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5 | MVUNOGLOBULI N VARI ANTS AND USES THEREOF FI ELD OF
THE | NVENTI ON 10 The invention relates to anti-CD20
anti bodies and their use in the treatnent ofB-cel

rel ated diseases. BACKGROUND OF THE | NVENTI ON
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5 Bl ood 83(2):435-445 (1994)). Oher anti-CD20
anti bodies indicated for the treatnent of N11L i ncl ude
the nmurino antibody Zevalin' which is |linked to the
radi oi sotope, Yttrium90 (1DBC pharnmaceuticals, San
D ego, CA), Bexxar which is a another fully nurlne
anti body conjugated to 1-131 (Corixa, WA). A major
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Ccoenteoh, Inc). In a prefenrod enbodi nent of all of
the anti body conpositions and net hods of use of this
i nvention, the humani zed CD20 bi nding anti body is
21i 7.v16 having the Iight and heavy chain am no acid
sequence of 40 SUQ I D NO. 21 and 22, respectively, as
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the positions of amno acid substitutions 2 5 which
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SEQ 40 I D NO 23. Antibody 2H7.v114 and 2H7.vl|l 5 show

at | east 10-fold inproved ADCC activity as conpared
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the Fc region that decreases CDC activity as conpared
to the parent antibody fromwhich it was derived

which is v16 in nost cases. One such antibody with
decreased CDC activity as conpared to v16 conprises
at least the substitution K322A in the H chain. The
conparison of ADCC and CDC activity can be assayed as
described in the exanples. 3 5 1n a prefentd
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enbodi nent of the nethod of treating a B cell |ynphonma
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mature pul ypeptde chain, F%0. 7 shows the anino acid
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stability of 2H7.v16 and 2H7.v73 lgo variants as
described in Exanple 6. 40 Assay results were
normal i zed to the values prior to incubation and
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODTh4ENTS The

"(70320" antigen in a nonglycosylatcd, fransncnbme

phosphoprotein with a nol ecul ar wei ght of

approximately 35 lei) that is found on the surface of

greater than 90% of B cells from peripheral blood or

| ynphoi d organs. CD20 |s expressed during early pre-13

cell devel opnent and remains until plasma cell 40

differentiation: it is not found on human stem calls,

| ynphoi d progenitor cells or normal plasma cells. CD20
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non- coval cnt assocl ati on. d I ng of ese
two domai ns emanate six hypervariabl e | oops (3 | oops
each fromthe if and L ebalth) that contribute the

am no acid residues for antigen binding and confer 25
andgen binding specificity to the anti body. However,
even a single variable domain (or half of an Pv
conprising only three CDRs specific for an antigen)
has the ability to n cognize and bind antigen.
although at a lower affinity than the entire binding
site. The tam wottocl onal antibody” as used herein
refers to an and body obtained froma popul ati on of
substant| afl y honbgeneous anti bodi es, Le., the

i ndi vi dual antibodi es conprising the popul ation are
identical 30 except for possible naturally occurring
nutatlons that nay be presentln n1nor anDunts
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antigen. The nodifier 'nonoclonal' indicates the
character of the antibody as being obtained froma 35

substantial |l y henbgcncous popul ati on of anti bodi es,
and is not hb be construed an requiring production of

the anti body by any particul ar nmethod For exanple, the
nonocl onal anti bodies to be used in accordance wth

the present invention may he made by the hybridonta
met hod first described by Kehler el aL, Nature

256: 4955 (1975), or may be nmade by reconbi nant DNA
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resi dues of an anti body which arc responsible for

ant i gen- bi ndi ng. The bypcrvéri abl e region generally

conprises amno add residues froma eonlpWieiuarity

determi ning region" or "CDR' (e.g, around about

residues 24-34 (1,1), 5046 (1-2) and 8997 (1.3) in

the VL, and around about 31-35B (H), 50-65 (H2) and

95-102 (113) in the W 25 (Kalsat or al., Seevences of

Proteins of |nmunol ogical Interest 5th Ed. Public

Heal th Service, National |astltutes of Health,

Bet hesda, MD. (1991)) andor those residues froma

"hype variablc Inp" (e_g. residues 26-32 (1,1),50-62

().2) and 91-96 (12) in the V, and 26-32 (H), 52A-55
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subgroup )IT V domai ns were prepared. The cotwcasue, V
sequence does not have any known anti body bi ndi ng
specificity or affinity. 35 "Chineric" antibodies

(i mt urogl ohulins) have a portion of the heavy and/or
l'ight chain identical wth or honol ogous to
correspondi ng segtrences in antibodies derived froma
particul ar species or belonging to a particular

aut | body cl ass or subclass, while the renmai nder of the
chain(s) is identical with or honologous to
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the, Fe region (a native s¥quence Fc region or amne,
aci d sequence variant Fe region) of an andbo dy, and
vary with the antibody isotype. |ixanplca of antibody
effector functions include: Clq binding and conpl enent
dependent cynurxioity; Fe receptor binding;
ant i body- dependent colt-nedi ated cytoarxicity (ADCC);
phagocyarsis; down regulation of cull surface
receptors (e.g. B cell receptor); and B cel
activation. 25 "Ailibodydepcndcnt =11-nedi at ed
cytotoxiclty" or "ADCC' refers to a form of
cytotoxicity in which secreted IS bound onto Pb
receptors (FIRS) present on certain cytotoxic cells
(e g. hbtural K|IIer (NK) COI|S ncutruphlls and
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assess ADCC activity of a nolecule of interest, an in
vitro ADCC assay. such as that described in US Patent
Mh. 5,500 362 or 5,821,337 may be perfornmed. Usef ul
effector cells fen such assays include periphera

bl ood nononucl ear cells (PBMC) and Natural Killer (NK)
cells. Alternatively, or additionally, AMC 35 nctlvhy
of the nolecule of interest may be assessed in vivo.

e.g., In a animl nodel such as that disclosed in
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cIaSS|caI conplenent pathwall is initiated by the

bi nding of the fast conponent of the conpl enent
system (Clq) to antibodies (of the appropriate

subcl ass) which are bound to their cognate antigen.
To assess conpl enment activation, a LAC assay, e.g. as
descri bed in Caczanu-Santoro ct at. J. | mmwi Mt hodx
202: 163 (1996), nay be perhnm'L Pol ypeptide variants
with altered Fe region am no acid sequences and

i ncreased or decreased CLQ 25 binding capability are
described in US parent No. 6,194,531BI sod W99/ 51642.
The contents of those patent publications arc
specifically Incorporated herein byrefetence. See,

al so, Idusoglc ctal J. Innunol 164 4178 4184
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30 (and preferably about 90.99% of the antibody in
the conposition conprises a mature core carbohydrate
sbuetura which | eeks faction, attached to the Fa
regi on of the gtyonprntcin. Such conpositions were
denonstrated herein to exhibit a surprising

i nprovenent in binding to FCyRMA(F158), which is not
as effective an FeyRB1A (V158) in interacting with
human 1 gG Thus, the conpositions herein are
anticipated to be superior to previously described
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in mle that ordinarily express the anti body where,
for exanple, the nucleic acizd nolecule is in a
chronosomal |ocation different fromthat of natural
cells. The expression "control sequmhcca" refers to
DNA sequences necessary tot the expression of an
operably linked coding sequence In a particul ar host
organi sm The control sequences that are suitable for
20 prokaryotes, for exanple, include a pronoter
optionally an operator sequence, and a ribosone

bi nding site. Eukaryctic calls are known to utilize
pronoters, polyadenylatio i signals, and enhancers.
Nucl eic add is "operably |inked" when It Is placed
Into a functional relationship with another nucleic
acid sequence. For exanple DNA for a ptesequcsac or
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in the case of a secretory |eader, contiguous rod in
readi ng phase. However, enhancers do not have to be
contiguous. Linking Is acconplished by ligation at
convcnientrestriction sires, if sucksites do not
exi st, the 30 synthetic oliganucl eotide adaptorn or
i nkers arc used in accordance with conventiona
praclice. "Vector' includes shual e and expression
vectors. Typically, the pinawid construct will also
include an origin of replication (e.g., the ColE
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ehr onmonyci ns, dact i numyui n, dsunurubi ci n, dctnubi cin,

6- di azo- 5- oxo- b- narl euci ue. doxorubicin (Adrlainycn),
epkubi cl a, esorubicin, idarubicin, roanollonycin,

m t omyci ns, nycnphenollc acid, nogal anydn,
otivontycins, peplomycin, pottirumycin, purmmycin,

guel anycin. rodorubiein. streptoniprlin, 30
strcptczucin, tubercidin, ubcnintx, znostadn,

zonbi cin; anti-netabolites such as net hotnxate and 5-
fluorouracil (5-FIT); iblic acid anal ogues such as
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human V r sub; sup | and of Va subgroup 111, those
consensus eeyucnces are shown in Figure 1A and Fi gure
1B. 1S respectively. The humani zed 2117 anti body of
the invention win have at | east one of the CDRs In the
H chain of the nmtuine donor antibody. |e one
enbodi nent, the humani zed 2H7 anti body that binds
human CD20 conprises the CDRs of both the H and L
chains of the donor antibody. in a full length
anti body, the humani zed CD20 bi ndi ng anti body of the
invention wll conprise a humanized V domain joined
to a C domain of a human irnnmunoglobolin. in a
pretbrred enbodi nent, the H 20 chain Cregion is from
hunan ISO pref ably ng or IgGB The L chaln C




except at the positions of am no acid substitutions or
changes indicatul in the experinental exanples bel ow.
25 The humani zed CJ) 20 bi ndi ng anti bodies will bind at
| east hunwn CD20 and preferably hind other primte
CD20 such as that of nonkeys including cynonol gus and
rhesus nonkeys, and ebi npanzces. The sequence of the
cynonol gus nonkey CD20 is disclosed in Exanple 15 and
Figure 19 The biological activity of the CD20 bi ndi ng
ant i bodi es and humani zed CD20 bi ndi ng anti bodi es of
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B cell depletion can but does not have to be conplete.
O, total 1l cell depletion my be desired ire Wnd
treatnment but in subsequent treatinents. this dosage
may be adjusted to achisvo only partial depletion. In
one enbodi nent, the b cell depletion is at |east 20%
Le, 80% or |oss of CD20 positive B tells remain as
conpared to the baseline | evel before treatnent In
ot her 13 enbodi nents, B cell depletion in 2596. 30%
40% 50% 60% 70%or greater. Preferably, the 13 cell
depletion Is sufficient to halt progression of the
di sease, nore preferably to alleviate the signs and
synptons of the particular disease tinder treatnent
even noreprelerebly to curs the disease. The Invention
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In conparison with Rituxan (rituximb). v 16 exhibits
about 2 to 5 fold hurrcased AT)CC potency, -3-4 fold
decreased CDC than Rittman 25 Anti body production
Monocl onal anti bodi es Monocl onal anti bodi es may be
made using the hybridotna nethod first described by
Kohl er er at., Nature. 256:495 (1975), or may be nmde
by reconbi nant DNA methods (U. S. Patent No.
4,8)6,567). In the hybridoma nethod, a nouse or other
aﬁﬁuo riate host animal, such as a harrster is 30
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t hgw, Jxlﬁﬂ%uunﬁ’ﬁnﬁiuﬁgnﬁmu%umt he binding specificity of
nonocl onal anti bodi es produced by hybridoma cells Is

det erm ned by Inntuaopreelpllatlo n or by anin virtu
bi ndi ng assay, auoh as rad¥oi muutwssay (RIA) or
enzyne-finked i nrmmasor beat assay (BIJSA). The bi ndi ng
affinity of the nonoclonal antibody can, |br exanple.
be determ ned by the Scatchard 15 anal ysis descri bed
In Munson at at., AnaL Bloc*em, 107:220 (1980). Once
hybri doma cells that produce anti bodies of the desired
specificity, affinity, andlor activity are identified
the clones may hesubcloned by limting dilution
procedures and grown by standard nethods (Coding,
Monocl onal Andbotlles; Princlpicr and Practice,

pp39- 103 (Academ c Press, 1986)). Suitable culture
media for this purpose include, for exanple, D MBM or
RPMI' 1640 nediun1 In addltlon the 20 hybrldona ceIIs
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m ce. The nonocl onal anti bodi es secreted by the

subel ones are suitably separated fromthe culture

medi um ascites fluid, or scrum by conventiona

anti body purification procedures such as, for exanple,
affinity chromatography leg., using protein A or '
protein fl-Sepharose) or ion-exchange chronmatography,
25 hydroxyl apadre chromat ogr aphy, gel el ectrophoresis,
di al ysis, etc. DNA encodi ng the nonocl onal antibodies
is readily isolated and sequenced using conventi ona
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anti gen and anot her antigen-conbining site having
specificity fora dillferont antigen. 15
Hwenf zedanri bodt es Met hods for humani zi ng non- human
ant i bodi es have been described in the an. Preferably,
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non- human. 7' besc non- human am no aci d residues are
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(1988): Verhocycn et alL, Science, 239:1534-1536
(1988)), by substituting hypervariablc region
sequences for the eaneepondi ng sequences of a hinrk
anti body. Accordingly, such "bumani zed" anti bodies are
chinmeric antibodies (U S. Patent No. 4,816, 367)
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anakiiss g,60fa $28gues that influence the ability of

t he candi date | mmunoglobulin to bind its antigen. Jn
this way, PJt residues can be sel ected and conbi ned
fromthe recipient and |nport sequences so that the
desi red anti body chaructert’xtic, such as increased
affinity for the |larger anti gen(s), Is achieved. In
general , the bypctvariable region residues are
directly and nost substantially involved in

i nfluencing antigen binding. 10 'that humani zed

anti body may be an anti body fragnent, such as a Fab,
which is optionally conjugated with one or nore
cytol wde agent(s) in order to generate an

I mmunoanj ugate. Aitemadvely, the humani zed anti body
may be an fill) length anti body, such as an full
length IgO antibody. Human a'tUow fes and phage
display nmeth xIplogy I S As an altgtnadvc to

humani zat | on. hurran antl bod| es can be generat ed For

o o, .




20 Transfer of the human germ|line i mtunogl obuiin

gets array Into such germline nutant mce wll result
in the production of human anti bodi es upon anti gen
chal | enge. See, eg., Jakobovits et alL, prat. NatL
Aral. StL USA. 902551(1993); Jakobovits eta( Nature,
362: 253-238 (1993); Bruggemann et alL, Yearin | nmmam,
7:33 (1993): U. S. Patent Nos 5,545,806, 5,569, 825,
$,597,669 (all of Genpharm) 5,545,807; and WO
97/17852. 25 Alternatively, phagc display technol ogy
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fragments can all be expressed in and secreted from&
c4 thus allowng the facile production of |arge
anounts of these fragnments, Antibody fragnents can be
isolated fromthe anti body 15 phage libraries

di scussed above, Alternatively,.(tab'-SH f agnents can
be directly recovered fromS. cull end chemcally
coupled to ftnn F(ab-A fragnents (Carter er aL,

Bi of rechnol ogy 10:163-167 (1992)). According to

anot her approach, F(ali), fragments can be isol ated
dlrectly fron1reconb|nant boat caII culture Fab and
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20 fraVaenfs wll be apparent to the skilled
practitioner. In other enbodi nents, the antibody of
choice is a single chain Fv fragnment (seFv). See WO
93/16185; U.S. Patent No. 5,571,894; and U. S. Patent
No. 5.587.458. By and sFv are the only specks with
intact conbining sites that ate devoid of constant
regions; thus, they are suitable for reduced

nonspeci fic binding during in vivo um sFv fusion
proteins nxry he constructed to yield fusion of an
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Lrdf BO J., 10:3621-309(1[991), According to a
di fferent approach, antibody variable donains with the
doubl ed binding specificities (antibody-antigen
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| east part of the hinge, Cut, and Ca3 nglona It in
preferred to have the frrst heavy chai n constant
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20 proportions of the three potypeptide fragnments in
enbodi nents when unequal radon of the three

pol ypeptl de chains used In the construction provide
the optimumyield of the desired bispccific antibody.
It is, however, possible to Insert the coding
sequences for two or all three potypepiide chains into
a single expression vector when the expression of at

| east two pol ypepdde chains in equal ratios results In
hi gh yields or when the ratios have no significant
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4,676, 980, along mnth a numBer of cross-linking
techniques. Techni ques for generating bl specific

anti bodi es from anti body fragnents have al so been
described in the 1llteraturm For oxanplc, bispecifio
anti bodi es can be prepared using chem cal |inkage.
Brennan et at. 10 Science, 229: 81(1985) describe a
procedure wherein intact ardi bodles are
ptvtcolytlcally cleaved to generate Flab')s fgnea
Those fragnments amreduced in the presence of the
dhhl ol eornpl exi ng agent, sodiumamanita, to stabilim
vieinai did dub and prevent intanw ecul ar disul fide
formation. 7116119W fragnments generated are thee
converted t ot Ionllrabcnzoate (Ih@ derlvatlves Che of
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chemcally coupled to form bispecific antibodi es.
Shal aby et at, J. rpp. Med., 175: 217-225 (1992)
describe the production of a My hunmani zed Mspeciflc
anti body F(ab%mwl ecule. Petit Fab' fragnment was
separately 20 secreted from1l.' Stand subjected to
directed chemcal coupling in vitro to formthe
bi specifie antibody. The hispccifio antibody thus
| bnned was able to bind to cells overexpressing the
&b1t2 snoopi er and normal human T cells, as well as
t r P ggBTPolmRREdelehaing ofthegpibdy Theynulgdhlennaa i cag sotn@ke@Ximerzation domain and
| ynp hitresyrt nevss argigra biniip sivda LRy feddd @ir@ikation bR Eomiriet @R:bnSists of) en Fo
Var i O bre wkevietin G6hid s furid)Bdahe By WM mriSeQh R bebibCnddrss REGE falin
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Cul t UbigiseduB A 1SUb501RARR-=B0H Glul, B 11 &memqn;b&m.m
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I € GOm0 Rl Bk K981 aMi,0f Nucl ei c acid encoding 22 5
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pre erre | meri zal l d’mal n COlTp ses or consi sts

of) an Pc legion or a hing# region. In this scenario,
the anti body will conprise an Pc region and three or
men antigen binding sites amno-termnal to the PC
region, The preferred nultival ent anti body herein
conprises (or consists of) three to about eight, but
preferably four, antigen binding sites. The

mul tival ent anti body 10 conprisca at | east one

pol ypcpddo chain (and preferably two pol ypeptl de

Chai ns), wherein the potypephde chain(s) conprise two
or nops variable doruaitts. Pminstance, the

pol ypepdde chain(s) may conprise VD t- (X1)"

-VD2- (X2) a-Pc. wherein VDT is a first variable domain,
VD2 |s a second varlable donabn Irc IS one
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I nstance, conprise fromabout two to about eight |ight
chai n variabl e domai n pul ypcptides. The |ight chain
vari abl e domai n pol ypepddes contenpl ated hero conprise
a light chain variable domain and, optionally,
further conprise a Ct domain. 20 Gther anttip acid
sequence nodi fi cadon Am no aci d sequence
nodi fication(s) of the CD20 bi ndi ng anti bodi es
descri bed heroin arc contenplated. For exanple, it
may be desirable to hnpnve the binding affinity and/or
ot*he Pitiyr Wikt ergiony] rrpidypra trg antibely fyfed ¢ henoteitpdhiprady:  Othaqiisaiignal
aci dveegufénoe R mitRntrelkol indukdghedimich- 1 GRRAn Sttty :@irD20
pr epa@sted dayen e te. n tor AERED kxa GolyMPRBIE SHith inGebses t bbb @arbife it
changsdyl Nt o t he ‘anti-CD20 anti body nucleic acid, or
by pept i dmer &Yt a@iichsSn somDrGlsubFBREbo et QN Brinktd Worle W s ond OF
0 2 Ngkn acia Sbduish IR crizh Aibody mRREK B3 Gk ke, rhklsis of groutost
and/ Mé%&h&x&% Dhsin th¥fude ik ﬁécmbu'sﬂmtmmm,no
aC' d, faitaR s b &ﬂﬁélnbgsﬂéhhc:@ﬁ%{ of "profersed
{ngnlfgihmbs %lloﬁ.‘.t rlfn AW w%ﬁm Ht'hlmgég

tha?iﬁ?’ﬁ%m?m;"?‘l \éon "s}‘ %“ \aobsaes o8 P”%I R fhizo i
&er‘ﬁ?“é’?’i%f’f“&“i““ﬁﬂ'é”%{'?ﬁ“ CI d changes aI so may after

post - dansi ati onal pr SES he anti - CD20

anti body, such as ch%%giﬁr{emf” he nu &1 or position of
gl ye ot . _
of co[taln ras! due s@mm[,-@gi ons of the and CDaistiidst body
t hat J&an@) preferre¢dikedati ons for ntut agcen Yt s i s

cal | eRgapt T T S TR Ry MUt agenesi T as desgd 1 bed by
QJHHWI § j nl Sei-enrce—244—1081 ;!'HCSS

