <223> An artificially
synt hesi zed pol ypepti de
sequence <400> 99 Tyr lIle
% Ser Tyr Ser Sly Ile Thr Thr
Tyr Asn Pro Ser Leu G n Asp
® 151015 <210> 100 <211> 11
PRI <212> PRT <213> Artificial
Artificid220> <223> An artificially
synt hesi zed pol ypepti de
sequence 129/136

An artificially synthesized polypeptide sequence

96

Asp Asp His Ala Trp Ser

i

<210>
211>
212>
213>

<220>
<223>

<400>

5

97

14

PRT
Artificial

An artificially synthesized polypeptide seguence

97

Trp Val Arg GIn Pro Pro Gly Arg Gly Leu Glu Trp 1le Gly

1

<210>

5 10

98



Trp Sly Gn Sly Ser Leu Va
Thr Val Ser Sarsnisl0 <210>
101 <211> 11 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
pol ypepti de sequence <400>
01 Trp Sly Au Sly [hr Leu
al Thr Val Ser Ser 1510
20 <210> 102 <211> 23 <212> PRT
@k artife ” 3> Awt|f|C|aL <220> <223>
nart Kha APETP PEPAPPY Cs§titResi zed
pol ypepti de sequence <400>
“o> % 102 Asp Ile Gn Met Thr Gn
Ser Pro Ser Ser Leu Ser Ala
Trp Val Arg GIndporProyGiy| Glusql)yLelﬂ_gllbﬁge %p Ng
f Val Thr He Whr Cys 20 13
0/ 13 6 <210> 103 <211> 23
<212> PRT <213> Artificial

211> 14
<212> PRT
213> Artifici

<210> 99

211> 16

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 99

Tyr tle Ser Tyr Ser Gly lle Thr Thr Tyr Asn Pro Ser Leu Glin Asp
1 5 10 15

<210> 100

Q21> T

<212> PRT

213> Artificial

<220>
<223> An artificially synthesized polypeptide seguence

<400> 100



<220> <223> An artificially
synt hesi zed pakypepti de
sequence <400> 103 Asp lle
Gn Met Thr Gn Ser Pro Ser
Ser Lou Ser Ala Ser Val Qy
Tro Gly ain a2 iQLR ASRI KBk, Val Thr lle
’ Thr Cys 20 210> 104 <211>
11 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized
pol ypepti de sequence <400>
@12 AT 104 Gn Ala Ser Gn Asp lle
_Ser Ser Tyr Leu Asn 1510
@ Artificiflh 10> 105 <211> 15 <212> PRT
131/ 136 <213> Artificial

<210> 101
Q2> 1

<2205 <220> <223> An artificially

223> An artlfécyalllltl Wé‘rgeis |zeé (ﬂohﬁ@l: gfﬁg]kfch de
sequence

<400> 101

Trp Gly Glu Giy Thr Leu Val Thr Val Ser Ser
1 5 10

<210> 102
211> 23
212> PRT
213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 102
Asp lle GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

i 5 10 15

Asp Arg Val Thr [le Thr Cys
20



<400> 105 Trp Tyr Gn Gn
Lys Pro Ay Lysyvidda Pro Lys
Leu Leu Ile Tyr 151015 <210>
106 <211> 15 <212> PRT <213>
Artificial <220> <223> An
artificially synthesized

<210> 103
Q1> 23 pol ypepti de sequence <400>
@i mr 106 Trp Tyr Gn Gn Lys Pro

stific@ Y Lys Ala Pro Gu Leu Leu

i e Tyr 151015 <210> 107

ap  211>7 <212> PRT <213>

223> An art|flc|a§l nt%esmd 52385 s<2ezc§> An
arti et ar iy ey ReHesTt zed

pol ypepti de sequence <400>
@0 1% 107" Tyr Thr Ser Arg Leu His

Ser 132/136
Asp lle GIn Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15

Asp Ser Val Thr lle Thr Cys
20

<210> 104

Q21 N

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 104

Gln Ala Ser GIn Asp lle Ser Ser Tyr Leu Asn
1 5 10

<210> 105
211> 15
<212> PRT



5 <210> 108 <211> 7 <212>

PRT <213> Artiifiied al <220>

<223> An artificially

synt hesi zed pol ypepti de
@3 wtiricgequence <400> 108 Tyr Thr
Ser Qu Leu Gu Ser 15 <210>
109 <211> 7 <212> PRT <213>
epp d>e s<q‘3‘e'2_c§> An
synt hesi zed
palypept|de sequence <400>
109 Tyr Thr Set Arg Leu Leu

<220>
223> An arti |c)atlly]§yntgesnsz pcﬁyp

<400> 105
Ser 15
Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu 1le Tyr

1 5 10 15

<210> 106
211> 15
<212> PRT
213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 106
Trp Tyr Gin GIn Lys Pro Gly Lys Ala Pro Giu Leu Leu |le Tyr

