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HUMAN IL-6 RECEPTOR Statement of Related Art [0001] Interleukin-6

(IL-6) is a pleiotropic cytokine produced by immune and non-immune cells

thad playssygyrucial role in regulation of immune response, aggteRb@SR 13062

reactions, and hematopoiesis. It binds to soluble and cell membrane

bound IL-6R (a chain) forming a binary complex and this complex is able

to interact with cell membrane bound gp130 chain), induces formation of

signaling conhiit ABRNHBMANTIE OREESDHTOL HJMABRL-SREFARDOR002]

Antibodies to hlL-6R are described in US 5,670,373, 5,795,965,
Staté'g%f‘f’egﬁ 384 f9%591, and EP 409 607B1. Therapeutic methods are
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and may be modified to effect functionality e.g., to eliminate residual

effector functions (Reddy et al. (2000) J. Immunol. 164:1925-1933). In a

preferred embodlmgﬁ"%gw X 53?35‘4'“%5&%88'@ or
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antlbody or antigen-binding fragment of an ant the invention.

one embodiment, the nucleic acid mglecule of the invention encodes an
antibody or fragment thereof comprising an HCVR as described above. In
specific embodiments, the nucleic acid molecule encoding the HCVR is
selected from the group consisting of SEQ ID NO:2, 226, 18, 230, 34, 50,
66, 82, 98, 114, 130, 146, 238, 240, 162, 178, 234, 194 and 210, or a

substantially identical sequence thereof. In a related aspect, the invention
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DETAILED DESCRIPTION [0020] Before the present methods are

described, it is to be understood that this invention is not limited to

particular methods and experimental conditions described, as such

mashoeigiaies WO 2007/143168PCT/US20071013062 condii®nesaneyo13062

vary. It is also to be understood that the terminology used herein is for the

purpose of describing particular embodiments only, and is not intended to

be limiting, since the scope of the present invention will be limited only by
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Other forms of single chain antibodieg, such as diabodies, are also
encompassed (see e.g., Holliger at al. (1993) Proc. Natl. Acad Sal USA
90:6444-6448). [0025] A "neutralizing" or "blocking" antibody, as used
herein, is intended to refer to an antibody whose binding to hiL-6R results
in inhibition of the biological activity of hiL-6. This inhibition of the

biological activity of hiL-6 can be assessed by measuring one or more
indicatnre of hil _.A hinloaaical actinvitys known ta the art crich ac




WO 2007/143168PCT/US2007/013062 stained cells were washed once
with PBS and were analyzed by flow cytometry on a MoFlo (Cytomation).
Each IgG positive, IgM negative, and antigen positive B cell was sorted
ane pleteekigto a separate well on a 96-well plate. RT-PCR et@rishado13062
genes from these B cells was performed according to a method described
by Wang et al. (2000) (J Immunol Methods 244:217-225). Briefly, cDNAs
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pevlithitahaio BRRgim@itcramdiinecehiaroine 0o sessmd inbvedhsanand— X2 —
x? (sEGwalipizier. idierepex 0f bl b2 2udling RARahidces wasfirst amplified by
[0oosf 4% HSRG B e IR0 rURBH RSEFOSSH GRS Uy BADNE IS AN S R linent,
compr\{e}gable region Ieapler sequence and a_3 primer spec!flc for mouse heavy
cham constant region, to form an amplicon. The amplicon was then
. afhpRAvy AFPRRP deratsgiacte G BRREReEe IR RSISEENg S SRR NO: 25, 153,
9, 185rdam&XOTR, B TOFNEA1 |dG7 htes)\20hamd\2t falkedregion sequence and a
nesigit ShaMOBIREPESHIAHQEIBALEHEIRANY SRAR CHRRIMY se8I0R 1D MD:33, 161,

17, 6316 88! 84135 1euog BJpyodusis wap fyet ampified by PCR using a &
"""‘ffr)dh' Kappati

degenerate primer specific for human kapp ht chain variable region
[0010] L} Mk FRREEC. AR 45 Bieiblandyior Abeee Kappe ff@ﬂf‘l‘?ﬁng”“ef
compriga$stant region to form an amplicon. The amplicon was then amplified

agaieavy EaR CHRG acm4legeretadarbrnaes salupnreiistiey deseeworkd:af1, 149,
5, 181N8MaA kaPna lighy chginy gg,ri;aég?r@gigpdsgg{ence and a nested 3' primer

specific for mo appa fight chaip_constant region. The heavy chain and

O B R T SR E S D B IR od B NG 22, 151,
7, 183,380t ddnBini15 1381 eGP BHRA o3t region and kappa light

chdwht chata DB Jidemaispaetitasl frohinthb gawypclvasisplasof SE@EENO: 29, 157,
13, 180XR2 B Site, 88ad0xE4, i siefankinaihpaauychain expression

CaTRAERaR CORSABmImME Akt SRS URAID BRI eRlEd 1N 51, 150,

15 19heglvy chalnaelasmld there Is a h¥%ré())mycm esistance gene that lacks a
' Brorﬁoqg‘r h g’n‘liwitié?ihg%ﬁ’é? ’ %9Bm9cin-resistance gene is also
[0011} inseepifie saakeHirectsoze dnligrnreantioer-pinging:fiaaneentRErBprises heavy
chain SERIsageerdee SEIT HhNO: pia23idshasdaiipx Craite GDR danibAédsSEEQ 1D NO:29,
o O oo o tos sy M A CEoguences
e B R 1R L R HTS SIS ObHER RSP GB s Joh chan
SEQ 199273 droxifn and Yeryp rhFiB e PR e fyitiagriySERARNRY tHEHidhe ciéfiend light
chain RBrafishres GRCahNONaD, tred @Fomycinresistance gene in the
[001 21 &R Yith A H B IRV HISIOREFCREINE dTAIBRILORBIPWJIR MR QARG Gn
annboH?GP?rH@%%m&J};Vgéanmé(ﬁfé‘ brﬁﬁ'c,?ﬁﬁ%ﬁ%%ﬁ‘dw%(ér’ép g\%naen%blgg ng?g'a ment thereof
recombinant plasmids having a heavy chaih Variable region sgquen(?e and
COMPTiEEmids having a light chain variable region sequence from the same B
calnarpeaiin SBIRD Hreoeihencadeddotaduoigetidesamiencelasiente dfem the group
consistng FIEQ IIMENCYR 4 et Bjridge 400 thea TR osl{lied4CHO, hes) ced, 0. ahde216; and
nagHechGiH @ﬁWBgﬁJLiM%Q&@'W@{ R0 eGURER %E%cﬁ;!a &ohfhégroup
. [ | anscriptionally actiye locu ]
consisg B 1 o M A S T R B 220
well agsubsiRtiale idenficRl arceicarrfeuerrasdhosetil. When recombinant
[0013]plasnmiscesprdfisiantreiimenthisvizted digiticleail gelkeslesa tegnsiddiddncoding
an antiggfideanideA plammaitmeatsnad it EMR R RARIBIA AR atifoSP 8F HiSgment
thereof%Bﬂ{BPé%@t'on mediated by the Cre recombinase results in the integration
oféhe antiqu)éggg;mids at the chromosomal locus containing the lox 12
RO PR FEBP ORISRy 201 StReS e uRprResiacisridiara pgroup
consisirgrd AR BLNLHZH 148 RIS AHNENEZA4M6D, Ba8stIicB4sI96 and 212;
bivemagetinie, CDENegatireerstdicies  pasitutdeallsybyride welytena @isyh the group
Accordingly, CHO cells transfected with recombinant plasmids having a
heavy chain variable region sequence and plasmids having a light chain
variable region sequence from the same B cell were sorted by flow
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red-negative, and green-positive phenotype were isolated, and stable

recombinant antibody-expressing CHO cell lines were established from
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0.033 VV704-10 n.d. n.d. n.d. 1.980 VV9A6-11 n.d. n.d. n.d. 0.347
VVSC10-3 n.d. n.d. n.d. 0.009 248982-13-1-E5 0.987 0.785 n.d. 0.360
248982-13-2-A9 2.870 n.d. n.d. 0.054 Control 1.790 n.d. 1.960 n.d.
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blocking immunoassays, in vitro hiL-6 dependent cell growth bioassays,

and surface plasmon resonance (BIAcoreml). The immunoassay was
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1-21 0.
attenuate or :al'nhlblt an IL-S—megsnated disease or disorder in a human. In a related aspect, the

invention provides an antibody or antigen-binding fragment of an antibody as defined above for
use in the attenuation or inhibition of an |L~-6-mediated disease or disorder in a human.
[0019] Other objects and advantages will become apparent from a review of the ensuing
detailed description.

DETAILED DESCRIPTION
[0020] Before the present methods are described, it is to be understood that this invention is not

limited to particular methods and experimental conditions described, as such methods and
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0.135 VVv3D8-4 0.61 93 >100 n.d. VV6A9-5 0.35 100 1.10 0.188 VV1G4-7

1.10 34 1.80 0.578 VV6C10-1 4.60 61 >6.90 n.d. VV6F12-11 2.20 n.d. Itd.

n.d. VV704-10 13.00 n.d. n.d. ad. VV9A6-11 0.50 n.d. n.d. n.d. VV6C10-3

G 20051434sn.d. Control 2.20 91 1.50 0.854 [0052) The alyility @0k 562

antibodies to block hIL-6 activity in vitro was measured in the hIL-6-

dependent myeloma line XG-1. XG-1 cells maintained in hiL-6-containing

medium were washed twice with hlL-6-free media and cultured for -24
condiliong snisry WHDG-ftdealsediupe tondiepletd e theadanthir®lodyasstairveckioadisor the
purp%&%ﬁ?&fiﬁ%rbaﬂw#rl&‘n&'&ml DERY, igh@% E{&ﬁﬂ%%ﬂo?ﬁ‘ld(b%qtﬁﬁﬁﬁg, Bfifce the

C r in.a 96awvell tissue ure plate. The
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m aten%%lg_ré rI}((l)t “;%g |([’lolooé apan). !Cars were determined as described above,

and reported in the third column of Table 2. [0053] The ability of hIL-6R
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is shoeintdEEad MeAG2 cells were transfected with a reporter plasmid
L0023 RN -2rleds. e YRa HADRNSHIAREAG PP TR GIBUAR diecues

response element’linked to a luciferase gene. The transtected cells were
°°mpf'r§)§éiFﬁ'ire%‘?“éBfﬁf'a%WWdt\“@-gﬁgﬁ%H@e‘a‘ﬁﬁ"ﬁwﬁ%ﬁ’&‘?ﬂfﬂh&fﬁﬁﬁ?&?&dﬁ?ﬁy
connepigdbyslisulitle honas. drerp beevyahai Compeskspehemyll fhairoGiablie region
(abbréisistee) belireaplBieVRhe pH)itied SrtHaOoshaIe @IRSAVE Fed6ki athediba#ockbin
constieibidhAhpAdadiip g airg eells al-eonceBIRICASARMNAEAITL A Rses a
light c?ngp OM’faél%bge%LrJ\e@Eéf r\?i%ferq, g}gmabsl lt_é\)%atg' %gggc} % @% Vg lal.l% tc:o z?'sﬁant region.

Ztinal concentration of 50" pM. The response was measured aftérincubating
The light haiR 98RUaT RS ireomPHEse ofi iR H20BIe(Sh hedbatdH aikierzgtons can
be furthsi\stpdividen ddeuraibnittl the Sreddyilidermédcrioraterassay spstenning
regiorl® (ODRY MiekepaisaiRMIRGEMI MRS a% MRS ERR GLEN SRR RRAEREIIYegions
(FR). [BEHPYILAAVINR QLHBRIR L oFHAIDRIBRS BIIYNG ERQF’E?aﬁ%grﬁgX‘ A0mal

. An antibody binding competition Immunoassay was perfor mg as a
et P RLIMIEI b A AISHUIRATR 65 el £ 66 KB PR, CDRa, FRa.
[0024) e fRfgbrBeiRgiRiediRs RestaadoR#th Z10ibRAY éPr/eETIMYL 28ibastyoratiierirar
“antibpdg teagroest) gist wediBieAdite réfmekinoneast-sipes fiadiiaeis @ iveitha BibAdyRat retain
el it o 06 8 0 Ml B A0 A
i R oL R o B8 R o, it P
Exampiesitt S infine iR eoApis sNGRsRASSRE Mkl Ahtitsaie antigrs-gisding pegic” of an
antibofiiy Ahelode dih i dfadnfiaiobEenig Amhevidvaient adroent bensisting sifrtigeddntuis, CL1 and
CH1 dunidinsl\iinireany)lirédinemns hosle afrsiiinnabRipaing the FeremapHR& linked
by a d¥aRLANRTL AMAY ﬂi?;@éh,@gﬁ’éﬂ}‘?ﬁ@%%hd@l&%?é?ﬂwﬁ%%ﬂ?é%?ﬁg \’)’l'—fhana CH1

G or [QA anti the

d HRP-conjugated goat anti-mouse I%, r % poryclonal"antibody an .

omaine (WA E RSP FURSIRING PO IRBNE BReb VAl Hemairg el A Ri@nantibody,
(v) a dffgmpak(Ydastabdl. PERRDNatyseRtuS #1341 thidbindnsistsfahe VH domain;
and (virdiridbiatehabinpiiefhpdhegperiaietr &jiteCOMY OlFuntAdyraraligashithe two
domaingBiend REIAUG AR LAYRAIIMRNINES 69%?%%%5{@8&%9{ f@\%@ can be joined,
using Pelggm Orr1]arn Sn%]t gge ﬁfgnomﬁégr% %&BO 0 [net odsté@_gera gda ingle

9 Congistant reSuNS R M NET VG IR VAV SRR ISR /68 VR B0 PR AP

contigupit A PeHBs Rl Whirtee/ Euisgoramaiioayommkeaplers spigessrgknown as
single YNAIGRY ($0DF1Sea/&/ @ GRIrVOAG1 268 SVECEERLxR4R6rkai Hinston et al,
(1988)IBHACN SRR 86 AVHITTBEHIBIERS SPLIHELRYARAIERIHER are also

antibody. Partial competition may resglt from steric hindrance from the first
antibody bound, even though epitopes may not be overlapping. Table 3.
Competition of Antigen Binding with Control Antibody Antibody BIAcorem
(% reduction) Immunoassay (% reduction) VQ8A9-6




26 3 VQ8F11-21 96 79 VV3D8-4 97 84 WO
2007/113168PCT/US20071013062 VV6A9-5 96 84 W104-7 12 3
VV6C10-1 90 80 VV6F12-11 n.d. 3 VV7G4-10 n.d. 26 VV9A6-11 n.d. 18

\NPSedisksl- 1 Example 6. Cross-species Binding Properf¢-{0@66dFu2s4s2

antibodies were tested for cross-reactivity to monkey IL-6R recombinant

protein using BIAcoreTM technology. Briefly, a biosensor chip on which

goat anti-mouse Fe polyclonal antibody was immobilized was used to
intenderbReing antoiMlaSEedneitioc ithrecteantiboliies-tindinig psiticot efomuamibétly. Other

forms BESAGD BIaRT BMBeM&Y, aaea@vaaem&eﬂﬁa HsbBnbbaiplséMpERB.g., Holliger et
al. (19f§3§clprula ,@t{s}&traéglul %{1 NO:251), at a concentration

Between 1 as in| ect d over the antibody surface. The

m”%uﬁdﬁ‘r‘@'ﬁ?‘lﬁ'@ %’eHBF'?B‘%é'Eﬁﬁﬁwe‘rﬁ&dtﬂérﬁlgsﬁdfﬁﬁ%e&%@fﬁbffnﬂ’ antibody
whose bimgirado/kiteGRaaidite ihimhidtiamed tHRdielagicat anlivityret &ibomsitnis hilition of

the biclbgiciEseRiRjaf dle-cantaBHdkubs ¥y 8yORtRIBRThgEEHE EPrisis ilaleadrE FplaL-6

DIOIOQA@aIEMy“kr%WW RAfROHOL RIRdIg; 65'(?\'&36&8&%%‘@5? aael Men l%‘?r\é ML @%mdmg to
hiL-6 (7ﬁﬁ$é"fr’m en ka (M45-1) kd (S-1) KD (nM) Control Human 1L6

BYES.963 Monkey IL6R 1.44E+05 1.68E-04 1. 170
[0026]/ ASEBR"0F FAMAIMRIBRNBISIERIEY SRS § BEICThRHHKBSHMagRbility

inters =88 +0thid. Rgio@bthat are more conserved, termed “framework regions” (FR). in
different embodiments of the anti-hiL-8R antibody or fragment of the invention, the FRs may be
identical to the human germline sequences, or may be naturally or artificially modified. A group
of CDRs may be defined as an amino acid consensus sequence; for example, in one
embodiment, the anti-hll-6R antibody or antigen-binding fragment of the invention may be
described as comprising a heavy chain CDR3 domain comprising an amino acid sequence of
the formula X1 = X=X =X = X=X X = X = X2 = X1 = XM e X2 e X3 XM XS X1

— X' - X™ (SEQ ID NO:247) wherein X' = Ala, X? = Lys, X® = Gly, X* = Arg, X* = Asp, X° =
Ser or Ala, X’ = Phe, X® = Asp; X® = lle, X'® = Pro or absent, X'* = Phe or absent, X'? = Val or
absent, X** = Tyr or absent, X' = Tyr or absent, X'® = Tyr or absent, X'® = Gly or absent, X" =
Met or absent, X'® = Asp or absent, and X'® = Val or absent; and a light chain CDR3 domain
comprising an amino acid sequence of the formula X' = X2 = X3 = X4 = X5 = X5~ X" - X® -
(SEQ ID NO:250) wherein X' = Gin, X? = GIn or His, X® = Ala, X* = Asn or Tyr, x5 Ser, x6
Phe, X" = Pro, X® = Pro, and X® = Thr.
[0027] The term "surface plasmon resonance”, as used herein, refers to an optical
phenomenon that allows for the analysis of real-time interactions by detection of alterations in
protein concentrations within a biosensor matrix, for example using the BlAcore™ system
{Pharmacia Biosensor AB).
[0028] The term “epitope” is an antigenic determinant that interacts with a specific antigen
binding site in the variable region of an antibody molecule known as a paratope. A single
antigen may have more than one epitope. Epitopes may be eitﬁer conformational or linear. A
conformational epitope is produced by spatially juxtaposed amino acids from different segments
of the linear polypeptide chain. A linear epitope is one produced by adjacent amino acid
residues in a polypeptide chain. In certain circumstances, an epitope may include moieties of
saccharides, phosphoryl groups, or sufonyl groups on the antigen.
[0028] The term "substantial identity" or "substantially identical," when referring to a nucleic
acid or fragment-thereof, indicates that, when optimally aligned with appropriate nucleotide
insertions or deletions with another nucleic acid (or its complementary strand), there is
nucleotide sequence identity in at least about 95%, and more preferably at least about 96%,
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0.143 VV1G4-7 Human 1L6R 2.57E+06 6.18E-05 0.240 monkey IL6R no
binding VV6A9-5 Human IL6R 5.18E+05 8.41E-05 0.162 monkey IL6R
5.00E+05 7.70E-05 0.154 VQ8A9-6 Human IL6R 7.32E+05 2.76E-04

/20058y IL6R 7.31E+05 4.16E-04 0.569 [0056] AmopgthaiRHo13062
tested antibodies, VQ8F11, VV6A9, and VQ8A9 strongly reacted to

monkey receptor with Kr) values that differed by up to about 1.5- to about
3-fold from human receptor binding, respectively. VV1 G4, which was not

97%, biskedoy tieneanitrlonatinryd Tabite83uiDBYEsh /BN D@ @Igteitka \bf

sequerr?c%eﬂté?{t@ﬁ%%ﬁ ﬁfﬁﬂgﬂnﬁ%ﬂpéizﬁ*@é%%&%%w&@ KD of 241 p'V'
143168PCT/US2007/013062 Exam

of Cons
(0030} &3, BRRIELR PSSR, (00T SRS R, SR P Gaba N e
meangfiat e RRRIIR SSRHSIRE hSE FptmalnAHeNRAGIUEh REPILINGRIRErams GAP or
BES TRl tdiypaietadingadifieihiee shateter nisedsisisenBéAco identty destribed preferably
at |ea§@@‘$t&x§@ﬁtsg&§h?%@?€w aﬁrE@:aelsﬁfgg%ér.s@?e@xs?wﬁ@ﬁwwiasﬁhca;
captur anupnodjes omer S Injecied a e ws
atior ) EBRLLITIIAS AU DU HUAIFRE " hpSEMAR DS SH substiution' s one

n Wh'ﬁ%ﬁﬂ@d@?tﬁ%{?&%?e'ﬁﬁbé‘tﬁ‘é*ﬁér’?é(é}ﬂ"ﬁ‘&bc‘;‘?mdsr%?g‘?% having a side chain
(R grayphwith cioilafekealical rsepanies (kig. achargerersay deshp BiCiBD )N ososrfbra

conseditiverinh@o iznt\estiEes Sim H.af,s‘auggaﬁﬁimgdher@j‘éaﬁbaﬁniﬁﬂafﬁempemes of a
protelﬁnW{)Qggegmﬂgyefm%gﬁg%d;(rgmg (%I &%grbﬁg'gQ%8 &éﬂ

comei e e R L O U ST GRS b e
upwarﬁﬁé@%@%mﬂmconsewatwe nature of the substitution. Means for making this
adjustment are well-known to those of skill in the art. See, e.g., Pearson (1994) Methods Mol.
Biol. 24: 307-331. Examples of groups of amino acids that have side chains with similar
chemical properties include 1) aliphatic side chains: glycine, alanine, valine, leucine and
isoleucine; 2) aliphatic-hydroxyl side chains: serine and threonine; 3) amide-containing side
chains: asparagine and glutamine; 4) aromatic side chains: phenylalanine, tyrosine, and
tryptophan; 5) basic side chains: lysine, arginine, and histidine; 6) acidic side chains: aspartate
and glutamate, and 7) sulfur-contajning side chains are cysteine and methionine. Preferred |
conservative amino acids substitution groups are: valine-leucine-isoleucine, phenylalanine-
tyrosine, lysine-arginine, alanine-valine, glutamate-aspartate, and asparagine-glutamine.
Alternatively, a conservative replacement is any change having a positive value in the PAM250
log-likelihood matrix disclosed in Gonnet et al. (1992) Science 256: 1443 45. A "moderately
conservative” replacement is any change having a nonnegative value in the PAM250 log-
likelihood matrix.

[0031] Sequence similarity for polypeptides, which is also referred to as sequence identity, is
typically measured using sequence analysis software. Protein analysis software matches
similar sequences using measures of similarity assigned to various substitutions, deletions and
other modifications, including conservative amino acid substitutions. For instance, GCG
software contains programs such as Gap and Bestfit which can be used with default parameters
to determine sequence homology or sequence identity between closely related polypeptides,
such as homologous polypeptides from different species of organisms or between a wild type
protein and a mutein thereof. See, e.g., GCG Version 6.1. Polypeptide sequences also can be
compared using FASTA using default or recommended parameters, a program in GCG Version
6.1. FASTA (e.g., FASTA2 and FASTAR) provides alignments and percent sequence identity of
the regions of the best overlap between the query and search sequences (Pearson {(2000)

supra). Another preferred algorithm when comparing a sequence of the invention to a database
7



5.27E-05 0.067 0.135 modhlgG4 8.81E+05 4.705-05 0.053 0.249
VQB8A9-6 hlgG1 1.09E+06 2.60E-04 0.238 0.130 higG4 1.17E+06
2.35E-04 0.201 0.185 mlgGl 9.95E+05 2.21E-04 0.222 0.097 VV6A9-5

Rig§3ho7 43405 8.87E-05 0.125 0.204 higG4 5.67E+05 7.645/65:043506:
0.343 migG2a 7.72E+05 7.52E-05 0.097 0.188 VO1G4-21 htgel

3.34E+05 7.92E-05 0.237 0.767 higG4 2.73E+05 9.18E-05 0.336 0.528
mlgG2a
containing a large number of sequences from different organisms is the computer program

BLAST, especially blastp or tblastn, using default parameters. See, e.g., Altschul et al. (1980) J.
Mol. Biol. 215: 403 410 and Altschul et al. (1997) Nucleic Acids Res. 25:3389 402.