(1988). re, _are % ’éa’%r‘mq oup_of target tesidues ar
i denfAstPed (e.g., |#¢H#arged resi dues such apP®rg, asp,

hi s, [#y& and gl U)=and replaced by a Neutr pdr or
negalt y—ehret gc:'.mgﬁj fro—35~actd—{nost-pref g abty
al an . . :

- Ani ae) to affect.the ntel
&%Pa0 aci ds VR4 CD20 antigen. Thosel & no acid

| ocqtGiyas denonsty=iing functional sensitipMday to the
subgtRigtoTs ter ,-Lq,rgqfn xg.@i»gi med Dy ~TTNTT oduc argg Turther

i f filao.citac
or g 1 . ) ieu me ala. nrnbr!umme' cooT e
SUthnI ution, e site for int ndum ng—ai|

am &> &ei d sequend‘%“‘i‘i’é‘l"i"a‘l“r’ffh“’?“é"‘pr edet er ni'fied, t he
nat yi#aol T he nutjagiseismper se need not be |oz

pr egptaigT et FatgeRaRPtetoamatyze thg@er T or mance
of t mit at.ion at ja given si.l.e.sin-s¢c CI’ 40

Bt agenesi| &4 %88 Uct ed at the tarldet _codon |
regi BmPand t he e p‘nessed anti-CD20 anti boﬁ variants

ar e [grgeened—for (e desTred—activity. Am aci d
seq I nserti-gas—-hel-ude—am-ro—and! —
car poxVy! -terminall™fusions ranging in lengtlh from ane
rcal Hu@t o pol yp¢ptfeos containing i s hund®®d or hurt
r eS| gu@s, as Wel | umpe;thhiteF SCQUCNUE | Nserti gme of

Si NgE-pwat—a-+ ooy i , tes—of
terﬁ?ﬁg1 i nsertiong ine uﬁe’aﬁcanti-(rpn ;??thdy 23
5 with an 14-term nal nethionyl residue or the
antibody fused (o u cyntoxi & po)ypeptide. O her

i nscniooal variants of the anti-CD20 ani body nol ecul e
include the fusion to the N. of CGtcrmnrs of the
anti-CD20 antibody to an enzyne (e.g. linrADLrf) or a
pol ypepti de which increases the senior half-life of
the antibody. Another typo of variant is an am no
acid sub.titntien variant. These variants bave at

| east one. 10 amino acid residue in the anti-CD20

anti body nol ecul e replaced by a different residua The
ains of greaten interest for substitutiona

nmut ageucsi s I nclude the hypervarlable reglo ns, but FR
alterations am Wan contonpi MV Conservative
substltutlons ado shomn |n the Tabl e belom1under t he
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15 cl asses, may be introduced and the products
screened. TABLE of Anri noAci dSvbsrlra/ions Oi gi nal
Resi due Exenplary Preferred Substitutions
3absUtutious Ala (A vw, 1QUJ, no vVal Arg (R lys; She
aao lys A.cn (N gin; his; asp, lys; arg sin Asp (D
gin, asn Slu Cys (O scr, Waset Gn (Q asmglu ass
Gn (B) asp; ginasp dy (G alaala Hx (H u n;
gin; lys; erg atg no (l) lee; val; net; ale; phe;
norlencine lest i ea (f) noriencine; lie; Val; net;
ald phe lie f.ys (TQ ;.asn er
I J“"l‘%‘g"g*‘@ﬁfwﬁ“é?f%“bg‘l’ f%égﬁmedﬁ“a?
(P)  &bstgys prat dithe f’w'(ﬂsy ¥ fojipig oy pp malniefins vy souqape o @ﬂwr‘b
(W memm: ‘DM %ﬂ:hc wbp%ton(quex% ﬁﬁ@orlledm!mnfg@pmnpﬁghe g or
(V) tidiephebieiy i the meteasie aniraiarscigiteaer (Sxife bilke{forisiirehaoohpurrpedgring
SWb's tegrtads waivideiaah ghoiis gl dBominmn sioldaidproedtieg) i cal properti es
of the anirydapibyi: amecaoecaldahed by sel ecting
subst hut fayreurit hadbpntli: fyk, e, msi gni ficantly in their effect
on mai nt @jBkdgp, @) the structure of the pol ypeptido
huckhoncwbgk,tan,egnﬁﬁsﬁﬁ,ag,f the substitution. for exanple,
as a she ;rm%t Lduéﬁ@t:haiggm&kfn%tﬁuoaﬂd (b) the charge or
hydr ophogi, & y#b he nol ecul e at the target site, or
t

(c) the -Lonmva oo ‘1‘?1 m%\%.cﬂngt Q&L&f%&‘éé&sﬁa‘f@%h
D resj dues arc i lkv a grou
side ubaln e d hob| : |cuc
%:Lo nm?nwfi dns mkr’],e:{.f omﬁnna:rion ‘ﬁhcfm -(‘B?O e.
B el 33‘“"5%‘1“8?‘8“ i g e g s
hi s, ”“"I“Z@“‘ *‘"8(?‘6‘“"“1’5""‘6 5‘5°""F§§1°6‘[i’é‘§’°‘1"?’?3’f‘3’ H’WFﬂﬂ?é’ﬁi‘f‘%""@W‘di“‘ﬁ""" its
or | S RERlarTy ey the srifpodyayipjentbody fraumpprrgh psen Fvfpeentlt yr - phe.
NON- ¢ Onderipaley piefesmd frps efrubuiuiorshpecieqt kel vesayhpigyfine ons e n gi ng
a mbmiyeyableeion pdugof apinauibyd) (O s legasfxgor hagmo tetikody). Gestellygi

25 rosulting varunt(s) sclected for fuyther development will have improved bivlogical praperties relative to tha
parent antibody from which they are generated. A convenicnt way for generatiog such substitutional
varlants involves afitmily maturnion using phage display, Brielly, scveral hypervarfable region sites (e.g. -
7 sites) are mutaled to gencrate all possibie amivo substituiions at each site. The antibody verjunts thus
generuted ure displayed in 2 monovalent fashion from filamentous phage particles as fusions o the gene HI

30 productof M1Y packaged within each particle. The phage-displaysd varlants are then screened for thelr
blological activity (a.g. binding atfinity) as herein digefosed, In order to identify candidate hypervariable
regivn it for modification, alsnine scanning ouHagenesis can bo performed o identify bypervatiable
rogior residucs contributing significantly fo antigen biading, Altermatively, or additanally, it may be
bencficial to analyze a crystal structure of the entigen-antibody comiplex to identify contuct points hetween

35 tho antibody and human CT20. Such contact residves aud asighboring residucs are candidates for
substitutlon accordlng to the techiigues elaborated hecein, Onor such variants are generated, the panel of
varianty §s subjeeted to serecning as deserihed herein and antibodies with superior propecties in osie or mors
relovant assays may be selected for further development,

Anuther type of amine aeid variunt of the antbody alters the original glycosylaton patiein of the
40 antibody. By witcring is meunt deloting onc or murc carbutiydmie mofeties found jn the antbody. wul/or
adding ons o more glyvosyladion sitos thut ure not present jn the antibody.
Glyeosylation of untibedics is typiunlly cither N-linked or O-linked. N-Unked refers (o the
sgtachment of the eurhohydrate mpiety 1g the side chain of an asparaglne residue, The tiipeptide sequences
asparagine-X-setine and asparagine-X-threonine, where X is any amino 2cid excepr. proline, are the

25



Any cystclnc residue not involved in maintaining the
praporconformnrlon of the and- M 20 20 anti body al so
may be substituted, generally with scrine, to inprove
the oxidative stability of the nolecule and prevent
aberrant eronslinking. Conversely, cysteine bond(s)
may be added to the antibody to inprove its stability
(particularly where the antibody is an anti body
fragment such as an Pv fragnent) A particularly
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Cr y Stated JToLIPEH 19T @952) find SHos, Bl ngrerh 148AT B- e o olvpidewict O

I dervbtibddigs @8 ataet antp@honicdined vl BiroBbd dshghaasiltimbigehrogiutlers as
hu el GR2BYISUE hnGomt.aatss:2sasisa 1e8). ARehatRy, an aatibody can be
ghbe#sinrgs afh EEbuS Fodie aid GhydRikid Savd cfanceaSohkpBibdnd sllitdied Dsis and

BLC C QU>0¢ aguiktioh. 50 Sevinfifs ke B AnGIAS: HhTRQR 8110thobiswei N. Once
such vard, ki medeGn R G5t S6boay e PRBGdarQbavad Alchi@ Bhdmg | S
SUbLgh 86 il RivSf LBE My ADunfSdy FERGH bsBEG D RIUS Fhebo277, for

ant Loogh RS aﬁupne[&enge@mn,@wfﬁﬁa ,lcamgg.eemza.re o TR Region of
rel EMMOI@«Q% a%\né? 3,01-%3 4]?:% Bk 1%! 3 ein vivg mlﬁlf-hfe
2geveFI PF‘%Q«] y pe of am o acid variant of

36 alters the original glycosylatioe pattern of

the 40 antl_body By altering is nmeant deleting one ar
more caPfHHYBM E“HBTEt i es found It, the antibody

and/ or  CSHBIEREBIERGRITR TecoUT PRSI P BFPRE; ”E*’é’é‘?b"tiﬂ%ﬂbﬂ
ar oY o ple s of ponprqefrace oy pely ISt dy POl g Sppirfiiermylens alycol,
4 anlyiPiingsescopemmpfyiobidhyime @ycplia pohifobriesrleictl. Ehe MO drioe .
N- Wekoagiret @ frigwgpsitlp répivel, forgtatnste byraaptvadof wetriyees oray ipaiadpdlr at e
ND i peifeytridn®n G @unfpic O@ir@fr@dyikelRkse arieigic pabaglued fdsi due. The
t 1 ipoRhtEd @ LERGHEREIRSespasPa irtflo REdrfd8Ri semaRtkxample,

aspor agl ne- X-t hreoni ne, whore Xis any am no acid
except praline, are the 2% recogni ti on sequences for
enzymatic attachnent of the carbohydrate noiety to the
asparagi nc sidcchairt. Thus. the presence of either

of these tripeptide sequences in a polypeptide creates
a potential glycosylation site. Olinked

gl ycusylation refers to the attachnent of one of the
sugars N-uccyl gal act osam ne. gal actose, O xylose to
a hydroxyam no acid. nost conmonly serine or

t hreoni nc, al though 5-hydroxyproline or 5-
hydr oxyl yai ne may al so be used. 10 Addition of

gl ycesylation sites to the anti body is conveniently
acconplished by altering the am no acid scyucnce such
that It contains one or nore of the above-described
trt pept| de ~sequences (f or N- Baked gI ycosyl atl on
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ol i gunuel cm de-nedi ated (orsite-directed)

mut agenesitt, PCR nutagonesis, and cassette nutagem
sis of an earlier prepared variant or a non-vari ant
version of the and-CD20 anti body. it nay be desirable
to nodify the anti body of the invention wth respect
to effector function, e.g. so 20 ac to enhance

anti gen-dependent celt-nediatcd cyotoxicity (ADCC)

and/ or conpl enent dependent cytntnx Icily (CDC) of the
anti body. This may be achi eved by Introducing one or
nofe @ePwve sveindicogielss bitreuioansgnoipaticRypndaargugfelonin @fcrodrinigons.
ant i bssdyechnidded @ntiadobel! o @drifp1@ ¥ Phavahahididalsaiald-ds, Yo «Gi§68, 1084, BEEL, (1980).
residue(s) may be introduced in the Ile region,

ther eby afchang BGnissdieClmmR Al shyod:f | de bond tirmation

in this ragi@s wiltlemin lidREekfBX e Cnef i bd AT et 1Bl S the Bpecimenil
genersad.geh My have inproved internalization capa | |ty
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centrifugation or ultmafiltration. Carter et at,

Ri n/ 1" echnol ogy 10: 163-167 (1992) describe a procedure
for isolating antibodies which are secreted to the
perlplasrnlc space Cf E CCM Brlefly, cel | paste |s



concentration filter, fur exanple, an' Anrleon
orMIlipnoPellicon uitraflltratitmunit A protease
Inhibitor such as PMs5?way be included In any of the
foregoing steps to inhibit proteolysis and antibiotics
may he 10 i ncl uded

t oprevent t hegrowt hof advt: ntitl euscontam nants. The

anti body conposition prepared fromthe calls can be
purified using. for exanple. hydroxyl apathe
chronatogra phy, gcl al ectrephoresls, dialysis, and
af’f i AFEF CHPBPnOT 2Rty tattysnivtchy Pegprblipigaln god eedpivinrai orgrtiverhy
bei n @"*‘t“ﬁ@"%\’“ w(cEpopidahoplte) vinbletine. piesristeseripfrrio e faxdfperetinoic actd,
Sui t B i i sest sporoishng, prapitotigeein, aiisheapidini. tmiogiuging] ciphpienin, schoiedd S
on t ivesinsemsieks seoh g DMIOmyrpene Ofayuguiing, N-darerogt-®dmkymiyubsiol, C-
d o malorieckidngiy sl 3T B S8 Rt ymkyAnsind], €-2anbhind 0 aipamidd cBist X ekRind C-
gan Bekusesdyidapandidl ¢ fdhyiey R RSeliRBnad, - 10ased on

U eeiRasch dewctyfodmay@hsindt 4 18 BaN6Yymhiind, - 18-l Bk lfentor andils. I

t ““uﬁ@;mawn& m@auﬂn&%mm Pﬁfamk%blﬁmﬁ&cﬁudobmﬁn‘gg
recmﬂ@%&m @lohmmum Eﬁé M

(O Uit ol to
\Mﬂ %!;}os&ﬂi lfidngld eo;& oﬁ dolos %%gumﬁ?%;

aga i n n ostatin
vech %ﬁl’gﬁt é{)ﬁ% 2 drlosm ni do LI Sma I m. Igceﬁltallpsgﬂsgxgnabor e
S Sty ol %éwwm FPPYBI S PIERS, erpPD

fas f"@’?“'"?f'“d’ SR peRtiouniny. S Toscr i § sePhelietin & han
can “BEHET B apetr-=out gipiapralg dropdetinradosrh & eprelsidy

Po b rrilogatia Geaphalgrpint? fephafopriin Beppdserivisriedn BBX t M esin (J.

T. BakeMevtansippids pup pokgtotininhigitors MR 2t by inbybitinfs iybubif Rolymorizadion. Maytansie
pur P4 firet igtldied from U@RdsteMiotn o Mivgures rugY.S. BreotNei 3396, 11). Subscqucaily,
pur i ¥ag dsptrired that seridd miadeshlroqodubconsuinsingds. seh as naymudngiand@8C haagc
C Ol wrtmyinoBs et S.IPatdONS I, PR LSOt mijevbh 5@ ddansanddiloges

26 hr 1eRertn® Qo e@RpS in ki SCrRaten: Nok. 10 pRL4QEERP s, A6 4 Re@ar i N
SBREAEREG 204, 5%, 6 5. Oiem [ @@ 6sadabeso04l0fs, A, 48; 415,984 310y

e X CABRIGR, 0 £594; 36(,854QB0436%: 4,484, 2B04 HRBP Akch b8, 1 RANGT S Al M) |,

C Dropsgk-odr 3RSk RBby cxprisny PAGRacadf\elrlNONl UM sul fat e

pr eci plmﬁuns,@gnda,g,en@!ﬂma@ém@o ﬁ*&ﬁp&ﬁ«ﬁlﬁgﬁﬁg}nﬁﬂm% drRle

3N toéllm&gs){s L)qul*&%n 1 Eg% mqwa&%eﬁ%e Q{egm éMry
pu r:;lqrtqlk-ciﬁtr l‘c gpe,nl%;me p&‘) n, ﬁtd gM nnd }S‘ ue Pagfg m‘llzﬁs:ll_'% tgemgclnslm of
an tﬂi’ligl g %’ (2 T.sltg inea est d% fcran] OE 93:8618-8623

su
heoEd ';‘g_ﬂ;g fggﬁ'gmu’" i e o’ﬁ"" Sﬁ'f“?"é‘?“ o g geocin
befhe T ABBTY "e're vpamsoiongy spesy Higrp-ageps 8’1’“&8&" Y TR
saf"“t"““*é‘d‘ﬁ'&%?ﬂ"? S0P G " Shpred seiqgEAETIERY A pp 22 PR mtsgpeh asspy- tGpars
307 ArHiep B U AP ey despr 'e’ma'ﬁw%w vigy Msendeithiegat ed
t OPHIBS] iy hydiide linke i maigaibedy ATbinging e ¥ angign o hpomeltolymrensis o8|
i styrrapieamedermusipeanotoglinp] seshri RA | thetirisds tht BRR-2Angweivpgeles  oal | che'
cim aThywdandinkre polips keowd Divagtfa trikiug angbodyingtimtiiol cousand
40 ar@&ludgSorObmpldkiid Nsadsddwass. taeRe §ios0206-ep plee b &5 2 B g wnd s
Preed. esrterlseaensg I t10ins. ThdVatingd @GupENAd-ARIBGHGE, 1R drdaps,
| rakad ke 5.5, pRdfolaitie SEuEY poiitiblieBaniR Qlodkl BrestoZad hubif Bro@k, us disclosed in fhe

depedRRLLiRE ibrendnand IRLaballkas. Preferred classes
of cytotoxi c agents include, lorexanplC, tile enzyne

fnhi blrors such as di hydrof bl are reductass i nhibitors,
and thyni dyl atc synthase inhibitors, DNA

i mercal ators, DNA cl eavers, topoisonerase |Inhibitors,
t he nnhracycline famly ofdrugs, the vinca drugs, the
m t omyci ns, the bl eornycins, the cyrtxoxic

nucl eosi des, the pteridine famly of drugs, diynenes,
the 40 pcnl uphyl]utoxins and differentiation inducers.
Particularly useful nenbers of those classes include,
for exanple, nethotrexate, nethopterln

di cbl oxonret hotrexate, $-fl uorouraci!l
ti-marcaptopurl ne, cytosine arabinoslde, ntelphal an,
| euroshne, | eurosideine, actinonycin, daunomhicin,
doxorubicitr, N-(5.5- diacctoxypcntyl)doxorubcin,
nDrphoIIno doxorublcln

T T A ~ ] T Y Y T L e



such as el opes Ida or cnpnside phosphate, vinblastine,
vi ncri sdoe, vindesinc, taxol, taxetere, retinoic acid,
butyric acid, N'acetyl sperovdi ne, canptothcchn,

cal i cheam cin. bryostatina, eephal ostatins,

aautm tochn, actnsin, maytnnsinolds such as DM 1,
mayt ansi ne, nmayt anshnt|

N- daenet hyl 4, 5- desepuxymayt ansi nol . C

19- dechloronaytansinoi, C- 20- hydr oxyr nayt ensi nol ,

© Zgl Egg%t b07 P;a t%:'{i Qapythsxroggrllylbe n’%yt ag%t%!wpoof’mmncnnngl Qruwin
a c et ;6: %“f '-r.n. txc&ﬂsg(?yh:qu pyri@idlthilo) propionats (SFDP), wccanumdyl 4-{N.

h y dt meéc%lg) %ha]? W]WWI&H% iﬁmmlhmlane {LL), bifunciional derivatives of imidoesters
C- 1S5k 38 Paudedprpigar i astiesreters (h cRimdst ey hoplspfesdondh oo t
and umtelderpiislohinaritn s ivol) s biaidibetoisaudmfipeghidivonion