1 5 10 15

<210> 107

L1 7

<212> PRT

213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 107

Tyr Thr Ser Arg Leu His Ser



<210>
20
212>
<213

<220>
<223>

<400>

<210> 110 <211> 32 <212> PRT
<213> Artificimabize 133/ 136
<220> <223> An artificially
synt hesi zed pol ypepti de
sequence <400> 110 Gy Val
Pro Ser Arg Phe Ser Sly Ser
Sly Ser Sly Thr Asp Phe Thr
151015 Phe Thr Ile Ser Ser
Leu Gn Pro Gu Asp Ile Ala
- Thr Tyr Tyr Cys 202530 <210>
ArtificiIII_<_21_1> 32 <212> PRT <213>
Artificial <220> <223> An
artificially synt hesi zed
P y pepti de sequence <400>
An artll ygln eswlpolpf,padegéiuencmg Phe
Ser Sly Ser Sly Ser Sly Thr
18 Asp Phe Thr 151015 Phe Thr
Ile Ser Ser Lou Au Ala Qu

108
7

Tyr Thr Ser Glu)d‘gtfﬁlupaera Al a Thr Tyr Tyr WS

1

<210>
211>
212>
213>

<220>
<223>

<400>

202530 <210> 112 (211> 10
<212> PRT <213> Artificial

109

7

PRT
Artificial

An artificially synthesized polypeptide sequence

109

Tyr Thr Ser Arg Leu Leu Ser

1

<210>
Q211>
212>
213>

5

110

32

PRT
Artificial



134/ 136 <220> <223> An
artificially synthesi zed
pol ypepti de sequence <400>
112 Phe Sly G n Sly Thr Lys
220> Val Qu lle Lys 1510 <210>
2> PRT <213>
<223> An arti cxa$l.yfsynflielastazrd po éoi%a‘e seqﬁeﬂc§> An
artificially synthesized
pol ypepti de sequence <400>
. 113 Phe Sly Gn S Lys
y Val Pro Ser\}égl Phederu(ih‘ feeGl@euﬁliglgbsp g‘?i}‘é>
1 114 <211> 38 <212> PRF <213>
Artificial <220> <223> An
artificially synt hesi zed
PMTNIMSwﬁaﬂﬁﬁgﬁ?qﬁ%s%éaﬂéﬁéargﬂ®®>
0114 135/%36 50

<400> 110

@105 111
Qi 2

212> PRT
Q13> Artificial

<220>
<223> MAn artificially synthesized polypeptide sequence

<400> 111

Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
1 5 10 15

Phe Thr lle Ser Ser Leu Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys
20 25 30

210> 112
211> 10
<212> PRT
<213> Artificial



Thr Leu Ser Lou Thr Cys Thr
Val Ser Sly HisnSer Ile [hr
202530 <210> 115 <211> 6
<212> PRY <213> Artificial
220> <220> <223> An artificially
<223> An art|f$(XJ]I§/ Igy%ﬁés ég ol%LpM@a sptekcg e
sequence < 115 H's Asp
Hs Ala Trp Ser 15 <210> 116

<4005 112 (211> 11 <212> PRT <213>
%eMy@nmf%rW%Jb+%{TU syntheSIZGd

] pol ypepti de sequence <400>

116 Arg Ala Sec G n Asp lle
Ser Ser H s Leu Asn 1510

20 13 2210> 117 <211> 7
Q211> 10

<212> PRT
<213> Artificial

<220>
223> An artificially synthesized polypeptide sequence

<400> 113

Phe Gly GIn Gly Thr Lys Val Glu lle Glu
1 5 10

210> 114

211> 30

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 114

GIn Val GIn Leu Gin Glu Ser Giy Pro Gly Leu Val Arg Pro Ser Gin
1 5 10 15



<212> PRT 136/136 <213>
Artificial <220#3&223> An
artificially synthesized
pol ypepti de sequence <400>
117 Tyr Thr Ser Hi's Leu Hi s
Thr Leu Ser LeuS@rrCyelTﬁr Val Ser Gly His Ser lle Thr
20 25 30

<210> 115

Q211> 6

<212> PRT

<213> Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 115

His Asp His Ala Trp Ser
1 5

<210> 116

Q1> M

<212> PRT
<213>. Artificial

<220>
<223> An artificially synthesized polypeptide sequence

<400> 116
Arg Ala Ser Gln Asp lle Ser Ser His Leu Asn

1 5 10

Q210> 117
Q1 1
<212> PRT



136/136

213> Artificial

<220>
223> An artificially synthesized polypeptide sequence

<400> 117

Tyr Thr Ser His Leu His Ser
1 5