Preparation of Human Antibodies
[0032] Methods for generating human antibodies include, for example, Velocimmune™
(Regeneron Pharmaceuticals), XenoMouse ™ technology (Green et al. (1994) Nature Genetics
7:13-21; Abgenix), the “minilocus” approach, and phage display (and see, for example, US
5,545,807, US 6,787,637). The Velocimmune™ technology (US 6, 596,541) encompasses a
method of generating a high specificity fully human antibody to a select antigen. This
technology involves generation of a transgenic mouse having a genome comprising human
heavy and light chain variable régions operably linked to endogenous mouse constant region
loci such that the mouse produces an antibody comprising a human variable region and a
mouse constant region in response to antigenic stimulation. The DNA encoding the variable
regions of the heavy and light chains of the antibody are isolated and operably linked to DNA
encoding the human heavy and light chain constant regions. The DNA is then expressed in a
cell capable of expressing the fully human antibody. In specific embodiment, the cell is a CHO
cell.
[0033] Antibodies may be therapeutically useful in blocking a ligand-receptor interaction or
inhibiting receptor component interaction, rather than by killing cells through fixation of
complement (complement-dependent cytotoxicity)(CDC) and participation antibody-dependent
cell-mediated cytotoxicity (ADCC) The constant region of an antibody is important in the ability
of an antibody to fix complement and mediate cell-dependent cytotoxicity. Thus, the isotype of
an antibody may be selected on the basis of whether it is desirable for the antibody to mediate
cytotoxicity.
[0034] Human immunoglobulins can exist in two forms that are associated with hinge
heterogeneity. In one form, an immunoglobulin molecule comprises a stable four chain
construct of approximately 150-160 kDa in which the dimers are held together by an interchain
heavy chain disulfide bond. 1n a second form, the dimers are not linked via interchain disulfide
bonds and a molecule of about 75-80 kDa is formed composed of a covantlently coupled light
and heavy chain (half-antibody). These forms have been extremely difficult to separate, even
after affinity purification. The frequency of appearance of the second form in various intact IgG
isotypes is due to, but not limited to, structural differences associated with the hinge region
isotype of the antibody. In fact, a single amino acid subs_titution in the hinge region of the human
IgG4 hinge can significantly reduce the appearance of the second form (Angal et al. (1993)
Molecutar Immunology 30:105) to levels typically observed using a human IgG1 hinge. The
instant invention encompasses antibodies having one or more mutations in the hinge, CH2 or
CH3 region which may be desirable, for example, in production, to improve the yield of the
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3.41E+05 7.66E-05 0.225 0.578 CLAIMS 1. An antibody or
antigen-binding fragment thereof, which specifically binds human
interleukin-6 receptor (hIL-6R), comprising a heavy chain CDR1 domain
GRERISINGEQ ID NO: 21, a heavy chain CDR2 domain cosppRsng e
ID NO: 23, a heavy chain CDR3 domain comprising SEQ ID NO: 25, a
light chain CDR1 domain comprising SEQ ID NO: 29, a light chain CDR2
=meesgfgmain comprising SEQ ID NO: 31, and a light chain CDR3 domain
desiré@EMaEsHYFSERQ ID NO:33. 2. A pharmaceutical composition comprising

e
tec““ﬁﬁ&ﬁwé‘hl“&f‘ﬁ%ﬁ/\ TG MG A% %'W’gﬁam v%'gpe ?PQIO% ﬁ-l% A)ﬂgg 'ght
chaingm@ahls 1egions. are rﬁﬁl@m‘mﬁ’awﬁaﬁﬁmﬂlﬁﬂjhﬁﬁ'ﬁwﬁﬁ@ﬁfe&e&'&nﬁ T,
challt@@prdintha dgfiderhafiinteasisthimd dgiuom£LCAERY GLSES FCRIB) 2. regopgred from

the n@é@ﬁ@g¥ﬁé@gﬁﬂﬁﬁgm§ﬁé%@mﬂ%ﬁg@ﬂ%éﬁl e mspeqiftaallyhpinata cell line to
prepanl-:?I Epn%] Eatg{n/%'l IKID-S reqﬁp for %#ﬁqﬁ%w g'geﬁ RN BalNaFaReselected

com rls tchaln variable

o epaBi N RUESTTR G ) BB B AToSF= EP PR S AGER Y erest. DNA
encodiogibesittabtoragiismef the Wmmrﬁﬁtl@éh%mdlﬁgw%ﬁféﬁﬁéf%%ﬁmd to

desirabRNSoty PlaYTN LAY HSAEKOGOAP IEEGyCetisierand. ight ahdiinoduck an antibody protein

j l e an igen-
 SEEI R e e o

Spec’ﬂ%@’ﬂ{@?ﬂ%ﬁﬂqﬂﬂg@ 8%'%%@' kie g‘f@ﬁi"éh é’c comprisin ?f'f_'me
isolatgshrecliv F e DRBIGRRPRNRIERINSKERS the heavy chain comprises SEQ
[0036DiN &N @rancdihefig thcchais ganic prices: SBHQPHI <N Op27. 1 SEQLIEHYGEman variable

eav}-!:ﬁ;lu\gén%%]éﬁd Re gﬁl{ﬁﬁgﬂgl RbsERIeAHERAS pPCight 2Rait-HehesffimiBhother

s to Human >

orecdeit 5 3l it PR b Ll e o genes anc
30 heATNENRIS PR DR 2T YekLaPEL e I AREL mouse
compyiegsiom td 80<R0an Marable-lg88ychain-gprer 209 98 MGG %%fmeﬁéﬁm&ghf chain
genes400> 1 Met Val Ala Val Gly Cys Ala Lou Len Ala Ala Len Len Ala Ala Pro

[00373514\%51&& 812 MBI NP R AR SnY T Qséé%sQMigN a#rﬁiﬁeé\rﬂp:caily

Val Lou Thr §er lie Pro Gl 60"5 Val Thr Le USRI, ntigen
p“%%ﬂ@fé”@% TRreRPEY G rﬂs% AiE ThRAVWF?PSmﬁp & 2 Arg fys®™e
eitheiguagtiped 2Ns2lid @WS@R‘H%’WB’P@F‘A?Q Trp Ala Gly Met Gly ATg Arg
[003835@EBR (higbratieuty_enimedcRetilvelics| ark dsoldisddmyiPe r BiynasYFigblegegion and
a mo@%%%%&%ﬁﬁrg%%ﬁrg\m&%@@%aﬂﬁﬁ@l'iflﬂ_ct&l’lééiﬁrb' Ehhridtbeebl ahdsplected

5110.Pro Pro t I p
el R LT R O SR A
selecligly RN LTRR 5180 L JBPPYRR FELFIH BUPRT P SRR IHAG TP
humaRreonstas itegisp W@M@WM@GW entitery eysgGiyaiopdeGiamRle wild-
type &Qﬁcﬁiﬂeﬁ)@rﬁmeﬁ@fb Citor Laaiplt] ZEGQ I eD: 242, Zab P2RE) G il thes ponstant

reglor? gélgfﬁét? PS %éé@l‘d?@ M%Eé&%ﬁ?é%g@@m% Al SR oatlingd GalYarget
r Phe 195200205 Gin Gly Cys Gly lle lieu

Spe"'Eﬁ'ﬁ’ r5¥8 ‘e’ fé’ oy 'Asn NS“FﬁreVa?ﬂozlszzo Thr Ala Val Ala Arg
Asa Pro Arg Trp LoII Per Val Thr TX p Gin Asp 225230235240
Epitope Mapping and Related Technologies

{0039] To screen for antibodies which bind to a particular epitope, a routine cross-blocking
assay such as that described in Antibodies: A Laboratory Manual 1988 Cold Spring Harbor
Laboratory, Harlow and Lane, eds., can be performed. Other methods include alanine scanning
mutants, peptide blots (Reineke (2004) Methods Mol Biol 248:443-63), or peptide cleavage
analysis as described in the examples below. In addition, methods such as epitope excision,

epitope extraction and chemical modification of antigens can be employed (Tomer (2000)
9




Pro His Per Trp Asn Set Set Phe Tyr Arg Len Arg Phe Gin Lau Arg
245250255 TyT Arg Ala Glu Arg Per Lys Thr Phe Thr Thr Trp Met Val Lys
Asp 260 Leu Gin His His 275 Val Val Gin Lou 290 Glu Trp Sex- Pro 305

Rie B Aa&!U Asn Lys Asp Asp 340 Ser Len Pro Val 355 s48367/013062
<211> 379 <212> DNA <213> Atrtificial Sequence <220> <223> Synthetic

<400> 2 gaagtgcagc tggtggagtc tgggggaaac ttggtaCagc ctggcaggtc
cctgagactc 60 tcctgtgcag cctctggatt catctttgat gattatgcca tgcactgggt

ProtefrF886A8Ed: 4189-468p00aagg gcctggagtg ggtctcaggt attagttgga atagtggtag

[0040 %%9%85%%%3\%&&@9?@%9@ﬁﬂﬁﬂ%@&%%%céé%mw%re-based Antibody

t caagaa ctecctgtat 240 Ct t tet t
e e

directed against the same antigen according to the similarities o the binding profile of each
antibody to chemically or enzymatically modified antigen surfaces (US Patent Application
Publication No. 2004/0101920). Each category may reflect a unique epitope either distinctly
different from or partially overiapping with an epitope represented by another category. This
technology allows rapid filtering of genetically identical antibodies, such that characterization
can be focused on genetically distinct antibodies. When applied to hybridoma screening, MAP
may facilitate identification of rare hybridoma ciones with desired characteristics. MAP may be
used to sort the hiL-6R antibodies of the invention into groups of antibodies binding different
epitopes.

[0041] Agents useful for altering the structure of the immobilized antigen are enzymes, such as,
for example proteolytic enzymes and chemical agents. The antigen protein may be immobilized
on either biosensor chip surfaces or polystyrene beads. The latter can be processed with, for
example, an assay such as a multiplex Luminex™ detection assay (Luminex Corp., TX).
Because of the capacity of Luminex™ to handle multiplex analysis with up to 100 different types
of beads, Luminex™ provides almost unlimited antigen surfaces with various modifications,

resulting in improved resolution in antibody epitope profiling over a biosensor assay.

Therapeutic Administration and Formulations

[0042] The administration of therapeutic entities in accordance with the invention will be
administered with suitable carriers, excipients, and other agents that are incorporated into
formulations to provide improved transfer, delivery, tolerance, and the like. A multitude of
appropriate formulations can be found in the formulary known to all pharmaceutical chemists:
Remington's Pharmaceutical Sciences (15th ed, Mack Publishing Company, Easton, Pa., 1975),
particularly Chapter 87 by Blaug, Seymour, therein. These formulations include, for example,
powders, pastes, ointments, jellies, waxes, oils, lipids, lipid (cationic or anionic) containing
vesicles (such as Lipofectin™), DNA conjugates, anhydrous absorption pastes, oil-in-water and
water-in-oil emulsions, emulsions carbowax (polyethylene glycols of various molecular weights), '
semi-solid gels, and semi-solid mixtures containing carbowax. Any of the foregoing mixtures
may be appropriate in treatments and therapies in accordance with the present invention,
provided that the active ingredient in the formulation is not inactivated by the formulation and the
formulation is physiologically compatible and tolerable with the route of administration. See also
Powell et al. PDA (1998) J Pharm Sci Technol. 52:238-311 and the citations therein for
additional information related to excipients and carriers well known to phafmaceutical chemists.
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acgtctgggg ccaagggacc 360 acggtcaccg tetcgtcag 379 <210> 3 <211>
126 <212> PEZT <213> Atrtificial Sequence <220> <223> Synthetic
<400> 3 Gin Val Gin Leu 1 Sex- Len Arg Len 20 Lou Val Phe lle Lys Gly

%@5'25@/95{6-5W 60 Asp Asn Ala Lys 75 Glu Asp Thr Ala P8R0 013062
105 Thr Val Gin Pro Gly Arg 15 Phe Asp Asp Tyr 30 Len Glu Trp Val 45

Ala Asp Sex- Val 125 <210> 4 <211> 24 <212> DNA <213> Atrtificial
Sequence <220> <223> Synthetic <400> 424 ggattcatct ttgatgatta tgcc
<210>5<211>8 <212> PRT <2g3amwiifdal Sequence <220> <223>

c <400> 5 Phe II setiin
[o043 4 <§§°§'°"B’H ,f <aé\1 /ff!:[?flcllj IP ﬁ uer%: éggél\y Qé‘{ﬁo%g ﬁj’rgﬁlgrygs e art
with a complete disclosure and descnptlon of how to make and use the methods and

compositions of the invention, and are not intended to limit the scope of what the inventors
regard as their invention. Efforts have been made to ensure accuracy with respect to numbers
used (e.g., amounts, temperature, etc.) but some experimental errors and deviations should be
accounted for. Unless indicated otherwise, parts are parts by weight, molecular weight is
average molecular weight, temperature is in degrees Centigrade, and pressure is at or near

atmospheric.

Example 1. Generation of Human Antibodies to Human IL-6 Receptor.

[0044] Immunization of rodents can be done by any methods known in the art (see, for
example, Harlow and Lane (1988) supra; Malik and Lillehoj, Antibody techniques: Academic
Press, 1994, CA). In a preferred embodiment, hiL-6R antigen is administered directly to mice
which comprise DNA foci encoding both human Ig heavy chain variable region and Kappa light
chain variable region (Veloclmmune ™, Regeneron Pharmaceuticals, Inc.; US 6,596,541), with
an adjuvant to stimulate the immune response. Such an adjuvant includes complete and
incomplete Freund’s adjuvant, MPL+TDM adjuvant system (Sigma), or RIBI (muramyl
dipeptides) (see O’Hagan, Vaccine Adjuvant, by Human Press, 2000, NJ). Such an adjuvant
can prevent rapid dispersal of polypeptide by sequestering the antigen in a local depot, and may
contain factors that can stimulate host immune response. [n one embodiment, hiL-6R is
administered indirectly as DNA plasmid that contains hiL-6R gene and expresses hiL-6R using
the host cellular protein expression machinery to produce antigen polypeptide in vivo. In both
approaches, the immunization schedule requires several administrations spaced by a few
weeks. The antibody immune response is monitored by standard antigen-specific
immunoassay. When animals reached their maximum immune response, the antibody
expressing B cells were harvested and fused with mouse myeloma cells to preserve their
viability, forming hybridoma cells. To select functionally desirable monoclonal antibodies,
conditioned media of the hybridoma celis or transfected cells were screened for specificity,
antigen-binding affinity, and potency in blocking hIL-6 binding to hiL-6R (described below).

Example 2. Anti-hIL6R antibodies generated via direct isolation of splenocytes

[0045] DNA encoding VH and VL domains may be isolated directly from a single antigen
positive B cell. Briefly, the hiL-6Ra immunized transgenic mouse was terminated and
splenocytes were harvested. Red blood cells were removed by lysis followed by pelleting the
harvested splenocytes. Resuspended spienocytes were first incubated with a cocktail of human
igG, FITC-anti-mFc, and biotin-IL6Ra for 1 hour. The stained cells were washed twice with PBS,

then stained with a cocktail of human and rat 1IgG, APC-anti-migM, and SA-PE for one hour. The
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<400> 6 attagttgga atagtggtag cata24 <210> 7 <211> 8 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic <400> 7 lle Ser Tip Asn
Ser Gly Ser lle 15 <210> 8 <211> 57 <212> DNA <213> Artificial

SPSYRPRSG: 720> <223> Synthetic <400> 8 gcaaaagatg gaggsagsan7/013062
ctggttaccg ttcgtctact actacggtat ggacgth57 <210> 9 <211> 19 <212> PRT

<213> Artificial Sequence <220> <223> Synthetic <400> 9 Asp Sly Sly

Ser Ser Trp Lau Pro Phe Val Tyr Tyr Tyr Sly Ala Lys 3 151015 Met Asp
staine¥ abf2 1B Wastitllon32hit2285 BiNAve1lawmriilitiphSe guenuery 2AG>MoFlo
(Cy LA, Sééﬁh%@ SR I NG CIRRE ARG @@Q@r@@ml Qs sorted and
platedqﬁl: P:;[;a a tt%acglfarqtc é%cagﬁg??g wlcé’?ﬁ{ttoq Cttgg e%gscﬁgﬁsatﬂggg JBzcc.)ells was

agggccag ca gagta catccacca atccca
peﬁorg@%@@c@@eéamwegﬁaﬁwt a\e{%'e@ae&é 885@9 3@@8&&‘[ %ﬁﬁds
244:2 TRy BrigtatDiidiE figgoabaigld R agthgetegyrthesiprs vig itifggeRO0Gach
resultlgémH%@WH@Eﬁﬁfﬂimﬁ%&wmg@wgiﬁbm%n two 96-well

e e S AR e A P e
p”me%ﬁ@eﬂ@f‘ﬂﬂi’@ﬁ%l&c\d&aﬁﬁ'ﬁﬁ AIREIR 508 ISRESA REHE TS5 M (8 primer
speciflofoPmo Sy GaVN BB 40rEiANGIgoida, Seformhrangrlisornr (g AEpiengss then

amplifat4ghindst RER Tbind asRiydhurhelpimnet eeb gl (Bu fismRhe Alaf Yaan 1gG
heavy cx{ana%¥§Ig#Qg%ngﬂ[|§r$c%anW T sRRes (B fip 3k Dok YiSokiSH Kelvi@hain
consta% reglon 'H'Ae other set of the resulting RT products was first amplified by PCR using a &'
degenerate primer specific for human kappa light chain variable region leader sequence and a
3' primer specific for mouse kappa light chain constant region to form an amplicon. The
amplicon was then amplified again by PCR using a 5' degenerate primer set specific for
framework 1 of human kappa tight chain variable region sequence and a nested 3’ primer
specific for mouse kappa light chain constant region. The heavy chain and light chain PCR
products were cloned into Sap I-linearized antibody vectors containing IgG1 heavy chain
constant region and kappa light chain constant region, respectively. The heavy chain plasmid
has a 1ox2272 site and a lox511 site flanking the heavy chain expression cassettes. In addition,
immediately downstream of the lox2272 in the heavy chain plasmid there is a hygromycin-
resistance gene that lacks a promoter and an initiating ATG. The hygromycin-resistance gene
is also transcriptionally linked to a downstream eGFP gene via an IRES sequence. The light
chain plasmid has a loxP site and lox2272 site flanking the light chain expression cassette. In
addition, The light chain plasmid has a SV40 promoter immediately before an ATG at the
lox2272 site, such that upon integration into an appropriate host cell the 10x2272-proximal SV40
promoter and initiating ATG from the light chain plasmid is brought adjacent to the hygromycin-
resistance gene in the heavy chain plasmid in the proper reading frame to allow transcription
and translation of the hygromycin-resistance and eGFP genes. Purified recombinant plasmids
having a heavy chain variable region sequence and plasmids having a light chain variable
region sequence from the same B cell were then combined and transfected, together with a
plasmid that expresses the Cre recombinase, into a modified CHO host cell line. The modified
CHO host cell line contains, from 5’ to 3', a loxP site, an eCFP, a lox2272 site, DsRed, and a
lox511 site at a transcriptionally active locus. Consequently, the host CHO cell can be isolated
by flow cytometry as a blue-positive, red-positive, and green-negative cell. When recombinant
plasmids expressing heavy chain and light chain genes are transfected together with a plasmid
expressing the Cre recombinase, site-specific recombination mediated by the Cre recombinase
results in the integration of the antibody plasmids at the chromosomal locus containing the lox
12 '




<210> 12 <211> 18 <212> DNA <213> Atrtificial Sequence <220> <223>
Synthetic <400> 12 cagagtatta gcagcaac <210> 13 <211> 6 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic <400> 13 Gin Ser lle

66 SRHSd 5 <210> 14 <211> 9 <212> DNA <213> ArtifiGigh Q844906862
<220> <223> Synthetic <400> 14 ggtgcatcc9 <210> 15 <211> 3 <212>

PRT <213> Artificial Sequence <220> <223> Synthetic <400> 15 'fly Ala
Ser 1 <210> 16 <211> 30 <212> DNA <213> Atrtificial Sequence <220>

e S A ORI S G i
< > > < > Aruricla ence < > |

e 5 it i SN SIS S el o cor

transfggigd with tepRmbingitplasifsihpdng, a divauySmiLvanalls regian spauenep and

plasmi®s haainig edgbtglgueyieblg gggigaggauteygt cenge thgsrag Rodtirigsortd by flow

cytonfihp dRE bt PEEHMRAERS Bhicrtgtonas-AetiRaaetRREH I8, and green-

posit 3APALIG RO AR G E IR 8RE < R SHBRYAPAND G- IGAUG AOEIIRAEN fines
o agtagltlt %a %tgl t%glt% daa}ga% ttat 180 goggactctg tgaagggccg attCaccatc
Were g aagg% ad aﬁgb g %a‘é Aotcecttt 240 ctgcaaatga acggtctgag

agcagaggac acggccttgt attactgtgc aaaaggccga 300 gattcttitg atatctgggg
aa%gﬁggégﬁﬁge&éj%%@f@m 58ImINaleR> <211> <212> <213> 19

[0046] The Kp of the antigen binding to the selected antibodies described above were
determined by surface kinetics on a real-time biosensor surface plasmon resonance assay
(BlAcore™). More specifically, the affinity of the antibodies for human IL-6R was measured
using a BlAcore® 2000 or BlAcore® 3000. The antibody was captured on an anti-mouse IgG
surface and exposed to various concentrations of recombinant hiL-6R protein either in
monomeric or dimeric form. Kinetic analysis using BlAevaluation™ software was performed to
obtain the association and dissociation rate constants.
[0047] Binding affinities of the antibodies to hIL-6R was also measured for either hybridoma-
conditioned media or purified proteins by plate-based competition immunoassay. The antibody
proteins were purified using Protein G affinity chromatography from hybridoma cell conditioning
medium that was bovine 1gG-depleted (Invitrogen). For the competition ELISA, briefly, constant
amounts of antibody at different levels were premixed with serial dilutions of antigen protein,
hiL-6R-hFe, ranging from 0 to 10 pg/ml, and incubated for two hours at room temperature to
reach pseudo-binding equi!ibrium between the antibody and antigen. These solutions were then
transferred to 96-well hiL-6R-hFc pre-coated plates to allow the free-antibody in the mixtures to
bind to plate-coated hiL-6R-hFc. The plates were typically coated with 1 to 2 pg/mi hiL-6R-hFc
protein in PBS solution overnight at 4°C followed by BSA nonspecific biocking. After washing
off excess antibody in solution, plate-bound antibodies were detected with an HRP-conjugated
goat anti-mouse 1gG or IgA polyclonal antibody reagent and developed using either colorimetric
or chemiluminescence substrates. The dependency of the signals on the concentrations of
antigen in solution was analyzed with a 4-parameter fit analysis using Prism™ software (Graph
Pad) and reported as ICso. Competition immunoassay were also carried out using steady state
solution phase Kinexa ™ instrument (Sapidyne inc.).
[0048] Results are shown in Table 1 {control: humanized monoclonal antibody to human IL-6R
(U.S. Patent No. 5,817,790 SEQ ID NO:69 and 71). Antibody (HCVR and LCVR amino acid
sequences): VQBAS-6 (3, 11); VQ8F11-21 (19, 27); VV7G4-1 (35, 43); VVW7G4-10 (51, 59)
VWWEBC10-1 (67, 75); VVEC10-3 (83, 91); VV6C10-4 (99, 107); VV6F12-11 (115, 123); VVBAB-11
(131, 139); VVBAS-5 (147'. 156), VV3D8-4 (163, 171); VV1G4-7 (179, 187), 248982-13-1-E5
(195, 203); 248982-13-2-A9 (211, 219). Monomer and dimer Kp determined by BlAcore™;
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116 PAT Artificial Sequence <220> <223> Synthetic <400> 19 Glu Val
Gin Len Val Gin Ser Gly 15 Ser Len Arg Len Ser Cys Ala Ala 20 Ala Met
His Trp Val Arg Gin Ala 3540 Ser Gly lle Sex Trp Asn Ser Gly 5055
Lo S Arsidghe Thr lle Sex Arg 6570 Len Gin Net Asn 'fly LgRrA%G¢0da 3852
Ala Lys Gly Arg Asp Set Phe Asp 100 Thr Val Ser Ser 115 Gly Gly Len
Val Gin Pro Gly Arg 1015 Set Arg Phe Thr Phe Asp Asp Tyr 2530 Pro Gly
Lys Gly Len Gin Trp Val 45 Arg lle Gly Tyr Ala Asp Set Val 60 Asp Asn
solutd Kz iByAGReRE™M, 80 PREELISA asta8d (i Aapt Hetehaireath Tyr Tyr Cys
9095 lle Trp Gly Gin Gly Thr Met Val 105110 <210> 20 <211> 24 <212>

DNA <213> Artificial Sﬁl’inqe <220> 32 §.> ic <210><211>
ffgen BiRdn KIS

<212><213> 21 8 FA Hiicia uenc 23> Svynthetic SATG
%?E&EO{{A’{? y %;Il—gKP)h niﬁfp A?JD TyP(Alﬁ)lS <ﬁ§§%lrtﬁg'1 nM) 741 imer (nn?)
GhdReE =+ P % CHHeNtE 101 0.120 0.004
VQ3F11-21 0.067 0.023 ) 0.009 0.008
VVvV3D8g-4 2.410 0.172 1.810 0.013
VV6A9-5 0.097 0.146 0.032 0.005
WW1G4-7 0.225 0.070 0.197 0.041
VVveC10-1 0.267 0.032 2.050 0.010
VV6F12-11 n.d. nd n.d 0.033
VYV7G4-10 n.d. n.d. n.d. 1.880
VV9A6-11 n.d. n.d. nd. 0.347
VYVv6C10-3 n.d. n.d. n.d. 0.009
248982-13-1-E5 0.987 0.785 n.d. 0.360
248982-13-2-A9 2.870 n.d. n.d. 0.054
Control 1.790 n.d. 1.960 n.d.

Example 4. Neutralization of hiL-6 Activity

[0049] hIL-6 blocking activities of the anti-hIL-6R antibodies of the invention were screened by
hiL-6 blocking immunoassays, in vitro hlL-6 dependent cell growth bioassays, and surface
plasmon resonance (BlAcore™), The immunoassay was used to screen ability of the tested
antibody to block hiL-6 binding to hiL-6R, and the in vitro bioassay was used to determine the
potency of the antibodies in neutralizing hiL-6R-mediated cellular signal transduction. )
[0050] For the immunoassay, hiL-6 recombinant protein was coated on a 96-well piate in PBS
buffer overnight at 4°C. This plate was used to capture free hiL-6R-hFc from antibody sample
solutions, and the amount of captured hiL-8R-hFc was quantified according te the standard
curve. The sample solutions were composed‘of a constant amount of hiL-6R-hF¢ recombinant
protein (100 pM) and varying amounts of antibody, either in crude hybridoma condition medium
or as purified antibody protein, ranging from 0 to about 50 nM in serial dilutions. The antibody-
antigen mixtures were incubated at room temperature for ~2 hours to allow antibody-antigen
binding to reach equilibrium. The equilibrated sample solutions were then transferred to the hiL-
6 coated plates for measurement of free hiL-6R-hFc. After 1 hour binding, the plate was
washed and bound hiL-6R-hFc was detected using HRP-conjugated goat anti-hFc polyclonal
antibodies (Jackson Immuno Research), and developed using TMB substrate (BD Pharmigen).
ICsos were determined as the amount of antibody required to reduce 50% of IL-6R-hFc
detectable to plate bound hiL-6 ligand. Resuits are shown in the first column of Table 2,

14



<220> <223> Synthetic <21D> 23 <211> 8 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic <400> 23 lle Ser Trp Asn Ser Gly Mg
lle 15 <210> 24 <211> 27 <212> DNA <213> Atrtificial Sequence <220>

ﬁggg@)%y‘gﬂ;@tic <400> 24 gcaaaaggcc gagattcttt tgatatc <ZJOriniroidos:
9 <212> PRT <213> Artificial Sequence <220> <223> Synthetic <400> 25

Ala Lys Gly Mg Asp Ser Phe ASP lle 15 <210> 26 <211> 322 <212> DNA
<213> Atrtificial Sequence gtgtctgcat ctgtaggaga cagagtcacc 60

[005 R IR CIHE AR/ AHINL AREF cALbEEyAeARRRINLIBIARAEING SAACEIPeceptor
was %eoréi%%%%%%@%g%?&%%tg (r:ér’ls%%%cz:ed'.o I%%ﬁ‘% %%@r?ﬁgfﬁﬁ& molecules were
capturedg by goat anti-human IgG polyclonal antibodies immobilized on CM-5 surface through
amine coupling to a density of 250 RU. hiL-6 solution (0.25ml, 50 nM) was injected over the
receptor surface and bound hiL-6 recorded (first injection of IL-6). Bound hil.-6 was then
removed with a pulse of 3 M MgCl; following by conditioning buffer. Anti-hIL6R antibody in
hybridoma conditioned medium was injected over the captured receptor surface followed by
second injection of hiL-8. The percent reduction in hL-6 binding resulting from preformed
antibody and receptor complex was used as a score to define hlL-6 blockers from non-blockers

(second column, Table 2).