P ai athatvesitrud asiyis-(plalekhBumbanalyl RByloncliahibea viietzesstes ot pe wigene 2,6-

dol ogitoryerate) md bitadi@3Nhes cdppouttofuaiost Bi-difftoréR 4-dhot@ingdl Paricully
dnl O@diatdicsuping 4odl i@ PalN-Bdaikmiiyl-b.2Qpltyiginid) keliondal (SPOP) @sisson of ol
dol osamha 2 723G Dhe Akl Muodnimibhid-Gbliki)Rnuhoats (e tnpk-ads P
2, delmshddidn 3, dolostatin 4, dotustatht 5,

d.9 | nst at nid lx‘k§ ma luﬂzﬁetl @@Qma&nm]oﬁ wﬁ%@ﬁ@u& ;mmﬁus, depending vn the
dol Qﬁ»&@th& Iﬂak.%urc L&gﬂn@ nQ:y STOUp usi

dol Q&L@%&uﬁco&ﬂn lcg% ulels.s ltio nn 5 dt’ngﬁ g"‘“i wf!
14 (,dig lang'§o§: g%dl e w]{t}? eds with a féch u a%ﬂw

0 mG
SDO ! g(g :w ol ﬂrng #* hyf ’? {5{1 = ﬁ(ﬁgem fhalmhaée[ci at the E% position’
cepﬁa’T 5‘"’ ’"°W?1"’“5“"“‘6’ ‘ff‘é‘f'tst atln 6, cephu oet atin 7,
2S' -epi -cepbn)ostat)n 7, 20-epi-cephal ostalin 7,
cepbal osP&tt*8, ccphal osstatin 9, cephal ostadn 10,
cephal oé’PﬁHﬁ‘“ﬂ‘Wﬁi‘HS‘IJWWPW“ I@D@@ﬁﬁw gl pRiiuested to ome or
13, BEpHatirRpiculs) The clithrnkin@nib piapibio2Ouetabl efprdcionsipuikd n
B6, v NG brekstol spp-rikgolacrenceaices Fea i mepd@on ofaghgacs of the
e e ptalickekrpidq foptitnree UG, phviy 5. 2RI 0DH.05, ST3Yd 1604, 461,288, OT0.701, 5,770,710,
I Nh$ 133805 6,877,996 £tk br Ag@iban Dyrainia Ddmind)| Sagotikalialkizheof calicheamicin which
POt i Belubed BdIlR4 bus A ARSH, A, MDB ackh 1§ Bsab SR bRdERAan kD BRI e
€ aStesedulsh: §:3013354 o) LMBY DQUBsr R AL $5: 20352828 BB ahhenrioned
33 89.@ paazgrs]ra Ameﬁ&d@éﬁ&h&@ nLnLtycr unti- {me )ﬁ@g%.adﬁc%&\!ﬁl‘;ﬁg cotu [l];@ttd is QFA
Frg;éigd‘;gnmggggﬁﬁ ra%&quiug%% %X-Eﬂpﬁ& QIQLigélhci 1')351)?@)}0%5
) me [} Qﬁc%iag,q
4, ;ﬁ;mgﬁg%umgy ? ! *ﬂ%fﬁﬁ%h§g§$lvat3vegﬁgnd
2 hereo

anal ogues |sclosed for exanple, in
4 S P nt hbs 4 137, 2$0
4 24NV§; ) 4 260, 608. 4,265, 814; 294, 757,
4 307, 016 ""‘“2{” ﬁg’“‘?@@h“ “‘23“3’358““%39““ W”%@A%W ““’K’“%‘TB“’”@ 4“6
? act b Jgtfpfs asazvffllable f'&r the Ezdugmf rad&mgegftc;wBCDZO antibouics,
4 %ﬂp‘fee‘@m #'BUBEE ke kel 'S PG P PE 0d paieivedoB N 96 3;
an¥s “‘8@‘1“35‘8"8"”% tagnoghi, sy crgwpriseagdigfetivpproibr sqinti paphjesudity for
mexﬁﬁ@&&ﬁywF%wmm¢ﬂﬂ#GGM@ymwsﬁemenae@mmbmuanwhnamaﬂd
MayBairessnorbdssing we, sibe e Rdia ey agipaibael 120, Grdisuia it JEelihealS, carbon-
S peaiubies Bl dxjgedatl7 RAILIRGR, bihgddid®En. 30 cel | anti gens,
I mf nUNOE GMj- AGBkRBeisGRAITE RAdoPbrilg in B YohjBaS in mhdﬁysa?@@xzﬁnﬁe T3

t NEgHARRIM biCsyddS et Say 6HsBds RS S borcko brrinoGeid AR Gaing bk smino
|.R Patent Not. 5,20R, 020,,,5, 416. 004 and Runpean

Patent RP 0 4112-355 T1 1, the diltalasurres of which
are hereby cxprossly incorporated by rafcrcncc. Mi or
aL, Pnx;. Nutt Aced. Sol. USA 9;!;86184623 (1996)
descri bed bnnunoconj ugat es conpr|5|ng a rrtaytansinoid
designated DML |inked to the nonocl onal antibody 0242
di rected agai nst human col orectal cancer. The
conjugate was found to be highly cytoroxic 35 towards
cul tured col on cancer cells. and showed antitunor
activity In an in vivo tunor growth assay. Chari er
at. Cancer Research 52;127-131 (1992) describe

| mrunoconj ugates i n which a maytansl noi d was
conjugated via a disuffido Iinker to the nurine
anti body A7 binding to an antigen on human col on



S Conjugates of the anti body and maytansi noid may be
made using a variety of bifunctional protein coupling
agents Koch asN- saccl ni nl dyl - 3- (2-pyridyl didrio)

propi onate (SPDP), sucein' unidyJ-1-(N

mal ei i ui donrethyl) cycl ottaxane-i-carboxyl atc,

i mnothiolane (f1'), bifunctional derivaiivea of

i m doeaers (such as dinethyl adipi n'date fICL).
active eaters (such as disuccinimdyl subcrrtc),

al dehydes (such as gtutarel dehyde), hisazido

X N RBRENor {14133, f@&a@| el nudoRe (8 leQ@ o iy |y docts suc as ™ or 1'8, Re™,
hex avegls @i, B uscntd vﬁééyaesgm,m M & M@@Ldo\{a%u bR o e
bi nn:(umc %%Wnc ol lt al% % Beug!g IBarLys ummum 80 49-57 vau

dli §s%9=%/i|%prg?nfe mdu(e»%&éc noclunu] nﬁﬁ qst mmhnownngrn]gﬁ? %L&ns?ﬁd

bi g
dcﬁl ] ‘5'"Eth "41e| n| t r obenaene) Particul ar|l
I‘ ol enc 80"'8‘8 lf\eﬁgfb'. %ygm:fcﬁ@t wéc tnade using a varisty of bifunctiona? protein

N- t SEHR fagpaseryes ¥ ybAk2-preipigior srepinte SROEh ruesiniaifg- 4 @S PDP)

( ( SBelarpothyi)gyclobppiane-1-cubasylupripigathiplne (T7RbimpGnTRy frazite of Mldoysiern n

N- serehoditptiuf adjinidgi QL) prgivejesthys spcinds difuprisimidaindentsd al¢eBidés @ich g0

pr Oshitaglidehfdeirhingrido chimpourldf (puchas Hisitpriddobmzoy YhBreaki@ink)i bividiemnivamy be

14t t ertvied (sichos b@-HREB b RS HR B lebleditibel Giiddey@na@d (sukh @l th] B143,5-

P O Silidrty @RS, andCli-P:ANa Ohiokng) codfudit1@ich ok 1\s@BuGE2. AdaRoblnkdidy.. Fole@inple, a

eX 2P Ir@noilh RS Rdpard isAKBBL mRYDE s RB: 10 (18R SRR

Wi tikbeid 1- 330k Aubbon 013 LR IS RO om N REE 1:Q DBL-DIPRLHIh bbilary

t € Cofbidingl 480 sor cddGatidhs SRR AR5l W BHEHT 508M 051826 Crrmd skl By hd 20N
26 aVLIQﬂmﬁmﬁb‘ﬂ&%VJm&E @Yoy} Qrug Erimedddn. @wd&ﬁm aiRhehibgrd

Wi t tbr.Jaez, RSRTES, S Pagcs. £, d c&yg RO kLo b foleERaatleb) @

hy X ¥, Javing a
gu%‘ ﬁmggj‘ragg’pm pre errédﬂg‘ﬁ‘ﬁ"ggl rrent t he |inkage
| s orne osition 20 of mayt anS| nol or
array"f"g"" ?‘ﬁ%ﬁl"meggf“ggﬂ%“&‘f%hcam cin Anothe
A t nt nurlBEGA] HEREBE of PRy ia e &%Fﬁé@“"%ﬁ"@ma"“ rom-
bi ﬁ‘ﬂ’ix'ﬁ’ﬂ ""E’ﬁf“ ?“HB’&V“E’Uﬂ]’"& farand vEIsmtat = 5P @ Tartthaa
ni EFPrER TR sdbukerian S99 6l B-prH REeqTiepiopeRag lack the CD20
antigsk gleyipsdeay Bodivipyatstents i Fragtied H@"*Geﬂﬁﬂl wrelpmiblaparegth ded
DNawnii-eaks at sub- pk"nol ar concentrations. For the
30pr epar attigmngicagonjuigatie glagkontifves inclydeluthgdy @rpriugid grthrits,
f afmelityrheugigrdy s, cstPathesa tpSiriaBe antibif), BodwsiHqorrduiliy iMludibg vip39, 116,
5, FE#iuR Srdiy aubimhiAOuni®od, poibyydbidprbdiblyosiuly ol iigddllngerolysts,
5, Gstahic 2BBdelni bkl scleBsis AERH -G B RIEAA RiaKinklaidoERBdRYkYs. (LBD) (Crohn's
St fskbial ibkrdive AR, EM@RSFs sEntbrieCiR REG-Gdry tishbd sfaltome @RS €
35 USRtnddi) @l]eﬂdﬁlﬁinldp&l&phaﬁlﬁuﬂmcoilt:& mn{eﬁgneEhQus aZerglc con@Michs, ecBSs, »
Nﬁﬁﬂdﬁt%gﬁwlg? %@w 3;%2{?: §%§nd%}§;ﬂng ﬁgﬁgﬁzé; \L!cromé,ar ch
nyosdrditiss! eficleicy /sy PGs eYyth %fg%&' §
5%[11::]\.%]%515:)1)!% inée(\ajf i?%)l :é ugen }e ouj&%‘s 55 muinfges amm %\
r ug

ﬂbﬁp@&%oﬁ fHﬂ?& ?)mlberaa nees 2550ctal persedm |ym

YL R R T
[ ﬁf"}"%"“f“'h SEPPOOR S G ANCA LT FropE e %’“”"“’
C PBEEd iR Engremis amansdprRshrit e mic Prigingugimmne bemplyte prapio Gtk e,
oferifopsdisiagiyert gl el GHEH. Feeret Vb dsbyjenqrdiepioptitio ¢, aviolmmune
i DvErRn0Tetereon egrredrddseen haies siicshelspdagy I8 Igwievef ect s.
35 Radi oactive Lotopes Forgasel ective destruction of
the tunor, the antibody may conprise a highly
radi oactive atom A variety of radioactive |sotopes
are available for the production of radi nuonjugatcd
anti-CD20 anti bodi es. Fi xanplcs incl ude
Atdl1, 1121.1125, y0, Rall ROM Smsa, R 212 Pia, Pb2tt
and radi oactive isotopes of Lu. Wen the anjugaic is
used for diagnosis, It may conprise a radi oactive atom
for scintigraphic studies, for 40 exanple tu99 n or
I"". or at spin |label for nuclear magnetic resonance
(NWMR) imaging (also known as rmagnetic resonance
i magi ng, nri), such as iodine-123 again, |odine-131,
i ndium 111. Jl uorl ne- 19 - car bon- 13 ni ut gen- 15,

Wll achte g




3 acid precursors Involving, for exanple, fluorine-19
in place of hydrogen. Labels such as tomi or I'Il,
.Rcui, Rv' and In rt t can be attached via a cysicine
residue in the peptide. Yttrium90 can be attached via
a lysine residue. The TODOGBN net hod (Frakeret a
(1978) Biuchem Biophys. Res. Common. 80:49-57 can be
used to incorpontc iodine- 123. "Monocl onal Anti bodi es
[1t] mwnoseintigraphy” (Chats .CRC Press 1989)
descri bes other nethods In detail. JO Conjugates of
tNe a@diers, AARHY or Ghind YWhadM) ol oAU, anBBY antiRdy B30k rddied Gseos,
v ar Ia@tgmmmm el etk A ase Q![riggoghﬂp:d mwp byhdrtChe, ADGDhesns Bl
%%Qni ' ' roﬂﬁ%rﬁ’é%r@um Reynaud's
( SPQEt)romz %}J&aq F Jylmqu l;r.e.ve .aLr eﬁpon (including
Cy cl allﬂ.v(r)h b aim{/ :a cuva %Ebnl si hJissucl:s,ae u#lm-.t tlisgase
“"@E%” i "Hi"ﬂzl’f”@”“&% wq-w STl as

d I S EP HHRBRH et ‘fJ‘d‘h’"“é%‘““P‘“ Rephrits,
gl utsh PFQM%'HWWW"&%' m@%ﬁﬁwm PRI poRbeyIppprls porpurs
( p- TP) Ihet e ippabrpropents prssina (TERY iipmyyey hrompbrieysopentd) A girprpa dpgse 415
der ihesestisisnl ovary {eiwdinkputgigiune orebltls and oophoritls, primary hypothyroidising vateimmune

1| seafepring dishugicirfivervisdrmpipyilyipididst dvyricahyeidiie(fnshipp)o]s Thyroiditi), subacuts
di | seeNiaRRbdE hbaoiing 8id60h JhemcGrde GissedoMavigsangysdulara nd
bi Swy@iohiswepoldianDirictia:r@REPOWMRES), Typed tiabblesAIS: rofcrred to 83 inswlin-
1, . depericrdighreklhen e IIMG Sibl Shpehan' O kiroR AkHMine hadatitis] Ly@phbid interstitial
| MMAARRERXEIY, 6ra8hidB@ ofMeH Abrdhuhiny W RSIS, GhilMGhakeNSyMiokne LA

28T TveRd Vst GG R myalkld DR urladkP B Gteant ot kyrantid B4
1- 1 Rk Di-OfY @RAS-P RERGY mﬁasJE&trtl s AN, SRRosing spondylids, Berger's
L AR NEREALARH Hedif :@oww M& IE&L, Eriac Do 08, B1iad sprve
chqbg&mr mb&{ g ndlcnuclaotlde to
t I(;]leeant % ﬂvc m.l:rs.,arc usut.o gf-ul qvemhnq léfecaﬂ t@ piess C@)’l{?bg

she gail nurf il s is?mzncs\:dm
t6EoRTE= dp ca°l° foms ‘Tf 8

ac.'va'v*r%rrrd@m-rn?‘ﬁ'&de e T abwtwﬁbhfss ot
phGYIGTCEHIPEomss Wé‘rf"?'w 'f"h AL opus frmpfocyy eyl Ca‘e? aley
com"&r"ﬁ?"ﬁ Jrarprrfiedstinsampiaer igsiode dop sradefollipptaghon- Hodakin's rapforog SIHL).
12 7ol 3pphpesi Qﬂahm“@s"@ : intgoegadipspgrpdfollioglar DR, i iate prdptdiEfuse it
30T h phapps deuinrivpdRied L (ofsh gridely@RPISIANTRATshendaimel odetDBilThe
CDR@ tijemeiiHhplapmtyiold dihesgrictyinphbrimemapitiy godl fyimplowp. AP relpisifnpphomp o
t r ed Waldensratviparogighfilingngd. Iguteaen bf rupsok of tiyreconpreslae gramtmpiicd ease
| NEAHTPCH alypp oFptiabin'bsErsH TG talds S@E-e Bl derpdd ratuad o BmeieRiyons,
aNGkatbPad 10:6Ekitrizad By CTORRSFEmalignRORILAN N G ofd ok kajok yra@h nnas
33 ANGuxénfdIK Qi SnawSh- S48 R LuShobskds, CEU 1 mafiffhg 6y tindp@di B kecihnfilaONE
MBATEMIL B Kond dARo-GEApne@istegen. ni | owi ng heal t hy
B- cel | § ylelh LRBERES, Al Runhd €520 k@@ LaEMLs R @dubRlbihobhs oot
NOL TR ro G- aghthek floma AU Hbphoc i Rrant SR liblhaORIRLRG
di \%’:ﬁ ﬁ%ﬁmy‘a! lyn%hgmg zcliy%ktg:grﬁ%ul&é}p %LMats}EémAr,Qa% HERe

d
%:ﬁmﬂmfdm ni agﬁ?mmapuiw rfa[osus (LLE :m?tdlmgd usncp Q\h: ¢n§sl'm&}e0|

a 16 :;uméoryéum! dlgeﬁsﬁ, 6dtaorizhlc éhrumht@itrﬁ 1{: &nm ’5‘ thmb:r th]{ﬂ'mb .

C I,ﬁuralpﬂ { g ﬂx{ow‘-w ﬂmﬁl&mytopemn, mulbiple sc]e m, pm ls, IzgA ncphmp.xthy, T

ut Py EAT s PRI e M (R TE Ry pradromp, Jigeges syndromo
eﬂﬂ&@ﬁ?ﬁwwﬁﬁhrolysis, systemi ¢ scl aroder ma and
sclerosis, responses associated with | uflamiatory
bowel disease (1BD) (C ohn's disease, ulcerative
colitin), respiratory distress syndrome, adult
respiratory distress syndrone (ARDS), 35 neningitis,
allergic rhiolds. encephalitis, uveitis, colitis,
gionertilonephritis. allergic conditions, eczens,
asthma, unditions involving infiltration of T culls
and chronic inflammatory responses, atherosclerosis,
aut oi n nwoe nyoearditis, |eukocyte adhesion
deficiency, system c |upus crythematosus | upus

(i ncluding nephritis, non-renal, discoid, alopecia),
juvenile onset diabetes, nultiple sclerosis, allergic
enoepha]ontyefltls Innune responses aSSOCIated mnth

e I e -



36 5 disorders, nluldpic organ injury syndroneg,

myast heni a gravis, antigen-antibody conpl ex nedi at ed
di seases, anti-gluncrular basenent nenbrane di sease,
anri - phosphul i pid anti body syndronme, allergic newitls.
Bechct disease. Castleman's syndrone, Goodpasture's
Syndrone, Lanbert-Baton Myastlrm c Syndronme, Reynaud's
syndrone. Sjorgea's syndronme Stevens-Johnson syndrone,
solid organ transplant rejection (including
protreatinent An high panel reactive antibody titers,
TOA depagd phmdhitks EoobSMESumibQiicho funcnirodsm WS SkiSire BeFa bs a single-

di SGAS Beurhhe 16, G Vor lelidle oPE RS Qo] odhlobi ¢B20p RBNPHUE, or can
( e) 'bA.. hns(i‘ﬁ!té‘ég !o Vlfll %Er §\!mh Tpelr ?J’iﬁl)lfdm?r@m%kmm ne

P ol ye n r%ol at R%oma is sII’QW-gowi%?%cuﬂisoie scasz'. 9%15011 ﬂl§avéx M\QWN%&

syndr one,
acpﬁﬁ"T"f"ls'éa“d ml’%ﬂ@%‘l”@ﬁﬁfpﬁﬁgwﬁw{& r IIP"“ ﬁdimm o
{osnvp 'W$§ ht e
pur pur a “-(wmﬂfow% oy o5 FUEFFRR B es th’a pm o the
(" JWpejelen of ehilice rptepmieto oprpeo ity hepyetis "‘%U'E‘é?f"ifﬁtff‘rﬁ"” in ihe
d| | SEntmdsymroms f respepifiasiisias. MW%WWP’U@FTﬂ@”ﬁWWpe
our iretityerassich, sobprieds, primary hypot hyroi di sm
But chr umselding efehes dicnie oo easesiL dnt Hutira geewen Of #Frred s
t hy b@icdlpréckdBres 2 RdaDii Catbrddeftiadc] ICinb10s GP, Lister, TA, Sklac JL; Ths Ly,
(| Sorniaiuadalk Conpand dekiaeigids, 090k v BostesS HAETAbHbEns, 1 cHydaI0Rablodaticss,
' d' Qﬁﬁﬁm'ﬁwﬂmmMiﬂﬂ.ﬁﬁ_ﬁom&Mﬂhﬁﬂn‘zﬁ-lﬁﬂ,&aﬁﬁfﬁﬂagﬂﬁﬂ e's
i SBBSGRew ari Frhudthe TR AR DA D bedhBH6) bRt LiSiaREHe, SRTBBIpH-03000: a0d R,
20! ¥ gh ARCHEAe B M}My&uuﬂmaémyn SV 36H. 180T Nemads W Etudc Principes
di aﬁﬁﬁ&ﬁmﬁ %@H ﬁ%&m@eﬁil! LiDdn, phﬂadgﬁtg ent

di nhereg, g‘%ﬁ &m@mamn‘cimmmm
aut % ? :51 S hy,,c,}{,fgp l:n d% &Lmljy the physiclan of
e e P PR B g Eﬁ’r ey v

aﬁ@@mﬂb Vessel Vhsculltls (i ncl uding Poly gal
e 1 RSt g 0 RS Ly A ﬂ"%?“ s
Ve cFhapefrizodbd aitammutyn of anpirinedrims oprplRsp lof fod by istina S ipds €9 sease
andespyoy zid eligmotely fedyoehipiol esiona Al prely Siﬁ‘g R4 |5 & Fre7poidipegss, itcan bave
Be reffeinin aber {Bjsay engharetho(upgg/Ryepmpioternaprat Yoy (haufRapsiopst ofjparients who
HPMprveiné Ryler n@le T cermerring t titepr fyion ppemally oy  daf -ty basis.
Ci I r hoSTepibek dutte waipy fiseline heglprit Bivo@ et er DRYEE 41 yjhovexste (MTX)
Cr yorgl sebruhanmiestya: iv HltBiatios @khoysal )X @ frtiehyyphehid.cQrgle asti@i éan
PO 84 1=l W @vaQRN S OELRd- IR tBerahy FO P @icoB @HINed DMARD @B Xmdactory, mnd as
Pr ebrohad in Qumbitkbon Gl .45 Mirki aithe Hendss@ 81520 GRIRR asbRdics 2BustiinG
33ca bebver® Mt fomeBoint o Se, @D?;zr)mtuﬁﬂﬁrimﬁd. Qe pd&aﬁauﬁiﬁﬂfkh Al Bation in
| NEA, UGl 2 RauRAS lighd M yIRAGK badecsts 154er®® RS Ernd 10 kdd bR ostod
Iy Gﬂm QME&BND@%% o, m‘igt b with HaSSRASH ofock e ldain
no E& Fgés(oe mana %} Me Ubdlrzeg [:Jatlc&:.l'u'hgﬁad &gﬂ Eafled C el |
TSE w«mc%lﬁp ]?curhu c%mg,ﬁ and/olkiém ma%cqé_ rfpuLs o b\gﬂk&tt ope’ MI trelﬂad

40 wlkn 1 m ni bhr%li;f; angog % mvm?lon 1n ﬁ“ r}% m?z‘:lntroyﬂn %‘ncnf—. the patients
rﬁ"d%‘f‘f’ ST?M%‘F ’e—’ﬁ‘“’“h’&‘ﬁ"’“?’i TG P %‘”‘gﬁﬁt" PO gt |

| y*l»%mﬂé?'&ezwwlﬁfﬁw T’(“SE’E‘)P wepaTda a ifogon days 3 dnd 17 5!
gr ey PEpY PlescedreNHL, | nt er nedi ate grade di ffuse NAIL,
30 high grade | munohl astl o NHL, hi gh grade
| ynphobl astic NTTL, high grade snell non-cl eaved cell
NT)t, bul ky di sease NH, piasmarytnid | ynphocytic
| ynphorma, mantle call |ynphmma, AIT)S- rel ated
| ynphoma and Wl denstron s macr ogl abul i ncmi a.
Treatment ofrclapscs of these cancers arc al so
eonlcnplatcd. 1.pl3D Is a type of Hodgkin's disease
that tends to relapse frequently despite radiation or
chenot herapy treatnment and |Is characterized by
CD20O posirive malignant cells. 01. is ono of four
maj or types of 33 | eukem a, A cancer of mature
13-cells called | ynphocytes, CLL is manifested by
progressive accunul ation of cells in blood, bone
narrom;and Iynphat|C|Issues In speci fic enbodi nents,

P




pol ycauropatlties, nyasthenia gravis, vasculitis,

di abetes nellitus, Rcynaud' s syndrone, S urgon's
syndronme and gl uncrul onephrids. 37 5 'tote humani zed
CD20 bi ndi ng anti bodi es or functional fragments
thereof are usetWas a single- agent trcutntnt in,
e.g., for relapsed or refractory | ow grade or
foitioular, CD20-positivu, B-cell NHL, or can he

adm nistered to patients in conjunction wth other
drugs In a nulti drug reginmen. Indolent |ynphoma is a
Sl ow gr Owiinigyd of eppiwingapbrent effics i 8.6 i bard yading toun Chilene ef\Rbeprertylosy
pat (AR crisWltiMeSures DEkRB L Bipnéve@dnth 1y apdsalisn J§od amonapting
NU MR UG {AQhibroSos Qmd @RExEHE)3 CA BICh0h&ded PE6ve mdntf oGde with nu

e D @kl obYErEubment @ Consetih borb kiR behd) of Glkmial N2 p1aibE) Ginbr Ghayd it bl kv S
or Lrstttgtfuarbd w&rt@ag,mam Sy stotl.a,mpJ, ¥y b hre s 1b fibructural
ﬂﬁn &i Juch @am‘}ﬁ;ﬁ 8. P&&ttgﬁ§§wgbd%&émn&r
st C&?‘?f-ﬁﬁ nth t.ﬁ&%’t&% i MAG MQEJWPMR%J6QI

“m ! c:| an 0 s KI A&{‘m a&gﬁg SEA8 Bder
ﬁe., : go q a”,, 2029 of 5 aditiona)

red 5’ T’"ﬁ“?dﬁ ﬁﬁ‘ ’F e SpecTTIC

di seases Pa a é tinme to di sease

progressi ons, prtymim: mes;n rbﬂamamirmﬂr sease. i s The

fol [ owi ng r&f W@ﬁd’é"”d&%ﬁ&"ldl’%’é‘y’{"?ﬂ'ﬁﬂ@i‘"h’é"é""éﬁﬁ“@*o‘ﬁ“"’“‘m’e| r

di agnoses, §r&atmmtﬂadn;s&mdard medi cal pr ocedur es

20 or _neasw in tnumeffica
T R e e i e rig EaggR e e L
Phrbf"étttér"bﬁr‘é‘““'l‘%%' oy s B g A 5,
Ol i e YRR AT R PR seferaldy 8 syt \CRID gt Al pHEHHE ACBFS and
M rigMbdgki n' s Lynphoma, Cbap. 70, pp 1293-1338, in:

ZHe maND | Regjy'c artiys hes usiRe pog 8t esfoprsphipfepmoish R preriotis seigscolyy osion
Ho fafdricmspat rorapbving qutsiel ol the XThmpraes yoll. The hrnapiepd £ petios
Phistiaclied ofyivitmgiion GO BusedmplevéRahe joinX@mu =grvrd] ﬂlﬁa‘t‘-‘et’m“BS'ﬂt‘ﬁ nl e
Ly aphoeystieeisdier ke a, Chap. 72, pp 1350- 1362, in:

Hent r aokngier sspecdBatli@enddh i Hitihpl ce@atinglngs dPRLEGS ddpiglsierBruetheS,
30RO b dubreirrerdy fratd SR, (o @Etkpkufidal kifectiCe abbk@Hibinhanided QL2MMBIOIABYdy of the

Phinbeagds | sodb adscons BORke o nbfBealdatbiiiB o Qs kot fiy. ABSIREISAT N @weightcd

ef fbg RSV SHUBERBDeciorerd 1152 RNGRBIks R GiARe BMHOI A MMRGIcA T

AUt Qs DAIMRCsee Bt @Bk 16t BRRSRoviMnlrdpentd Qe ROYIRmI: Bk NE

P h)(;ﬁhﬁ&«éd} ip(f,‘urrﬁl épr\,on :lt ﬂ\e&gﬁos Qi QB fslsﬂrt ﬁmlmhé fo@éabie-stranded DINA,

Ge g'r-ebcﬂycd M \':ausg tBQé/aﬁ'J o&ér ﬁﬁife ations |||s. PatMAtsIqudct ﬁ?b:dlfo@rtmatmml
I' e l(::c nwmmrﬁd turtit e -,-,§ Irgc v‘?!uc@m m%ry agp F?nl,?c. mJ:uc. % tmﬁ 'I:rlmg

di seas n
O g i Wrrt‘” AN G Y, 15 “ﬁ",?m@i‘%?g%i‘ffﬁ%

us Bt Pr unipyei el t"”i‘%‘b’b‘%ﬁ”‘?‘d""'*ﬁ‘f“hﬂ
c h¥PaTearP el py PRPEZHETT SN of nultiple join

Wcar di nFEr TP C YN LT B’ﬁ""t"ﬁ'at""'f“é‘é‘t?@"“{ "%"f’""t
desstrinigethiiriapd ey s dhier BTt et &P Bt T GHETT 81
Addysterogvid dssyssmegtioppennaR-i s it system ¢ di sease, It can
have gfrifugotdBatibmurobe @ preatpforssie ogmenydiffers digetly j elafiogy ﬁd’g"m eyes
aNeveddH RV 20Mte HROWS bl ploltnsinyi0ly pitiz teint tewrfentp adeneroftho

45 30schay Smbdith RAWER klolsmk Sndubadindd © myQehsiseavhit it pithe t 0
WO ohferu@ o s MG o R ar VK By ko Ym0 sySkcriketft Ho ot ayfindick, ie@lospotime
ant i bodi es can be used as f| rst-lino therapy in
patients with early RA (i. nmet bot rexate (MFX)
nai ve) and as nonot her apy, or i's conmbination wth,
e.g" MIX er cycl ophospham de. Or. the antibodi es can
be used in treatnent as second-line therapy for
pati ents who were DMARD and/or N Xrefractory, and ter
nmonot be rnpy or in conbination with, e.g., MIX The
humani zed CD20 bi ti di nganti badi es are useful to 35
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are in it 17-day treatnment regi nen receiving humani zed

CD20 bi ndi ng anti body alone (la 1v infusions on days

I and 1S); CD20 binding antibody plus cycl ophcapham de
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Exenpl ary anti-CD20 anti body fornul ati ons are

descri bed I n W98/ 56418, expressly I|ncorporated
herein by reference. Another formulation is a liquid
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anrilwdy at 40 ng/nil.., 25 nM acetate, |SO nM

trehat ose, 0.9% benzyl al cohol, 0.02% vol yw bato 20 at
pH 5.0 that has a minimnumshelf [ift of two years
storage at 2-8C Another anti-CD20 fornul ati on of
Interest conprises tfng/nL antibody In 9,0 ng/m.
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| euprolide acetate), and pul yd}(-)-3-bydroxybutyric

acid. The fornulations to be used for in vivo

adntfnistratlon nust be Sterile. This is readily

acconplished by filtration through sterile filtration

nmenbranes. 35 Articles of Manufacture and Kits Anot her

enbodi nrent of the invention is an article of

manuf acture containing materials useful for the

treat nent of autoi mmuna di seases and rel at ed

condi tions and CD20 positive cancers such as non-

HO d gReinprcid sehopmagpfinmpirine ZHT @arighie Hongisadigifscd 1EUNGI$. 836,81 8) fwith the sequences

C onpY knavgntibpdigsifebugd MSequaachl BotdinaiF @imumlogi@artlea 3R 5| PRESI-hth ON

or SedigcBiat Bautiot Hiskb, Bane@O Mb ABIIRIThe (DikiaR o An A A UhDk AL S

| NClctpdbeyershiihed e ARdasncs AR EiiRy (Rbdr & hiSwprd Yob kMBS in nftpﬁ and

The 140sGaRtsy 843 sy&'fﬁt‘d. u%uile@ﬁd&?ﬂbkf B, Qﬂb:@cte\i @Et&gﬁw t keL Proc.

ML Qlrk A 5.5 84088 485 10kM >@§§mﬂ{1 kz)?df

0] Sl 3Bl NG s Sy ec%’vgw'gg.g

thesugond Llu&pmapqg% o e Fogpa e L ORI

exanpl e of * he an i ntravenous soI ut| on

bag ﬁ%’éﬁ X SPUTT [Fe e oy Ebss 5Y capreppn of Flabds In L
°>(jl %"f‘?‘ﬁ"é”’ l”’i’ﬁ’  derfyphen pff RBP475 (Ryrmipghemetal.. Skmee 3431 1p3ga338

H er""’? AV RatRlEs R S Ernepi@neod ng » heha@RAR Epndgrio et pubiapuraliih dberdy o f

t he‘:-i) R ehrpamiged consrise subgartreiT heavd dhal B(VRUI-CRRGEBNG @ (UitdE B ob antibody.

i NAPVEE te bas tuhdtinctpiverinG.8 PR e ind Shidc-DliparbbS@Ehack Bb alribed Bini siher

t hepaotty @sthiad puCORehd piramid, pAH2eChAR R, prQIMan. RAE KA BEA doniSBI t

Wi | 41998yt KidticRepe) QIR 1S @ur indbSilodd Wik AR BNE BlodiOFInEE S 12k b3 O

2t h e‘ﬂ@mdlrb.oﬂyﬁrﬁﬁm%&tls B4 athlntl Hﬁm@@rtﬂ lliéﬂntxains anﬂﬁ gJﬁ @%‘% L
| NSBkof sechde @i L Q. M'L%aéééq | RES. customarily 1 nc din

¥y

conmmer Cto@émam ol d Bl ) %' &.aiR %H%Em s Ewﬁt ed on

CcoO n...n sa
oMl Bt 5ol B0 f it SEF ot i
) ; ni 6‘% S e SRR e ipagvpized g enioR % é’ﬁ’t T PR&PETL a.
YERE ERBidA e AT CPRresldprn i e e Bymen FR preldues shownn Figsgs 1A
t h é'ld '} FUm R RTS? ¢ 458 Tor Srigrdmmittan ¢ r eat i ng
non- Hod g’ she™s e igisbriseres sousried inved toyprath fagh of thelnering Z47 kngH7 Cos
sa¥al aet-elrio Federrpels by IOREH vizomgbniises g wecerrchs eEHTHAMME
coRPi SRy GR-H3 vel APRaE B efalCad Behtns DB P URH3 be ChRe fagvaguch
3 a ssifjiryt CRRILOSPRLE 83 TRRILS foff © Buc dNhIChain@mRY BAMEuFtutions tn COR-HZ
phesphate«bb feredisgadidin, coRimger sl uti on and
d e'etile B O1igs 10tk @4bencek iseaRmmybnsfridtioh brove chR G BOEDRS into «
Bl frind Sor0lSRUXA, hwuuefs EnSHI34 8y cadh leiﬁ‘diesdaaée u@[‘,}ﬂ.ﬂu ser

st g ;Eﬁé{g-}_ﬁég L buffars—drttents;
fi t/icPR-H1 needl aS'.,PA TOYAGORPE T AT ARG ATLICBC TR TGS 0

pr Gesgpsh-that ‘%ﬁﬁ%@%@g Seies e
B. |[cel | kl||lnm&36g&"ccﬁ&E@ IV controtf f%r

apopPB8iPs assay® AméﬁTp@ﬁNQQﬂc\ﬁfmmmmrﬂeccAmc

hnirese: PATTAT 8T GCT AR 10 G GE ARE AGE TAE n
an DurlflcatlmMﬂ;@@, g
an{ FPE20 ant i BN wmw&g@wmacs'émar ose

beagssz Krts——ci& c,p.o'rg.c.

aniibaodi es forfﬂgﬂ@@@ﬁgn and F%FEQ%Q%ation o; CD20
vit??fL3§.g.rir1dﬁgﬁ@gg%;nggﬁ%ﬂﬁﬁﬁﬁﬁﬁIQAQﬁCCCﬂ@ﬁ%ﬁ#WTFGGA
t hesnichreof —manofacture-~ttre—k+t conprt+ses—a 20
contai ner and a | abel or p#ckage insert on or
associated with the container. The container holds a
conmposition conprising at |east one anti-CD20 anti body
of the invention. Additional containers nmay be
i ncluded that contain, e.g., diluents and buffets,
control antibodies. The | abel or package |Insert may
provide a dexcriptirmof the conposition as well as
instructions for the Intended in vitro or diagnostic
tote. 25 Cynonol gua nonkey CD20 The invention al so
provi des an |Isolated nucleic acid conprising the
nucl eoi de sequence of SEQ ID NO : 24 of the
Cyoonol gus nonkey CD20 as shown in FIG 19. To one
enbodlnent the nucleic acid is a eDNA. In one
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hot er ol ogous to the gone. Also provided is an Isol ated
pol ypepdde conprising the am no acid sequence | SEQ AD
NO. 25; FIG 19 & 201 of the Cynonvoi gus nonkey CD20,
as well as host wits containing the Cynonolgun CD20
nucleic acid, In one aspect the host culls are
eukaryotic cells, e.g., CHO cells. Fusion 33 proteins
conprising the Cynonol gus CD20 am no aci d sequence or
fragnents of the sequence are al so contenpl ated,
Experi mental Exanples Exanple 1 40 Sfunani zadon of
2417 anti CD20 nutiue nonocl onal anti body Humanl zntl on
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of 2147 (2H7, v2) S|te di rect ed nut agenesi s was
performed on a dcoxyuridi n@-conm niog tenpl ate

of pVX4; all six CDRa ofanti-|IFN-cc were changed to the
murine 2117 Cl)Rs. The resulting rnolceule is
referred to as humani zed 2147 version 2 (2WYz), or
the "MR-swap, 25 version" of 2117; it has the nR117
CDR residues wth the consensus human PR resi dues
shown in Figures A and I A Hunmanized 2H7,v2 was
used for further humani zati on. Table 3 shows the

ol i gooucl coti dc scqucnco used to create each of the
tourine 2117 (nkH7) CDRs In the Hand |, chain. For
exanple, the CDR-H | uligonucioetide was used to
recreate the nt2H7 Hchain CDR 1, CDRIlit, CDR B2
and CDR HB rufcrs to the H chain CDR 1, CDR2 and CDR3.
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30 simlarly, CDR- LI, CDR-L2 and CDR-L3 refers to each
of the L chain CDRs. The substitutions |lit CDR-112
were done in two steps with two uligunuol eoti dcs,

CDR- HZA and CDR-742B. Table 1. digonucl eotide
sequences used for construction of the CDR swap of
routine 2147 CDR$ into a human franmework in pVX4.
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were uansforncd into S col strain 1609, a derivative
of MW94, plated onto LB plates containing 5 g/m - 25
utbeniclliin. and a single colony selected for protein
expressi on. The single colony was grown in S nm LB 100
g/mL carbenicitlirt for 5-8 h nt 37 C. The 5 ni

cul ture was added to 500 m AP.5-100 pgtm

C nici,l [l n an |]owed to_grow for 16
5 ROl PR e Ay (il rormiptea o et [tgrmen
' B, 11 0 Hycase SF, 0.6g yeast cxtract
(cert mlaﬁmaaeﬂ,aﬁd@mwmuﬁmd&\@% oomparedto