Table 2. Neutralization of hiL-6 Binding

Antibody hIL6R/hILE hiL6/hIL6R XG-1 cell HepG2/Stat3
Binding Inhibition Binding proliferation . Luciferase
ICso (NM) Iinhibition {%) | Inhibition {Cs (nM} | activity {Cso (nM)
VQ8A9-8 0.39 68 0.40 0.087
VQ8F11-21 0.12 98 0.62 0.135
VV3D8-4 0.61 93 >100 n.d.
VVEA9-5 0.35 100 1.10 0.188
VV1G4-7 1.10 34 1.80 0.578
VV6C10-1 4.60 61 >6.80 n.d.
VV6F12-11 2.20 n.d. n.d. n.d.
VV7G4-10 13.00 n.d. n.d. n.d.
VV9AG6-11 0.50 n.d. n.d. n.d.
VV6C10-3 0.06 n.d. n.d. n.d.
Control 2.20 91 1.50 0.854

[0052] The ability of hiL-6R antibodies to block hiL-6 activity in vifro was measured in the hiL-6-
dependent myeloma line XG-1. XG-1 cells maintained in hiL-6-containing medium were
washed twice with hiL-6-free media and cultured for ~24 hours in hlL-6-free medium to deplete
residual hIL-6. The starved cells were then spun down and re-suspended in the medium at 4 x
10° cells per mi and plated 20,000 cells per well in a 96-well tissue culture plate. The purified
antibody proteins were serially diluted in medium and added to the plated cells at concentrations
ranging from 0 to 50 nM. Subsequently, recombinant hiL-6 was a_dded to the wells to a final
concentration of 8 pM. Cells were allowed to grow for ~72 hours at 37°C in a humidified 5%
CO; incubator. At thé end of gréwth period, live cells were measured using CCK-8 kit (Dojindo,
Japan). ICsos were determined as described above, and reported in the third column of Table 2.
[0053] The ability of hiL-6R antibodies to block hIL-6 activity was also measured in vitro in the
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<210> 27 <211> 107 <212> PRT <213> Atrtificial Sequence <220> <223>
Synthetic 1ffCT/US2001M1 <400> 27 Asp lle Gin Met Thr Gin Ser Pro
Ser Ser Val Ser Ala Ser Val Gly 151015 Asp Arg Val Thr lle Thr eye Arg

Al SREAN&Y lle Ser Ser Trp 202530 Len Ala Trp Tyr Gingaindso76 062
Gly Lys Ala Pro Lys Lieu Leu lle 354045 Tyr Gly Ala Ser Ser Len Gin Ser

Gly Val Pro Ser Arg Phe Ser Gly 505560 Ser fly Ser Gly Thr Asp The Thr
Lieu Thr lle Ser Ser Lieu Gin Pro 65 70 75 80 Gin Asp Phe Ala Ser Tyr
hiL-6- ;é\éb%mg%'ﬁ]% ﬁ@%ﬁ)§€élﬂh@ I?féb@ﬁroHesz cells wefR8RSeEaRI® a
in r > >
T

responsR HGTERE iAgtng Lfersmaens Ts Eange Afe 5 pas e soen
down Sed)rRepiEPIIBHRAPR N RS tRORIIBINRTRY BR1ICIY’ FelIsResEY arg Rlgted at
20,006 280> p3Pwalllin a Se<RaR B uiRiSpiaeifTial Heifet potbodP Protedtnere

serialy WAREH SRFRhE Yasaias ﬁ%@cé@éﬁ:&%@gﬁﬁ% Terdgiia from 0 to 100

>
el S?lglrje%g%\ebm%%t[) hlLfg %/%? anycpatch c;[lfhe< 6v0e s? tgla %;ngl cl?e%ccrat!on of 50 pM.

The response was measured after incubating the cells for 6 hours at 37°C in a humidified 5%
CO; incubator. Luciferase activity was measured with the Steady-Glo™ luciferase assay
system (Promega). {Csps Were determined as described above, and reported in the fourth

column of Table 2.

Example 5. Binding Epitope Diversity

[0054] An antibody binding competition immunoassay was performed using as a control
humanized antibody to human IL-6R. Briefly, a 96-well immunosorbent plate was coated with
20 ng per well hiL-6R recombinant protein overnight at 4°C. After blocking non-specific binding
with BSA, the hiL-6R binding sites on one half of the plate were saturated with binding of the
control antibody by addition of 500 ng of the control per well, and to the other half of the plate
was added binding buffer only. After three hours binding at room temperature, the purified
antibodies were spiked in at a final concentration of 50 ng/ml with and without the preexisting
control antibody in the well. After one hour of additional binding, the free antibody was washed
away and the plate-bound antibody was detected with HRP-conjugated goat anti-mouse 1gG or
IgA, polyclonal antibody and the plate was developed using chromatic HRP substrates and
absorbance at 450 nm was recorded. Percentage deductions of the binding of the anti-hIL6R
antibodies by the presence of the control antibody are listed in Table 3 below. A similar
experiment was conducted using surface plasmon resonance technology (Table 3). Both
methods generated consistent results. Antibodies VQ8F11, VV3D8, VV6AS, VV6C10-1 bound
epitopes overlapping with the contro! antibody; while antibodies VQ8A9, VV1G4, VV6EF12,
WV7G4, VWOAG, and VVBC10-3 appeared to bind distinct epitopes as antigen binding was not
blocked by the control anﬁbody. Partial competition may result from steric hindrance from the
first antibody bound, even though epitopes may not be overlapping.

Table 3. Competition of Antigen Binding with Control Antibody

Antibody BlAcore™ (% reduction) Immunoassay (% reduction)
VQ8A9-6 26 3

VQ8F11-21 96 79
vVv3Dg8-4 97 84
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11

<210> <211> <212> <213> 32 27 DNA Atrtificial Sequence <220>
<223> Synthetic <400> 32 caacaggcta acagtttccc gtacact 27 <210> 33
<211> 9 <212> PRT <213> Artificial Sequence <220> <223> Synthetic

i’f}ggﬁoﬁﬁtﬁég Gin Ala Asn ser Phe Pro Tyr Thr 15 <210> 34 ek bt if:

212> DNA  <213> Artificial Sequence <220>  <223> Synthetic
<400> 34

VVEA9-5 96 84
VW1G4-7 12 3
VV6C10-1 90 80
VV6F12-11 n.d. 3
VV7G4-10 nd. 26
VV9A6-11 n.d. 18
VV6C10-3 nd. 1

Example 6. Cross-species Binding Property

[0055] Four antibodies were tested for cross-reactivity to monkey [L-6R recombinant protein

using BlAcore™ technology. Briefly, a biosensor chip on which goat anti-mouse Fc polyclonal

antibody was immobilized was used to present anti-hiL-6R monoclonal antibodies to a density of

about 75 RU. Recombinant human or monkey monomeric IL-6R protein (Macaca fascicularis,

extracellular domain; SEQ ID NO:251), at a concentration range between 1.25 - 40 nM, was

injected over the antibody surface. The binding of the receptor to the antibody and the

dissociation of the bound complex were monitored in real-time. Both association rate constant

(ka) and dissociate rate constant (kd) were obtained, and Ky calculated (Table 4).

Table 4. Combarison of Binding Affinity to Human and Monkey IL-6R

Antibody Antigen ka (M"'S™) kd (S™) Kp (nM)
Control Human IL6R 1.74E+05 1.67E-04 0.963
Monkey IL6R 1.44E+05 1.68E-04 1.170
VQ8F11-21 Human IL6R 8.51E+05 4.38E-05 0.051
monkey ILER 3.39E+05 4.86E-05 0.143
wW1G4-7 Human IL6R 2.57E+05 6.18E-05 0.240

monkey IL6R no binding

VVBA9-5 Human ILBR 5.18E+05 B.41E-05 0.162
monkey ILER 5.00E+05 7.70E-05 0.154
VQB8AY-6 Human IL6R 7.32E+05 2.76E-04 0.377
monkey IL6R 7.31E+05 4.16E-04 0.569

[0056] Among the four tested antibodies, VQ8F11, VV6A9, and VQBAS strongly reacted to
monkey receptor with Kp values that differed by up to about 1.5- to about 3-fold from human

receptor binding, respectively. VV1G4, which was not blocked by the control antibody (Table 3),

showed no binding to monkey receptor despite strong binding to the human receptor with Kp of

241 pM.
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caggttcagc tggtgcagtc tggagctgag ctgaagaagc ctggggccte agtgaaggtc 60
tcctgcaagg cttctggtta cacttttace cattatggta tcagctgggt gcgacaggec 120
cctggacaag ggcttgagtg gatgggatgg atcagcgctt acaatgatga cacaaactat 180

drBRIFAGIdECcaggggag agtcaccatg accacagaca catccacgagSReRN:S G062
240 atggagctga ggagcctgag atctgacgac acggccgttt attactgtgc gagagaagcg
300 cagetcgtcc tctactacta ctacggtatg gacgtctggg gccaagggac caoggtoacc
360 gtetcctcag 370 <210> 35 <211> 123 <212> PRT <213> Attificial
Exam el ¥HEFoPE3rstAt ROYIUNVIrBRg Afisiy Val Gin Leu Val Gin Ser
[0057 ?ﬁsé%(r}é\?rlx L\;%Xg%l ger GysLys R0 GYNFRE2FoRuRR RlVidd MBEs2%¥S human
. g’ a

i
1gG1 or huma}/n lg; 4 (wild-type and modified) were determined using BlAcore™ as described
above except a goat anti-human Fc polyclonal antibody surface was used to capture higG
antibodies. Monomeric hiL-6R was injected at conceptrations of 12.5, 6.25, 3.12, and 1.56 nM.
The ability of the antibodies to neutralize hiL-6-dependent HepG2/STAT3 signal transduction
was also determined in a luciferase assay (ICso). 1Csos for different I1gG isotypes were similar,

suggesting no effect of isotype on antibody affinity for antigen.

Table 5. Comparison of igG Isotypes

- Antibody IgG ka (M's™) kd (S™) Kp (nM) IC5o (NM)
hlgG1 6.22E+05 4.54E-05 0.073 0.150
higG4 7.17E+05 5.22E-05 0.073 0.228
VQ8F11-21 migG2a 7.86E+05 5.27E-05 0.067 0.135
modhlgG4 8.81E+05 4.705-05 0.053 0.249
higG1 1.09E+06 2.60E-04 0.238 0.130
VQBAS-6 higG4 1.17E+06 2.35E-04 0.201 0.185
migG1 9.95E+05 2.21E-04 0.222 0.097
higG1 7.12E+05 8.87E-05 0.125 0.204
VVEA9-5 higG4 5.67E+05 7.64E-05 0.135 0.343
migG2a 7.72E+05 7.52E-05 0.097 0.188
higG1 3.34E+05 7.92E-05 0.237 0.767
VQ1G4-21 higG4 2.73E+05 9.18E-05 0.336 0.528
mlgG2a 3.41E+05 7.66E-05 0.225 0.578
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Met Glu Lou Are Sex 85 Leu Lys Lys Pro Gly Ala 15 Tyr Thr Phe Thr His
Tyr 30 Gin Gly Leu Glu Trp Met 45 Asn Tyr Ala Gin Lys Phe 60 Sex Thr
Sex Thr Ala Tyr 75 80 Asp Asp Thr Ala Val Tyr Tyr Cys 9095 9 SPA
Jjira MIN IECT/US 200 Ala Arg Glu Ala Gin Lau Val Let Tyr Tyr Tyr Tyr (fly
Met Asp Val 100105110 Trp Gly Gin Gly Thr Thr Val Thr Val Ser
Ser 115120 <210> 36 <211> 24 <212> DNA <213> Artificial Sequence
<220> <223> synthetic <400> 36 ggttacactt ttacccatta tggt24 <210> 37
<211> 8 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
CLAIMEDO> 37 Gly Tyr Thr Phe Thr His Tyr Gly 15 <210> 38 <211> 24 <212>
DNA <213> Artificial Sequence <220> <223> Synthetic <400> 38
atcagcgctt acaatgatga caca24 <210> 39 <211> 8 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic <400> 39 lle Ser Ala Tyr Asn

1. AnAspisly dhardtiyeizbbridg fedient thezb? whibhhspadiBealy tifiadal human

interléﬁ&%{%r}ggelfﬂ?&(zﬁl f—%lz-(?> c§t¥1§ﬁ§j§§ & ﬂggv>y%9a% FHRY gg%%%%ﬁr%?%ng SEQ D
CCtctactac tactacggta tggacgtc

NO: 21, a heavy chain CDR2 domain comprising SEQ ID NO: 23, a heavy chain CDR3

domain comprising SEQ ID NO: 25, a light chain CDR1 domain comprising SEQ 1D NO: 29,

a light chain CDR2 domain comprising SEQ ID NO: 31, and a light chain CDR3 domain

comprising SEQ ID NO:33.

2. A pharmaceutical composition comprising the antibody or antigen-binding fragment of

claim 1 and a pharmaceutically acceptable carrier.

3. The antibody or antigen-binding fragment of claim 1, comprising a heavy chain variable
region (HCVR) of SEQ ID NO:19.

4. The antibody or antigen-binding fragment of claim 1, comprising a light chain variable
region (LCVR) of SEQ ID NO: 27.

5. An antibody or antigen-binding fragment thereof, which specifically binds human
interleukin-6 receptor (hIL-6R), comprising a heavy chain variable region (HCVR) comprising
SEQ ID NO:19, and a light chain variable region (LCVR) comprising SEQ ID NO: 27.

6. A pharmaceutical composition comprising the antibody or antigen-binding fragment of

claim 5 and a pharmaceutically acceptable carrier.

7. An antibody or antigen-binding fragment thereof, which specifically binds human
interleukin-6 receptor (hIL-6R), wherein the antibody or antigen-binding fragment comprises
a heavy and a light chain, each comprising CDR1, CDR2 and CDR3 domains, and wherein
the heavy chain comprises SEQ ID NO:19 and the light chain comprises SEQ ID NO:27.
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CTIUS2001 <210> 41 <211> 16 <212> PAT <213> Artificial Sequence
<220> <223> Synthetic <400> 41 Ala Arg Glu 1 Ala Gin Leu 5 Vai Len Tyr
Tyr Tyr Tyr Gly Met Asp Val 1015 <210> <211> <212> <213> 42 322
DNA Atrtificial Sequence <220> <223> Synthetic <400> 42 gaaattgtgt
tgacacagtc tocagccacc ctgtetttgt ctccagggga aagagccacc 60 ctetectgca
gggccagtca gagtgttagc agcttcttag cctggaacca acagaaacct 120 ggccaggctc
ccaggctoct catctatgat gcatccaaca gggccactgg catcccagec 160 eggttcagtg

gcagtgggtc tgggacagac ttcactctca ccatcagcag cctagagcct 240 gaagattttg
cagtttatta ctgccagcag cgtaacaatQUENCE LISTING

<110> Regeneron Pharmaceuticals, Inc.

<120> High Affinity Antibodies to Human IL-6 Receptor
<130> 6010A-WO

<140> To be assigned
<l141> 2007-06-01

<150> 60/810,664
<151> 2006-06-02

<150> 60/843,232
<151> 2006-09-08

<160> 251
<170> FastSEQ for Windows Version 4.0

<210> 1

<211> 358

<212> PRT

<213> Homo sapiens

<220>

<400> 1

Met Val Ala Val Gly Cys Ala Leu Leu Ala Ala Leu Leu Ala Ala Pro
1 5 10 15

Gly Ala Ala Leu Ala Pro Axrg Arg Cys Pro Ala Gln Glu Val aAla Arg

Gly Vval Leu Thr Ser Leu Pro Gly Asp Ser Val Thr Leu Thr Cys Pro
35 40 45
Gly Val Glu Pro Glu Asp Asn Ala Thr Vval His Trp Val Leu Arg Lys
R 50 55 60
Pro Ala Ala Gly Ser His Pro Ser Arg Trp Ala Gly Met Gly Arg Arg
65 70 75 80
Leu Leu Leu Arg Ser Val Gln Leu His Asp Ser Gly Asn Tyr Ser Cys
85 90 95
Tyr Arg Ala Gly Arg Pro Ala Gly Thr val His Leu Leu Val Asp Val
100 105 110
Pro Pro Glu Glu Pro Gln Leu Ser Cys Phe Arg Lys Ser Pro Leu Ser
115 120 125
Asn Val Val Cys Glu Trp Gly Pro Arg Ser Thr Pro Ser Leu Thr Thr
130 135 140
Lys Ala Val Leu Leu Val Arg Lys Phe Gln Asn Ser Pro Ala Glu Asp
145 150 155 160
Phe Gln Glu Pro Cys Gln Tyr Ser Gln Glu Ser Gln Lys Phe Ser Cys
165 170 178
Gln Leu Ala vVal Pro Glu Gly Asp Ser Ser FPhe Tyr Ile Val Ser Met
180 185 190
Cys val Ala Ser Ser Val Gly Ser Lys Phe Ser Lys Thr Gln Thr Fhe
195 200 205
Gln Gly Cys Gly Ile Leu Gln Pro Asp Pro Pro Ala Asn Ile Thr val
210 215 220
Thr Ala val Ala Arg Asn Pro Arg Trp Leu Ser val Thr Trp Gln Asp
225 230 235 240
Pro His Ser Trp Asn Ser Sexr Phe Tyr Arg Leu Arg Phe Glu Leu Arg
245 250 255
Tyr Arg Ala Glu Arg Ser Lys Thr FPhe Thrxr Thr Trp Met Val Lys Asp




ggccgtacat ttttggccag 300 gggaccaage tggagatcag ac 322 <210> 43
<211> 107 <212> PAT <213> Artificial Sequence <220> <223> Synthetic
<400> 43 Gin lle Val Leu Thr GIn Ser Pro Ala Thr Len Ser Len Ser Pro
Gly 151015 Gin Arg Ala Thr Len Ser Cys Arg Ala Ser Gin Ser Val Ser Ser
Phe 202530 Leu Ala Trp Asn Gin GIn Lys Pro Gly Gin Ala Pro Arg Lou
Len lie 354045 Tyr Asp Ala Bar Asn Arg Ala Thr Gly lle Pro Ala Arg Phe
Bar Gly 505560 Ser Gly Ser Gly Thr Asp Phe 6570Tin Len Thr lle Ser Ser
Len Glu Prg,d5S0O Cys Gin Ginyég Asn Asn Trp Praskyr Gin Asp Phe Ala
LoV atifyriky 8898857k e Giniie Xy A Pite Gly Gl GHr FireL§$100105

w2074 <2112 18.<212> HRiA; 2&%&5}!@9@@;%@@%& <223>

Symgbetic <400> 44 11 295i? CT/US200 711;@411L L.L cagagtgtta
G Ala Met Gly Thr Pro Trp Thr Glu Ser Arg Se
3365?'[?6221@9145310 315 320
Pro Pro Ala Glu Asn Glu Val Ser Thr Pro Met Gln Ala Leu Thr Thr
325 330 335
Asn Lys Asp Asp Asp Asn Ile Leu Phe Arg Asp Ser Ala 2Asn Ala Thr
340 345 350
Ser Leu Pro Val Gln Asp
385
<210> 2
<211> 379
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 2
gaagtgcage tggtggagtc tgggggaaac titggtacagce ctaggcaggtc cctgagactc 60
tcctgtgeag cctctggatt catctttgat gattatgeca tgcactgggt ccggcaaget 120
ccagggaagg gcctggagtyg gghctcaggt attagttgga atagtggtag cataggctat 180
gcggactcetg tgaagggeceg attcaccate tccagagaca acgccaagaa ctecctgtat 240
ctgcaaatga acagtctgag agctgaggac acggecttght attactgtgc aaaagatgga 300
ggcagcagct ggttaccgtt cgtctactac tacggtatgg acgtctgggyg ccaagggacc 360
acggtcaccg tctcgtcecag 379
<210> 3
<211> 126
<212> PRT
<213> Artificial Sequence
<220>
<223> synthetic
<400> 3
Glu Val Gln Leu Val Glu Ser Gly Gly Asn Leu Val Gln Pro Gly Arg
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ile Phe Asp Asp Tyr
20 25 30
Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Gly Ile Ser Trp Asn Ser Gly Ser Ile Gly Tyr Ala Asp Sexr Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 ) 70 75 80
Lheu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys
85 90 95
Ala Lys Asp Gly Gly Ser Sexr Trp Leu Pro Fhe val Tyr Tyr Tyr Gly
100 105 110
Met Asp Val Trp Gly Glan Gly Thr Thr val Thr Val Ser Ser
115 120 125
<210> 4
<211> 24
<212> DNA '
Artificial Seguence

<213>




<211> 6 <212> PRT <213> Avrtificial Sequence <220> <223> Synthetic
<400> 45 Gin Ser Val Set Ser Phe 15 <210> 46 <211> 9 <212> DNA
<213> Artificial Sequence <220> <223> Synthetic <400> 46 gatgcatcc
<210> 47 <211> 3 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic <400> 47 Asp Ala Ser 3. <210> 48 <211> 27 <212> DNA <213>
Artificial Sequence <220> <223> synthetic <400> 48 cagcagcgta
acaattggcc gtacatt27 <210> 49 <211> 9 <212> PRT <213> Attificial
pmgguence <220> <223> Synthetic <400> 49 Gin Gin Arg Asn Asn Trp Pro
<2934 Benthes2d 0> 50 12 FRCTIUS200,N | <211> <212> <213> 370 DNA
- 4&r;ifi4cial Sequence <220> <223> Synthetic <400> 50 caggttcage
ool@glgeagicdggagaigaggigaagaage ctggggcectc agtgaaggtc 24

<210> 5§

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic

<400> 5
Gly Phe Ile Phe Asp Asp TyT Ala
1 5

<210> 6 .

<211> 24

<212> DNA

<213> Artificial Seguence

<2205
<223> Synthetic

<400> 6 24
attagttgga atagtggtag cata

<210> 7

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 7
Ile Ser Trp Asn Ser Gly Ser Ile
1 5

<210> 8

<211> 57

<212> DNA

<213> Artificial Sequence

<220>
«223> Synthetic

<400> 8
gcaaaagatg gaggcagcag ctggttaccyg ttcgtctact actacggtat ggacgte 57

<210> 9

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 9 .
Ala Lys Asp Gly Gly Ser Ser Trp Leu Pro Phe Val Tyr Tyr Tyr Gly

3




60 tcctgcaagg ettctggtta cacctttacc agttatggta tcagctgggt gcgacaggcec 120
cctggacaag ggcttgagtg gatgggatgg atcagcgctt acaatgatga cacaaactat 180
gcacagaagt tccaggggag agtcaccatg accacagaca catccacgag cacagcctac
240 atggagctga ggagcctgag atetgacgac acggccgttt attactgtgc gagagaagcg
300 cagctcgtcc tctactacta ctacggtatg gacgtctggg gccaagggac cacggtcacc
360 gtctcctcag 370 <210> 51 <211> 123 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic <400> 51 Gin Val Gin Len Val Gin Ser
1GIy Ala Glu Val Lys 1510 Set Val Lyg Val Set Cys Lys Alg Set Gly Tyr Thr

me2Q25 Gly lle Set Tip Val Arg Gin Ala Pro Gly Gin Gly 3540 Gly Trp lle Ser

Ala Tyr Asn Asp Asp 5055 Gin Gly Arg Val Thr Met Thr Thr Asp 6570

<210> 10
<211> 325
<212> DNA
<213> Artificial Seqguence
<220>
<223> Symthetic
<400> 10
gaaatagtga tgacgcagtc tccagccacce ctgtectgtgt ctcccgggga aagagccaca 60
ctctecctgea gggccagtca gagtattage agcaactttg cctggtacca gcagaaacct 120
ggccaggete ccaggctcct catctatggt gcatccacca gggccactgg tatcccagcec 180
aggttcagtg gcagtgggtc tgggacagac ttcactctca ccatcageag cctgecagtet 240
gaagattttg cagtttatta ctgtcagcag tatagtagct ggcctccgta cacttttgge 300
caggggacca agctggagat caaac 325
<210> 11
<211> 108
<212> PRT
<213> Artificial Sequence
<220>
<223> Synthetic
<400> 11
Glu Ile Vval Met Thr Gln Ser Pro Ala Thr Leu Ser Val Sexr Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Axrg Ala Ser Gln Ser Ile Ser Ser Asn
20 25 30
Phe Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 45
Tyvr Gly Ala Ser Thr Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Ser
65 70 75 80
Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Tyr Ser Ser Trp Pro Pro
85 20 95
Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Tle Liys
100 105
<210> 12
<211> 18
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic
<400> 12
cagagtatta gcagcaac 18
<210> 13
<211> 6
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic




Met Gin Lau Arg Sex lieu Arg Set Asp Asp 8590 Ala Arg Gin Ala Gin Leu
Val Len Tyr Tyr 100105 Trio Gly Gin Gly Thr Phi Val Thr Val Ser Ser.
115120 <210> <211> <212> <213> 52 24 DNA Atrtificial Sequence
<220> <223> Synthetic <400> 52 ggttacacct ttaccagtta tggt <210> 53
<211> 8 <212> PRT <213> Avrtificial Sequence <220> <223> Synthetic
<400> 53 Gly Tyr Thr Phe Thr Set Tyr Gly 15 <210> 54 <211> 24
<212> DNA <213> Artificial Sequence <220> <223> Synthetic <400> 54
atcagcgctt acaatgatga caca <210> 55 <211> 8 <212> PAT <213> Attificial
<a@equence <220> - .<223> Synthetic <400> 55 lle Ser Ala Tyr Asn Asp
CIASHTAFASL2EGS 58'<211> 48 <212> DNA <213> Artificial Sequence
<220> <223> Synthetic <400> 56 gcgagagaag cgcagctcgt cctctactac
<-igctagagta tggacgtc48 <210> 57 <211> 16 <212> PST <213> Artificial
<2pegeence <220> <223> Synthetic <400> 57 Ala Arg Glu Ala Gin Leu Val
<2iém ﬂ’ygil'yg Tyr ;réé{uﬂ)(e'\'et Asp Val 1510 15 <210> 58

<213> ia:

<220>
<223> Synthetic

<400> 14
ggtgecatce 9

<210> 1%

<211> 3

<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic

<400> 15
Gly Ala Ser
1

<210> 16

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 16 0
cagcagtata gtagctggcec tcegtacact 3

<210> 17

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 17
Gln Gln Tyr Ser Ser Trp Pro Pro Tyxr Thr
1 5 10

<210> 18

<211> 349

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 18 0
gaagtgcage tggtggagtc tgggggagge ttggttcage ctggcaggtc cctgagactc 6

5



<211> 322 <212> DNA

Synthetic

<213> Artificial Sequence
<400> 58 gaaattgtgt tgacacagtc tccagccacc ctgtctttgt

<220>

<223>

ctccagggga aagagccacc 60 ctctoctgca gggccagtca gagtgttagc agcttcttag
cctggaacca acagaaaCct 120 Ggccaggctc ccaggctcct catctatgat
gcatccaaca gggccactgg catcccagcc 180

wﬁ@ s

) 3 SEXLIN:
a gccagcag cg agcaatt"ggccgtacat ttttggccag 300 g'ggaccaagc

! %@&%@%&&3@6%@&% <2 Lbzc 10452 132RREgw 2z Arkbiciako

attagttgga
tccagagaca
acggccttgt
atggtcaccg

ccORfHeNLGoctggagty ggtctcaggt
goggactctg tgaagggeeg attcaccate
ctgcaaatga acggtctgag agcagaggac
gattcttittg atatctgggg ccaagggaca

<210> 19

<211> 116

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic
<400> 19
Glu Val Gln Leu val Glu Ser Gly
1 5
Ser Leu Arg Leu Ser Cys Ala Ala
20
Ala Met His Trp Val Arg Gln Ala
35 a0
Ser Gly Ile Ser Trp Asn Ser Gly
50 55
Lys Gly Arg Phe Thr Ile Ser Arg
65 70
Leu Gln Met Asn Gly Leu Arg Ala
85
Ala Lys Gly Arg Asp Ser Phe Asp
100
Thr val Ser Ser
115
<210> 20
<211> 24
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic
<400> 20
agatttacct ttgatgatta tgcc
<210> 21
<211> 8
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 21
Arg Phe Thr Phe Asp Asp Tyr Ala
1 5

<210> 22

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic

Gly
Ser
25

Pro
Arg
AsSp
Glu

Ile
105

Gly
10

Arg
Gly
Ile
Asn
Asp
90

Trp

Leu

Phe

Lys'

Gly
Ala
75

Thr

Gly

atagtggtag aataggttat 180
acgccgagaa ctccctettt 240
attactgtge aaaaggccga 300
tctcttecag 349

val Gln Pro Gly Arg
15
Thr Phe Asp Asp Tyxr
30
Gly Leu Glu Trp Val
45
Tyr Ala Asp Ser Val
60
Glu Asn Ser Leu Phe

ala Leu Tyr Tyr Cys
95
Gln Gly Thr Met Val
110

24
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<220> <223> Synthetic <400> 59 Gin lle Val Len Thr Gin Set Pro Ala Thr
Let! Set Len Set Pro Gly 151015 Gin Arg Ala Thr Len Set Cys Arg Ala Set
Gin Set Val Ser Set Phe 202530 Len Ala Trp Asn Gin Gin Lys Pro Gly Gin
Ala Pro Arg Leu Len lle 354045 Tyr Asp Ala Sex- Asn Arg Ala Thr Gly lle

Pro AIa Arg Phe Ser Gly 505560 Ser Gly "ger %Thr brie Leu e
i S ATHE S PR
yTilt 859005 Ile Phe Gly

Gin Gly Thr Lys Len Gin lle Lys 100105 <210> 60 <211> 18 <212> DNA
<a602132 Artificial Sequence <220> <223> Synthetic <400> 60 cagagtgtta
atPRSHGETRe P8GR BPEP 1> 6 <212> PRT <213> Attificial <220> <223>
<2¥nthetic Sequence <400> 61 Gin Sex- Val Sex- Set Phe 15 <210> 62
<213218> 9 <212> DNA <213> Artificial <220> <223> Synthetlc Sequence

2005 62 gatgoatarsal0> 63 9 EMS 11 CT/US200,, t <211>3
22<0212> PRT <213> Atrtificial Sequence <220>

< >

<223> Synthetic

<400> 23
Ile Sexr Trp Asn Ser Gly Arg Ile
1 5

<210> 24

<211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 24 . 27
gcaaaaggcc gagattcttt tgatatce

<210> 25

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 25
Ala Lys Gly Arg Asp Ser Phe Asp Ile
1 5

<210> 26

<211> 322

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 26

gacatccaga tgacccagtc tccatcttce gtgtctgcat ctgtaggaga cagagtcacc 60
atcacttgtc gggcgagtca gggtattage agctggttag cctggtatca gcagaaacca 120
gggaaagece ctaagetcect gatctatggt gcatccagtt tggaaagtgg ggtcccatca 180
aggttcageg gcagtggatc tgggacagat ttcactctca ccatcagecag cctgcagect 240
gaagattttg caagttatta ttgtcaacag getaacagtt tcccgtacac ttttggcecag ggg
gggaccaagc tggagatcaa ac

<210> 27

<211> 107

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic




<223> Synthetic <400> 63 Asp Ala Ser 1 <210> 64 <211> 27 <212> DNA
<213> Artificial Sequence <220> <223> Synthetic <400> 64 cagcagcgta
gcaattggcc gtacatt27 <210> 65 <211> 9 <212> PR!? <213> Artificial
Sequence <220> <223> Synthetic <400> 65 Gin Gin Arg Ser Asn Trp Pro
Tyr IIe 15 <210> 66 <211> 349 <212> DNA <213> Artlflc'

ééegtgcag cctctggatt cacctttgat
gattatgcce tgcactgggt ccggeaaget 120 ccagggaagg gectggagtg ggtctcaggt
<a@8tagitgga alggiggtag eataggctat 180 goggactotg tgaaaggccg attcaccatc
Asmcagagac@ac%gcﬁafgéa%tmté?ﬁ 20 ¥gcsatyd fé’ég%@fgag agttgaggac
Aséqagcegtg&@&taé t66,2298006 0360k gmIgRigratatniggeg cwaagggaca

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile

35 40 45
Tyr Gly Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp FPhe Thr Leu Thr Ile Ser Ser Leu Gln ggo
65 70 75
Glu Asp Phe Ala Ser Tyr Tyr Cys Gln Gln Ala Asn Ser Phe ggo Tyx
85 90
Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105
<210> 28
<211l> 18
<212> DNA

<213> artificial Segquence

<220>
<223> Synthetic

<400> 28 18
cagggtatta gcagctgg

<210> 29

<21l1> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 29
Gln Gly Ile Ser Ser Trp
1 5

«210> 30

<21ll> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 30 0
ggtgecatce

<210> 31

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 31
Gly Ala Ser
1




ttggtcaccg tctcttcag 349 <210> 67 <211> 116 <212> PR!? <213>
Artificial Sequence <220> <223> Synthetic <400> 67 Glu Val Gin Len Val
Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Arg 151015 Ser Leu Arg Lau Ser
Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr 16 |IEEE INT/USZOO
202530 AIa Len H|s Trp Val Arg Gin Ala qu’lﬁ S fév . ipval
e i .% K e
r fle Sex- Arg Asp Asn Ala Lys Asn Sex Lieu

Phe 65 70 75 80 Lieu Gin Met Asn Sex- Len Arg Val flu Asp Thr Ala Lieu

Tyr Tyr Cys 859095 Ala Lys Gly Arg Asp Ala Phe Asp lie Trp Gly Gin Gly
<21T‘1}1r g#u Val 100105110 Thr Val Sex- Ser 115 <210> 68 <211>

éﬂﬁ&&b DNA <213> Atrtificial Sequence <220> <223> Synthetic <400>
<2B~'8’g@&t‘t§&‘éb%’tt§%‘!§%&t’& tgcc <210> 69 <211> 8 <212> PRT <213>
<«2dygiificial Sequence <220> <223> Synthetic <400> 69 Gly Phe Thr Phe
<2%p WopHFyEAla 15 <210> 70 <211> 24 <212> DNA <213> Artificial
«aRgyence <220> <223> Synthetic <400> 70 gttagttgga atggtggtag aata
can@fgrtA]lacdtks = FIZAMAT <213> Artificial Sequence <220> <323>
<2§agnt§5etlc <400> 71 Val Sex- Trp Asn Gly (fly Arg lle 15 <210> 72

<211>
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 33
Gln Gln Ala Asn Ser Phe Pro Tyr Thr
1 5

<210> 34

<211> 370

<212> DNA

<213> artificial Sequence

<220>
<223> Synthetic

<400> 34

caggttcage tggtgcagte tggagctgag ctgaagaagce ctggggcctce agtgaaggtce 60
tcctgcaagg cttectggtta cacttttacc cattatggta tcagectgggt gcgacaggcec 120
cctggacaag ggcttgagtg gatgggatgg atcagcgett acaatgatga cacaaactat 180
gcacagaagt tccaggggag agtcaccatg accacagaca catccacgag cacagcctac 240
atggagctga ggagcctgag atctgacgac acggecgttt attactgtge gagagaagcg 300
cagctcgtee tctactacta ctacggtatg gacgtctggg gocaagggac cacggtcacc 360
gtctecteag 370

<210> 35

<211> 123

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 35
Gln Val Gln Leu val Gln Ser Gly Ala Glu Leu Lys Lys Pro Géy Ala
1 5 10 1_
Ser Val Lys Val Ser Cys Lys Ala Serxr Gly Tyr Thr Phe Thr His Tyr
20 ) 25 30
Gly Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Trp Ile Ser Ala Tyr Asn Asp Asp Thr Asn Tyr Ala Gln Lys Phe
50 55 60
Gln Gly Arg Val Thxr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Axrg Ser Leu Arg Ser Asp Asp Thr Ala val Tyr ggr Cys
85 90

e

)
R




17 a MIMI <211> 27 <212> DNA <213> Atrtificial. Sequence <220> <223>

Synthetic <400> 72 gcaaaaggcc gggatgcttt tgatatc <210> 73 <211> 9

<212> PRI' <213> Artificial Sequence <220> <223> Synthetic <400> 73

Ala Lys Gly Arg Asp Ala Phe Asp lle <210> 74 <211> 325 <212> DNA

<213> Art|f|C|aI Sequence <220> <223>@§ Kﬁ §§ ﬁ;[
' ﬁﬁa 3

ST yﬁ .. "‘“ {ER _' ,1.
IR a gagtgttagc ag tacitag cctggtacca acaqaaacct 120 qgccaggoto

21$GAQ09616CE LAICIR9RN ICAICERA0R JPU0GLACIYY calceragas 1R aggticagty
gcagtgggtedgggacagac ttcactctass ccatcagcag cctageicct 240 gaaqattttg

TR AtiafiE GcABT A cltdalzade y§EEECAtt cactttcgge 300 cetgggacca

<210> 36

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 36
ggttacactt ttacccatta tggt 24

<210> 37

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 37
Gly Tyr Thr Phe Thr His Tyr Gly
1 5

<210> 38

<21l> 24

<212> DNA

<213> Artificial Seguence

<220>
<223> synthetic

<400> 38 4
atcagcgctt acaatgatga caca 2

<210> 39

<211> 8

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic

<400> 39
Ile Ser Ala Tyr Asn Asp Asp Thr
1 5

<210> 40

<211> 48

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 40
gcgagagaag cgcagctcogt cctctactac tactacggta tggacgtc 48

10




aagtggatgt cagac 325 <210> 75 <211> 108 <212> PAT <213> Atrtificial
Sequence <220> <223> Synthetic <400> 75 Glu lle Val Leu Thr Gin Ser
Pro Ala Thr Leu Ser Leu Sex- Pro Gly 151015 Glu Arg Ala Thr Len Set
Cys Arg Ala Sex- Gin Sex- Val Sex- Ser Tyr 202530 Lieu Ala Trp Tyr Gin
Gin Lys Pro Gly Gin Ala Pro Arg ‘I'_eu Lel L (ASD-/ e?%ﬁ% - ‘ﬁd Si
:n»'k TR B : 14‘ it t g gn:;h q;?nih : min
L rLen Thrle éﬁé@* %ﬁ%ﬁimu Gin Pro 65707580 Gin Asp

Pile Ala Phe Tyr Tyr Cys GIn Gin Mg Asn Asn Arg Pro Pro
<28859Q95 Pile Thr Phe Gly Pro Gly Thr Lys Val Asp Val Mg 100105 18
218N 1 <210> 76 <211> 18 <212> DNA <213> Artificial Sequence
<2522 @2t<PR321Syadhedie=<400> 76 cagagtgtta gcagttac <210> 77 <211> 6
,5412> PRT <213> Artificial Sequence <220> <223> Synthetic <400> 77
<2Z@r Malkberiser-Tyr 15 <210> 78 <211> 9 <212> DNA <213> Artificial

§equ nce <220> <223> Synthetic <400> 78 gatgcatcc9 <210> 79 <211>

% PRE ﬁ&&&&ﬁﬁmlﬂéﬁeﬂﬂa@eerﬁw> sazamsymhmnc <400> 79
1ASp AlaSer1 53

<210> 42

<211> 322

<212> DNA

<213> Artificial Sequence

<220>
<223> Symthetic

<400> 42

gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctecagggga aagagccacc 60

ctetoctgea gggccagtca gagtgttage agettettag cctggaacca acagaaacct 120
ggcecaggete ccaggectect catctatgat geatccaaca gggccactgg catcccagece 180
aggttcagtyg gecagtgggtc tgggacagac ttcactctca ccatcagcag cctagagect 240
gaagattttg cagtttatta ctgccagcag cgtaacaatt ggccgtacat ttttggecag 300
gaggaccaagc tggagatcag ac 322

<210> 43

<211> 107

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic
<400> 43
Glu Ile val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Vval Ser Ser Phe
20 25 30
Leu Ala Trxrp Asn Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 45
Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80
Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Asn Asn Trp Pro Tyr
85 90 95
Ile Phe Gly Gln Gly Thr Lys Leu Glu Ile Arg
100 105
<210> 44
<211> 18
<212> DNA

<213> Artificial Seqguence

<220>
<223> Synthetic

<400> 44
11




<210> 80 <211> 30 <212> DNA <213> Atrtificial Sequence <220> <223>

Synthetic <400> 80 cagcagcgta acaaccggcc tccattcact30 <210> 81 <211>

10 <212> PRT <213> Artificial Sequence 199 1If CT/US200 <220>

<223> Synthetic <400> 81 Gin Girt Arg Asn Asn Arg Pro Pro Phe Thr

1510 <210> 82 <211> 370 <212> DNA <2§3¢ﬁ§2€é SOLSNCE <22 >
. , P PR ' ;,3 ;;-&v 3

A

gqag

LR

ﬁhﬁ

ca l:AL%aGln Yal Lys Lys Pro Gly Ala 151015 Ser Val Lys Val Ser Cys Lys
,33 et G?y Ighe Asn Phe Phe His Tyr 202530 Gly lle Thr Trp Val Arg Gin
<2A%a PPo Gly Gin Gly Len Gin Trp Met 354045 Gly Trp lle Set Thr Tyr Asn
<2§;}y &sp Thr lle Tyr Ala Gin Lys Val 505560 Gin Gly Arg Val Thr met Thr
<278 AspiTiniplaSTEe8es Thr Ala Tyr 65 70 75 80 Met Gin Leu Arg Ser
<bgn At Set Asp Asp Thr Ala Val Tyr Tyr eye 859095 Ala At Set Glu Gin
<2Gin Walvhspityr Tyr Phe Tyr Gly Met Asp Val 100105110 Trp
<50 Gin Gly Thr Thr Val Thr Val Set Set 115120 <210> 84 <211> 24
c1u24&> BN A=< 248> tificial Sequence <220> <223> Synthetic <400> 84
‘ggtttcaact tetttcatta tggt 24 <210> 85 20 1

<210> 46

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic

<400> 46 o
gatgcatcc

<210> 47

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 47
Asp Ala Ser
1

<210> 48
" <21l1> 27
<212> DNA
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 48 ‘ 29
cagcagecgta acaattggec gtacatt

<210> 49

<21l1> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 49

Gln Gln Arg Asn Asn Trp Pro Tyr Ile
1 5

<210> 50

12




<400> 85 Gly Phe Asn Phe Phe His Tyr Gly 15 <210> 86 <211> 24 <212>
DNA <213> Atrtificial Sequence <220> <223> Synthetic atcagcactt
acaatggtga caca24 <210> 87 <211> 8 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic <400> 87 lle Ser Thr Tyr Asn Gly Asp
Thr 15 <210> 88 <211> 48 <212> DNA <213> Artificial Seuence <220>

RTINS AR ST

RT <213> Artlf"éla Sequence
<220> <223> Synthetlc <400> 89 Ala Arg Set Glu Gin GIn Val Asp Tyr Tyr
é’hegfw Gly Met Asp Val 3.51015 <210> 90 <211> 325 <212> DNA

<2<t3_>>13w¢\mﬁeﬁa4 Seqpeeree 21 mirT/US200 <220> <223> Synthetic <400>

20, gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctccagggga aagagccacc

<2@@>citevtgtegggccagtca gagtgttage agttacttag cctggtacca acagaaacct

<4%g9 ggccaggctc ccaggctcct catctatgat gcatccaaca gggccactgg‘

ﬂ&; i
%ﬁéﬁx it

caggttcage tggtgcagte tggagctgag gtgaagaagce ctggggcete agtgaaggtc 60
tcctgecaagyg cttctggtta cacctttacce agttatggta tecagetgggt gcgacaggec 120
cctggacaag ggcttgagtyg gatgggatgg atcagegett acaatgatga cacaaactat 180
gcacagaagt tccaggggag agtcaccatg accacagaca catccacgag cacagcctac 240
atggagctga ggagcctgag atctgacgac acggoegttt attactgtge gagagaagceg 300
cagctcgtee tctactacta ctacggtatg gacgtctggg gccaagggac cacggtcacc 360
gtctcctcag 370
<210> 51
<21l> 123
<212> PRT
<213> Artificial Sequence
<220>
<223> Synthetic
<400> 51
Gln Val Gln Leu Val Gln Ser Gly Ala Glu vVal Lys Lys Pro Gly Ala
1 5 10 15
Ser val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30
Gly Tle Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Trp Ile Ser Ala Tyr Asn Asp Asp Thr Asn Tyr Ala Gln Lys Phe
50 55 60
Gln Gly Arg val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyx
65 70 75 80
Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Vval Tyr Tyr Cys
85 90 95
Ala Arg Glu Ala Gln Leu Val Leu Tyr Tyr Tyr Tyr Gly Met Asp Val
100 105 110
Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
115 120
<210> 52 |
<211> 24 |
<212> DNA %
<213> Artificial Seguence |
<220>
<223> Synthetic
<400> 52
ggttacacct ttaccagtta tggt 24
<210> 53
<211> 8
<212> PRT
<213> Artificial Sequence
<220>
<223> synthetic
<400> 53
Gly Tyr Thr Phe Thr Ser Tyr Gly
13




catcccagcc 180 aggttcagtg gcagtgggtc tgggacagac ttcactctca ccatcagcag
cctagagcct 240 gaagattttg cattttatta ctgtcagtag cgtaacaacc ggcctccatt

cactttcggc 300 cctgggacca aagtggatgt cagac 325 <210> 91 <211> 108
<212> PRT <213> Atrtificial Sequence <220> <223> Synthetic <400>- 91

Glu lle Val Lieu Thr Gin Set Pro Ala Th @ﬁgﬁg
§‘;~ %{ o o 3@ "k

i_gii“elj““ a Irp Tyr Gin Gin Lys Pro Gly Gln Ala Pro Arg L|eu L|eu IIe 354045
. Tyr Asp Ala Set Asn Arg Ala Thr Gly lle Pro Ala Arg Phe Set Gly 505560 .
Sex- Gly Set Gly Thr Asp Phe Thr Lieu Tilt lle Ser Set Lieu Glu Pro 65 70
<2142 8Q Glu Asp Pile Ala Pile Tyr Tyr Cys Gin Gin Arg Asn Asn Arg Pro Pro
<21859995 Phe Tilt Pile (fly Pro Gly Tilt Lys Val Asp Val Arg 100105 <210>
282 I 1> 18 <2122 RNA <213> Artificial Sequence <220> <223>
Synthetic <400> 92 cagagtgtta gcagttac <210> 93 <211> 6 <212> PRT
:2%2@ Artificial Sequence <220> <223> Synthetic <400> 93 Gin Sex- Val
Set émt Tyr 15 <210> 94 <211> 9 <212> DNA <213> Atrtificial Sequence

<4
atcagcgett acaatgatga caca 24

<210> 55

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
(223>m5ynthprih

<400> 55
Ile Ser Ala Tyr Asn Asp Asp Thr
1 5

<210> 56

<211> 48

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic

<400> 56
gcgagagaag cgcagctegt cctctactac tactacggta tggacgtc 48

<210> 57

<21l1l> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 57
Ala Arg Glu Ala Gln Leu Val Leu Tyr Tyr Tyr Tyr Gly Met ?zp val
1 5 10

<210> 58

<21l> 322

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 58

gaaattgtgt tgacacagtc tccagccacc ctgtetttgt ctccagggga aagagccace 60
ctctectgca gggccagtcea gagtgttage agecttcttag cctggaacca acagaaacct 120
ggccaggcete ccaggectcct catctatgat gcatccaaca gggccactgg catcccagec 180
aggttcagtyg gcagtgggtc tgggacagac ttcactctca ccatcageag cctagagecet 240

14




.. <223> Synthetic <400> 94 gatgcatcc9 <210> 95 <211> 3 <212> PAT
<213> Artificial <220> <223> Synthetic <400> 95 Asp Ala Ser 1 Sequence
<210> 96 <211> 30 <212> DNA <213> Atrtificial Sequence <220> <223>
Synthetic <400> 96 .cagcagcgta acaaccggcc tccattcactso <210> 97
<211> 10 <212> PRT <213> Aruﬂmgl{ﬁh“& X’“ E ji -
’&"'ﬁ&%%%}%&é?'<212> DNA <213> Artlfif:fdagl S!(!equence <220> <223> Synthetic
ga3400%2 28 £RQeHGAACIINALRALC 49930618 20:603a03306: €1g8gaECtDo
ssagtgaanyteGdtcctgtaagy cttctggttt caacttcttt cattatggta tcacctgggt 322
~969agaggcec 120 cctggacaag ggcttgagtg gatgggatgg atcagcactt
<2acaatgygtga cacaatctat 180 gcacagaagg tccagggcag agtcaccatg

:ﬁ@ga@%g\i@g&%@g@ cacggcctat 240 atggaactga ggagcctgag

<220>
<223> Synthetic

i)
T

~.
s

<400> 59

Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser igo Gly
Giu Arg Ala Thr LZu Ser Cys Arg Ala égr Gln Ser Val ggr Ser Phe
Leu Ala Trp ign Gln Gln Lys Pro éiy Gln Ala Pro Agg Leu Leu Ile
Tyr Asp iia Ser Asn Arg Ala égr Gly Ile Pro 2ala :rg Phe Ser Gly
Sex.. ggyfSerwGlywmhrmAspw;iebmhereummhrWIleu;grwSerMLeu%Glu Pro

65 70 75 80
Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser Asn Trp Pro Tyr
85 90 95
Ile Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 60

<211> 18

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic

<400> 60
cagagtgtta gcagcecttce 18

<210> 61

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 61
Gln Ser Val Ser Ser Fhe
1 5

<210> 62

<211> 9

<212> DNA

<213> Artificial Secuence

<220>
<223> Synthetic

<400> 62
gatgcatcc 9

<210> 63

15




atctgacgac acggccgtgt attactgtgc gagatcggaa 300 cagcaggtgg actactactt
ctaCggtatg gacgtctggg gccaagggac cacggtcacc 360 gtttcctcag 370

<210> 99 <211> 123 23 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic <400> 99 Gin Val Gin Leu Val Gin Ser Gly AIa Glu VaI

Lys Lys Pro Gly Ala 151015 Ser Val Lys ?é
%Q%% iﬁwv Ay ) ' ,E @@% %% -fVE*éggé

i rp Met 354045“Gly Trp lie Ser Thr Tyr Ai‘,n GIy As‘i) Thr IIe
<2{y; Ala Gin Lys Val 505560 Gin Gly Arg Val Thr Met Thr Thr Asp Thr Ala
<2T4w 8@ Thr Ala Tyr 65 70 75 80 Met Glu Lou Arg Ser Len Arg Sex' Asp
“2hEp Hit BEat T eRT Cys 859095 Ala Arg Set Gin Gin Gin Val Asp Tyr
<279 Phe Tyr Gly Met Asp Val 1110-105110 Trp Gly GIn Gly Thr
<23 PACPAFVal Sex Set 115120 <210> 100 <211> 24 <212> DNA <213>
<sbotificdal Sequence <220> <223> Synthetic <400> 100 ggtttcaact tctttcatta
ASEQQP?49@21O> 101 <211> 8 <212> PRT <213> Artificial Sequence <220>

<223> Synthetic <400> 101

<210> 64

<211> 27

<212> DNA

<213> Artificial Sequence

hi

<220>
<223> Synthetic

<400>-.64

cagcagcgta geaattggee gtacatt 27

<210> 65

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 65
Gln Gln Arg Ser Asn Trp Pro Tyr Ile
1 5

<210> 66

<21l1> 349

<212> DNA

<213> Artificial sequence

<220>
<223> Synthetic

<400> 66

gaagtgcage tggtggagtc tgggggagge ttggtacagc ctggecaggtc cctgagacte 60
tcotgtgeag cctcetggatt cacctttgat gattatgccc tgcactgggt ceggeaaget 120
ccagggaagg gcctggagtg ggtctcaggt gttagttgga atggtggtag aataggctat 180
gecggactetg tgaaaggecg attcaccatc tccagagaca acgccaagaa ctcecctettt 240
ctgcaaatga acagtctgag agttgaggac acggecttgt attattgtge aaaaggccgg 300
gatgettttg atatctgggg ccaagggaca ttggtcaccg tctctteag 349

<210> 67

<211> 116

<212> PRT

<213> Artificial Secquence

<220>

<223> Synthetic

<400> 67 _

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thx Phe Asp Asp Tyr

16




Gly Phe Asn Phe Phe His Tyr Gly 15 <210> 102 <211> 24 <212> DNA
<213> Atrtificial Sequence <220> <223> Synthetic <400> 102 atcagcactt
acaatggtga caca24 <210> 103 <211> 8 <212> PRT <213> Attificial
Sequence 1111,ruus200, <220> <223> Synthetic <400> 103 lle Ser Thr

v Artificial
; ﬁ:*%QMK&Aggg ;;! !