AR AR it i

ﬁ?%msé‘aﬂ% W@FW@@PWWMPMMMM
10 memﬂomaﬁdﬁgﬂimmms dfiuitiohs werdxOitiniced ByGRe-d1@S inhBgehidloPRANY varints 7
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’??%wgé‘p sy et patpppiacing
affindtics, w&l&@%ﬁmm:qeﬁn,m hﬁ@hﬁgﬁt cnﬁmh@a <ya+/s1omd
b3tween &b v/ To mifiknBe Qenﬁ?ﬂ% h{)g%nll[v Hdi@of
ééf‘%&a%?wag addg to %ﬁ%/r s%gn* er| aI peaatzed form
|fuged at 4§§=000xg for 15 m n. The
supernat ant wan brought.-to 50 m with buffer Aaad

ik s b R 0SB LB

“‘g‘? g e e AR oS by ety 287 gy o
20 mb@mmbtm@nmoemi&ir&mivﬂdnmdhb; Miﬁﬁo-ﬂmﬂﬁh&*v&ﬂhwmlyfor

ol O bl il Dty mﬂul gl St 3 11

“‘%ﬁ%&ﬁ’g%%@%{’w&ﬁ o b DR AR SBsS QH ok

b4 phal, 39 A COn) and concentrated to a’ f| naI
volune of 0,5 m: SAS-PAGE gels of ~all .F(ob)s were run

t o guiBer r a| Heaggubaid (VN d the;mmﬁaﬁuway m5|gWRaaﬁmeach _
var i fasgiong ksubstitutides ed by el clgttsisionay nass | binding
spec.rﬁsmf (Glilmgiy) £ -Ehdead 111 USA hi ddj ng
i nclerek v . L . \ . to
det ¢Tt3 et e 2H LA ST ons— el a — |
ref iTT @ 7P0 R 1= Fength* gt ey 4507 5ays
and{ TUv T TH{@piyut aganest s ‘ i Hf
ful L-T&ngiR7IRGLI&. Wer € congldsBct ed -0y SUbCigdl g the
VL fan® VH Rﬂﬁ@&s of Chl nerdee 2147 (v6, 8)j &b as el |
as fhaidfni Y RHAVEBEGTAVSS PiAGE 6" into Dre lodast y

- deqed 19 -
ex greiss loan mmm‘ Ql g JESB 2. }10°
( 1SGGJL4 T Htff" y‘"-.( each-Fa £ nr\f \I\DQ ;
W g RY @w—ﬁ-ﬂft'l to—exeHs 5T !Ji:’, g.,b..t
cl [[mj T- Eﬁv ﬁ‘l#y 8t "i t 0T N .-
(Pfg1 AV, B O O AR P ete gy —chaijn

(W-CL dotrtsinx). Additromal Ty, —each Fall constrict
was di gested whit Auld and Apal to OWso a Vu '

- fragnent, which-was ultnod into the PvdWApad sites of
pl svidnid pDR2-(‘Fig. 5) for expression of the conplete
heavy chain (VII-:1S Clt - hi nge- CH2-.CHH donalns) Fi x
each |1SO vari ant. transient. tranafectious were .
performed by cotransfi sthg a )fight chafe "~
expr-essing, pl asm d.and a heavy-chain expressing -
plasmi d | nto an adenovirus- transfarnmed hunman
enbryonic kidney cell Use, 293 (G ahamet al.,.!. Gem
ViroL, 3659-74, (1977)). 4Briefly, 293 Cells were
split on the day prior to transfcedon, and plated in
scruntontai nl ag nedium On the follow ng day,
doubl e-stranded DNA prepared as a cal ci um phosphate
preci pitate was added, holl owed by 20 pAAVAntiiia, 74
DNA ( Frunctga, thlson VW), and cells were incubated
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determined by quantitative amno acid analysis. 23 To
neasure relative binding affinities to the CD20
antigen, a call-based ff.|SA assay was devel oped.
Human B- | ynphobl astoid WL24 coils (ATCC CRL 8885,
Anerican Type Culture Collection, Rockville, NMD) were
grown in RPM 1640 supplenented with 2 mM L-gl utam nc,
20 MM HERBS, pH 7.2 and 10% heat inactivated few

bovi ne serumlIna humdlfled 5* COQ2 incubator, The

cal s were washed with PBS containing | % FBS (away
biif f EPY 3 Sisepudeasidenenienet used BOBBOIODME Winabs, RHR, 060 we! |

r ound-H5e5? io eymrnBtdRE DR SIB 06 (CHTL IS, UndRBBKdod ol ncod DRI HERLY donino seid
Two- pteliugons EerivauRh 4, Nt3x) kbl SS9 6lads Bho ol ashe 2RO 0 glpmmof
2H7 #p@ v 1@ itigrksis 6n ok Bempl@\Whad A S @Eva), Qeo’i&ﬁs'bﬁlwln‘é St s ed
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wer eif uged . were rermvecfA CeIIs
V\Bﬂ'@n Ted—two LY A 5 3

Ant | body boun
per oxi dase conj u e nt| - human Fe anti body
(Jacksop, || wt\,/;g %"{ %F"“ﬂ’d TRSrE@EYR Bl o the
! 85 m%&f 1 HoRE 'Wﬁ“ﬁ‘l“ & Vel Brigeer i 108 B s mmameedts he d
as &B%r? gg 7.v37 in w:bafsgha cq%ﬁ*guﬁtg'{"rﬁm @o chains of the antibody in bluding to
Orjucla "E*d'f’f SPFRSted 0393 5l RPR hiad PORKS e oryalind. ehd Gsaé for
Latffﬁ?"a’t"iﬂ?"is BNty [dtsqibpdiberh Prvgral sipyiy subppiisiona cheiiedlin birirbdugecseuscs in
pl dtEebindimi CPRse VILGhecinaBbit opped by adding | M
hosphorl c acid. Titration curves were fit with a
o Jrhed offeprretalbrizombytibtion Galic CORE RS inSHAR BN mefsbrldlulig G-
pr GYERSA (eatl2 &k atla. Bocadblive biSHHD 8@ hseB finb WRERuioBRRBNG6 poleh) -
TheveaksaeBaned thataibiguisd il Rebab o b6 Al 4 bhR] J.00
C UGy fort¥ic ehri@h) ra@B indicke nigHafBs RARGLAME sGRAREERALL LA of
t hemid Eaelmdieh WRER O6%, Bhak AR Hostr LS R 1k ABuvic 9,9,{-;15; IEL@L 0N
2s0f ﬂ'ﬁaﬁbcc(ycﬁé toaQLnnﬁ:ngtsMuf mcbg (J&Q cmqup ?t t he

CORARE) tricBbulniborPibr v asSl ARAGEG: W8S nen 'V &
cash vari ant . Hence the vu ues are a rati o of the

bi ndi ng s tandard
St andar ¢_4 fal ent
concent fa

experimgats. [As Shpwn 1 n 14Dl € 2, DBIfdimg ofThe
CDR- swap4ovar jEnt _(jg268) was textrenel ey educed conpar ed
to chi MeicHM 17 FUYAG 3) IHowever, oyersions 3]to 6
showed Espr g-ed 128 Ag—fo-deternffe the minilnmum
5 i OA Loy ol by ;
nunber MU gt oS i et —mght—be—r estore
bi ndi ngzATTTRETY 18, 4 (Lai of chrrer+e ot L1 addrqi onal
10 nut at onspand GeEPT Natr T OIS Of Mgl 0TS WeT €
constr uted BY sl Thedi T ect Mt agenes] pE O proauc
variant{g47 _fh 17 hemaindichted in Jable2. I n

1%

particu : m- i uded Mu mutati A490

F67A, 1 2 -é.?:‘" ¥ and—bL7Z8A: and \l ...out ati.onsf MA1.
MB3I, aupF7LY: ‘v’x I%‘: ons—16 and 4 (‘i';‘r;o‘,ﬂ.‘ed t-he-pest
rel ati ve binarmng A prties—w-thi-Az=f-or-d—of—~that of

the clii*io version; with"o significant diflercnrco
(s.d.-+/-10%. betmeentlrotmo.

Tom ni m zef fi erum "ot nut adons, . ver si on

| Qhavi f | W-nl y4i nut at| ons of human 1S franmewor k
residues to murine fiamework residues (Table2),. was
t her ef orechosen as the humani zed form for additiona
characterization Table 2. Relative binding affinity
of i umani zed 211'V 114G variants to-Cl1520 conpared to
chimeric 2H7 wusing cell-based EIl SA, The relative
bi ndi ngdi s expressedas the co c tratipa of the
chimeric 2B7 over dib 20 concentration ofthe:
vatiantrequired for equivalent binding; h a ratio'<
|nd|cates meaker afflnlty for the varlant St andard
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6 version substitutions substitutions bindin 6.8

G-iinmera Qinerat.

2'Ss .

CDR 0: 01 3 R71V N/73K R 0.21

4 R71V (CDR's 0.21 5 1L 71V N73KP 0: 50 RR7W/ N73K .
L46P L47W0.58 7 R71V L46P 033 8 .R71V L7 8A . L46P .

F67 169L A61!

0.19 9 . R71V F61A 0.07. .10 R7I 0.12
d1. ,1(71 :F6731;.L,79A L46P 0:18 [2-. ..8 1V . - :
1146P M. . .32 i3 $71V Ig6P M33l :'. 03l 14 71V
L46P, F71Y ' 0.25 15 'IVv.. AO M4 WO0.26 16 R71V N7
A49G 146P 0.65 17 R71V,' N73 A49f3 |1 A6P 1 n47W QO . G/
25 . 49 aphke 3 Tedzk gonucy.eotide ggpuences—uled for
oonst nt cf pa_of wout atipseds” VA(AL90, R7 ke, N73K) and
Vi, (146P)34n_h nizesds 2H7 viersion 16sg 2H/7. vl 5).
Under | i nefl_codibs e e thel-lndi cated am ng acild
substitln.!;bns.HE@L——'sA P) |
t he ali gnis—a€ Ei%k4¢mh ¥d--si-ree—t-hese
were use 3 ts or-the—FabLienptate; ite
for Va ( ; » —agnse
strand, new lfEhi s used jw € e ¢avy
chaia) t ot ei n-sequenc@enf versioh 16 is
10 shown 6 EigtZ..Subsipsitftm X
osuel ettt 71V NZ3K) ' 1TBIIACT ATA-Al Q (1AC
TCC AAA B 3 rot 3
CCCA t 30 AL TCPOAAATTORT T TACCSTP N 3
Er aEr a~t Antigef=brrTtdifg detertpl aants (paf ol ope)
of 2H7 Algni ndgpasubsivesaut i ong- (Cunni_nafvam & Wl l s,
Sci ence - 1R (1984 H/7. v16
or 207.v Y974t ost-1t-he contPhutions o
i ndi vi du X ; el —bi-rdihg to
CD20. 1gf € %;ET' 3 f rom
PDRT andPDBZR¥ECT Q§iosa PUT 1 [ €U, Aty @SSAyYEd 10
rel ati vedDi ndMAQ_al[vlomat Vv _ab _described above. Severa
al ani ne guhst [BB Ut | gMsAesul |- ' i losai
decr easeglin-fi £1003A - MR,

50 H3 100eA - NDB

61 H3 1014, - 0.31

151 H3 102A - 1

117 %) R24A ]

113 L1 - 56 %ﬁ

119 L - 26A 98

120 L - 527A 1,08

12} L] - S284 1.0

122 L] - VI9A 0.41

n ] - 330A lo.o6

I L1 . Y324 1.0

E;S i} 33A 10

124 L1 - H34A 0.2]

125 L2 - 530G 0.92

126 L2 . P51 A 0.88

52 2 - S524 0.80

53_ 2 . NS3A 0.76

54 L2 L54A 0.60

127 L2 - ASS5G 1.1

128 1.2 - is56A LI
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relative binding to CD2D on WL-23 cells (Table 4). 20
Table 4. Effects of alattine substitutions In the CDR
regi ons of humani zed 2R7.v16 neasured using cell -
based EL1SA (WL2-S cells), The relative binding is
expressed as the concentration of the 2H7.v16 parent
over the concentration of the variant required for

equi val ent bi ndinst heoca a ratio <l indicates weaker
affinity fur the variant; a ratio>1 indicates higher
affinity for the variant. Standard deviation in
relative laffinfitydeferm natijon averaged + 10T %
Framewor k igubstust utilons 1 n_t A/ar | abpes dont al ns} are

relative '3 2513147 M16_accaonetdfg to nunberi hg

syst em of 56 2 at—cc ul W 0.8DD neans ho

det ect abl HEHAg-—Fhe—t-wo : i 45
7 . A . .

arc from Fgpar n
ht chai Ro[4,VCORRUT T VerST oL gcat on bst-rttt-tpns
substitutfmans & - 1. T40"H t A7 t 8A
.86 33 Hiz3 07 J6 H 173 0.31 1@, H S3TA] 97
142 tit 32A .63 143 H 33A DS 144 RL 34A 1.2 145 HL
"35A 0.25 146 H2 RS06 0. 3Eamsled7 H2 115 1A 0,65 50 8
12 Y52A 0.01 ) 48deialR@anse vilin 86 COBBgiddsi t G53A |, 89

67 2 SA4Avbdiwibns vOuldhiok8HESBues abBomiiinatold o2 hdinddds st Ebrlpbdond Buf Aere

. 6 Lidenfifind RindxBBOMAL-STningikre DO AneldscvehdbdmbhaBhariaksl RAcuanBds

B0 4apledrkid vinbos iy m@ Q16112 | 83 I1H2 TA 0. 96

61

oidimade

Table 5. Bffects of combinationy of mutations and non-alsnine substitutions in e COR tegions of
humanized 2H7.v16 measurced using cell-based BLISA (WIL2-8 cells), ‘The relutive binding to CD20 is
expressed o3 (he concentration of the 2H7,v16 parent over the copcentration of the variant required for
15 equivalent binding; honce n ritio <1 lndicates weuker affinity for the variant; 4 ratio =1 indjcates higher
" aiTinity for the variant, Standard deviation in relative afflpity determination averaged +/- 10%. Framowork
subssitutions a the variable dumaing are relative to 2H7.¥16 accurding to the humbearing system of Kabat
(Kabat at al,, supra).

2H7 cavy chain ,nght chain fﬂel&live binding
version _jsubstitutions substitutions

Ie - {- -1-

94 DF6A, NID0A SY2A 5.5

7 99T, N100G, Y100b! - 0.9

R 399G, N1DOS, ¥]100bT - 1.6

2 100G, Y 18051 - 0.80

10§ NS48, D56A - 1.7

102 NF4K, DS6A - i0.48
103___IDA6A, NIIOA . 2.1

104 SUYT, NINOG - (.21

103 599G, N1oiS - ik

106 NG - - 1

167 S100aCk, YIDOLS -

136 DS6A, NIQDA : 8564, 852A 2.6

137 DSE_’A_YNJDOA ASSG, SP2A .1
156 D36A, N1GDA 5264, S56A, 392A 2.1
107 DIGA, N100A, YIMibI 5924, Inot expressed
182 Y2IW -

52



149 2 | K64A .82 15U ,65A 1.2 153 H3 95A 89 12 VI96A
.98 13 Y97A .63 4 H3 98A .40 4S 3 S99A 84; 0.92 6
10 4 .8r 147 SIOUA 10.85 48 JOOLA .78 49 |IH3 MOM
10.02 9 113 11 YIUIJA .98 60 H3 -'10UeA 1N )8 61
HO O1A 1031 351 H3 102A 1.1 1117 r 24A 10.85 |18 LI
50 10.86 119 | 26A .98 120 1 527A 1.98 123 1 1.0
122 1 29A .41 0 1 30A0.96 A 511 32A 11 33A 1231
A H34A 124 1 .21 125 2 OG an 126 hL2 PSIA 0. 88
S52A 2 2 0.80 2 3A0,76 53 L 554 L2 L54 2 AO0,60

127 i FT. N A .

184 gy -

135 [uzow X

136 perily -

187 [vaaw .

188 [N33Q -

189 |Na3D ;

190 INaaY -

191 __|N33s -

208 M358 -

M :

210 |ASOR .

11 a .

12 |ASOL -

168 [vsow -

169 |ysoF . 0.75
170 __|Ns4D - 0.25
171 INsas - 1.2
172___|ps6K - I
173 Joser -

174 |DseN - 13
175 psen - 1.2
213 __Jnsss :

b4 |pseq -

b1 |psen -
216 psey -

176 Y5oW -

177 [vsoF -

180 |xe2r -

181 lkeap :

178 Fa3w -

179 |Feay :

157 YOIW .64
1S8__[¥97F . 12
159 [Yo8W : .64
160 [vosm - 0,88
106 |MI00G -

161 JWioooy - 0.05
162 (w1005 - .27
163 Fi00eY - (.59
i64__ [FIOCW - 0.71
163 [BIOTN - 0.64
166__|S696, N)OUG, 5100aD,Y100b defered____ |- 0.00
217 vioey . L0
%7 |- HIAY
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128 2 S56A L1 51 129 T.3 89A .46 130 1.4 90A [0, 22
5 W1A 10.88 6 92A 1.1 7 3AD.36 8 f3 A1 231 .3
SA A i32 FO6A I8 133 7A .22 $ Additional mnutations
wtt Tdg 2H7 CDR xcgfons Substitadoas of additiona

resi dues and conbi nations of stthstitudons at CDR
positions that were identified as inportant by

Al a-scanning were al so tasted. Several conbination
variants, particularly v-96 | O appeared to hind nore
tightly Can v.16. Table S. Effects of conbinations of

nmut ati-on H-ot++oRs—a—Ce—C

regi ¢ffs—gF—hurani-ret—2A7—v16 tred—uk Ty

cel | yhasgd—t3tISA (W T 24cet ST ETe Telat (va bindi hg to
CD20[i}s5 TEXpressed as the congemiration pf the

2117hssl 6 }parent over the concb’mr atl an_of the varyant
requiidZed | p—a—t-ati-61 el

i ndi P e TG >1
i ndi g Tt Stands d
devi gy ron _averaged
+ - % [JFranewor K__substit ut iremsswdyn thelvarj able
domapdans are relative PLaeconling to the

nunb R s al—-spasp—2 17
JHnagd? clt 3 :*we Ae-g—version
UbSt ttttoas—substi-tattoos—16 -% 96 D56A, NI UUA S92A

9 .5 197 99T N1OOG Y10 bJ 99 98 990 NI DO, 4 YJOOI
1.6 9 1000, yWhoks ot fQurn kT, DS GAwkscsnsl 02 N54R D56A
Nﬁ?ﬂslz |um§f mﬁlﬂ%ﬁﬁgﬁ:ﬂt &anal:wgn;lk ﬁ%@%ﬂ&“ﬁ a%gﬁ%’?ﬁggG
« ars Rt i iy
é‘A Kﬁ% g iﬁ:%%j mc'n\ll.s%wé?ﬁﬁmﬁt‘?'&&(rttﬁ} and

Isq)
é ﬁmz% i purent ﬂur tho

V{049, V71, and K73},
Thess substitutions penerally led to tittls changs Jn relative blnding (l‘able 6), Indicatlng that thare

is some TMexibility in feamework Fesidues al thess positions,

15
Tahla 6, Relarive binding in 4 coll-based (WIL2-5) assay of frauwework substitutions, 1gG varlanes are

shown wigh motalong with respect in the 2H7.v16 background. The relulive binding is cxprossed ss the
coneeateation of the 2H7.v5.3 chimara over the concentration of the variant Tequited for equivatent binding;
fiente & ratio <1 indicates weaker affinity forthe variant; a rutin »1 indfcates higher affinity for the varjunt.
20 Siandard deviation in relative effinity determination averagod -+~ 10%, Prumework substitutions in the
variabls domaing s relauve to 257.v16 acencding to the numbering system of Kabal (Kabat ¢4 81, supra)
() Varlonts (hat wase assayed with 2H7.v16 a5 the standavd opmpurator; relutive values are noomatized (0

thut of the chimery,

2H7 Elaavy chain E.ight chuin Relutive binding

vorsion  gubsitulions uhstjtutions

0.8 {ehimenn) (hirnicra) )=

16 . - .64

78 K73R - 072

7 K73H - 0.49

20 K730 - 0.5%

3 v71¢ . 042

g2 VT . .58

83 V714 .

a4 0498 ! 532
54




156 056A. NI ODA 526A, S564, 392A 2.1 107 D56A, N100OA
YI M b3 S92A ntcx resscd 382 Y27W52 R3 27F 184 9Y
185 N29W 1R6 Y321, | R7 Y32W 188 33 189 N33D 190
3Y 191 N333 08 353 09 SCS 210 ASOR 211 A 12~w
ASCF. 168 Y52w I N Y52F .75 170 54D .25 171 545 1.2
172 D36K ! 173 DS6R 174 6H 1,5 173 D5613 1.2 z17
956.5 14 0560 15 D56N 1G 056Y 174 Y59w 177 firs9p
Cl SO 2C62R 181 K62D 178 PG3W 179 63Y 157 Y97W, 64

158 Y97P 1,2 159 8W64

la3 G49L .
86 . PdSE 022

ls7 . Pacy 15

88 . P46T

104 ___|a4pA, VTIT, KI3R 5927, M32L, P46 [n026s

149 (3494, A49C, VAT, KI3R 92A, M32L, P461 {126%

110 K73R, DF6A, N10DA 9 A caprossed
m G49A, V71T, K73R - AGY

112 G49A, A3U0, VIIT, K73R - 12%

(*) Variants thut wero ussayed with 2H7.v16 og the standard comparnior;
redative valucy ure normalized to that nf ths chimern,

Exangple 8
Humanized 2HT yariants with enhanced effector functions

Becavse 2H7 van medins lysis of B-cells though both complanent-depandent sylotoalcity (CDC)
and antibody-dependent celtular cytotoxicity (ADCC), we sought to produce varlants of humanized 2H7.v16
with Improved CDC and ADCC activity, Munations of certain residues withia the Fo reglons of other
antibadies bave been describad (Idusogls o1 &), & Jmmnnel. 166:2571-2575 (2001)) for inproving CDC
through sahanced blading to (he complenment componsat Clg, Mutations have also beer described (Stdeids
et al., J. Bivd, Chom. 276:6591-6604 (3001 ) Presta ¢t ab, Bivchem. Soc. Trans, 30:487-490 (2002)) for
improving ADCC through eohanced [5G binding to sctivating Foy reeptars and reduced 1gG binding o
inbibitory Loy feceprors, 1o prevoular, thres mutatigns hava been Idsnsified for improving CDC and ARCC
activity: SZUSA/BAIIAMKISAA (alsw reltrved 1o hereln a8 3 tripfe Aln mutand or variants numbering in the Fo
reglun i sceording to the EU numbering systerms Kabat ¢t al., supra) s described (ldusogle et al.. supre

13

(200 1): Shields et ul., yupra),
Tn order to enhance $DC and ADCC activity of 2H7, a triple Alu mutant of the ZH7 Fe was

construcied, A huswanized variant of the anti-HER2 antibody 4d5 has heen produced with muttdins
S298A/ERTIAIKIISA and 18 known as 4DSHC1N0 (Le., antl-p'FHER2 IgGT (5208A/R333AKIMA),
Shilds el ub, supra). A plaseiid, pADEKe 110 encoding antibody 4D3Fel 10 (Shieldg et ok, suepra) was
digested with Apal and Hindlil, and the Fe-frogmsnt (containing rutasfony S298A/E333A/KIZ4A) was
ligeied intw the Apalittindlll sites of the 2H7 hsavy-chain vecter pDRZ-v16, to produce pDR2-v31, The
amine zeid wequenee of the vértion 31 commplets H chalo is showe io Fig. 8, Tha T.chaln is the same a3 that

of v14,

n

25

Although the constant domadns of the Fe reglor of 1oG1 antibodlss ae ralaiively conserved within
o given spewics, allcliv variutions exist (reviewed by Leftane and Lofvanc, In T8 human igG subclasses:
malecular analysix of struchere, fanciion, and regulation, pp. 43+79, F, Shakib (¢d.), Pérgtunmon Pross.