?fJ:f;&ﬁgﬁziﬁg%ﬂ

Artificial Sgguence <220> <2233 Synthetic <400> 165 Ala Mg Sex Gin
A1GineGiniY al-tbwa2 110 106 ézalrro32®r<mSJBNaAv<‘2118$rArﬂﬁélal
seSeayedle 52202 5223z $ifthatic $40031106,ARD Ta Tys:Pbar Tyr Gly

MebAsp Va./ 1015 gaasdtgtgt tgacacagtc tceagccacc ctchtttglt1
LyetEtadgggRradiagtracc b dchcengea Ggbctaghta Jaotgttage agttacttag
Leectggta@eaaaﬁa@aaﬂ&ctABOV@gcﬂaggﬁﬁomag@cm c;atctatgamgcatccaaca
Algg]%:c%ggggrg Asp Ala Phe Asp Ile ’I‘rp Gly Gln Gly Thr Leu val

100 105 110

Thr Val Ser Ser
115

<210> 68

<211> 24

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 68
ggattcacct ttgatgatta tgcc 24

<210> 69

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic

<400> 69
Gly Phe Thr Phe Asp Asp Tyr Ala
1 5

<210> 70

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 70
gttagttgga atggtggtag aata . 24

<210> 71

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 71

val Ser Trp Asn Gly Gly Arg Ile
1 5

<210> 72

17




catcccagcc 180 aggttcagtg gcagtgggtc tgggacagac ttcactctca ccatCagcag
cctagagcct 240 gaagattttg cattttatta ctgtcagcag cgtaacaacc ggCctccatt
cactttcggc 300 cctgggacca aagtggatgt cagac 325 <210> 107 <211> 108
<212> PET <213> Artificial Sequence <220> <223> Synthetic <400> 107

- ‘Gln lle Val Len Thr G|n Set Pro Ala Thr &%ﬁg@?@% /o O
L e S
Gin Lys Pro Gly Gin Ala Pro Mg Len Leu lle
<«29p4Q45 25 nisaCT/US200 Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro
<2a Amg Phe Ser Gly SO5560 Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lle
<258y ¥ LR BIFPIET6% 70 75 80 Gin Asp Phe Ala Ste Tyr Tyr Cys Gin
<28in Arg Asn Asn Arg Pro Pro 859095 Phe Thr Phe Gly Pro Gly Thr Lys
<2%A31 RE{AArg 100105 <210> 108 <211> 18 <212> DNA <213> Artificial
<e@Bequence <220> <223> Synthetic <400> 108 cagagtgtta gcagttac <210>
ICIRRPLISF199BEFYSS PEeTate 13> Artificial Sequence <220> <223> 2

<2Dynthetic <400> 109 Gin Ser Val Ser Ser Tyr 15 <210> 110 <211> 9
<211> 9

<212: PRT

<213> Artificial Sequence

i

i

<220>
<223> Synthetic

<400> 73
Ala Lys Gly Arg Asp Ala Phe Asp Ile
1 5

<210> 74
<211> 325
<212> DNA
<213> Artificial Sequence
<220>
<223> sSynthetic
<400> 74 .
gaaattgtgt tgacacagtc tccagccacc ctgtcotttgt ctccagggga aagagecace 60
ctetectgeca gggecagteca gagtgttage agttacttag cctggtacca acagaaacct 120
ggecaggcte ccaggetcct catctatgat gocatccaaca gggccactgg catcccagec 180
aggttcagtyg gcagtgggtc tgggacagac ttcactctca ccatcagcag cctagagect 240
gaagattttg cattttatta ctgtcagcag cgtaacaacc ggecctccatt cactttcgge 300
cctgggacca aagtggatgt cagac 325
<210> 75
<211> 108
<212> PRT
<213> Artificial Sequence
<220>
<223> Synthetic
<400> 75
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 S 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr
20 25 30
Leu Ala Trp Tyx Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 45
Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80
Glu Asp Phe Ala Phe Tyr Tyr Cys Gln Gln Arg Asn Asn Arg Pro Pro
85 90 95
Phe Thr Phe Gly Pro Gly Thr Lys Val Asp Val Arg
100 105

18




<212> DNA <213> Artificial Sequence <220> <223> Synthetic <400> 110
gatgcatcc <210> 111 <211> 3 <212> PRI <213> Atrtificial Sequence
<220> <223> Synthetic <400> 111 Asp Ala Ser 1 <210> 112 <211> 30 .
<212> DNA <213> Artificial Sequence <220> 26 <223> Synthetic <400>

1/2 cagcagcgta acaaccggcc tccattcact “ﬁ% gzm& 2112 ~<21.2§; —
AR R I YRR

Febishe ziii

o Phe Thr 1510 <210> 114 <211> 61 <213>
< Hdifigial Sequence <220> <223> Synthetic <400> 114 caggtgcagc
<ziggtgeagtc tggggctgag gtgaaagagc ctggggcctc agtgaagatc 60 tcctgcaagg

SHtcigtiatg SaGClicaes fettatgata teatctgggt gegacaggec 120 actggacaag
ggcttgagtg gatgggatgg atgaacccaa acagtggtga cagaggctat 180

SHagagaace

<400> 76
cagagtgtta gcagttac 18

<210> 77

<211l> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 77
Gln-Ser Val--Ser-Ser-Tyxr

1 5

<210> 78

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 78
gatgcatcc 9

<210> 79

<21i> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 79
Asp Ala Ser
1

<210> 80

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 80
cagecagcgta acaaccggec tccattcact 30

<210> 81

<211> 10

<212> PRT

<213> Artificial Sequence
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tccagggcug agtcaccttg accagggaca cctccataag tacagtctac 240 atggaactga
gcagcctgag atctgaggac acggccgtat attattgtgc gcgagactac 300 agtaaccact
actacggttt ggacgtctgg ggccaaggga ccacggtcac tgtctcctca 360 361
<210> 115 <211> 120 <212> PRT <213> Atrtificial Sequence <220>

<223> Synthetlc <400> 115 Gin Val GIn éls g y .
M:« L ‘“Eﬁ% ﬁi{g Kisiiss

el

rthe Thr Ser Tyr 202530 Asp IIe lle Trp Val Arg Gin Ala‘Thr Gly Gln

<Jsby Len Gin Trp Met 354045 Gly Trp Net Asn Pro Asn Ser Gly Asp Arg

<2y PyrtHeEGIn Asn Len 505560 Gin Gly Arg Val Thr Len Thr Arg Asp Thr

<2261 Ilg Set Thr Val Tyr 65 70 75 80 Met Gin Len Set Set Len Arg Set Glu

GIASPLE rd\|asY dishy ady PEY 85989 Fxla Arg Asp Tyr Set Asn His Tyr Tyr
]Gly Len Asp VaFTrp Gly Gin ® 100105110 Gly Thr Thr Val Thr Val
Set Set 115120 <210> 116 <211> 24 27 NEWEELLIII CT/US200

13123 PNA

<212> DNA
<213> Artificial Sequence

<220>

<223> Synthetic

<400> 82

caggttcage tggtgcagtc tggagetygag gtgaagaagce ctggggcctce agtgaaggte &0

tcctgtaagg cttetggttt caacttcttt cattatggta tcacctgggt gegacaggec 120

cctggacaag ggcttgagtg gatgggatgg atcageactt acaatggtga cacaatctat 180
- - goacagaagg.. tccagggcag. agtcaccatg. accacagaca. cagecacgad cacggectat 240

atggaactga ggagcctgag atctgacgac acggccgtgt attactgtge gagatcggaa 300

cagcaggtgyg actactactt ctacggtatg gacgtctggg gccaagggac cacggtcacc 360

gtttectcag 370

<210> 83

<211> 123

<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 83

Gln val Gln Leu Val Gln Ser Gly Ala Glu Vval Lys Lys Pro Gly Ala

1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Asn Phe Phe His Tyr
20 25 30
Gly Ile Thr Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Trp Ile Ser Thr Tyr Asn Gly Asp Thr Ile Tyr Ala Gln Lys Val
50 55 60

Gln Gly Arg Val Thr Met Thr Thr Asp Thr Ala Thr Ser Thxr Ala Tyr

65 70 75 80

Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyxr Tyxr Cys

85 90 95
Ala Arg Ser Glu Gln Gln Val Asp Tyr Tyr Phe Tyr Gly Met Asp Vval
100 105 110
Trp Gly Gln Gly Thr Thr val Thr Val Ser Ser
115 120

<210> 84

<211> 24

<212> DNA

<213> Artificial Seqguence

<220>

<223> Synthetic

<400> 84

ggtttcaact tctttcatta tggt 24

<210> 85
20




e

BT

<213> Artificial Sequence <220> <223> Synthetic <400> 116 ggatacacct
tcacctctta tgat24 <210> 117 <211> 8 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic <400> 117 Gly Tyr Thr Phe Tlir Ser Tyr
Asp 15 <210> 118 <211> 24 <212> DNA <213> Artificial Sequence

<220> <223> Synthetic <400> 118 atg%ﬁggmgg qQaiga :
HosIgE o A e

0 Asn Ser Gly Asp Arg 15 <210> 120
<25214> 39 <212> DNA <213> Artificial Sequence <220> <223> Synthetic
<2x4008x 120 gcgcgagact acagtaacca ctactacggt ttggacgtc39 <210> 121
<2131 Ay s AP BRACL 213> Artificial Sequence <220> <223> Synthetic
<228 lir EPVI411111 RIF lorTIUS200 <400> 121 Ala Arg Asp Tyr Ser
<2R3nPMREPRYFTYr Gly Lets Asp Val 1510 <210> 122 <211> 322 <212> DNA

<460218% Artificial Sequence <220> <223> Synthetic <400> 122 gacatccagt
SlygBeeagteRe AR ctie YT O

<210> 86

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400>-.86

atcagcactt acaatggtga caca 24

<210> 87

<211> 8

<212> PRT

<213> artificial Sequence

<220>
<223> synthetic

<400> 87
Ile Ser Thr Tyr Asn Gly Asp Thr
1 5

<210> 88

<211> 48

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 88
gcgagatcgg aacagcaggt ggactactac ttctacggta tggacgtc 48

<210> 89

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 89
Ala Arg Ser Glu Gln Gln Val Asp Tyr Tyr Phe Tyr Gly Met igp val
1 5 10

<210> 90

<211> 325

<212> DNA

<213> Artificial Sequence

21




tttaatagtt acccgcteac tfiteggcgga 300 gggac

ctgtctgcat ctgtaggaga cagagtcacc 60 atcacttgct gggccagtca ggacattage
aattatttag cctggtatca gcaaaaacca 120 gggaaagccc ctaagctcct gatctttgtt
gcatccactt tgcagagtgg ggtcccatca 180 aggttcageg gcagtggate tgggacagaa
ttcactctca caatcagtag cctgcagcct 240 gaagattttg caacttatta ctgtcaacag

sf)”['le Eln Lets Thr Gin Ser Pro Sex Phe
Lets Ser Ala Ser Val Gly 151015 Asp Arg Val Thr lle Thr Cys Trp Ala Ser
<2&n Asp lle Ser Asn Tyr 202530 Leu Ala Trp Tyr GIn Gin Lys Pro (fly Lys
D\ Iﬁﬁﬁ_ysll_eu Lets lle 354045 Phe Val Ala Ser Thr Leu GIn Ser Gly Val
<4Poe Ser Arg Phe Ser Gly 505560 Ser GI Ser GI Thr Glu Phe Thr Leu Thr

i@éﬁ%@“éeiéiébﬁispi 3@?2@?5;3@ SRt 35 Gin

gdetadebie: Asadsetchyr frgtsggat geatccaaca %9@%551%%@9%‘@%&9

agﬁ“ﬁ@?*«i?%’@@ﬁﬁ%ﬁ [N RN PR AN ZAW

300
cctgggacca aagtggatgt cagac 325
<210> 91
<211> 108
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic
<400>.91
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Sexr Pro Gly
1 5 10 s
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Tle
35 40 45
Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80
Glu Asp Phe Ala Phe Tyr Tyr Cys Gln Gln Axrg Asn Asn Arg Pro Pro
85 90 95
Phe Thr Phe Gly Pro Gly Thr Lys Val Asp Val Axg
100 105
<210> 92
<211> 18
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 92
cagagtgtta gcagttac is8

<210> 93

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 93
Gln Ser Val Ser Ser Tyx
1 5

<210> 94
<211> 9
<212> DNA

22




<213> Artificial Sequence <220> <223> Synthetic <400> 124 caggacatta

gcaattat <210> 125 <211> 6 <212> PRT <213> Artificial Sequence <220>
,f0  <223> Synthetic <400> 125 Gin Asp lle Ser Asn Tyr 15 <210> 126

<211> 9 <212> DNA <213> Artificial Sequence <220> <223> Synthetlc

A“’W* 1 “ { 5 I B "‘,

L 13> Art|f|C|aI Sequence <220> E<223> Synthetlc

54002128 capcagiiigatagttacce gotcactttc30 <210> 129 <211> 9 <212>
PRT <213> Artificial Sequence <220> <223> Synthetic <400> 129 GIn
%"ﬁ‘] gheﬁﬁb\en Ser Tyr Pro Leu Thr 15 <210> 130 <211> 370 <212> DNA
<2133 Artificial Sequence <220> <223> Synthetic <400> 130

<AEMatd T/US20th 11 9

gatgcatcec

<210> 95

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 95
Asp Ala Ser
1

<210> 96

<211> 30

<212> DNA

<213> Artificial Seguence

<220>
<223> Synthetic

<400> 96
_cagcagcgta acaaccggcec tccattcact 30

<210> 97

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 97
Gln Gln Arg Asn Asn Arg Pro Pro Phe Thr
1 5 10

<210> 98

<211> 370

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 928

caggttcagce
tcetgtaagg
cctggacaag
gecacagaagg
atggaactga
cagecagatgg
gtttectecag

<210> 99
<211> 123

tggtgcagtc
cttetggttt
ggcttgagtyg
tccagggecag
ggagcctgag
actactactt

tggagctgag
caacttcttt
gatgggatgg
agtcaccatg
atctgacgac
ctacggtatg

gtgaagaagc
cattatggta
atcagcactt
accacagaca
acggccecgtat
gacgtctggg

23

ctggggcete
tcacctgggt
acaatggtga
cagccacgayg
attactgtge
gccaagggac

agtgaaggtc
gcgacaggee
cacaatctat
cacggectat
gagatcggaa
cacggtcacc

60

120
180
240
300
360
370




caggttcagc tcctgcaagg cctggacaag gcacagaagt atggagctga cagctegtoc
gtctcctcag tggtgcagte cttctggtta ggcettgagtg tccaggggag ggagectgag
tctactacta tggagctgag cacctttacc gatgggatgg agtcaccatg atctgacgac
ctacggtatgy gtgaagaagc agttatggta atcagcgctt accacagaca acggccgttt

. gacgtctggg ctggggcctc agtgaaggtc 60 tc #@%ﬁéﬁg C
3i1§ﬁ£§;}m§§md§?%f*i “ﬁ%ﬁh ;5 b ;“

Qagégaagcg 00 g ggtcacc 360 370 <210>“131 <211>§ 123
252122 PRT <213> Artificial Sequence <220> <223> Synthetic <400> 131
<2Gin m&@lmhetééahax&éer Val Lys Val Ser Cys Lys Ala Ser 25 Gly lle Ser
<»34P Val Arg Gin Ala Pro 3540 Gly Trp lle Ser Ala Tyr Asn Asp Asp Thr
<22855yatneEdy Arg Val Thr Met Thr 6570 Net Glu Len Arg Ser Let Arg 85

@Ja A¥9 Gin Ala Gin Leu Val 100 Trp GiI' Gin Gly 115 <210> <211> <212>
G1527L3>ci.32,214 BN A tiicialiSeguente va2 Qs ma%cSmmeue <400>

132 9gdttacacict flacca 5(; L tqqt <21020133 <211>.8 <2122 PAT <213>

SAriticial Saguence 23205 <233 Synthetic <400> 188 Gly Tyr Thr Phe

SITHRS TG V5 Az g3 134 22 IS0 FP TINALD TSR Ktificial

Gl§%qyeﬂ.@5%l' ‘IMLBEyQ-EAAﬁQOASP Thr Ile 'I‘yr Ala Gln Lys Val

Gln Gly Arg Val Thr Met Thr Thr Asp Thr Ala Thr Ser Thr Ala Tyr

TR

i

65 70 75 80
Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
. 85 90 95
Ala Arg Ser Glu Gln Gln Val Asp Tyr Tyr Phe Tyr Gly Met Asp val
100 105 110
Trp Gly Gln Gly Thr Thr Val Thr val Ser Ser
115 120
<210> 100
<211> 24
<212> DNA

<213> Artificial Seguence

<220>
<223> synthetic

<400> 100
ggtttcaact tctttcatta tggt 24

<210> 101

<211> 8

<212> PRT

<213> Arxrtificial Sequence

<220>
<223> Synthetic

<400> 101
Gly Phe Asn Phe Phe His Tyr Gly
1 5

<210> 102

<211l> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 102
atcagcactt acaatggtga caca 24

<210> 103

<211> 8

<212> PRT

<213> Artificial Sequence

24

i
iéi; fgg-. i




<220> <223> Synthetic <400> 134 atcagcgctt acaatgatga caca <210> 135

<211> 8 <212> PRT <213> Atrtificial Sequence <220> <223> Synthetic
<400> 135 lle Bar Ala Tyr Asn Asp Asp Thr 15 <210> 136 .<211> 48

<212> DNA <213> Artificial Sequence <220> <223> Synthetic <400> 136
gcgagagaag cgcagctegt cctctactac tacta

13 i} fi iﬁ
HBHRE L:H

L O SAOFRg

Asp Val 1015 <210> <211> <212> <213> 138 322 DNA Artificial
eguence <220> <223> Synthetic <400> 138 gaaattgtgt tgacacagtc
<2t%% GEREEF Hgtctitgt ctccagggga aagagecacce 60 ctetectgca gggecagtca
cctggaacca

<gagtgetagc agcttctta

Ile Ser Thr Tyr Asn G

1

<210> 104
<211> 48
<212> DNA

g

y Asp Thr

<213> Artificial Sequence

<220>
<223> Symthetic
<400> 104
gcgagatcgg aacagcaggt ggactactac ttctacggta tggacgtc 48
<210> 105
<211> 16
<212> PRT
<213> Artificial Sequence
<220>
<223> Synthetic
<400> 105
Ala Arg Ser Glu Gln Gln Val Asp Tyr Tyr Phe Tyr Gly Met Asp Val
1 5 10 15
<210> 106
<211l> 325
<212> DNA
<213> Arxrtificial Sequence
<220>
<223> Synthetic
<400> 106
gaaattgtgt tgacacagtc tccagecacc ctgtctttgt ctccagggga aagagecacce 60
ctctectgeca gggcocagtca gagtgttage agttacttag cctggtacca acagaaacct 120
ggccaggcte ccaggctcet catctatgat geatccaaca gggecactgg catcccagec 180
aggttecagtyg gcagtgggte tgggacagac ttcactctca ccatcagcag cctagageet 240
gaagattttg cattttatta ctgtcagcag cgtaacaacc ggectccatt cactttegge 300
cctgggacca aagtggatgt cagac 325
<210> 107
<211> 108
<212> PRT
<213> Artificial Sequence
<220>
<223> Synthetic
<400> 107

Glu Ile val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

1

5

10

15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr

20

25

30

Ieu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile

35

40

25

45

BRI




acagaaacct 120 ggcCaggctc ccaggctCct catctatgat gcatccaaca
gggccactgg catcccagec 180 aggttcagtg gcagtgggtc tgggacagac ttcactctca
ccatcagcag cctagagcct 240 gaagattttg cagtttatta ctgccagcag cgtagcaatt
ggccgtacat ttttggccag 300 gggaccaagc tggagatcaa ac 322 <210> 139

<211> 107 <212> PRT <213> Artificial S r@ 49200,
S De B i ol : §§§§;ﬁ§m% oAbl

AT

Ala Pro Arg Leu Len lie 4045 Thr ély lle Pro Ala Arg Phe Set Gly 60 Thr
=0T 1 HesSemSe ke Gl Gy 1% &Q&BhnaAﬁggSeneAsarTcpyPro Tyr 90

955|$e Igys 105 5215140 0 <211> 18 <212> DNAS213R Attificial
6§§e Jefice £920% <z—?§’53> §yntf1et| 260;75 146 cagagtgtta gcagcttc18
CL280> 41228 Fhs 6v212> PRTL2ED Padiffeal’'SerienfE® o°

Phe Thr Phe Gly Pro Gly Thr Lys Val Asp Val Arg
100 105

<210> 108

<21ll1l> 18

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 108
cagagtgtta gcagttac 18

<210> 109

<211> 6

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic

<400> 109
Gln Ser vVal Ser Ser Tyr
1 5 .

<210> 110

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 110 - .
gatgecatce 9

<210> 111

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 111
Asp Ala Ser
1

<210> 112

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
26




<220> <223> Synthetic <400> 141 Gin Ser Val Ser Ser Phe 15 <210>
142 <211> 9 <212> DNA <213> Artificial Sequence <220> <223>
Synthetic <400> 142 gatgcatcc9 <210> 143 <211> 3 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic <400> 143 33 DIFIZIEFIL
'1711 CTIUSZOQR

Asp Ala Ser 1<210> 144 <2

J % t “">‘;‘s”

i i iR l RERY

! %ﬁﬁg 12> PRT <213> Artificial

28duUeneR.sNo> <223> Synthetic <400> 145 Gin Gin Arg Ser Asn Trp Pro
Tyr lle 15 <210> 146 <211> 349 <212> DNA <213> Artificial Sequence

cagggg‘%tazggaa@égmeygcaggg > 146 gaagtgcagc tggtggagtc tgggggagac
ttggtacagc ctggcaggtc cctgagactc

<210>

<§11> 10

<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 113

Gln Gln Arg Asn Asn Arg Pro Pro Phe Thr
1 5 10

<210> 114
<211> 361
<212> DNA

<213> Artificial Seguence

<220>
<223> Synthetic
<400> 114
caggtgecage tggtgcagte tggggctgag gtgaaagage ctggggectc agtgaagatc 60
tectgcaagg cttctggata caccttcacc tottatgata tcatctgggt geogacaggece 120
actggacaag ggcttgagty gatgggatgg atgaacccaa acagtggtga cagaggcetat 180
acacagaacc tccagggcag agtcaccttg accagggaca ccteccataag tacagtctac 240
atggaactga gcagcctgag atctgaggac acggccgtat attattgtge gocgagactac 300
agtaaccact actacggttt ggacgtctgg ggccaaggga ccacggtcac tgtctcctea 360
<1 361
<210> 115
<211> 120
<212> PRT
<213> Artificial Sequence
<220>
<223> Synthetic
<400> 115
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Glu Pro Gly Ala
1 5 10 15
Ser val Lys Ile Ser Cys Lys Ala Sexr Gly Tyr Thr Phe Thr Ser Tyr
20 25 30
Asp Ile Ile Trp Val Arg Gln Ala Thr Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Trp Met Asn Pro Asn Ser Gly Asp Arg Gly Tyr Thr Gln Asn Leu
50 55 60
Gln Gly Axg Val Thr Leu Thr Arg Asp Thr Ser Ile Ser Thr Val Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
Ala Arg Asp Tyr Ser Asn His Tyr Tyr Gly Leu Asp Val Trp Gly Gln
100 105 110
Gly Thr Thr val Thr Val Ser Ser
115 120
<210> 116
<211> 24

27




S

60 tcctgtgcag cctctggatt cacctttgat gattatgccc tgcactgggt ccggcaagcet 120
ccagggaagg gcctggagtg ggtctcaggt gttagttgga atggtggtag aataggctat 180
gcggactctg tgaaaggccg attcaccatc tccagagaca acgccaagaa ctecctcttt 240
ctgcaaatga acagtctgag agttgaggcc acggccttgt attattgtge aaaaggecgg 300
gatgcttttg atatc

SRR

y
A9 131015 Set lieu Arg lieu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp
<2Asp W:i202630sadadied His Trp Val Arg Gin Ala Pro Gly Lys Gly lieu Glu
<,1fR Val 354045 Ser Gly Val Ser Trp Asn Gly Gly Arg lle Gly Tyr Ala Asp
<228f ¥ab2560 Lys Gly Arg Phe Thr lle Ser Arg Asp Asn Ala Lys Asn Ser
<4|$%L>J Pitg 65 70 75 80 lieu Gin Met Asn Ser lieu Arg Val Glu Asp Tin Ala
seiebYE Tye Gy MOM-UM TENECT/US2001/fin 111 20

<210> 117

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 117
Gly Tyr Thr Phe Thr Ser Tyr Asp
1 5

<210> 118

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 118
atgaacccaa acagtggtga caga 24

<210> 119

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 119
Met Asn Pro Asn Ser Gly Asp Arg
1 5

<210> 120

<211> 39

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 120
gecgegagact acagtaacca ctactacggt ttggacgtc 39

<210> 121

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

28




85 Ala Lys.Gly Arg Asp 100 Thr Val Ser Ser 115 90 Ala Phe Asp lle Trp
Nly 105 95 Gin Gly Thr Len Val 110 <210> 148 <211> 24 <212> DNA
<213> Artificial Sequence <220> <223> Synthetic <400> 148 Ngattcacct
ttgatgatta tgcc24 <210> 149 <211> 8 212.> PRT <213> Artificial

Sequence <220> <223> Synthetic < 00 %ﬁ%
T Ay A R T2

<220> <223> Synthetic <400>

il i

150 gttagttgga atggtggtag aata29 <210
151 <211> 8 <212> PRT <213> Artificial Sequence <220> <223>

;489£1th%31tic <400> 151 Val Ser Trp hep Gly Gly Arg lle 15 <210> 152 <211>
B7°E3158 BRI 2152 Artiricial SEqusnce <220> <223> Synthetic <400>
152355 (gcaaaaggcc gggatgcttt tgatatc <210> 153 <211> 9 <212>