Oxfiord (T19907).

30

Table 7. Bffeces of substitwions in the Fo rexion un CD2D binding, Reletive binding to CDZ0 wos

messured in a cefl-based (WIL2-5) assay of framework substitotions. Fe mutacions (*) ave Indicated by EU

numbering (Kabat, sizpra) nnd are relntive to the 2H7.v16 pureot, The cormbination of three Als changes in
55
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160 9817 ,83 106 N100G 161 WI OkY .05 162 W.O0001'
1.27 163 FICCeY ,34 164 PIOCeW .91 f6S DIGO N , 64
166 5990 NI 000 SI OCsDY100bdel eted p.99 237 VIO2Y 1,0
207 4Y A3 192 892 193 89N 194 02 195 96N 196 WO1Y
397 WIlr 5 92% 216 920 198 3Y 199 3W 204 P935
N94Y 0 P96L 201 P96Y 2 P96W P96R 5 Exanpl e-4

Mut ati ons ataftes of franmework humani zati on

subW ut $ot u Subsci tntiuns of additional residues at
framewor k positions that were changed duri ng

{:;glgr}c r%ﬁrh:l(‘fqpr cﬁmg:g! a%“{’u?loall Qm}nﬁg %Sret s]%wn nﬂ m&nﬂ% \%WUPAU "E""

su Bg v!rtbeﬂ,gfcgﬁ ghetrﬁqgvto b:mf ‘é""’”ﬁf‘é’ ai llﬁ. umv..cri_lmtllon 0 qmuzﬁ vgﬁégﬁﬁm’”
2RP* BUFEP AP vaf*ﬂ*éwmf‘ﬁfsﬁ"we'aw&%‘tﬁ? %’““%frré“““'*’k“" A
at e vpish Slyndag feyiation ellrep iy gerrmingignpveged v 5L 0 g o

subst hutl ons 8enorally |ed to |l tde change In relative

bi odf ng (" Fa_tilzﬁ'fé “mgﬁglpat hcg th ﬁ;m:here is som
flexibility iffgg HTaWOT K TesTaues.; ese positions.
15 Tabta 6. Hastarive Ing L Nn.a o6k hased (WL. 2.5)
Assay of frardhorid Bl s 138G val i ants are
shown wi th nutations vvitE rﬁapect mthe 2H7.v 16

backgr ound. Theaufugul.ﬁzmnﬁm imrlligmjdgtbﬁiépressed as Thu

Tor developitint a3 therapeutic protelns, it iy desirnble to shooss varlatits that remain stble with
respeet o oxidation, deamidation, or other processes tha may affect product quality, in s suftabiz
15 formulation buffer. Tn 2FU7.vIf, several residues wers Kisn(fed as pussibilo sourcos of nsubilicy: V1.
(M32) and VH (M34, N100), ‘Therefore, nwiations were Iniroduced ok those sitex Yor comparizon with v16.

e

Tohle £ Relative Winding of 257 variants designed for eabanced stabllity andfor ¢[feclor function, o CD20
in a cell-hased (WTF2-5) nseay. JgO variants are shown with mutations with respect (o the 2H17.v16
20 background, The relatfve bindlng Is sxpreased as the concentration of the 2H?.v6,8 chimery over the
conceniration uf the varkant required For cquivalent binding; henee a ratia <1 indicatcs weaker affinity for
the varfant. Snnderd daviation in reladve affinity determinaton averaged -+ 10%. Framework
substintions in the variublo domainy arc relative w 2H7.v16 atcording w the numbering xystent of Kahar
and Fa mutations {% are Indicated by EU numberiag (Kabat st al, eprad (%) Varkunts that were measured
25 with ZHT.v16 us the stundisd compunator; relative values are nurmuitieed to thut uf the chimora,
Additional Fe mututions wers combined with slubility or affinity-enhuncing mutations to wlor or
enhanea effector functiony bused on previously repurted mutations (Jdusogic ot al. 2oty
tdusogle et al, (2001 Shields et al. (2001)). These changes include 5298, R3I33A, KI3MA as deseribed in
Bxxmple 5; K322 (0 reducsd CDC setlvity; D263A to reduce ADCC acdvity; K326A or K326W Lo
30 enhance CDC activity: snd S3560/MBI8L to test the effects of allotypie changes 1 the Ko region. None of
thome mututions osused significant ditferencas n CD20 binding affinity,

2H7 Houvy chain  Light chain  [Fe changes * Rfrfnlive
version (Vi) chonges  [(Vi) chunges binding |
0.8 (shimers) (shiratrs) - -1-
14 . - 0,65
62 - M32L - 046
63 M3d1 - . 0.49
fid N10DA u B
55 IN1{HIA L47TW - 2,74
66 S90A LaTW - 0,62
&7 INS4A - -
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concentration of the 2H7.v6.8 chinera over the
concentration of the variant required for cquivatcat

bi nding; hence a ratio ci indicates weaker affinity
forthe variant; a ratio >1 indicates higher affinity
for the variant 20 Standard deviation in relative
affinity deteanl naton averaged +f- 10% Prtunework
substitutions in the variable domains are relative to
2H7.v16 according to the nunbering system of KabAL
(Kabat el alL, >uprc). (*) Variants thatwetn assayed

Wth 2147 v16 _as rite standard-oospidat-er—rel (ﬁS{' ve
val ffes_at-e nor w.;;id to—that—ef~the—ehimerar), . Teavy
c haph—H--ht—ehatr-Re W e Vet in

4 bl - 33K, K8 A 0.30
ubSWI ot Nﬁﬂg rhgOrut u:%%wws
0. 6% dSR U 9 R/3TX 0. 80 K73 MD  d958\711
0.4 0. V7IA 84 0493 0 32 54 \B& 1049|
6 it A, . p ;
K73 ! 5 , . 92A
MB2ME_ak _ Yy 7 3a
ex . e 4 DA ]
K73 Dack, NIO K3 | QE;L..\II 6
as [HE_Shardems ; o
nor{izal i 0 DORITatPRe. Tz ed
211128 ' T A A e
BogHise— 2o e A - T Tnr bot h
conplemert=aepog] 208K FOh. KaRADC)  JO and. 070
atttrTx: dy-dependent cellular cytotoxicity (ADCC), we

S oughVarlinethpwodesed viaRFtWies @F=HOani ud 2117-Y16 wth
J npPYedEEnETanmAPee haefdedi®e.  Mut ati ons of certain
r esi dugSesitde befadisiae sty mbmfaskbpine DEpowif depddiion HT 1 tF BEP e s
hay& iheais H83GkRedo 4 idae g @cat. 0.@& polysorbate 20, pH 5.8 and
J. b RERI 0 5ol BQay 31 hnBiid Bre QR Inpo)usudyd For dhinpps io WS wi@BRY
t N AU SHARRE RS st dADngrBoudidd 8y sROREP @ BB MEssowREN e Nt
10 ClkundYHERY) QRS DRV G -Amashegn described (Shields in
at., ‘]'J.‘he .ulﬁ tFig. Pg?ﬂdﬁz: AR iaﬁg@% stfB Sompfacd /A 2HE v RVt aspegeto
a) fhases |ﬁ_’§e%Jﬂ5um mai§ b]ﬁ%bmé%ﬂé&%mﬂ@@de(w)mhﬁi@ Bondltfons.
I "iWsi?anfcz{ﬂ:gnfrﬁQQ@ JSLE»QJ;&QQ;,&EIJ} &%d. ﬁ%gmbh, Hrd:lm_ﬂ@ al_h Ory.
activating EcyToceptars and reduced | SO binding to
ki
¥ Scatchard analysis of nnﬁb%ng to CD240 ox WIL2-S eells
iquifibslum dissociation constants (K} were determined for 2H7 103 vuriants binding to WIL2-8
callx using rediviabeled 2HT 196, 1gG varkants wers produced Jn CHO cells. Rituxand® (source for al)
experiments is Genentecl, 8, Swn francisco, CA) and muring 2H7 (RD PharMingen, San Dlego, CA) were
20 used for compurison whlh humaalzed vasaots, The murine 2H7 aniibody ls also svailable from other
snurees, 0.5, oBivscisnce, and Catbiochem (both of San Diege, CA), Accurate Chemieal & Selemtifle Cotp.,
(Westbury, NY), Ancell (Bayport, MIN), ind Vincl-Bisehem (Vinel, Itedy). Al dllutions were perfiormed in
bindlng assay buffer (DMEM media containing 1% bovine serum whamin, 25 mM HEPES pH 7.2, und
0,00% sodlum wwide). Aliguots (0,025 mL) of 129 917,16 (odinaled with lctoperonldase) at &
25 concentratinn of 0. vM were dispensed into wells of a V-bottom 96-wall micrausssy plate, and seriul
diluons (.05 mE) of eold antihedy wars added snd mized. WIL2-5 oolly 60,000 colls in 0.025 miL) were
then added, The platz was sealed aad incubated ut rocm temperatwe for 241, then centrifoged for 15 min st

3,500 REM. ‘The supernatant was than aspirated ond the cell pelles was washed and centsifoged, The
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inhibitory lIveryteceptota, In particular, three

ma ati ons have been ldentified for |Inproving CDC and
ADCC activity: S298A/ E333A/ K334A (also referred to
herein as a triple Ala nutant or variant: nunbering in
the ft region is according to the EU nunbering
systeml Kaba( et al. supra) as described (ldttsogie et
al. supra (2(M!): Shields at at, supra), 20 In order
to enhance CAC and ADCC activity of 2H7, a triple Al a
nmutant of din 2H7 Fe was constructed, A humani zed
vari ant of the anti-HER2 anti body 4 as. bee i
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20 background, The rel ative binding Is expressed as
the concentration of the 2U7.v6.8 chinmem over the
conccnlration of the variant required fiw

equi val ent b) ndi ns hence a ratin <l indicates weaker
affinity for rite variant. Smdsrd daviation In
relative aflitdty detenni nadan averaged +1.10%
Framewor k asdxal ndona in the variabl e donai ner arc
relative to 2H7.v 16 according to the nunbering ayatem
of Xabat and Fc nmutations ('") are indicated by SU

nunbedog e s’.L‘_s.L.|.p4'.a.)___(-cp)-—B.Aé\J'-l-aA:a-t-s—J hat were
muaaur ud ":, - 5 0—8s thc st-andare~eonpar at or

rel ative :mulﬁ;s Gy gHsll'bll rzed—tothat—of —the] chi ner a.
Addi ti ondr i NUTRUEGHS Were widinud W th ST hbility
orafilnltwﬁﬁmhanC|MQonutat|ons to _alter or__enhance
éf fector functions based on previously reported

nmut ati ons (1 dusog)e et al 00); idusogio ct al.
(2001); Shi el agibegy apendo(t CAL CytotoxifiydCmmges | nahul e
5298. )28B@BaAnts B B4yid farshelckiBw dddiSeNavm-kIBadiBiKa: P 322 A
10 0 W@ ct0 hiEragTimiphtblisiia B-LRIBS Aucbriatly Badchuitee (SIBROON., /. Biok
aC tehani 2hoyo1- KB Dding KRRH 8y by exend O LB AGIE SKCDGred ortpird fremy |
andoo 8 SAGSGHMBERL, aitued D8l nLlirhs Gofpae bl ballal dhaieypin4

C h@RHEEHRman Bhnedrd WRo W ¥bech Fethbed i PorRINARo 18w a6 CHIR §Bend M BtokiN S
Causedd 154 &W'h)f la G %cﬁﬂé nﬁc‘?ﬁ%&@é fedrd hurkar 2 hbrs ekeR Gl oGor CD16

n-'-

At idd b, mreodibhd hyefeb W: 1% s Yo R be e m@RIARGE S
'c @M..&%Mf A@.ﬁJ sno,w I).,,n@a?pzom f;%a@wm el 02 adBoees
Huﬂ;grzgcd Kd tu fh 51!10\! dium‘kg'xtmniﬁﬁsm ) —
032")£‘ ’J;)E% ‘ZL" v %‘9 5 MB21
o ;%"?&%“Ci %"3’” ”’7‘%&%&“‘%@1@: 334A
' 8334A b 113 S6P. MB5ST. 4
D asioss O i w5 s‘”&“ ik

D WAL 2 ot Bmspepysly @g@mﬁm [Tl
1184 APl eregdsfo s Gwihrowsdiborap Jusye cuiisgephi, HILLR “’*Wi‘ “t;"/&’“

25 |y daffr o epomeepaiipmes Wik Segits f0-04 miagigryvell) yermms S RAYA 321

SR pis BE RIBIREP itepbpEior Rydng\gom gsupate 1 digw tngine of (PEHR
AZPrfomestgPm. 29 9333 K334A K326A 1.2xr 139 56A, NI OOA
32, SHMRCI2GEn 1338w ty3iy | RS PBIK ST GHRY VIR BpEnil wellk, 2%

Teiton X-100 was added. ‘Tha plate was then incubated for 4b £t 37°C. Levels of LDH releused were

30 messured uging a cyrooxicity (LIHD) detection kit (Kivk1644793, Rovho Disgnostivs, Indinnupulis, Indlann, )

35

foflowlng the manufactuvers tnstruetians. 0.1 mL of LDH dovelopor was added (o sach well, fotlowed by
mining for 10s, ‘The plate wag then covered with alurninum foil und inpubated in the Jark at room
temperaturc for 15 min, Optical density at 490 iwp wos then read and use to caloulate % |ysis by dividing by
the tota) LD measured in control wells, Lysis was ploticd as & function ol snlibedy concenlration, and a 4
prraeneter curve fit (KafeidzQrapl) was vsed 10 determine ECy concentrations,

The rosults showed (at humentzed 2H7 ontibodlss wers active In ADCC, with relative potency 20-
foid higher than Rituxan® Jor v.31 and v.75, 5-fold more potent than Rituxan®@ for v.16, and almost 4-fald
higher Lhan Rituxan® for v.73,
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USC Fb-atplirotiresmeprdristii 2t {409 aR7 1 16k

154 265A .700* 155 298A, R322A, K334A 0, 700* (4*)
Variants that were neasured with 2Hl.vl 6 as
conparator, relative binding values are normalized to
that ofthe chinera. 5 To test the effects of
siablllty nutations on the rata of protein
degradation, 2R7,v 16 and 2H7.v73 were fornul ated at
12-14 tng[M. In 10 mM bl eddi ne. 6%

suerose. 0. 02%pol ysorbate 20, pH 5.8 and Incubated at
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affinity as conpared to r&utine 2117, and sinilar
binding affinity to Rituxan(r). 11 is expected that
ZH7.v3l 10 will have very simlar iGto v.16 on the
basis of the binding shown in Table, 7 above. Table

P. Equilibriumbinding affinity of 21;17 variants from
Scatal atrd anal ysts Anti body variant ant 1y (aM n
Rituxan 0. 0.49 3 2117 (mar no) 1,230, 3 2H7,vl6
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.v73 1.22}0.39 4 21i7. $ 1L.WTff L+xnmmple 8 IS
Corrpl enment Dependent Cytotoxfoity (CDC) Assays 2117
igO variants were swayed for their ability to nmedi ate
conpl t ancnt - dependent |ysia of WLL2-S «cells, if CD20
expressing | ynphnbl astold B-cell line, essontlafy, as
described (fdusngie et at., J. fmas eoL 1644178-41%4
(2000) Idusugio et at. J. lnunrnoL 166: 2571- 2575
(2001)). Aah' bodkes were aerially diluted 1:3 fromn
0.1 ng/ntL stock solution. A 0.05 nL aliquar of each
M nion was added to a 96-well tissue 20 culture plate
% hadwegrowm Giionksgon® (ROSsind svenf In Ripfatraeteg pengr Joigs ‘I’fﬁf””ﬁ{?ﬁfﬂ
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form Prior to MALDr-TOF mass spectral analysis, the
rel eased ol | gosaccharl des were desalted using a
0.7-tot bed of cation exchange resin (AGSOW X8 Mb 1S
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efficient at nediating target call killing. This
anti body is effective at  ower concentrations and is
capable of nediating killing of a greater percentage

of target cells at higher concentrations titan are the
other antihodien. The activity of the antibodies is
ax follows: Lccl3-derived 2117 v31> Lee 13 derived
21"17v16> Opi 2 derived 2H7v31> Dpl2 derived 2T17vIfi >
or: to Rituxan. The protein and carbohydrate
alterations are additive. Conparison of the
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i ncluding v.16 and v.31 produced in Lee) 3 conpared to
normal fucosyl ated counterparts produecd in DPI 2. In
m ce expressing human CD14 FFoR I fl and hunan CD20.
raavat on of hLhCD20Tg" hUW 67g*nCd) 1$" nUts Hunan CD20
watt sgeab m ca were generated from human CD20 BAC DNA
(invitrogan. Carlsbad, 1S CA). Mca were screened
bared on the FAGS anal ysis of human CD20 expressi on.
HuCD20 Tg' m'ca were that crossed with InCD

16Tg' nCDI 6'r' at" to generate hUCD20Tg4huCDl 6 T(nCD
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35 | ncreased ADCC acitvhty and greater B cell depletion
o rothdGRS S5 def i cient 2117 variants over wild-type (with
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A%- 1652 1998 { ef & / g 9 Iwg)
(202 Rad *tl:*a*r?y s ovffuee g ‘wﬂ @’5*“ kel ’ When
HERTIGRINF ErMaED R "I TR (e P
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bel i eved to be physl ol oal caly rel evant because a
vari ety of mechanisns



ccuWfood to ansslinking of anal-Cp20 anti bodi es bound
to cell-surfauo CD20 in vivo. Is

It huMAb2H7. v16i humani zed2H7v16;

Rht uMAbst and” f t r r econbi nant humannonocl onal anti bodyl
and R tuxan(r) were conpared in apoptosis assays In
vitro using it secondary etosslinking antibody.