A RT15213> Artificial Sequence <220> <223> Synthetic

<211> 322
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic
<400> 122
gacatccagt tgacccagtc tccatcctte ctgtctgeat ctgtaggaga cagagtcacc 60
atcacttget gggccagtca ggacattage aattatttag cctggtatca geaaaaacca 120
gggaaagccc ctaagctcct gatctttgtt gecatccactt tgcagagtgg ggtcccatca 180
aggttcagcg gecagtggatc tgggacagaa ttcactctca caatcagtag cctgcagect 240
gaagattttyg caacttatta ctgtcaacag tttaatagtt acccgctcac ttteggegga 300
gggaccaagg tggagatcag ac 322
<210> 123
<211> 107
<212> PRT
<213> Artificial Sequence
<220>
<223> Synthetic
<400> 123
Asp Ile Gln Leu Thr Gln Ser Pro Ser Phe Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg val Thr Ile Thr Cys Trp Ala Ser Gln Asp Ile Ser Asn Tyr
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Phe Val Ala Ser Thr Lreu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Phe Asn Sexr Tyr Pro Leu
85 90 95
Thr Phe Gly Gly Gly Thr Lys vVal Glu Ile Arg
100 105
<210> 124
<211> 18
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic
<400> 124
caggacatta gcaattat 18
<210> 125
<21l1l> 6
<212> PRT

<213> Artificial Sequence
<220>

29




<400> 153 Ala Lye Gly Arg Asp Ala Phe Asp lle 15 <210> 154 <211>
322 <212> DNA <213> Atrtificial Sequence <223> Synthetic <210> 155
<211> 107 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
<400> 155. Asp lle Gin Net Thr Gin Set Pro Bar Bar Val Set Ala Ser Val

GIy 151015 As Arg VaI Thr IIe Thr Cys %é@@%&%&h Gy i

33 ~u= i 5

tLen Gin Set Gly val Pro Set Arg‘Phe Set
<293|y g%g%gg . 9€et Gly Set Gay Tilt Asp Phe Thr Leu Tilt lle Set Set Len Gin

Pro 65 70 75 80 Glu Asp Pile Ala Thr Tyr Tyr Cys Gin His Ala Tyr Set Phe

fﬁps oy 859095 Tilt Pile Gly Gin Gly Thr Lys Leu Gin lle Lys

1100 05 $310>" 56 <211> 18 <212> DMA <213> Artificial Sequence

<220> <223> Synthetic 36 PRIMEIltvir1111 <400> 156 cagggtatta
<266ag6kggl8 <210> 157 <211> 6 <212> PRT <213> Atrtificial Sequence
<§11:2>2@> <223> Synthetic <400> 157 Gin Gly lle Ser Ser Trp 15 <210> 158
11 o0 212> fANAx213> Artificial Sequence <220> <223> Synthetic
<2§é1>00> 158 gctigcatcc9 <210> 159

<223> Synthetic

<400> 126
gttgcatce 9

<210> 127
<211> 3

2.1.9- DRM

G LA BT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 127
val Ala Ser
1

<210> 128

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 128
caacagttta atagttaccc gctcacttte 30

<210> 129

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 129
Gln Gln Phe Asn Ser Tyr Pro Leu Thr
1 5

<210> 130
<211> 370
<212> DNA
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 130

30




<220> <223> Synthetlc <400> 161 Gm%ﬁj&{%@@
B u?@@ { ,, gﬁ ite %

o fg“g’gggaggc ttggtacagc ctggcaggtc cctgagactc 60 tectgtgcag cctctg.gatt

<211> 3 <212> PRT <213> Atrtificial Sequence <220> <223> Synthetic
<400> 159 Ala Ala Ser 1 <210> 160 <211> 27 <212> DNA <213> Attificial
Sequence <220> <223> Synthetic <400> 160 caacatgctt acagtttccc
gtacact27 <210> 161 <211> 9 <212> PRT <213> Atrtificial Sequence

ca§gccltigat gattatgect tgcasigaul cegacaagetckiboocagygaagggeetiggagtg
e gae@eagqtta%g g getaL T80 e il B

“égétﬁﬁé’, S atUcASgaa cleoalet it Ad0cigpRaaigecacagtntgag

1

ataggn cogeotieft G @cggcegttt attactgtge gagagaageg 300
cagctegtcc tctactacta ctacggt gacgtctggyg gecaagggac cacggtcace 360
gtotecteag ) 370
<210> 131
<211> 123
<212> PRT
<213> Artificial Sequence
<220>
<223> Synthetic
<400> 131
¢ln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 . 10 i5
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Fhe Thr Ser Tyr
20 25 30
Gly Ile Ser Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Trp Ile Ser Ala Tyr Asn Asp Asp Thr Asn Tyr Ala Gln Lys Phe
50 55 60
Gln Gly Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr aAla Tyr
65 70 75 80
Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala val Tyr Tyr Cys
85 90 95
Ala Arg Glu Ala Gln Leu Val Leu Tyr Tyr Tyr Tyr Gly Met Asp val
100 105 110
Trp Gly Gln Gly Thr Thr val Thr Val Ser Ser
115 120
<210> 132
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 132

ggttacacct ttaccagtta tggt 24

<210> 133

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 133
Gly Tyr Thr Phe Thr Ser Tyr Gly
1 5

<210> 134~

<211l> 24

<212> DNA

<213> Artificial Sedguence

31
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aaaaggccgg 300 gatgcttttg atatctgggg ccaagggaca ttggtcaccg tctcttcag
349 <210><211><212><213> 163 116 PRT Atrtificial Sequence <220>
<223> Synthetic <400> 163 Glu Val Gin Leu Val Glu 15 Sex Len Arg Len
Sex Cys 20 Ala Len His Trp Val Arg 35 Set- Gly lle Sex- Trp Asn 50 Lys

Gly Arg Phe Thr lle 6570 Leu Gin Met As e[r k’eg :
e D TS {93

ARE D e it
E -0l y The Thr Bhe Asp Asp Tyr 2530 Pro Gly Lys
@l 45 Arg lle Gly Tyr Ala Asp Sex Val 60 Asp Asn Ala Lys Asn Sex- Len
<#2Be syntne?b80 Glu ASP Thr Ala Leu Tyr Tyr Cys 9095 lle TrP Gly Gin
-Gly Thy,Len Val 105n0 <210> 164 <211> 24 <212> DNA <213> Artificial
at2egtiRNeeas2Aarg2 Z3rSynthetic <400> 164 ggattcacct ttgatgatta2gcc
<2<%;O>3g.65 <211> 8 <212> PRT <213> Atrtificial Sequéence <220> <223>
<3§ynt%etic <400> 165 Gly The Thr Phe Asp Asp Tyr Ala

<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 135
Ile Ser Ala Tyr Asn Asp Asp Thr
1 5

<210>

4.1 a8

2

KL L LD &S

<212> DNA
<213> Artificial Seqguence

<220>
<223> Synthetic

<400> 136

gcgagagaag cgeagctcegt cctetactac tactacggta tggacgtce 48

<210> 137

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 137

Ala Arg Glu Ala Gln Leu Val Leu Tyr Tyr Tyr Tyr Gly Met Asp val
1 5 10 15

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

138
322
DNA
Artificial Sequence

<220>

<223> Synthetic

<400> 138

gaaattgtgt
ctetectgea
ggccaggete
aggttcagtg
gaagattttg
gggaccaagc

<210>
<211>
<212>

139
107
PRT

tgacacagtc
gggccagtca
ccaggcectect
gecagtgaggtc
cagtttatta
toggagatcaa

tccagccace
gagtgttage
catctatgat
tgggacagac
ctgeccagecag
ac

<213> Artificial Sequence

ctgtctttgt
agcttecttag
gcatccaaca
ttcactctca
cgtagcaatt

32

ctccagggga
cctggaacca
gggeccactgg
ccatcagcag
ggcecgtacat

aagagccacc
acagaaacct
catcccagec
cctagagect
ttttggeccag

60

120
180
240
300
322




<210> 167 <211> 8 <212> PRT <213> Atrtificial Sequence <220> <400>
167 lle Ser Trp Asn Ser Gly Arg lle 1 <210> 168 <211> 27 <212> DNA
<213> Artificial Sequence <220> <223> Synthetic <400> 168 gcaaaaggcc
gggatgcttt tgatatc27 <210> 169 <211> 9 <212> PRT <213> Artificial

N Sequ“er“\ce.<220> <223> SynthngﬁO%éﬁpﬁ%@“ ) o — z
gﬁg *rfﬁﬁ:v&ﬁﬁﬁgg ﬂFI@:‘ il ‘J.~‘ u“‘”%ﬁgmm %

HIt i ks

equhé“r'lce""'<2‘20'> '<223> Synthetic ~ <400> 170—gacatccag

<22tg,acccagtc tccatcttcC gtgtctgcat ctgtaggaga
<223> Synthetic

<400> 139

Glu Ile Val Leu Thr Gln Ser Pro ala Thr Leu Ser Leu Ser Pro Gly
1 5 i0 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Sex Phe

20 25 30
Leu Ala Trp Asn Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 45
Tyr Asp Ala Ser Asn Arg Ala Thr Gly Tle Pro Ala Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80
Glu Asp Phe Ala Val Tyr Tyr Cys Gln Gln Arg Ser Asn Trp Pro Tyr

Ile Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105

<210>.140

<211> 18
<212> DNA
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 140
cagagtgtta gcagcttce 18

<210> 141

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 141
Gln Ser Val Ser Ser Phe
1 5

<210> 142

<211> 9

<212> DNA

«<213> Artificial Sequence

<220>
<223> Synthetic

<400> 142
gatgcatcce 9

<210> 143

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 143
33




cagagtcacc 60 atcacttgtc gggcgagtca gggtattagc agetggttag cctggtatca
gcagaaacca 120 gggaaagccc ctaagctect gatctatgct gcatccagtt tgcaaagtgg
ggtcccatca 180 aggttcagcg gcagtggatc tgggacagat ttcactctca ccatcagcag
cctgcagect 240 39  CT/US200 Ara  tlhiil 1 gaagattttg
caacttacta ttgtcaacag gctaacagtt tcccgtacac ttttfﬁﬁ(?%?? 300 gggs

01208

e =2 < oy

0>'171 Asp lle Gln Net Thr'Gln ser
£r91§e§e§et Val Ser Ala Ser Val Gly 151015 Asp Arg Val Thr lle Thr Cys
1Arg Ala Ser Gin Gly lle Ser Ser Trp 202530 Lau Ala Trp Tyr Gin Gin Lys
Pro Gly Lys Ala Pro Lys Leu Leu lle 354045 Tyr Ala Ala Ser Set Leu Gin

<2%e¥ @y Val Pro Ser Arg Phe Ser Gly 505560 ,9er.G1y.Ser GlyiThr

SZALp 2Phe Thr Leu Thr lle Ser Ser Leu GIn Pro 657075S0

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 144
cagcagcgta gcaattggec gtacatt 27

<210> 145

<211> 9

<212> PRT

<213> Artificial Sequence

<2.20>

de\d

<223> synthetic

<400> 145
Gln Gln Arg Ser Asn Trp Pro Tyr Ile
1 5 ’

<210> 146
<211> 349
<212> DNA
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 146

gaagtgcagc
tectgtgcag
ccagggaagy
geggactetyg
ctgcaaatga
gatgettttg

<210> 147
<211> 116
<212> PRT

tggtggagtc
cctetggatt
gectggagty
tgaaaggccg

tgggggaggc
cacctttgat
ggtctecaggt
attcaccate

ttggtacagc
gattatgcce
gttagttgga
tccagagaca

acagtctgag
atatctgggg

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 147

Glu Val Gln
1

Ser Leu Arg

Ala Leu His
35
Ser Gly Vval
50
Lys Gly Arg
65
Leu Gln Met

Leu vVal Glu
Leu Ser Cys
20

Trp Val Arg
Ser Trp Asn
Phe Thr Ile

Asn Ser Leu

Ser
Ala
Gln
Gly
55

Ser

Arg

Gly
Ala

Ala

Gly

Arg

val

agttgaggac acggccttgt
ccaagggaca ttggtcaccg

Gly Gly Leu
10

Ser Gly Phe

25

Pro Gly Lys

Arg Ile Gly
Asp Asn Ala
Glu Asp Thr

34

ctggcaggtc
tgcactgggt
atggtggtag
acgccaagaa
attattgtgce
tctecttecag

cctgagactc
ccggcaagct
aataggctat
ctececectettt

60

120
180
240

aaaaggcecgg 300

Val Gln Pro Gly

15

Thr Phe Asp Asp

30

Gly Leu Glu Trp

45

Tyr Ala Asp Ser

60

Lys Asn Ser Leu

Ala Leu Tyr Tyr

Arg
Tyr
val
val
Phe

80
Cys

“,

? 3
(

349




Glu Asp The Ala Thr Tyr Tyr Cys Gin Gin Ala Asn Ser Phe Pro Tyr

859095 Thr Phe Gly Gin Gly Thr Lys Len (flu lle Lys 100105 <210> 172
<211> 18 <212> DNA <213> Artificial Sequence <220> <223> Synthetic
<900> 172 cagggtatta gcagctggl8 <210> 173 <211> 6 <212> PRT <213>

Artificial Sequence <220> <223> Synthe 'c<ﬁﬁ> #éﬁ i G
R T P i ISR o g T B PRI o s [FCRREE 1 RN L
B e T

— Synth 00> gc'il:'é!tccQ <210> 175 <211>
<213> Artificiaks220> <223> Synthgjic <400> 175 Ala Ada Ser 1
S dgefioe 22 PE5 176 ¥R psr2¥ie 2> PNAl e PIZSTAT TR al Sequence
Thgz,g@sggz?;{é Synthetic <406> 1% caacaggcta acagtttecc gtacact <210>
177 <2B3%> 9 <212> PET <213> Avrtificial Sequence <220> <223>
Synthetic <400> 177 Gin Gin Ala Asn Ser Phe Pro Tyr Thr

<210> 148

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 148
ggattcacct ttgatgatta tgcc 24

<210> 149
<211> 8
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 149
Gly Phe Thr Phe Asp Asp Tyr Ala
1 5

<210> 150

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 150
gttagttgga atggtggtag aata 24

<210> 151

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic

<400> 151
Val Ser Trp Asn Gly Gly Arg Ile
1 5

<210> 152

<211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 152

35




15<210>178 <211>361 <212>DNA <213> Artificial Sequence

<220>  <223> Synthetic = <400> 178 caggtgcagc tggtgcagtc
tggggctgag gtgaaagagc ctggggcctc agtgaaggtc 60 tcctgcaagg cttetggata
caccttcacc tettatgata tcatctgggt gcgacaggcc 120 actggacaag ggcttgagtg

«gatgggatgg atgaacccaa acaqt taa caC @ﬂ;(:% Gy ——
| L s 0D R S R

" gjcagcctgag

gcasaaggce gggatgettt tgatatc 27
<210> 153
<211> 9
<212> PRT
«213> Artificial Sequence
<220>
<223> Synthetic
<400> 153
Ala Lys Gly Arg Asp Ala Phe Asp Ile
1 5
<210> 154
<211> 322
«<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic
<400> 154
gacatccaga tgacccagtc tccatcttee gtgtcetgeat ctgtaggaga cagagtcacc 60
atcacttgte gggcgagtca gggtattagc agctggttag cctggtatca gcagaaacca 120
gggaaagccee ctaaactcet gatctatget gecatccagtt tgcaaagtgg ggtcccatca 180
aggttcageg gcagtggatce tgggacagat ttcactcteca ccatcageag cctgecagect 240
gaagattttg caacttacta ttgtcaacat gcttacagtt tccecgtacac ttttggecag 300
gggaccaage tggagatcaa ac 322
<210> 155
<211> 107
<212> PRT
<213> Artificial Sequence
<220>
<223> Synthetic
<400> 155 .
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30
Leu Ala Txrp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Ala Ala Ser Ser Leu Gln Ser Gly Val Pxo Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln His Ala Tyr Ser Phe Pro Tyr
85 Q0 95
Thr Phe Gly Glin Gly Thr Lys Leu Glu Ile Lys
100 105
<210> 1586
<211> 18
<212> DNA
«<213> Artificial Sequence
<220>
<223> Synthetic
36
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ctctgaggac acggccgttt attactgtgc gcgagactac 300 agtagccact actacggttt
ggacgtctgg ggccaaggga ccacggtcac cgtctcctca 360 a 361 <210> 179
<211> 120 <212> PAT <213> Atrtificial Sequence <220> <223> Synthetic
<400> 179 Gin Val Gin Leu VaI Gin Ser Gly Ala 15 Glu VaI Lys 10 41 Glu

it ilmi

‘u arp et 354045 (fly Tarpﬁet Asn Pro
<Agh ﬁ%r (fly Asn Thr Gly Tyr Thr Gin Asn lieu 505560 Gin Gly Arg Val Phi
cabetrdtitaAggabstud har Ser lle Thr Thar Val Tyr 65707580 Met Glu 128u
ofanset Lou Sear Sear Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg

zAﬁp dyr Set Sear His Tyr Tyr Gly lieu Asp Val Tarp Gly Gin
%gﬂf@g Gly.Thr ;rhr Val Thr Val Sear Sear 115120 <210> 180 <211> 24
12> DNA <2135 Artificial Sequence <220> <223> Synthetic <400> 180
% atacacct tcacctotta tgat <210> 181 <211> 8 <212> PRT <213> Artificial
EqUERCE £520>

<400> 157
Gln Gly Ile Sexr Ser Trp
1 S

<210> 158

<211l> 9

<212> DNA

<213> Artificial Seguence

<220>
<223> Synmthetic

<400> 158
gctgeatcc S

<210> 159

<211> 3

<212> PRT

<213> artificial Seguence

<220>
<223> Synthetic

<400> 159
Ala Ala Ser
1

<210> 160

<211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 160
caacatgctt acagtttcce gtacact 27

<210> 161

<21l> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 161

Gln His Ala Tyr Ser Phe Pro Tyr Thr
1 5

37




N :'ﬁﬁ @a
i mmg%m

<223> Synthetic <400> 181 Gly Tyr Thr Phe Thr Sear Tyr Asp 15 <210>
182 <211> 24 <212> DNA <213> Artificial Sequence <220> <223>
Synthetic <400> 182 atgaacccaa acagtggtaa caca <210> 183 <211> 8
<212> PRT <213> Atrtificial Sequence <220> <223> Synthetic <400> 183

<2§g,121%2 <213> 185 13 PRT Atrtificial Sequence  <220> <223> Synthetic
<2@Gin S&t Pro Ser Phe Lou Ser Tilt Set lle Gly 1015 Tilt eye Trp Ala Set Gin

A% MESAtASN T¥fuence

<220>
<223> sSynthetic

<400> 162

gaagtgcage tggtggagtc tgggggagge ttggtacage ctggcaggtc cctgagactc 60
tcetgtgcag ccteotggatt cacctttgat gattatgect tgcactgggt ccggcaaget 120
ccagggaagg goctggagtyg ggtctcaggt attagttgga acagtggtag aataggetat 180
geggactetg tgaagggceceg attcaccatt teccagagaca acgccaagaa ctcectettt 240
ctgcaaatga acagtctgag agctgaggac acggeccttgt attattgtge aaaaggecgg 300
gatgetttty atatctgggg ccaagggaca ttggtcaccg tctettcag 349

<210> 163
<21l1l> 116
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 163
Glu val Gln Leu vVal Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr
20 25 30
Ala Leu His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Txp Val
35 40 45
Ser Gly Ile Ser Trp Asn Ser Gly Arg Ile Gly Tyr Ala Asp Ser val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Phe
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyxr Cys
85 90 95
Ala Lys Gly Arg Asp Ala Phe Asp Ile Trp Gly Gln Gly Thr Leu Val
100 105 110
Thr Val Ser Ser
115

<210> 164

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 164
ggattcacct ttgatgatta tgecc 24

<210> 165

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 165
Gly Phe Thr Phe Asp Asp Tyr Ala

38




2530 Gin Lys Pro Gly Lys Ala Pro Lys Lev Len lle 4045 Len Gin Bar Gly
Val Pro Set Arg Pile Set Gly 5560 Phe Tilt Len Tilt lle Ser Set Len GIn Pro
7580 Tyr Cys Gin Gin Pile Asn Set Tyr Pro Leu 9095 Lys Val Glu lle Lys
105 CT/US200 MN, JR Hliiirb4 <210> 188 <211> 18 <212>

DNA <213> Art|f|C|aI Sequence <220> Eﬁé@@% 7l ; o
s _— ; - S i 7 b b ; t é(
o “ a“ e e M‘ R sl %ﬁ% e S b @lﬁu ﬁ#!‘ﬁ*iﬁi i % A
qu

TR 0>'<223> Synthetlc'Gln Asp lle Ser Asn Tyr 15 <210> 190
, <211> 9 <212% DNA <213> Artificial Sequence <220> <223> Synthetic
<400> 190 gttgcatcc <210> 191 <211> 3 <212> PRT <213> Atrtificial
<2198dygnce <220>

<211> 24
<212> DNA
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 166 0a
attagttgga acagtggtag aata

<210> 167

<211> 8

<212> PRT

<213> Artificial Seguence

<220>
2 23>--Synthetic

<400> 167
Ile Ser Trp Asn Ser Gly Arg Ile
1 5

<210> 168

<211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 168 -
gcaaaaggcc gggatgcettt tgatatc

<210> 169

<211> 9

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic

<400> 169
Ala Lys Gly Arg Asp Ala Phe Asp Ile
1 . 5

<210> 170
<211> 322
<212> DNA
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 170

gacatccaga tgacccagte tccatcttcc gtgtctgcat ctgtaggaga cagagtcacc 60
atcacttgtc gggcgagtca gggtattage agctggkttag cctggtatca gcagaaacca lgg
gggaaagece ctaagcteck gatctatget gecatccagtt tgcaaagtgg ggtcccatca 340
aggttcagecg gcagtggatc tgggacagat ttcactctca ccatcagcag cctgecagect s

39




<223> Synthetic <400> 191 Val Ala Ser 1 <210> 192 <211> 30 <212>

DNA <213> Atrtificial Sequence <220> <223> Synthetic <400> 192

caacagttta atagttaccc gctcactttc <210> 193 <211> 10 <212> PRT <213>

Artificial Sequence CT/ US 200 <220> <223> Synthetic <400>
0 j

_ \193 Gln G.ln Phe Asn Ser Tyr Pro I:"leu H&é’féﬁé
IR e ‘ i Sahin

' 54 “caggtccagc tggtgcagtc tgggggagac ttggtacagc ccggcaggtc
gabGlaagartc.60:tecigiosagLaiaigaatt Lasstitgaigatiaigeca tgeantgg o
sdgeguemmatIdretaeeagfgaagg- -gcctggagty -gptctcaggt, attagttggia32?
<2abagtgg9HC cataggctat 180 gcggactctg

<211l> 107

<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic
<400> 171
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tvr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Tle Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ala Asn Ser Phe Pro Tyr
85 90 95
Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105
<210> 172
<211> 18
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 172
cagggtatta gcagctgg 18

<210> 173

<211l> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic

<400> 173
Gln Gly Ile Ser Ser Txp
1 5

<210> 174

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 174
gctgecatcce 9

<210> 175

40




tgaagggccg attcaccatc tccagagaca acgccaagaa ctccctgtat 240 ctgcaaatga
acagtctgag agctgaggac acggccttgt attactgtac aaaagaagaa 300 gtgggagota
cggtggatta fttctacttc tacggtatgg acgtctgggg ccaagggacc 360 acggtcaccg
tctectca 378 <210>195<211> 126 <212> PRT <213> Art|f|C|aI

Sequence <220> <223> Synthetic <49” O&I%Egﬁ Ié/ G ity li6 é j&
BHEe L i er neu Al Bel @E %ﬁ i

. iy e A ST
rGly P e'@rhr Phe Asp Asp Tyr 202530 Ala Met HIS Trp Val Arg Gin
<21'I;Lhr Pro Gly Lys Gly Len Glu Trp Val 354045 Ser Gly lle Ser Trp Asn Sex
<2y #a lle Gly Tyr Ala Asp Ser Val 505560 Lys Gly Arg Phe Thr lle Ser
<2Rrg %p%’rﬁﬁ%"—@%“i\%n Sex lieu Tyr 65 70 75 80 lieu Gin Met Asn Ser
<22en Arg Ala Glu Asp Thr Ala lieu Tyr Tyr eye 859095 Thr Lys Glu Glu Val
<28R AR Fal Asp Tyr Phe Tyr The Tyr Gly 100105110 Met
<advspival Trp Gly Gin Gly Thr Thr Val Thr Val Ser Ser 115120125 <210>
Aii%a<5ﬂ> 24 <212> DNA <213> Artificial Sequence <220> <223>
Synthetic <400> 196 ggattcacct ttgatgatta tgcc <400> 199 lle Set Trp Asn
<2186§r 1(3-7Ié/ Ala lle 15
<211> 27

<212> DNA
<213> Artificial Sequence

<220>
<223> Synthetic

e Q0 >--1T 6

caacaggcta acagtttccce gtacact 27

<210> 177

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 177

Gln Gln Ala Asn Ser Phe Pro Tyr Thr
1 5

<210> 178

<211l> 361

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 178

caggtgcage tggtgcagte tggggctgag gtgaaagage ctggggcctc agtgaaggte 60
tcctgcaagg cttctggata caccttcace tcttatgata tcatctgggt gegacaggcc 120
actggacaag ggcttgagtg gatgggatgg atgaacccaa acagtggtaa cacaggctat 180
acacagaacc tccagggcag agtcaccttyg accaggaaca cctccataac tacagtctac 240
atggaactga gcagcctgag ctctgaggac acggccgttt attactgtgc gcgagactac 300

agtagccact actacggttt ggacgtctgg ggccaaggga ccacggtcac cgtctcctca igg
a

<210> 179
<211> 120
<212> PRT
<213> Artificial Sequence

<220>

<223> Synthetic

<400> 179

Gln Val Gln Leu vVal Gln Ser Gly Ala Glu Val Lys Glu Pro Géy Ala
1 5 10 1

41
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Thr VaI Asp Tyr Phe Tyr Phe Tyr Gly 15 %gwégg% 1022
. h '@-j“l-;; h% = ,,5 ] i i ﬁ!ﬁi el A e

<210> 200 <211> 57 <212> DNA <213> Artificial Sequence <220> <223>
Synthetic <400> 200 acaaaagaag aagtgggagc tacggtggat tatttctact
tctacggtat ggacgtc57 <210> 201 <211> 19 <212> PRT <213> Attificial
Sequence <220> <223> Synthetic <400> 201 Thr Lys 'flu Glu Val GIy Ala

i

: i %23 I
400> 202 gaaattgtga tgactcagtc tccagccacc ctgtetttgt

SEQQ%QQQQ%ﬁagégQ@@CﬁyﬁOAQQCE%Qt@@S»gggCGﬁgteﬁega@t&agﬁﬁactacttag
ccggtaccazacagaaacct 120 % c?éaggctc cca actcct éatcta tgat gcatcCaaca

Aottt defydEatitcAie S IB g uattcagty Geagidogic tgggacagac ttcactCtca
cigcateageagoctagagest @40@gaagatmgr c@gttva'ntamtg@avgéag kgtagcaact

Gﬁ%g ta££gtVa1 Thr Leu Thr Arg Asn Thr Ser Ile Thr Thr val Tyr

65 70 75 80
Met Glu Leu Ser Ser Leu Ser Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95
ala Arg Asp Tyr Ser Ser His Tyr Tyr Gly Leu Asp Val Trp Gly Gln
100 105 110
Gly Thr Thr vVal Thr Val Ser Ser
115 120
<210> 180
<211> 24
<212> DNA

<213> Artificial Seguence

<220>
<223> Synthetic

<400> 180

+ ggatacacct tcacctctta tgat 24

<210> 181

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 181
Gly Tyr Thr Phe Thr Ser Tyr Asp
1 5

<210> 182

<211> 24

<212> DNA

<213> aArtificial Sequence

<220>
<223> Synthetic

<400> 182
atgaacccaa acagtggtaa caca 24

<210> 183

<211i> 8

<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 183

Met Asn Pro Asn Ser Gly Asn Thr
1 5

42




cggccaaggg 300 accaaggtgg aaatcaaa

318 <210> 203 <211> 106

<212> PRT <213> Atrtificial Sequence <223> Synthetic <400> 203 Glu lle
Vgl Met Thr Gin Ser 15 Glu Arg Ala Thr Leu Ser Cys 20 Leu Ala Trp Tyr
Gin GIn Lys 35 Tyr Asp Ala Ser Asn Arg 50 Ser Gly Ser Gly Thr Asp 65 70

Glu Asp Phe AIa Val Tyr 85 The Gly Gi

i

".cagagtgtta gcaactaé <210> 205 <211> 6 <212> PRT<213>

AR

< Hdifigial Sequence <220> <223> Synthetic <400> 205 Gin Ser Val Set
<2Aasn3dyr 15 <400> 206 gatgcatcc9 <210> 207 <211> 3 <212> PRT
222132 Adificial Sequeace <220> <223> Synthetic <400> 207 1 <210>
- 2(38 <21_1> 24 <212> DNA <213> Artificial Sequence <220> <223>
<2§¥ngggg§e§lﬂ&00> 208 cagcagcgta gcaactggcc tacg24 <210> 209 <211> 8

<400> 184

gecgcgagact acagtagcca ctactacggt ttggacgtc

<210> 185
<211> 13
<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 185

3

1

<210> 186
<211> 322
<212> DNA

5

Ala. Arg.Asp. Tyr.Ser Ser His Tyr Tyr Gly Leu Asp val

39

<213> Artificial Seqguence

<220>
<223> Synth

<400> 186

gacatccagt
atcacttgct
gggaaageec
aggttcagecg
gaggattttg
gggaccaagg

<210> 187
<2311> 107
<212> PRT

etic

tgacccagtc
gggccagtea
ctaagctcct
gcagtggatc
caacttatta
tggaaatcaa

tccatcettce
ggacattagc
gatctttgtt
tgggacagaa
ctgtcaacag
ac

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 187

Asp Ile Gln Leu Thr Gln Ser Pro

1
Asp Arg Val

Leu Ala Trp
35
Phe Val Ala
50
Ser Gly Ser
65
Glu Asp Phe

10

ctgtctacat
aattatttag
gcatccactt
ttcactctca
tttaatagtt

Ser Phe Leu

10

Thr Ile Thr Cys Trp Ala Ser Gln

20

Tyr Gln Gln Lys Pro

40

Ser Thr Leu Gln Ser

Gly Thr Glu Phe Thr
70
Ala Thr Tyr Tyr Cys

Thr Phe Gly Gly Gly Thr Lys Val

100

25
Gly Lys Ala

Gly Val Pro

Leu Thr Ile

75

Gln Gln Phe

Glu Ile Lys
105

43

ctataggaga
cctggtatca
tgcagagtgg
caatcagtag
acccgcteac

cagagtcacc 60
gcaaaaacca 120
ggtceccatca 180
cctgcageet 240
ttteggegga 300
322

Ser Thy Ser Ile Gly

15

Asp Ile Ser Asn Tyr

30

Pro Lys Leu Leu Ile

45

Ser Arg Phe Ser Gly

60

Ser Ser Leu Gln Pxo

80

aAsn Sexr Tyr Pro Leu

95

frod
e
por i _ﬁ




<212> PRT <213> Artificial Sequence <220> <223> Synthetic <400> 209
Gin Gin Arg Ser ASn Trp Pro Thr 15 <210> <211> <212> <213> <220>
<223> 210 348 DNA Atrtificial Synthetic Sequence <400> 210 caagtgcagc
tggtgcagtc tgggsgaggc ttggtacagc Ctggcaggte cctgagactc 60 tcctgtgCag

CCtCt att CaCCttt at gat tatgcca t CaCt ) ) a
A _ ‘ g9 g. g g g gg ég%ﬁggﬁ e ! ":-'@%%E“ﬂﬁﬁzi ;§§§ﬂ
; i s ,*sk ffiHe i

acagtctgag agctgaggac acggccttgt attactgtac aaaaggccgg 300 gatgcttttg
<Z§L§a’tcxgggg ccaggggaca atggtcaccg tctcttca 348 48
<
<212> DNA
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 188
caggacaltta gcaattat . 18

<210> 189

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400>_189

Gln Asp Ile Ser Asn Tyr
1 5

<210> 190

<211> ©

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 190
gttgcatce 9

<210> 191

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 181
val Ala Sser
1

<210> 192

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<d400> 192
caacagttta atagttaccc getcacttte 30

<210> 193

<211l> 10

<212> PRT

<213> Artificial Sequence




ACTIUS200i <210> 211 <211> 116 <212> PRT <213> Atrtificial Sequence
<220> <223> Synthetic <400> 211 Gin Val Gin lieu Val Gin Ser Gly Gly
Gly Lieu Val Gin Pro Gly Arg 151015 Ser lieu Arg Lieu Ser Cys Ala Ala
Set Gly The Thr The Asp ASP Tyr 202530 Ala Met His Trp Val Arg Gin

Ala pro’GIy Lys Gly lieu Glu Trp \{al;%%% EQ :
AR sk 10 s d0hlg

: =Argitm Sp Asn Ala Lys Asn Set lieu Tyr 65 70 75 80 lieu Gin Met Asn Ser
" lieu Arg Ala Glu Asp Thr Ala Lieu Tyr Tyr Cys 859095 Thr Lys Gly Arg Asp
<2a Phe Asp lle Trp Gly Gin Gly Thr Met Val 100105110 Thr Val
<2&3r $B195%210> 212 <211> 24 <212> DNA <213> Artificial Sequence
<4g®2@93<223> Synthetic <400> 212 ggattcacct ttgatgatta tgcc24 <210>
619 B FPEAPII IBET <2135 RrfiCial Sequence <220> <223>
Synthetic <400> 213 Gly The Thr The Asp Asp Tyr Ala 15 <210> 214
< 811324 <212> DNA <213> Artificial Sequence <220> <223> Synthetic
<25400»¢214 attagttgga atagtggtag ggta <210> 215 MOMMB <211> 8
<2]1?1§§‘2|35 T.<213> Artificial Sequence <220> <223> Synthetic <400> 215
lle Ser Trp Asn Ser GIy Arg Val 15 <210> 216 <211> 27 <212> DNA
<220 3> ArtIfICIa| Sequence <220> <223> Synthetic

<223> Synthet

<400> 194
caggtccage tggtgcagtc tgggggagac ttggtacagce ccggcaggtc cctgagactc 60
tcetgtgeag cctetggatt cacctttgat gattatgeca tgcactgggt ccggcaaact 120
ccagggaagg.-gcoctggagtg.-ggtctecaggt. attagttgga atagtgggge cataggetat 180
geggactetyg tgaagggocg attcaccatc tccagagaca acgccaagaa ctecctgtat 240
ctgecaaatga acagtctgag agctgaggac acggecttgt attactgtac aaaagaagaa 300
gtgggagcta cggtggatta tttctactte tacggtatgg acgtctgggg ccaagggace 360
acggtcaccg tctectca 378
<210> 195
<211> 126
<212> PRT
<213> Artificial Sequence
<220>
<223> Synthetic
<400> 1985
Gln Vval Gln Leu Val Gln Ser Gly Gly Asp Leu Val Gln Pro Gly Arg
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp AsP ™Y
20 25 30
Ala Met His Trp Val Arg Gin Thr Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Gly Ile Ser Trp Asn Ser Gly Ala Ile Gly Tyr Ala Asp Ser val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu TyT
65 70 75 80
Leu Gln Met Asm Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys
85 9Q 95
Thr Lys Glu Glu Val Gly Ala Thr Val Asp Tyr Phe Tyr Phe Tyr Gly
100 105 i1io
Met Asp Val Trp Gly Gln Gly Thxr Thr val Thr val Ser Ser
115 120 125
<210> 196
<211l> 24
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic
<400> 196
ggattcacct ttgatgatta tgcc 24

45




. <400> 216 acaaaaggcc gggatgottt tgatatc <210> 217 <211> 9 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic <400> 217 Thr Lys Gly
Arg Asp Ala Phe Asp lle 15  <220> <223> Synthetic <400> 218
gatattgtga tgacccagtc tccatcttcc gtgtctgcat ctgtaggaga cagagtcacc 60

atcacttgtc gggcgagtca gggtattagC agctg t?ﬂgrcigﬁ Locagaaacca
R B sty 1oceaa O [ER L

fcagcg gcagtggatc tgggacagat ticactctca ccatcagcacctgcagcct240
<2gaag@t;tttg caacttacta ttgtcaacag gctaacagtt tcccgtacac ttttggccag 300
<§gvga§%%aagc tggagatcaa a 321

< >

i 3
e
¥s!

<213> Artificial Sequence

<220>
<223> synthetic

<400> 197
Gly Phe Thr Phe Asp Asp Tyr Ala
1 5

<210> 198

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 198
attagttgga atagtggggc cata 24

<210> 199

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 199
Ile Ser Trp Asn Ser Gly Ala Ile
1 5

<210> 200

<211> 57

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 200
acaaaagaag aagtgggagce tacggtggat tatttectact tctacggtat ggacgtc 57

<210> 201

<211> 19

<212> PRT

<213> artificial Sequence

<220>

<223> Synthetic

<400> 201

Thr Lys Glu Glu val Gly Ala Thr Val Asp Tyr Phe Tyr Phe Tyxr Gly
1 S 10 15

Met Asp Val

<210> 202
46




Lys Pro Gly Lys Ala Pro Lys Leu Lou lle 354045 Tér Ala Al

<210> 219 <211> 107 <212> PRT <213> Atrtificial Sequence <220>
<223> Synthetic <400> 219 Asp lle Val Met Thr Gin Ser Pro Ser Ser Val
Ser Ala Ser Val Gly 151015 Asp Arg Val Thr lle Thr Cys Mg Ala Ser Gin
Gly lle Ser Ser Trp 17U S 200 IN 202530 Lou Ala Trp Tyr Gin Gin

e ,'““ _' * M"ﬁ;l o i “ 14 Zi 3:l
I F@ Eﬁ?; 70 75 8 O%TUQASF); féﬂ(%il;&mbgnﬁ EL&%%E
1A Tyr Tyr Cys Gin Gin Ala Asn Ser Phe Pro Tyr 859095 Thr

<2Rhe duly Gin Gly Thr Lys Leu Glu lle Lys 100105 <210> 220 <211> 18

<2331 2 ALeD FRSURRTRcial Sequence <220> <223> Synthetic <400> 220
<20@gggtatta gcagctgg <210> 221 <211> 6 <212> PRT <213> Atrtificial

<2@¢y §ErEe<Z20> <223> Synthetic <400> 221 Gin Gly lle Ser Ser Trp 15
4881332222 <211> 9 <212> DNA <213> Atrtificial Sequence <220> <223>

gi@ tgc Eg#ESEZtcazégﬂ%g%§§§§<§§ggzﬁggg§<gzgﬂg%§£giﬁgggj§§§32%2§g§>
gg§£ﬁ§§§@ES§%§B§EK3%é: é&tatgat gcatccaaca gggccactgg catccecagee 180

aggttcagtyg gcagtgggtc tgggacagac ttcactctca ccatcageag cctagagect 240
gaagattttg cagtttatta ctgtcagcag cgtagcaact ggcctacgtt cggecaaggg 300
accaaggtgg aaatcaaa 318

<210> 203
<211> 106
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic
<400> 203
Glu Ile Val Met Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Trp Ala Ser Gln Sexr Val Ser Asn Tyr
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 45
Tyr Asp Ala Ser Asn Axg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80
Glu Asp Phe Ala val Tyr Tyr Cys Gln Gln Arg Ser Asn Trp Pro Thr
85 90 95
Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105
<210> 204
<211> 18
<212> DNA

<213> Artificial Sequence

<220>
<223> Symthetic

<400> 204

., cagagtgtta gcaactac 18

<210> 205

<211> 6

<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 205

Gln Ser Vval Ser Asn Tyr
1 5

47
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<223> Synthetic <400> 223 Ala Ala Ser 1 <210> 224 <211> 27 <212>
DNA <400> 224 caacaggcta acagtttccc gtacact27 <210> 225 <211> 9
<212> PRT <213> Artificial Sequence <220> <223> Synthetic <400> 225
Gin Gin Ala Asn Sex- Phe Pro Tyr Thr 15 <210> 226 <211> 378 <212>
DNA <213> Art|f|C|aI <220> <223> Synthetlc <400> 226
Sfpie ey i REeit sk
atctttgat ga a[d‘%ig%}’igcattgggt gagacaggct 120
<2qg,gg§@agg gactggaatg ggtgtctgga atctcttgga attctggatc tatcggatat 180
<2gatgattctg tgaagggaag atttacaatc tctagagata atgctaagaa ttctctgtat 240

hfticalhiga. aticisigag.agctgaagat acagetetgt attattgtge taaggatgga 300
ggatctictt ggctgcett tgtgtattat
<220>

<223> Synthetic

<400> 206
gatgcatcc 9

<210> 207

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 207

Asp-Ala--Ser

5 M- R
w’\”ﬁgmﬂmmﬁg

I

1

<210> 208

<211> 24

<212> DNA

<213> aArtificial Sequence

<220>
<223> Synthetic

<400> 208
cagcagegta gcaactggec tacg 24

<210> 209

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Symthetic

<400> 209
Gln Gln Arg Ser Asn Trp Pro Thr
1 5

<210> 210
<211> 348
<212> DNA
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 210

caagtgecagce
tectgtgecag
ccagggaagyg
gcggactety
ctgcaaatga
gatgcttttg

tggtgcagtc
cctetggatt
gectggagtg
tgaagggccyg
acagtctgag
atatctgggg

tgggggaggc
cacctttgat
ggtctcaggt
attcaccatc
agctgaggac
ccaggggaca

ttggtacagce
gattatgcca
attagttgga
tccagagaca
acggecttgt
atggtcaccg

48

ctggcaggtce
tgcactgggt
atagtggtag
acgccaagaa
attactgtac
tctettca

cctgagacte
ccggcaaget
ggtaggctat
ctcectgtat
aaaaggccgg

60

120
180
240
300
348




tatggaatgg atgtgtgggg acagggaaca 360 acagtgacag tgtcttct 378 <210>

227 <211> 126 <212> PRT <213> Avrtificial Sequence <220> <223>
Synthetic <400> 227 Gin Val Gin Lieu Val Gin Ser Gly 15 Sex- Lieu Arg
Lieu Sex- Cys Ala Ala 20 Ala Met HIS Trp Val 35 Sex Gly lle Sex Trp 50

RIS i
2

<2162 8Q.Gin Asp Thr Ala Len Tyr Tyr Cys 90 95 Pro Phe Val Tyr Tyr Tyr Gly
<211201val Thr Val Sex- Sex- 1.25 52 <220> <223> Synthetic <210> 229

2211 108,52122 RRT . .<213.>_Artificial_Sequence_ <220> <223>
Synthetic <400> 229 Glu lle Val Met Thr Gin Ser Pro Ala Thr Leu Ser Val

:ggér%“ Q,Gly 151015 Glu Arg Ala Thr Lau Ser Cys Arg Ala Ser GIn Ser lle
Ser Ser Asn 202530 Lieu Ala Trp Tyr Gin GIn Lys Pro Gly Gin Ala Pro Arg

<4
Gl§95%§1é¥élLeu vVal Gln Ser Gly Gly Gly Leu Val Gln Pro féy Arg
1 5 10
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Agp Asp Tyr
20 25 3
Ala Met His Trp Val Arg Glm Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Gly Ile Ser Trp Asn Ser Gly Arg Val Gly Tyr Ala Asp Ser val
50 55 60
Liys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80
IL.eu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Leu TyT ggr cys
85 20

Thr Lys Gly Arg Asp Ala Phe Asp Ile Trp Gly Gln Gly Thr Met val
100 105 110
Thr Val Ser Ser
115

<210> 212

<211> 24

<212> DNA

«<213> Artificial Seqguence

<220>
<223> Synthetic

<400> 212 -
ggattcacct ttgatgatta tgce

<210> 213

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 213
Gly Phe Thr Phe Asp Asp Tyr Ala
1 5

<210> 214

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic

<400> 214 24
attagttgga atagtggtag ggta
<210> 215

49




354045 Tyr Gly Ala Ser Thr Arg Ala Thr Gly lle Pro Ala Arg Phe Ser Gly

o 100105 <210> 230 <211> 348 <212> D%A’;l @ﬁ@*
BRI RRRRR ST IR0 o

505560 Ser Gly Ser Gly Thr Glu Phe Thr Lieu Thr lle Ser Ser Lell Gin Ser
65707580 Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Ser Ser Trp Pro
Pro 859095 Tyr Thr Phe (fly Gin Gly Thr Lys Lieu Glu lle Lys

ctcgtccaac cagggcgcag ccttcgacte 60 tcctgtgeeg ccagtaggtt tactttcgat
<2@actatgcca tgcactgggt ccggcaggec 120 cctggtaagg gettggagtg ggtgtecggt
<2gztetaetyga actccggacg tatcggttac 180 gccgacageg tgaagggaag gttcactatce
<2i‘c?t>cd‘t§%%%é é@gcﬁga%‘gaa ctccttgtat 240 ctgcaaatga acagcctccg ggccgaagac
<2agegccttgt attactgtge caagggtagg 300 gatagtttcg atatctqggS tcaaggcacc
“22gotatg ticttca 348 <210> 231 <211> 116 <212> PRT <213>

<4afatificial Sequence <220>
Ile Ser Trp Asn Ser Gly Arg Val
1 5

<210>
<21l1>
<212>
<213>

216

27

DNA

Artificial Seguence

<220>

<223> Synthetic

<400>.-216

acaaaaggcc gggatgcttt tgatatc 27
<210> 217

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic

<400> 217
Thr Lys Gly Arg Asp Ala Phe Asp Ile
1 5

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

218
321
DNA
Artificial Sequence

<220>

<223> Synthetic

<400> 218

gatattgtga
atcacttgtce
gggaaagccc
aggttcageg
gaagattttg
gggaccaagc

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

219
107
PRT

<220>

<223>

<400> 219

tgacccagtc
gggcgagtca
ctaagctcct
gcagtggatc
caacttacta
tggagatcaa

Synthetic

tccatcttecc
gggtattage
gatctatget
tgggacagat
ttgtcaacag
a

Artificial Seguence

gtgtctgcat
agctggttag
gcatccagtt
ttcactctca
gctaacagtt

ctgtaggaga
cctggtatca
tgcaaagtgg
ccatcagcad
tccecgtacac

cagagtcacc
gcagaaacca
ggtcccatca
cctgcagect
ttttggccag

Asp Ile Val Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser Val Gly

1

5

10

15

Asp Arxg Val Thr Ile Thr Cys Axrg Ala Ser Gln Gly Ile Ser Ser Trp

50

60

120
180
240
300
321




53 CT/US200 4111Nallt ;sift: <223> Synthetic <400> 231 Gin Val
Gin Len Val Glu 15 Ser Leu Arg Lau Ser Cys 20 Ala Met His Trp Val Arg
35 Ser Gly lle Sex- Trp Asn 50 Lys Gly Arg Phe Thy lle 65 70 Len Gin
Met Asn Gly Len 85 Ala Lys Gly Arg Asp Ser 100 Thr Val Ser Sex 115

Ser GIy Gly Gly Leu Val 10 Ala Ala Qgt Aﬁ ﬁefgé‘gg EhEly | Q{ gm
S a ] ﬁf i ATt JERAN ] ﬁ? tiiiiﬁmi

<223>" Synthetic <400> 232 gacataé?;lga tgacccaaag cocaagcage
gttagcgctt cegtaggcga cagggtgaca 60 attacatgca gagoctctca gggaatttct
ety iR Batgyrateirgbagdpyte 126 Ao Fro Lys Leu teu tie

il

i

i

45
Tvr Ala Ala Ser Ser Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Sexr Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ala Asn Ser Phe Pro Tyr
85 90 95
Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105
<210> 220
<211> 18
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 220
cagggtatta gcagctag 18

<210> 221

<211> 6

<212> PRT

<213> Artificial Seguence

<220>
<223> Synthetic

<400> 221
Gln Gly Ile Ser Ser Trp
1 5

<210> 222

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 222
gctgcatec 8

<210> 223

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 223
Ala Ala Sex
1

<210> 224
«<211> 27
<212> DNA

51
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ggaaaagctc ccaagctget gatatatggt gcctcctctc tccaaagogg agtcccatca 180
cgcttctccg ggagtggctc tggtacagat tttactttga caatctctag ecttcagcect 240
gaagactttg ctacatacta ctgtcagcag gccaacagtt ttecttacac cttcggtcag 300
ggaactaaac tggaaattaa 321 <210><211><212> <213> <220> <223>

233 107 PRT Artificial Sequence Syr)“t §> Sex- Ala
TS SRR Seh A 1S Ol BeAR i

y rg Phe
<8t Qly; 256Q Phefhrlea Thr lle Ser Ser Len Gin Pro 7580

Tyr Cys Gin GIn Ala Asn Ser Phe Pro Tyr 9095 Lys Leu Gin lle Lys 105
28710> 234 <211> 360 CTIUS200M

<400> 224

o

e
fii bt

i

caacaggcta acagttteccc gtacact 27
<210> 225
<211> 9
<212> PRT
<213> Artificial Sequence
<220>
<223> Synthetic
<400> 225
Gln Gln Ala Asn Ser Phe Pro Tyr Thr
1 5
<210> 226
<211i> 378
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic
<400> 226
gaagtgcagce tggtggaatc tggaggagga ctggtgcage ctggaagatc tctgagactg 60
tcttgtgetg cttetggatt tatctttgat gattatgcta tgcattgggt gagacaggct 120
cctggaaagg gactggaatyg ggtgtctgga atctcttgga attctggate tatcggatat 180
gctgattetg tgaagggaag atttacaatc tctagagata atgctaagaa ttctctgtat 240
ctgcagatga attctctgag agctgaagat acagctctgt attattgtgce taaggatgga 300
ggatcttctt ggectgecttt tgtgtattat tatggaatgg atgtgtgggg acagggaaca 360
acagtgacag tgtcttct 378
<210> 227 B
<211> 126
<212> PRT
<213> Artificial Sequence
<220>
<223> Synthetic
<400> 227
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Arg
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Ile Phe Asp Asp Tyr
20 25 30
Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45
Ser Gly Ile Ser Txrp Asn Ser Gly Ser Ile Gly Tyr Ala Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Axrg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys
85 S0 95
Ala Lys Asp Gly Gly Ser Ser Trp Leu Pro Phe Val Tyr Tyr Tyr Gly
100 105 110
Met Asp Val Trp Gly Gln Gly Thr Thr val Thr Val Ser Ser
115 120 125
52
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i;i

3

bfr

SRS

uﬁx

apunn
L

~1111111F <212> DNA <213> Artificial Sequence <220> <223> Synthetic
<400> 234 caggtgcagc tggtgcagtc tggagctgaa gtgaagaagc ctggagettc
tgtgaaggtg 60 tcttgtaagg cttctggata tacatttaca tcttatgata tcatctgggt
gagacaggct 120 acaggacagg gactggaatg gatgggatgg atgaatccta

ﬁg!f

ﬁmm

attctggaaa tacaggatat 180 gctcagaagt ttc

448

i <l

aaata
4 ;{ i !a ‘
Bl

caacagtgac agtgtcttct 360 <210> 235 <211> 120 <212> PRT <213>
<AfieRd Sequence _<220> <223> Synthetic <400> 235 Gin Val Gin Leu
S31aI G Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 151015

<213> Artificial Sequence

i

|

<220>
<223> Synthetic
<400> 228
gaaatcgtga tgacacagtce tcctgctaca ctgtctgtgt ctcocctggaga aagagctaca 60
ctgtcttgta gagctteotea gtctatctet tctaatctgg cttggtatca gcagaagect 120
ggacaggctc ctagactgct gatctatgga gcttctacaa gagctacagg aatccctget 180
agattttctg gatctggatc tggaacagaa tttacactga caatctctte tctgcagtct 240
gaagattttg ctgtgtatta ttgtcagcag tattctteott ggectcctta tacatttgga 300
cagggaacaa agctggaaat caag 324
<210> 229
<211> 108
<212> PRT
<213> Artificial Sequence
<220>
<223> synthetic
<400> 229
Glu Ile Val Met Thr Gln Ser Pro Ala Thr Leu Ser Val Ser Pro Gly
1 5 10 15
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Ile Ser Ser Asn
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
35 40 45
Tyr Gly Ala Ser Thr Arg Ala Thr Gly Ile Pro Ala Axrg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Ser
65 70 75 80
Glu Asp Phe Ala Val Tyxr Tyr Cys Gln Gln Tyr Ser Ser Trp Pro Pro
85 a0 95
Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105
<210> 230
<211> 348
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic
<400> 230
gaggtccage tggtcgagtc aggaggagge ctegtccaac cagggcgeag ccttcegacte 60
tcctgtgeocg ccagtaggtt tactttcgat gactatgeca tgcactgggt ccggcaggec 120
cctggtaagg gecttggagtg ggtgtccggt atctecctgga actccggacg tatcggttac 180
gccgacageg tgaagggaag gttcactate tctegtgaca acgecaagaa ctceccttgtat 240
ctgcaaatga acagcctecg ggecgaagac accegecttgt attactgtge caagggtagg 300
gatagtttcg atatctgggg tcaaggecacc atggtgactg tgtcttca 348
<210> 231
<211> 116
<212> PRT