Ratios cells (CRL, 1596, ATCC, Manassas, VA), a

CD20. expresshtg. human B | ynphocyte cell line, were
axed to neasure the ability of the anti CD20 nonocl onal
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Cel kl uest Pro software (Beaus Di ckinson). Raw,os cells
t @bmewpis@esposi tive for (1) Annexin V xtaining, (2)
Ans@iEyudmandurdsrpd ehidy #hd saehi aahanichaithl BROFURirmibiagp witand ( 3)
trherauedaanraof unstained live calls, were 35 counted
and plotted using Kal ai duaraph software (Synergy
Sebivanee Rending, )>A). Both rhuMAb 217,v1 6 nod

Rblob %1 «$HRE: WhiiMie SV RN M5k cHo7 Rﬁﬂ&%guﬁ.ﬁ&ulaﬁhemel{ad drse
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thansgglj,‘gﬁ S0 %I‘g "'3 ﬁjlgg lentrations of
cr ossdvdnﬁﬁmdmfahdd lpm,Rknij 51, 2Rk tcontrol l g(3l
anti body, fractions of AnneX| n V stained cells were 40-
d 8.5 16.5, 2.5 7 , respectively, fractions of doubly
| abciad eclls were 29, 38 and 16% and numbers of
five cells counted per 10 s were 5200, 3100, and
8600. These in vitro data denonavate that apoptosis Is
one potential nechanism M In vivo B Coll depletion.
In viva crwsslinking tsf rhuMAb 2H7 or R axhnab bound
|l o cell-surface CD20 may occur through FvyR on the
surfaces of Immune effector cells. 65 $ Rxanplc 14 In
Vivo Snppressfery, of Tunor G owh The ability of
rhuMAb 2H7,vJ 6 to inhibit the growh of the R41 human
11-calls, a lynphoma ccfl [Iine (ATCC CCt.86), was
eval uated in Aalb/e nude (athymc) mca. The tgjf
cells express CD20 and have been replaced to grow in
nude m ce, produm ng t act aat atl o d| seases turmr grovvth
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injection of S x 10d WI JHynphunme calls to the flank.
Hegi nnfes at day 0, each ne= received either 100 ul,
of the negattve-control solution (PBS;
phoaphWabuf f ered saute), R nxao(r) or 2H7.v16. Dosage
was dependent on wei ght and drug delivery was
Intravenously via the tail vein. Ooup A mce received
PBS. ) 5 Goups B-D received Riluxan(r) at 5.0, ny/Kkg,
0.5 ng/ kg, and 0.05 ng/ kg respectively. Goups E G
mce received 2H7 v.i 6 n5.0 ng/ kg, 0,5 ng/ kg, and
®. Obcixp/ kg reap utivoly. The Injections were repeated
every SBEKS ekly i nt erval s during
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library. A 81JPERSCRI PTr#ep& asm d System for eDNA
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SHreé “’3&’"%‘?”1‘ S Ehpiseye mumdrineidisin, @. BUGA)% . Plaswi d DNA
containing ligated PCR ptadueta was isolated from
i ndi vi dual cl ones and sequenced The am no acid
sequence for cynonol gus nonkey CD2U |I's Shown In figure
19, Augurs 20 shows a oonpnrlson of cynoml gus and
human CD20. The cynonoi gus nonkey CD2U is ?7.3%im | w
Co human 66 5 CD20 with it dit'fennces. The
ofttt' acotlular domain contai ns one change at V 157A,
while the remaining 7 rosiduos can be found In iho
cytoplasm c ox transnmenbrane regi ons. Antibodies
di rected agai nst human CD20 were assayed for the
ability to bind and displace FI'l'G conjugated marine
2117 binding to cynumul gus nonkey cells expressing
CD20. Twenty mlliliters of blood were drawn from 2
cynonolgus nunkoys (Callfornla Reglonal Research
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an 4 x 20 m of Hool - Paque' M Pl w (Amer aham

Bl osci ences, Uppsala, Sweden) In SO ml audcal tubes
(Cr#3520* Iralaon. | kanklin Lukas, N) and centrifuged
at 1300 rpmfix 30 mnutoa RT. in a Serval 7
centrifuge. (Dupont, Newtown. CT). The PBMC | ayer was
| sol ated and washed in PAS. Red blood cells IS

war el ysedi na0, 2%NaCl sol uti on, rest oredt ol sotonicitywith
anequi val ent vol uneof al. 6%8NeCJ sol ut hon, and
contrlfuged for 10 m nutes at 1000 RPM The PBMC

PUl Ac@bmichRS 16LBHSIHEN o ¢ r
RO Gl ;W i ﬁﬁ“ i;’&ﬁ{%’;’fgﬂf:ﬁ‘“(" Bas (169

an dophs5iRe for |
A i) "““’m Y5 M il b bl gi 40 Yo Aol
PORY | mmz%a?% d ?“P%’t“?@ﬁ: g ARy g e
AN %Ml% :ﬁ% 6;{ é: PreCEE ol SarigHarpos NEk Tt PRE: Aptkadyy o edl,
Thgr";"g@,y ﬁr)ﬁf’ %PWW“&'T?’%M“HG‘WWMMy
u"’r’“é“"f‘[?B‘é‘?'“(Cat #3S2053, Fal con), with
each tube containing I x 10 cells in a volune of 0.25
m . Tubes were divided into four sets of Live tubes.
To each set was added either nmedia (RPMI1640, 39b
FBS), titrated amounts of control human 140, anti body.
Rittutatte, 2137,vlb, or Z117.v31l, The fina
concentration of each anti body was 30, 10, 3.3 and 1.1
nM I n addition, each tube also received 20 ul of
Pl uorescebt | sothl ocyanate (FITC)-cnoj ugatcd
anti - human CD20 ( Cat df S55622. BD Si nsci ences. San 25
Diego. CA),'fhe tails were gently m xed, incubated for
1 hour on ice and then washed twice in cold PBS. The
call surface staining was anal yzed on a Bpie XF MCT.
(Coulter, Mam, FT.), the geonetric neans dcrivud,
pl otted (K4cldaG aphlM Synergy Software,. Reading,
PA) versus anti body concentrations. Data in Figure 21
showed that 2H7 v.16 and 2137 v. 3l conpetitivoiy
di spl aced PI TC awdne 2117 bindi ng to eynonol gus
nonkey cells. Furthernore, Rituxana al so displ aced
MC-mari ne 2117 binding thus 30 denonstrating that
both 2117 and Ritwwnm bind to an overl appi ng epitope
on CD20. in addition, the data show that the Mwv val ue
for 2H7 v.16, 2117 v.31 and Rituxan are simlar and
fall in the 4-6 nMrange. Srranole 16 Phase |/U study
of rhuMAb 2k17 (2F17.vl6) In noderate to severe
rheumatoid arthritis 35 Protocol Synopsis A
random zed, placebo-controfcd, nultiucntw, blinded
phase 1/11 study of the safety of escal ati ng doses of
PRO70769 (rhuMAb 2117) in subjects with noderate to
severerheuuatoid ordu'itls receiving stabl e doses of
conto ulinnt ntetitotrexats. 40 objectives The
primary objective of this study is to evacuate the
safety and tolerability of escalating Intravenous (1V)
doses of PRO70769 (r')uM Ab 2137) in subjects with
noderate to savornccumatoid arthritis (RA). 67 5 Study
Doaf gn This |Is a randomyzed, pihccbo. controll ed,
mul ticenter, blinded Phase Ui, investigator-and
subj ect-blinded study of the safety of escal ating
doses of PRO70769 in conbination with MIX in subjecbt
with noderate, to sever RA. The study consists of a
dose escal ati on phase and a second phase with
enrol l ment of a lager nunber of stdtjcctx. The
Sponsor will remain unblenied to trcatnient aai gnnent
it) Subjects with noderate to seven RA who have fail ed
one to five disesso-nwditying antirhenmati o dogs or
bf ol ogt w who currently have unsatisfactory clinica
responses to bxabneat with MX will be
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enrol |l ed. Subjects will be required to receive MIX in
the range of 10-25 ng weekly for at |east 12 weeks
prior mstoutly entry and to be on a stable dose for
at | east 4 weeks before receiving their initial close
of study 15 drug (PRO70769 or pl acebo). Subjects may
al so receive stable doses of oral cortlcosteroids (tip
to to ng daily or prudni sunu equival ent) and nobl e
f reroi dal and-inflammatory drugs (NSALD4).
‘Vguqﬁgé?gkmniilgéceive two |V Infusions of PRO70769 or
pl acebo equivalent at the indicrtcd dose on Days |

and,15 acgcording to.th 0] L.0wi do S A lan

o045 Bl BobO5 b O A PR BSGPhAAL aBl ecene
fron® (hieR@eihé beidGedieacd af SIPQ IBfNOr 39 avd thy Vf segadre rod@tie amino acid

by an 20 internal™snfotydata review conmittee and
seqyisnessefid NGt e toxicity 72 hotel fol I owing the

second infusion In the |lost subject treated in each

cohort. After the dose escal ati on phase. 40 additional .

subRect s The hurmgized entiprdlygofptlaive bo Fomptising, gher heyyradalight chain

arifp €5 ssfency S SR B N GGGHI B A oCe Tevel o have

been denonstrated to be tol erable during the dose
escal ati on phase. Approxi mately 205 subjects w |

! . | be :
enr 8t | ed The hmenized, gytibogy of clam Lowherew the humgaized apilbpdy is an
Yedvyadn@digte ichSin amino acid
- ovylg(;f/l?%qrr%%ﬂ )E/’I?K ?ﬁ%aﬁtg}vd\)g EO%Q%IHEIP%QE% pg? I od E)%%gndn atmno adl
sequercel-oAWEENDENDL 3%hand HY sdspedtively. | 3-cel | depl etion
will not be considered u dose-limting toxicity
(DLC), but rather the expected pbat naeodyaamn ¢ out cone

of RBSt O7 7%6 huniahiead ABtibodynofaslaidpll] ebraprisind shicubyavyldndokight chain
for strum and RNA _anal éses, as well as, uri arrcpl es. .,
amijpq 35ib &S PGS BRADNGT & ) 40 Faspentivelyy s further comprising at least
LTGRO ] %ﬁ@g oﬁbf sedabed SR IADC activity.
On%%lgqﬁgjgdrc osr%gSt% a?cﬂslrrrlay éel%gjp |%3§gl&o§§esponse to activity
PRO70769 rteatmant in subjects with noderate to severe

RA. .Qutc Measur es .rh insary. out co 23S Ul ‘ol

i 87t udgE nUARAC TSy B GRS R B RRRHGS gipljrucions ar
S209A BB Bawi. th 35 nudoratc to severe RA. Study

Treat nent enhors of subjects will receive two IV

I nf bsl ons of PRO70769 or placebo equivalent at the

| ndigcat e4nd@ERanidd RSy oPALmIL vAREGH Bleenih® adill Qubstitution in the
fol | owi ng esceflrgtl eo plan: 40 - 10 ng PRO70769 or
Feptaorbapreeesi GRC ectivity. 4 subj ects active drug, | control
50 ing PRO70769 or placebo equival ent H subdcaw active
drug, 2 control - 200 rug PRO70769 or pl acebo
equi7val emhe MnduRkd ahsbodgtdfVadaifll 6,9whete@otht ragdino -acidSBstitution is
ﬁg PRO70769 or placebo equivalent: a subjects active
K ég).r@ZéB‘htrm 1000 ng PROr0769 or placebo equi val ent
8 subjects active drug, 2 control 45 66 5 1i1llicacy

The efficacy of PRO7070 will be neasured by Aft. _
r esBuncn Th¥ iempeized mtibgdy of chirbjSe sthereiththe ﬁ);clﬁgl@v dugtier comprises

ACR20, . . .an 70rvxponae Wi ll be sumtnrizcd by
thfi?rreuélf’ﬁ%@gﬁ%gl lﬁ’ncakrg?gg‘s% confideucu IntnrvalN will be
generated tar each getup. The conponents of these

response _and thejr _change from baseline will be . .
sut fnar i 288 hnapized, Y elaims i whergn the humanized antibody is an

antigen-binding fragment of an antibody comprising the heavy and light chain amino acid
71




Doodia 'ido data alerve denonstrated tke inbccat in
produci ng bunmani zed CD20 bi ndi ng anti bodies, in
particul ar hummi sad 2137 anti body varimw, that

mal et al oed and ovon enhanced their biol ogical
propcrdex. The liuma anti 2117 anti bodi es afthe

I nvention bound to CD20 at af6nidea xImInr to the
iminc dolor and 15 chinmeric 2147 antbodi es and were

sec@%ﬂe’é@f%ﬁ D Rces |a114§ igh | rbﬁﬂctll\n:ly?} 2R FRtHRr cérﬁﬁlﬁﬂiﬁ@aﬂl@a@one amino

depl et on. Cgr Iti'u “varidnts showed enhanced

acidBdBtioven in thetficregive thahinprons ARG Bodpr EDCrastivity: used

to treat NIL favoring the use of |ewerdosos of the

therapeutic antibody in patients. Additional, whereas

it may b®habdamasiesdyartibbdypof chini®) wheraint thb anynd fdd shitssitutions are

rrufpgge Ng nai duau to be adm nistered at a doss
S28% ¢3 38Aachi eve conplete B coil d cpledon to

obvi ate an anti body responac against it, the present

humani zed anti bodi es can be 20 admi nistered at dosages .

t hafl 1.uc hTe burpanizddaantibpdycafimbiiot S wherain thedapne e¢id subshifdion in the
Fcfeondrilff(%r‘g:ergt ﬁ@raqutna of time, as desired for the

[Seﬁl?llénl.ﬁ ar (ﬁsegse Ahd patient Tn oddi don, these
aadbodi es denwntratcd stability in solution. These

props tic f the hunmni ze 17 antibodi es make the e
| dedf- f olhe dumanize nﬁ’B@bQﬂ-ﬁéﬁf‘i@! whgkeHt the A a6id Wbstiation is

Khbaa:gepkwoef CD20 punitive cancers and a utotnmunc
di acaets these antibodi es are not expected to be
i mmunogcniu or will at |east be | ess | munogenic than

ful Ly marine or .chi nexi . i es . .

urd pad oA EeniErd b SR T dulin R (Ret Ruithr comprises
theaqpmiho aatl isabstitdtioalKBd6Ag pat ents. publ i shed applications

and other publications, tire hereby incorporated by

referenco. The practice of the present invention wl|l

enphgy. Yhi SPmafHE aWiRRly T15R ¢d coiaie teORhy 23 light chain

t echni ques of nol ecul ar gl ol ogy and the |1ke, which
amgirceacid sdqiencehef SEQTD NP. 39 and 4k respistitely eandrfnghersogaising at least

on BBl Pt Eeeblhion B AfrebloR ¥ pPeretBR OB oyl o1l &1

Col d Spring Harbor Laboratory, Cold Spring Harbor.

N. Y, 1989); Current Protocqls In Mt ut r Bdal ogv. T

Aol dhe bmariast anipogy of gl ddy Whesefhe; apns Bid subiiution i
KHbhecul ar B@mv (T. Brawn cd., IRE Press 1991); 1kn.

I'1 xet essl on Techool oav (Goeddei ad., Academ a Picas

1991); Methods for doning and Anal *Ms of 3% UJJ*Zt nM

1 org ( | . Soq.: r . [ o .

(1 and o aheaifien Bie 28 Maip Pl hGbh BY Bugad A kndbody is an
anfi¥festsindif® GagmBecohih ntfintly Dbpiikihg chiohexyy ahid 1{gRt ckiinetmino acid
sectau}gpceeg/gaﬁﬁgﬁgﬁﬂgﬁ % g@.ﬂﬁ@, rqp'??;g? v@f?% WAP; gg&l}lar?sqngr aF% 1G85t gne amino
sl HPHINIPYRTS A8 QohaeEBLABkYe XD Cs v (M

Gait ad., 1984); [l Culture r B tocbem sts R Adans

ad., Blsavier Science Publishers 1990); f inn

TranRfcrVa,.(tin f P " k u! | er PENTI

Cai 08 a8 nhigatiend hadeoal TPty herelpt el acit lepiucion s
K3Boaler ed., 1991); Animal Cell Culture (J. Pollard

Brat. e(hs., Humana Press 1990); Cuf turc of Ani nal

Rs 2"s Ed, (it Preslrnry e4 al eds., Alan A the

1987); jtjow Cvtonietrv and Sorting (M Ml ancd or at

eds., WIlcy-Liss 1990); the series Methods In

| 3neynot ngv (Acadenmic Press, 7Bnc.):Wrth M and

Hauser H. (1993); immanouhcm sery in Practice , 3rd

edition. A Johnstone & It, Thorpe, Blackwell

Sci ence. Canbridge, MA, 1996; Tcchnignes in

| mmunauyt achom strv, (0. Bullock & P. Pctrusz eds., 69

5 Academ ¢ Press 1992, 1983. 1985, | M ; Handbook of

Er xperi neat al | nrnunol ogy, (D. Weir&C.  Brnekweir,

eds.); Current Protocols in Tmunokoav (T. Colignn at

A NN AaA N o o



jtbon,tory Manual Cold Spring Tauber Laboratory, Cold

Spring Harbor, New York, 1988; Antibody 10 J ng

ecrhtt, 2 e edition (C. Borrebae*, ed., (lzfnrd

TTrmvar Ai 'y Prase 1995); and cbs series Annual Review

of I munr)loa,, the series Advance In Trmmunol ogy. 70

WHAT IS CLAIMED I'S: 1. A humani zed anti body that binds

human CD20, conprising the VH sequence fromthe am no

aci dq seq izedAt o ¢F didigsML1B €& to a cytotoxic

fro?ng't helfg%]nﬁﬁrgglggl d tllg%%gl%@gof SEQ I N NO. eﬁg@z The
agdmtmani zed anti body of claim 1, conprising the heavy

and light chain am no acid sequences of SEQ ID NO 39

and 40, respectively. 3. The humani zed anti body of _

cl aijm 1, Thb eu@ianidel eartibo@yniof eclaiantiBp odierdis the cytotoxic agent is a

anti gen-bindi ng fragnment of an antibody conprising the
radagagliye ﬁﬁ@PPPgthXéhai n am no acid sequences of SEQ ID

NO. 39 and 40, respectively. 4. The humani zed anti body

of claim1l, conprising the heavy and |ight chain .

ani 20. aciAd cempomstinne sorpriSEOteDanbod g Pf Ay o, of claims 1-19 and a

respectively, apd further conprising at |east one
phmézﬁmﬁﬁﬂa‘}s’cﬁ@%fﬁme&n in the Fc region that inproves
ADCC and/or CDC activity. 5. The humani zed anti body of

claima4, wherein the amno acid substituflons are . .4 1920
S298A E32glquig Sormulasion FREPHERE MRS ALY PHghy 5Ot H A h
IRk ' CES ' ' iaAd b Reng/ktt polysorbate 20.

gl T B G S0 A 05y SR L, D e e poly

anti body of claim6, wherein the amno acid

substitution.i.s .K326A or G . [ o+ i

ant i*Body ‘5t Al of M ee‘l%%%ﬁé\élg%cco};te%?%n grc t ﬁg?smon contained
th&OMPHh&em thé henpowitda cofiptisaubsitibuly ofang326 Af clgimsThéd.

humani zed anti body of claim 1, wherein the hunmani zed

anti body is an antigen-binding fragnent of an

ant igody 18] bl ghither BamPrising A0package insert

aci 39'71@3%@%%829%%’%%@?9&%@39’ and 40, ﬁ_ ,ﬂg packag
indiestjrec tHav ehe ,corpdsifiom tdarbec angsk ¥ itregt apn{Hosdgkingn dymphoma and/or

amno., a i.%tzubst itution in the Fc region that
rheygigid "C and/ or CDC activity. 10. The humani zed

anti body of claim9, wherein the amno acid

substitutions are S298A/ E333A/ ngéA. .%1 Tihe laims 1-17

huned$ zed\misplalsdayclsie agidthshegeo Snfibodyeot Ay RB° oLy '

substitution in the Fe region inproves CDC activity.