<213> Artificial Secuence

<220>
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Ser Val Lys Val Ser Cys Lys Ala Ser 'fly Tyr Thr Phe Thr Ser Tyr 202530
Asp lle lle Trp Val Arg Gin Ala Thr Gly GIn Gly Leu Gin Trp Met 354045
Gly Trp Met Asn Pro Asn Ser Gly Asn Thr Gly Tyr Ala Gin Lys Phe
505560 Gin Gly Arg val Thr Met Thr Arg Asn Thr Ser lle Sex- Thr Val Tyr

65 70‘7580 Met Glu L nS r Ser Lau ﬁ é?{g%ﬁa%{ e
g‘ﬁi:ﬂégﬁqgﬁﬁggw} ;ﬁﬁ@ %ﬁ Fh g@éﬂw ;a i »5“

"1'001105110 Gly Thr fhr Val Thr Val Ser Ser 115120 <210>
<23§b sk 821 <212> DNA <213> Artificial Sequence <220> <223>
nthetlc <400> 236 gatatccagc tgacacagtc tcottttttt ctgtctgctt ctgtgggaga
Gabthaca 60 aicasalela oagclsica:goatateal asiatelogLstiggiatca
1gcagaagcct 12036%aaa gutc ctaagetgct atctat %Cttét&cac tgcagtctgg
sezgtgectt 150 Salitty atity §5tC o0l a?:a%’éa % saetoa caatctettc
alcigaagest 240waagaltigncaeatatiscity toagy cay m@zaﬁbtt Tecvefgac

Serttéggﬁgas OQI‘Q}_QQA@Q %@ﬁ@g@@q@%w %%_]-Ala Asp Ser Val

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Glu Asn Ser Leu Phe
65 70 75 80
Leu Gln Met Asn Gly Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys
85 90 85
Ala Lys Gly Arg Asp Ser Phe Asp Ile Trp Gly Gln Gly Thr Met Vval
100 105 110
Thr val Ser Ser
115

<4

<210> 232
<211> 321
<212> DNA
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 232

gacatacaga tgacccaaag cccaagcage gttagegett cecgtaggoga cagggtgaca 60
attacatgca gagcctctca gggaatttcet tecatggetygg catggtatca gcagaagece 120
ggaaaagctc ccaagctget gatatatggt gectcctcte tccaaagegg agtcccatca 180
cgcttcotccg ggagtggcte tggtacagat tttactttga caatctctag ccttcagect 240
gaagactttg ctacatacta ctgtcagcag gccaacagtt ttecttacac ctteggteag 300
ggaactaaac tggaaattaa g 321

<210> 233
<211> 107
<212> PRT
<213> Artificial Seguence

<220>
<223> synthetic
<400> 233
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Val Ser Ala Ser val Gly
1 S ' 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp
20 25 30
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Gly Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 . 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Ala Asn Ser Phe Pro Tyxr
85 90 95
Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105
<210> 234
<211> 360
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e .<210> 237 <211> 107 <212> PRT <213> Atrtificial sequence <220> 55
DI =1t CT/US200;, 11l <223> Synthetic Thr Gin Set Pro Set Phe Lieu Set
Ala Set Val Gly 51015 lle flit Cys Arg Ala Set Gin Asp lle Ser Asn Tyr
2530 Gin Gin Lys Pro Gly Lys Ala Pro Lys Lieu Len lle 4045 Lleu Gin Set

GIy VaI Pro Set Arg Phe Set Gl 55650 S%@?‘A%gn
fogiin o7 ! ‘ s
e I %? s‘;iin )

<2L1)éS ¥ah Glu lle Lys 100105 <210> 238 .<211.> 149 <212> MIA <213>
<2APefidRALSEHER REP26> <223> Synthetic <400> 238 gaagtgcagc
<Ag@rggagto tgggggaggc ttggtacagc ctggcaggtc cctgagactc 60 tcctgtgcag
<@cretggaftstdectttgat gattatgecce tgcactgggt ceggcaagcet 120 ccagggaagg
<4g,ggtgg@gtg ggtctcaggt gttagttgga atggtggtag aataggctat 180 gcggactctg
m«;awateggmgggaea@e mga@meée&ﬁ?%ﬁg%ﬁ%tga

Ect § tctggata tacatct tcttatgata tcatctgggt gagacagget

aé¥§§ i@g%a§actggaatg gatgggatgg atgaatccta attctggaaa tacaggatat 180
gctcagaagt ttcagggaag agtgacaatg acaagaaata catctatctc tacagtgtat 240
atggaactgt cttctctgag atctgaagat acagctgtgt attattgtge tagagattat 300
tctteteatt attatggact ggatgtgtgy ggacagggaa caacagtgac agtgtettet 360

L

<210> 235
<21l> 120
<212> PRT
<213> Artificial Sequence

<220>

<223> Synthetic

<400> 235
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30
Asp Ile Ile Trp Val Arg Gln Ala Thr Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Trp Met Asn Pro Asn Ser Gly Asn Thr Gly Tyr Ala Gln Lys Phe
50 55 60
Gln Gly Arg Val Thr Met Thr Arg Asn Thr Ser Ile Ser Thr val Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyx Cys
85 90 a5
Ala Arg Asp Tyr Ser Ser His Tyr Tyr Gly Leu Asp Val Trp Gly Gln
100 105 110
Gly Thr Thr Val Thr Val Ser Ser
115 120

<210> 236
<211> 321
<212> DNA
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 236

gatatccage tgacacagtc tcecttectttt ctgtctgett ctgtgggaga tagagtgaca 60
atcacatgta gagcttctca ggatatctct aattatctgg cttggtatca gcagaagcct 120
ggaaaggcte ctaagctget gatctatgtg gettctacac tgcagtcectgg agtgcecttcet 180
agattttetg gatctagate tggaacagaa tttacactga caatctctte tctgcagect 240
gaagattttg ctacatatta ttgtcagcag tttaattctt atcctctgac atttggagga 300
ggaacaaagg tggaaatcaa g 321

<210> 237

<211> 107

<212> PRT

<213> Artificial Sequence
<220>
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Set Gly Phe 2025 Ala Leu His Trp \(al Aﬂ E; @;g I : ]
e e e T % 33 AEn e S0

_______ agttgaggac acggccttgt attattgtgc aaaaggccgg 300 gatgcttttg atatctgggg

ccaagggaca ttggtcaccg tctcttcag 349 <210> 239 <211> 116 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic <400> 239 Glu Val Gin
Len Val Gin Ser Gly Gly Gly Leu 1510 Ser Lieu Arg Lieu Set Cys Ala Ala

, éiﬁﬁ%i i
SHfi v‘ i min . 2
‘ Arg Val J85 Ala Lys Gly Ar g Asp Ala 10 0 Thr Val Set Se 115 <210> 240
<2521 55:348:56 Mt1CT/US2001Z <212> DNA <213> Artificial Sequence
<4§220> <223> Synthetic <400> 240 gaagtgcagc tggtggaatc tggaggagga
‘fdalicage clogaagate telgagacia-6Mictiaiosts citetggatitacattigat

A

IR

4
k

e

lgattat ctat cattg; tg aca ct 120 cct aaagq act Qéat tgtotgga
As& Atla r g%h Ys Alggg Ala Ser Ggrg Asp ].g gyg'g g gg
tg tgg ggaggaag 25
Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45
Tyr Val Ala Ser Thr Leu Gln Ser Gly Val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Phe Asn Sexr Tyr Pro Leu
85 20 95
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105
<210> 238
<211> 349
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthetic
<400> 238
gaagtgcage tggtggagtc tgggggagge ttggtacage ctggeaggtc cctgagacte 60
tcctgtgeag cctctggatt cacctttgat gattatgcce tgcactgggt ceggeaaget 120
ccagggaagg gcctggagtg ggtctcagght gttagttgga atggtggtag aataggetat 180
geggactectg tgaaaggccg attcaccatce tccagagaca acgcecaagaa ctccocectettt 240
ctgcaaatga acagtctgag agttgaggac acggccttgt attattgtge aaaaggccegg 300
gatgettttyg atatctgggg ccaagggaca ttggtcaccg tctettcag 349
<210> 239
<211> 116
<212> PRT
<213> Artificial Sequence
<220>
<223> Synthetic
<400> 239
@lu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr
20 25 30
Ala Leu His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Gly Val Sexr Trp Asn Gly Gly Arg Ile Gly Tyr Ala Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Phe
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Val Glu Asp Thr Ala Leu Tyr Tyr Cys
85 90 95
Ala Lys Gly Arg Asp Ala Phe Asp Ile Trp Gly Gln Gly Thr Met Vval
100 105 - 110
Thr Val Ser Sex
115
<210> 240
<211> 348
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aatcggatat 180 gctgattctg tgaagggaag atttacaatc tctagagata atgctaagaa
ttctctgtat 240 ctgcagatga attctotgag agctgaagat acagctctgt attattgtge
taagggaaga 300 gatgattttg atatctgggg acagggaaCa atggtgacag tgtcttct
348 <210> <211> <212> <213> 241 116 PRT Artificial Sequence <220>
Leu VaI Glu Set GI Gly Gly Dell Val K AlPNA e
e s A & O g fRbeaS

: 5 : BRI ORAT v“.‘
Asn GIy Gly Arg lle 5055 Lys (fIy Arg Phe Thr lle Set Arg sp 6570

sn
<deu &R Net Asn Set Len Arg Ala Gin Asp 8590 Ala Lys Gly
<2APg AspiAlaiPhesEBI5RE Trp 100105 Thr Val Set Ser 115 <210>
«73311> <212> <213> 242 330 PRT Atrtificial Sequence <220> <223>
<Bynthetd4@0> 242 Ala Ser Thr Lys Gly Pro Set Val Phe Pro Len Ala Pro
<226y 988 Lys 151015 Set Thr Ser G1 y Gly Thr Ala Ala Len Gly Cys Leu

o2y atdopgNSEITyrR025B0 TRoProCCHAPYAY Y AF TI VAICSEA PRIRSA 33y Gly
tzgsgiggtgr Sggg t tacatttgat gattatgcta tgcattgggt gaga agge

E& aatg ggtgtctgga gtgtcttgga atggaggaag aatcggatat 180
gctgattetyg tgaagggaag atttacaatce tctagagata atgctaagaa ttctctgtat 240
ctgcagatga attctctgag agectgaagat acagctetgt attattgtge taagggaaga 300
gatgettttyg atatctgggyg acagggaaca atggtgacag tgtcttct 348

<210> 241
<211> 116
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic
<400> 241
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Arg
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp TyT
20 25 30
Ala Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Gly Val Ser Trp Asn Gly Gly Arg Ile Gly Tyr Ala Asp Ser Val
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr
65 70 75 80
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Leu Tyr Tyr Cys
85 90 95
Ala Lys Gly Arg Asp Ala Phe Asp Ile Trp Gly Gln Gly Thr Met Val
100 105 110
Thr Val Ser Ser
115
<210> 242
<211> 330
<212> PRT

<213> Artificial Segquence

<220> .
<223> Synthetic

<400> 242
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Sex LysS
1 5 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 Gln Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr
65 , 70 75 80
Tyr Tle Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys

Lys val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pre Cys
100 105 110
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354045 Gly Val His Th r Phe Pro Ala Val Len Gin Set Set Gly Len Tyr Set
505560 Len Set Set Val Val Thr Val Pro Set Set Set Len Gly Tilt Gin Thr

65 70 75 80 Tyr lle Cys Asn Val ASn His Lys Pro Set Asn Tilt Lys Val Asp
Lys 859095 Lys Val Glu Pro Lys Set dye Asp Lys Thr His Tilt Cys Pro Pro
C 2SAdig imul

UleCTH y06kzr0
I g <1 oS

prb3Rl35E4 Makvalidal Agpevalper ddis Gin dsprReorGinevalirgs Phe Asn
1] 149150155160 Tyr Val B GI Vol Gin Vel R Agn Ala Lys Thr Lys
5r@j§rg Gin f65176175ﬁ|u Gin Tyr Asn Senddr Tyr Arg Val Val Se= Val
ValeHeFhYay abtreN=t8PEB 519 HiS & PRSI e RsFPGRFEYEGin Tyr Lys
Tlély%b,yssya&?emﬁniaazmaanyma&@uhprnyAlame?uedmu Lys Thr
lle Ser Lys Ala 185 Gly 210215220 &8 Pro Arg Gin Pro | Tyr Thr
e BroProget Ary S%rdbiﬁgﬁ%§5§3qf546a%e%rle"1rf§r§iy©sa%¥r% Gi?/] val
niSe¢lre ASBhr:@yBebekp gl yavS [§1R Hey T \ivB AG25B25 542 r§SebRsp lle Ala

YAk GIT I nGinSer Asn GIERInRraGIu Asa 26026527 G AsaITyr Lys Thr
Thefro Pro Val ten Asp8er Asp Gly Ser Phe2Phe 275280285 Len Tyr Ser

SIS ATPHFA aF R Ry ES AIG Fig CidLain Gly Bsih 290205300 Val Phe
L&_erleSySexs\iaiMetaHise®ime&la&eﬂﬁéi@#\sﬁdﬂi@fﬁyﬁlﬁnﬁgmo 315 320
Pz.gélgéty §§e¥ié‘§ézsgll‘§{hslgﬁapéﬂ1(§§})(§n Gly Gln Pro Glu Asn

260 265 270
Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe

275 280 285
Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn
290 295 300
val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr
305 310 315 320
Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
325 330

<210> 243
<21i> 327
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 243
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg
1 5 10 15

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

Phe Pro Glu Pro Val Thr Val Ser Txp Asn Ser Gly Ala Leu Thr Ser

35 40 45
Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Sex
50 55 60

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr

65 70 75 80

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

85 90 95

Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro Ser 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
130 135 140

Asp Val Ser Gln Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp

145 150 155 160

Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe

165 170 175

Asn Ser Thr Tyr Arg Val val Ser Val Leu Thr Val Leu His Gln Asp
180 185 190

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu
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R

11 85 cot

bliatines

e

325330 <210> 243 <211> 327 <212> PRT <213> Artificial Sequence
<220> <223> Synthetic <400> 243 Ala Ser Thr Lys Gly Pro
Bar Val Phe Pro Len Ala Pro eye Bar Arg 1151015 [Bar Thr Ser Gin Ser
Thr Ala Ala Len Gly Cys Len Val Lys Asp Tyr 202530 Phe Pro Glu Pro val
Thr Val i

§_§r Trp Asn Sex- Gly Ala Len Thr Q@g%g'?ﬁ N7 ANr
A ST -1 Vgl el

iR e S
Thr Val Pro Ser Sex- Sex- Leu Gly Thr Lys Thr 65707580 Ty
val Asp#s Lys Pro Set Asnzbhr Lys Val Asp Lys2859095 Arg Val Gin
PRy STy CIF ProPriiEy e PreBareys PRy AR PG 2 0TL05IL0 Gin
cRitepterialywE i abet Makbitatend2ha Rrer R et yge P ront yigs
AL 3420325 Asp. Thrgln.et lle Ser fyg I Bro Gin Yal Tilt GY3 Val val
Val 130135140 Asp Val Bar Gin Glu pro Gin Val Gin s Asn Trp Tyr
RIS ASES0TEETE0 B A Gl var FirS ASh At g8 TIELYEPro Arg
riaiNainsdnePhi &6 0dy QL4 Ssdsnaetihisdy rAsevahalSet adal Len Thr
Val Lenzjgﬁs Gjn Asp 1801854890 Trp Len Asn GI\2B¥s Gin Tyr Lys Cys Lys
NaSet Aen Lys Gly Terpssnitee CTHUEB 00724510t 1R 505200208
CPI0SSR(BRIE Birt I5Y3 The nenS@ﬁwgml@gys@wxemwmwgg
Léio;,elsggp &inRro tyal Tyr Thr Len Prd Pro Set Gin Gin Gla Net Thr
Lys 225230235249 Asn Gin Val Ser Leu Thr Cys Len val Lys Gly Phe Tyr
Pro Ser Asp 245250255 lle Ala Val Gin Trp Gin Ser Asn Gly Gin Pro Gin
<ABR-Aa Tyr Lys 260265270 Tin Phi Pro Pro Val Len Asp Ser Asp Gly Set

-~ SPA4PRE Len Tyr Sat 275280285 Arg Leu Thr Val Asp Lys Set Arg Try Gin

<@ie-GlytAsitifal Rhedset 290295300 Cys Set Val Net His Gin Ala Leu His
< His Tyr Thr Gin Lys Ser 305 310 315 320 Len Set Len Ser Leu Gly
<bys-38ms2t@e 244 <211> 327 <212> PAT <213> Atrtificial Sequence
56403 5223> Synthetic <400> 244 Ala Set Thr Lys Gly Pro Ser Val Phe

aPsoskeurmaPs ey 92t §hb Hd Soro Leu ala Pro cys ser arg
Sir Thr Ser Glu SZr Thr 2la Ala Leu égy Cys Leu Val Lys ;Zp TYY
Phe Pro Glu igo val Thr VvVal Ser iip Asn Ser Gly ala igu Thr Ser
Gly Vval 335 Thr Phe Pro Ala 321 Leu Gln Ser Ser éiy Leu Tyr Ser
Leu ggr Ser val val Thr 321 Pro Ser Ser Serxr ggu 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 Val 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
130 135 140
Asp Val Ser Gln Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp
145 150 155 160
Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe
165 170 175
Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp
180 185 190

. Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu

195 200 205
Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg
210 215 220
Glu Pro Gln val Tyxr Thrx Leu Pro Pro Ser Gln Glu Glu Met Thr Lys
225 230 235 240
Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
245 250 255
Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys
260 265 270
Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
275 280 285
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Ser Thr Ser Gin Ser Thr Ala Ala Leu Gly Cys Lou Val LyS ASp Tyr
202530 Phe Pro Glu Pro Val Tar Val Set Trp Asn Set Gly Ala Len Thr Ser
354045 Gly Val His Tl-it rho Pro Ala Val Len Gin Ser Sat Gly Leu Tyr Set
505560 Len Set Ser Val Val Thr Val Pro Set Set Ser Len Gly Thr Lys Tin
.65 70 75 80 Tyr Thr Cys Asn Val Asp His Lys Pro Set- Asn Thr Lys Val
Asp Lye 859095 Arg Val Gin Ser Lys Tyr Gly Pro Pro Cys Pro Pro Cys
PO PiR 100195010 CL.PIS Len Gly Gy Bro 2er YAl Bledey Phe

Pro Pf@oLyS Pro Lys 1 512@12 Asp Thr Len Met lie Set Arg Tin Pro Gin
VeatsT BieCyss Mt Vil s\/@ll vl B0 3854 40 sAspr \fak SetcGime Glin Algs Pro Gin Vall
Gif'Phe Ash Trp Ty Y4 Asp 145150155180 Gly Val Gin Val FfiS Asn Ala
Lys T Y Lys Pro A;gGIu Gln Gin Phe 165170175 Asn Set Thr Tyr Arg Val
Val Set Val Len Thr Val Len His Gin Asp 180185190 Trp Len Asn Gly Lys
Gin JyrLys Cys Lys Val Set ASn Lys Gly Len 195200205 Pro Set Set lle
Gler Ly Thr lle Set Lys Ala Lys Gly Gin Pro Arg 210215220 Gin Pro Gin
LTy reRRAr Len Pro Pro Set Gin Gin Gin Met Thr Lys 225230235240 Asn
G ¥7af8er t & TRPE§EEen Val Lys Gly Phe Tyr Pro Set Asp 245250255
lleAda Val Gin Try mu Ser Asn Gly GIn Pro Gin Asn Asn Tyr Lys
260265270:FHrcPhi Pro Pro Val Len Asp Sex' Asp Gly Set Phe Phe Len
'I;)%@er 275280285 Arg Len Phi Val Asp Lys Ser Arg Tip Gin Glu Gly Asn
\lap Rheaen290295300 Cys Ser Val Met His Glu Ala Leu His Asn His Tyr
FRaeGirLys Sér 305 310 315 320 Leu Ser Leu Ser Lou Gly Lys 325
88> A5 < DM 3B IDROUY PRT <213> Artificial Sequence <220> <223>
Sysshetic <220> <221> VARIANT <222> (1)...(8) <223> Xaa = Any inn
AgidX=] @8> 24 MaaXXax¥aeXaa Xaa Xaa Xaa Xaa 15 <210> 246
<311> 8 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
<220> <221> VARIANT

<210> 246

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<220>

<221> VARIANT

<222> (1)...(8)

<223> Xaa = Any Amino Acid

<400> 246
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5

<210> 247

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<220>

<221> VARIANT

<222> (1)...(19)

<223> Xaa = Any Amino Acid

<400> 247
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<222> (1)...(9) <223> Xaa = Any Amino Acid <400> 246 Xaa Xaa Xaa
Xaa Xaa Xaa Xaa Xaa 15 <210> 247 <211> 19 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic <220> <221> VARIANT <222>
(2)...(19) <223> Xaa = Any Amino Acid <400> 247 Xaa Xaa Xaa Xaa Xaa
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 151015 Xaa Xaa Xaa
<210> 248 <211> 8 <212> PRT <213> Atrtificial Sequence <220> <223>
Synthetic <220> <221> VARIANT <222> (1)..(8) 223> Xaa - Any Amino
53 B o R e B B s

<24l %23 K24 2> PRT <213> Artificial Sequence <220> <223> Synthetic
<220> <221> VARIANT <222> (1)...(3) <223> Xaa = Any Amino Acid
<400Q> 24P Xaa Xaa Xaa 1 <210> 250 <211> 9 <212> PRT <213>
Aqtificia Sequence <220> <223> Synthetic <220> <221> VARIANT <222>
(151 00E%223> Xaa = Any Amino Acid <400> 250 Xaa Xaa Xaa Xaa Xaa
Xaa Xaa Xaa Xaa 15 <210> 251 <211> 311 <212> PRT <213> Macaca
Fagercularis <400> 251 Ala Pro Gly Gly Cys Pro Ala Gin Glu Val Ala Arg

GAF7aPEGeFhr

<220>

<221> VARIANT

<222> (1} ...(8)

<223> Xaa = Any Amino Acid

<400> 248
Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

1 5

<210> 249

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<220>

<221> VARIANT

<222> (1)...(3)

<223> Xaa = Any Amino Acid

<400> 249
Xaa Xaa Xaa
1

<210> 250

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<220>

<221> VARIANT

<222> (1)...(9)

<223> Xaa = Any Amino Acid

<400> 250

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5

ol




151015 Ser Leo Pro Gly Asp Ser Val Thr Leu Thy Cys Pro Gly Gly Gin
Pro 202530 Glu Asp Asn Ala Thr Val His Trp Val Leo Arg Lys Pro Ala Val
Gly 354045 Ser His Leu Set Arg Trp Ala Gly Val Gly Arg Arg Leo hen Leo
Arg 505560 Ser Val Gin Leo His Asp Set Gly Asn Tyr Set Cys Tyr Avg Ala
Gly 65 70 75 80 Arg Pro Ala Gly Thr Val His Leo Leo Val Asp Val Pro Pro
Glu Glu 859095 Pro Gin Leo Set Cys Phe Arg Lys Ser Pro Leo Set Asn
fAIa Cg s 100105110 Gin Trp Gly Pro Avg Ser Thr Pro Set Pro Thy Thr
y§1 2\1§I Leo 115120125 Leo Val Arg Lys Phe GIn Asn Set Pro Ala Glu
AstiPherGin Glu Pro 130135140 Cys Gin Tyr Set Gin Glu Ser Gin Lys
P BelS§5°Girt FED RE Val 145150155160 Pro Gin Gly Asp Set Ser Phe
Tyidle Y&l Ser Met Cys Val Ala Set 165170175 Ser Val Gly Ser Lys Len
SelraLgﬂsziw@WWns Fire Gin Gly Sys'\Gly£804:85 %90 Vil Lew G Pro Asp
Prb Pro.Ale A IS TULVLT ALY AbAIR 195200208,V A Pro Arg
Trp Leo Ser \éa y Trp Gin Asp £o His ger Trp 210235220 Asn Set Set
Rhe 'pr Aﬁg 2ée Arg RHeGUTrR0/Ard-Sy Rra - ¥ aPSILr 2252302235240 Arg
er X Plgg ;\I'rh ThrﬂgoﬁetVVflldlysAAspALg?/q‘ieﬁunﬁ Jis, HlsAgg45250255
ys \ga? IPe His Asp‘Ala Tﬁ:g Set GIy Leo Arg His Val Val ‘Gin Leo
%@2652?&%@%[&:3@1@@@@1}/ Pise Gly &in Gly Gla Frp 8 Gin Trp Set
i 5 275200785 Gl Al Met GIx Tt Ria 1 Thy 6l Ser 419 skt Pro Pro
o

u 2962 95V3@9 Asa Glu Val Set gy Pro Thr 305310

Gln Leu Ser Cys Phe Arg Lys Ser Pro Leu Ser Asn Val Ala Cys
100 105 110

Glu Trp Gly Pro Arg Ser Thr Pro Ser Pro Thr Thr Lys Ala Val Leu
115 120 125
Leu Val Arg Lys Phe Gln Asn Ser Pro Ala Glu Asp Phe Gln Glu Pro
130 135 140
Cys Gln Tyr Ser Gln Glu Ser Gln Lys Phe Ser Cys Gln Leu Ala Val
145 150 155 160
Pro Glu Gly Asp Ser Ser Phe Tyr Ile Val Ser Met Cys Val Ala Ser
165 170 175
Ser Val Gly Ser Lys Leu Ser Lys Thr Gln Thr Phe Gln Gly Cys Gly
180 185 130
Tle Leu Gln Pro Asp Pro Pro Ala Asn Ile Thr Val Thr Ala Val Ala
195 200 205
Arg Asn Pro Arg Trp Leu Ser Val Thr Trp Gln Asp Pro His Ser Trp
210 215 220
Asn Ser Ser Phe Tyr Arg Leu Arg Phe Glu Leu Arg Tyr Arg Ala Glu
225 230 235 240
Arg Ser Lys Thr Phe Thr Thr Trp Met Val Lys Asp Leu Gln His His
245 250 _ 255
Cys Val Ile His Asp Ala Trp Ser Gly Leu Arg His Val Val Gln Leu
260 265 270
Arg Ala Gln Glu Glu Phe Gly Gln Gly Glu Trp Ser Glu Trp Ser Pro
275 280 285
Glu Ala Met Gly Thr Pro Trp Thr Glu Ser Arg Ser Pro Pro Ala Glu
290 295 300
Asn Glu Val Ser Thr Pro Thr
305 310
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