12. The humani zed anti body of claim 11, wherein_the

ani . aci Al exessionwestoncareprisik@gtbonusieix azié ¢f claim 244

humani zed anti body of claim 10, wherein the Fc region

further conprises the am no acid substitution K326A.

14. Jhe hwRBAICEREorapidiROMy noleic lasidraf laim @dpri sing the

heavy and |ight chain am no acid sequences of SEQ ID

NO. 39 and 40, respectively, and further conprising at

! easjy, The host cell of claim 26, which is a CHO cell.

28. A method of producing a humanized.antibody, comprising culturing a host cell
that produces the antibody of any one of claims 1-17, and recovering the antibody from the

cell culture.
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one ami no acid substitution in the Fc region that
decreases CDC activity. 15. The humani zed anti body of
claim 14, wherein the am no acid substitution is
K322A. 16. The humani zed anti body of claim 1, wherein
t he humani zed anti body is an antigen-binding fragnment
of an anti body conprising the heavy and |ight chain
am no acid sequences of SEQ ID NO 39 and 40,

respect i XG! yoti CORRAAG BSngtisite 8Rbred leic acid
am gg a)élﬁd%sugggfip%ﬁu%%ﬁlbyn@t he Fc re%?%nget %Igf g a muclele aci

encahdingemsatibGhC:auprisiig the haavy anH dighuehain araigo aaidi ssaespoest of SEQ ID
lL.ai m.16, wher.ein.th m_no ' [ .Ut ' -
NGR4T if Ao R IRl BHBE e B8 bbrpssed in the hos
celtl aims 1-17 conjugated to a cytotoxic agent. 19. The
humani zed anti body of claim 18, wherein the cytotoxic
agent is a radioactive isotope or a toxin. 20. A
CONPESi 1 {90 FARP dnfibety b Gnfink RFINails #NY RNtheOfmanufacture of a
claine 1-19 and a pharmaceutically acceptable _
medimamientr for fucing lapeptosds inoB wellsini wove, comprising peptadiiag B cells with the
nti body. of..any,one af clainms 1-19 at 20 ng/nL, 10 nM
anq%@?ﬂ%?%gygﬁﬁ%éPg éFﬁ%H 5.8, 60 ng/m sucrose, and 0.2
ng/ M pol ysorbate 20. 22. An article of manufacture

conprising a.contaiper apd a conpositio ont gi ned

 hepbi n. U@ i APHEOWo ALY (OB PICERIAS Ldg Phiie manufacture of a
mealthinBRAdYor OfreRRY LTDRS B&’i@e”’éanl:ér}%on%%i;smgh@dﬁhist&ibg 18f a patient

manuf acture of "claim 22, further conprising a package
sufferingrfrom thedianeer, atheraparticallieetfasipoameuns af dganbkodysed t o

treat non-Hodgkin's | ynphoma and/ or rheunat oi d

arthritis. 24. An isolated nucleic acid that encodes

t he3ant i WhelMseodf Adish I aviefeit i QD20 pdsitive cdncerAna B cell lymphoma

expressi on vector conprising the nucleic acid of claim
OTE’H&"‘Z’G: A host cell conprising the nucleic acid of

claim?24. 27. The host cell of claim26, which is a

CHO cell. 28. A nethod of producing a humani zed )

ant BbodyThe aspef slaimg Bulwherdimdhe tpasiive capeggtis non- Hodgkin's

t ' f o &1.aj , and
RSN W BB P butor Sl B fsab BT (275,
An anti body produced by a nethod conprising expressing
a nuycleic acid ncadi ng an antj body conprising,the .
heav§ andhf PSpfif olami . gﬁ?rﬁsl _ e@%ﬁ%ﬁ% Banogt i afgnfegymphocytic
1eukEnial @129 9r 4Rall yRHAEStic\ Ghyhdnia @1R9St cel |, and

recoveri ng the anti body expressed in the host cell.
30. Use of the antibody of any one of clains 1-19 in

t he nu . [G ryohnduei .
apopt osi 0% NLST Bpinf 39, Gt TR R byl 1B Rt g1 dosege
range bl sbotit 250 ngan’ tanbold0y mg/mér eby killing the B cells.

31. Use of the antibody of any one of clains 1-19 in

t he manufacture of a
36.  The use of claim 32, wherein the antibody is to be administered at a dosage

range of about 275 mg/m? to about 375 mg/m’.

37.  The use of claim 32, wherein the patient is to be administered at least two
doses of the antibody at 375 mg/m’ per dose.
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medi canent for treating a CD20 positive cancer,

conprising admnistering to a patient suffering from

the cancer, a therapeutically effective anount of the

anti body. 32. The use of claim 31, wherein the CD20
positive cancer is a B cell |ynphoma or |eukem a. 33.

The use of claim 32, wherein the CD20 positive cancer

i s non- Hodgkin's |ynmphoma (NHL) or |ynphocyte

predgm nait yHosailify 3, dhaeasEe Wdidaks ard4dmiisterdd Bwdweeks apart.
claim 31, wherein the CD20 positive cancer is chronic
Iynphocytlc | eukem a (CLL) or small |ynphocytic

o Pioay TEE o SRimpvkSEn e B AL petAS dhlflftered with

le@bene chemBthepeRictagembout 500 ng/ nR2. 36. The use of
claim 32, wherein the antibody is to be adm ni stered

at a dosage range of about 275 ng/nR2 to about 375
o/ a8, 3fhe [0€ o SRIM BoCHAEEINIRe IR & forl HEdAaN'S ?}Hﬁpﬂoﬁla (NHL)
to be adm nistered at ]east two doses of the ant’ibody

andt thg 7chemgthegapputic dgend. is 7st1’8d ftam thee gesfup ceaaisisiing of doxorublcm,

dni d k
erSBh B, RS Bl UGG e Pt ent

Is to be further admnistered with at |east one

chenot herapeutic agent. 40. The u e of c¢laim39,

\/\he|4é| n tUse ofathe %Pg dyh 6 -4 e F%‘Bh@rrﬁl %NHE}a““facmre of a
i fGhaaR Eﬁpa%%ﬁ-n&uﬁg Efifeabss c%‘f’ﬂp?ﬁﬁl da&rﬁiﬁm&ﬁg to a patient

group consi sting of doxorubicin, cycl ophospham d

suffening frernitirequtoimenime diseeseea theragetioaity effactivelsmonnt thrﬂte antibody.
anti body of any one of clains 1-19 in the nmanufacture
of a nmedicanent for treating an autoi nmune di sease,
conaei si Mye ageioficidiar 4 )Ovlictein thabuteimus isedse n‘g sélectad from the
t he aut oj mrupne, di sease, a Iher%ae?lﬁutl cal | y ef f c

Qo GARSISIEL Al ThFRATRIGy Archisis, TRRenE She¥metpid arhts,  Systemic lupus
t u i e
T
bowiek dreetssi ddlapzthm ﬂlrcsnbosytspem cpurpllpfu {ITRyr Jhrishetic shygmbocytopenic
pugﬁué% ag’gi"l%?us].ltg ?!.‘. 'tl y{o nl\ée ﬁl?lit dé SCI ggne}gsol?iams IgA

15} | Sease,

nepropATRA ClghD @eI}’InEurpputmw &nﬁdsﬂ[ﬁ)ua @hﬂ@,ﬁb&bﬂxlﬁls ANCA vasculitis, solid
t hr onbocyt openi ¢ pur pur a

orgaﬁlr%q%@e—% T&Eéﬂ‘i’% 23 VTS ]éOSE é}S%ﬂSSssﬁgébet??s‘B%ﬂ%t Reynayds syndrome,

g oty gpti@Rat hi es, nyasthenia gravis,
J&gscu ?%s eal\lg%?)vasculltls sol i d organ transpl ant
rejection, graft versus host di sease, di abetes

o gk o SO SR Y R TF woie

t he aut0|nnune di sease is rheumatoid arthritis.

The use of claim43, wherei,n the patjen i_s é_ufferc#%%
f r offfmoddigee pholaiey 43.evharei (Rrapasient i omROGeEde to severe

rhé@hdtGid LRRAGTERE Wal hfaﬁEd | &tbheRNvith Sa%a&%st"%bf WisBshe-modifying
antirheumati c drug. 45. The use of claim43, wherein
antitheumati¢ dmg. i s to be adninistered with a second
t herapeutic agent. 75

——n"l)

45, The use of claim 43, wherein the patient is to be administered with a second

therapeutic agent.
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46. The use of claim45, wherein the second

t herapeutic agent is an i nmunosuppressive agent. 47.

The use of claim46, wherein the inmunosuppressive

agent is nmethotrexate. 48. The use of claim 43,

wherein the antibody is to be adm nistered at a dosage

sel ected from2xl Org, 2x501y, 2x 200ng, and 2x500ny.

49. The use of claim 48, wherein the antibody is to be

admypi st d [eN eneu .0 US|.0 : ;

ant iA'E'odyﬂ)1 3%yy dgntgfa%%{ 3$’aiswrr}§éré1]§1§lei %e(t”ﬁ‘g rr%%?ﬁ%gtgu?geem s
imofunesuppesiiesagent for treating rheumatoid arthritis

(RA) in a human subject, wherein the antibody is to

be adm ni stered at a dosage sel ected fromthe group

congiyst i MHe Qe oPeldim™B, whasR th®immunod0fhreliveaneht 2xmBMotrexate.

ng. 51. The use of claim50, wherein the dosage is

2x50 ng. 52. The use of claimb50, wherein the dosage

i's 200 : u ] | ¥ Hihiddi

dosabe. | T3 B clatt 83, 'R L Bl s WBE SMErod at @ dosage
selbdted frivetha Omig (2 xep0tdgy 214 260mg and 2e¥@ie. r heurmat oi d

arthritis to severe rheumatoid arthritis. 55. A

humani zed anti body that binds human CD20 conpri si ng

t he 4bi ghtrhagek Sradaid 48¢ Rakreinadit BRtibval & He@udRtEstefed BEGhtravenous
~ID NO. 40 and 41, respectively. 56. A humani zed
infgsiplbody that binds human CD20 conprising the heavy

and light chain am no acid sequence of SEQ ID NO 42

and 43, respectively. 76 57. A humani zed anti body t hat

bi nd8. hubiae tBE2Mtibodyp raf samyy ohdreof\Velagwg Uekfc én dhe BE@faqure of a

.51 and the VL sequence .of D NO. 52.. 58.. The . .
RO B e BT R ) 67 MAGPER SEHE LR dye antbody i
to GeMHANIiESErelNg a B&AYY s@ibded FORY thehbup SeAsREng®f @x10 mg, 2x50 mg,

sequence of SEQ ID NO 44 and 45, respectively. 59. A
2x e anddxaf? MBody t hat bi nds human CD20 conpri si ng
the VH sequence of SEQ ID NO 51 and the VL sequence
of SEQ ID NO 53. 60. The humani zed anti body of claim
59, Shher &heusehef claini Bpahereinrthe desage 5850 mgavy and
l'ight chain am no acid sequence of SEQ ID NO 46 and
47, respectively. 61. The humani zed anti body of claim
59, spher ghpuld 6 cfiil IDOGYereRE Hosage sPR200Wgvy and
i ght chain am no acid sequence of SEQ ID NO 48 and
47, respectively. 62. The humani zed anti body of claim
59, er g4 i 0 j vy and
i gl’??bchg?jg ugaérll&r? %c@d@égﬁ%gﬁ%g&gge %2%5?%%%0 49 and
47, respectively. 63. The humani zed anti body of claim

59: wherejn the.anti body, conpri ses_the eavy. an .
e ohd i W i MG PERm R NS Bffery eumatoid
artiiis foeeRa6 theviglayoid Sdhritkhe humani zed anti body of claim

59, wherein the VHregion is joined to a human 1gG
chai n constant region. 65. The humani zed anti body of

217,545, WGSBS S Y B e S

chiig Gmiiso dojGequence of SEQ ID NO. 40 and 41, respectively.

56. A humanized antibody that binds human CD20 comprising the heavy and light
chain amino acid sequence of SEQ ID NO. 42 and 43, respectively.
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67. The humani zed anti body of claim 64, wherein the
human 1gGis Igd@, and the I1gd@ Fc region conprises
the am no acid substitutions S298A/ E333A/ K334A. 77 68.
An anti gen-bi nding fragment of the humani zed anti body
of any one of clains 55, 56, 58 and 60-63. 69. A
conposition conprising the humani zed anti body of any
one of clains 55-67 or the antigen-binding fragment

of aim 3 af 4

car o1 or - AopemBtaanbR RG Hidsihiak RS RRbniehe fhe Vseauence of
SE4hID Diexyl afd they eapiende afl SEQEDNI62. or the

anti gen-bi nding fragnment of claim®68. 71. An

expression vector encoding the anti body of any one of

cl aisgs 5Thb hudfanizB@ anBBddydeN chind B7N evteted® MR bintiod§| @niPrises the
68. 72. A host cell conprising a nucleic acid of c¢laim

heggy, and ight oheén aaiae agid|spqusnceeffhR 1 Nehiddpud 45 Jetmaesively.
cell. 74. A method of producing an anti body conpri sing
culturing the cell that produces the antibody of any
one 56f clAahumsaniZed Giitiprdyttha bamtsihgenan KD cogpiisagten Ve eéquence of

sl ) ek e SRR SPEIBRRSTY) “Cul tare. 75, an

anti body produced by a nethod conprising expressing a
nucl eic acid encoding the antibody of any one_of

cl aiffs 53hehugianizad aahbodyent plefpidTy Whersgdha aptibody Lomprises the
. . | . H 1 .
hebl ark e AT} oy ol RGNy NOF 4B b MRl
76. Use of a therapeutically effective anount of CD20

bi ndi ng ti.body. o UNCt | | fragnent thereqf .in .
t h e%h’an u?ﬁ% t%‘f‘?&&?& ?ﬁﬁ%q%’c%ﬁgﬁ{m fgg r WHEEER (1R, alétﬁmdy comprises  the
he@tit id g Néhairirbino a6idSedrRbELst SBEQ@ID NIE 48 20dIA7,604Rt BN ]
of Dermatonyositis, Wegner's granul omatosis, ANCA
vasculitis, Aplastic anem a, Autoi nmune henol ytic
anegha (AMEWimahBed %ﬁ%dé;of Plgfnll &g Wreé& P RAYodG Ddmprises the
Aut ol nrrune neut r openi a, stl'eman™s syndrone,
heSyoabd dighticheirsaminy acid seqiensodfi SEQ HY &i0. 4P and g¥.amdpectively.
rejection, graft versus host disease (GVHD), |gM
nmedi ated, 78 thronbotic thronbocytopenic purpura
(TTB}, HInbiheiafized hhMbsdydt tlgim F9! eiherei gheh @Jﬁtﬁioﬂ?/i domprises the
| ynphoid interstitial pneunonitis &HIV%, bronchiolitis
hegiy 4nd dightchamaping peid spiusned ohREQ NENG). SUepd Y. dpspeeiivele
Syndrone, |arge vessel vasculitis, giant cel
(Takayasu's) arteritis, nmedium vessel vasculitis,
Kawadaki The buseniged astitwhdpaifycdaimedy, twhereindbe ¥ n ZgionTisgoined to a
h useggéﬁﬁLain126 wherein the CD20 bi nding anti body is
PR IR R0 CtanhieRiols | at ed nucl ei c acid comprising t he
nucl eoti de sequence of SEQ ID NO 24 of the
Cynanol gus nonkey CD20, or_ a degenerate_ variant of
t hi §3seqdbpbwmanized antibodynfolainm fﬁuwh@rre@ the hgmen lgst isdg@ g or [gG3.
a sequence that encodes a polypeptide wth the am no
acid sequence of SEQ ID NO 25, or SEQID NO 25 with
conéér vaiThe buraamiirl antibody oficheini Gduwhenis thgbumin lgftisdgGl.
conprising the nucleic acid of claim79. 81. The
vector of claim80 which is an expression vector

wheesei N The himghigddCantibbdly of claim 64, wherein the human IgG is IgGl1, and the
IgG1 Fc region comprises the amino acid substitutions S298A/E333A/K334A.
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of claim79 is operably linked to an expression
control sequence. 82. A host cell conprising the
nucleic acid of claim79. 83. An isol ated pol ypeptide
conprising the am no acid sequence of SEQ ID NO. 25
of the Cynonol gus nonkey CD20. 79 Sequence Listing
<110> Adanms ET AL. <120> I mmunogl obulin Vari ants and
Uses Thereof <130> P1990R3Cl1 <140> US 11/147, 780

<14%3. 2006: Q] bindAR0FadiRaP0f 3 dndiied hsoay of el
2002-12-16 50>111 S 607%1%%1 763 <1511>Zt32003 0150 any one of claims

55<36,08 aﬁd:FD{(isOB/ 40426 <151> 2003-12-16 <160> 53 <210>
1 <211> 107 <212> PRT <213> Mus nmusculus <400> 1
Anlle Val Leu Ser An Ser Pro Ala lle Leu Ser Al a

Ser 68r o Alcdmpdiitiba cofdpyisial thelhiSnavded Bhtibddytof hy ok 6f claims 55-67
g Ala Ser, Ser Ser Val Ser 20, 25 30 Tyr Met H s Trp,
orman@g?p binding fragment ofjclaimHl, andya phagmpqpatieally aceaptaple oatrier.
Trp Ile Tyr Ala Pro Ser Asn Leu Ala Ser Ay Val Pro
Ala Arg 50 55 60 Phe Ser Ay Ser Ay Ser Gy Thr Ser
Tyr 78er lAguisdlated nuele®acidothat7ancddes tie antibally 6f anywre @ daims 55-67

Al a @n dn Trp 80 85 90 Ser
or@iéo erngmgﬁ%jgxf%fnt H’La @'N a @y Thr Lys Leu Qu
Leu 95 100 105 Lys Arg <210> 2
71.  An expression vector encoding the antibody of any one of claims 55-67 or the

antigen-binding fragment of claim 68.
72. A host cell comprising a nucleic acid of claim 70.
73.  The host cell of ¢claim 72 which is a CHO cell.

74. A method of producing an antibody comprising culturing the cell that produces
the antibody of any one of claims 55-67 or the antigen-binding fragment of claim 68 and
recovering the antibody or the antigen-binding fragment from the cell culture.

75. An antibody produced by a method comprising expressing a nucleic acid
encoding the antibody of any one of claims 55-67 or the antigen-binding fragment of claim 68
in a host cell and recovering the antibody or the antigen-binding fragment expressed in the

host cell.

76.  Use of a therapeutically effective amount of CD20 binding antibody or
functional fragment thereof in the manufacture of a medicament for treating an autoimmune
disease selected from the group consisting of Dermatomyositis, Wegner's granulomatosis,
ANCA vasculitis, Aplastic anemia, Autoimmune hemolytic anemia (AIHA), factor VIII
deficiency, hemophilia A, Autoimmune neutropenia, Castleman's syndrome, Goodpasture's
syndrome, solid organ transplant rejection, graft versus host disease (GVHD), IgM mediated,
78




<211> 107 <212> PRT <213> Artificial sequence <220>

<223> Sequence is synthesized <400> 2 1 Asp Ile dn

Met Thr G n Ser Pro Ser Ser Leu Ser Ala Ser Val 15

10 15 dy Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Ser

Ser Val Ser 20 25 30 Tyr Met His Trp Tyr G n dn Lys

Pro Ay Lys Ala Pro Lys Pro 35 40 45 Leu lle Tyr Al a

Pro Ser Asn Leu Ala Ser Ay Val Pro Ser Arg 50 55 60

I T e

thPoltﬂgoogg rth:ﬁr%o%ﬁige@c)’pse P g"YP& gl%ls:kﬁ\glgtop hﬂl@&]ﬂlﬁlﬁ eérhtaiﬁ‘[mune hepatitis,
lymphoittyinteGyitialhweu@onitisr (HIED lﬁantgﬁnlltﬁmbllmgSAynnMM) vs. NSIP,

G‘Eggmﬁﬂéﬂ@%%ﬁgﬁge qé%]_geSi% 8/ asc @ %;l eiz(i%lz(ayk%? ar?erltlls medium

veDRU VAN GRS, KRAsuki¥DRZaseemdatartestisydtokesi zed  <400> 3
Asp lle G@n Met Thr Gn Ser Pro Ser Ser Leu Ser Ala

Ser Val 15 10 15 Gy Asp Arg Val Thr Ile Thr Q/s
Arg 4l a g%%ugafc?ﬁmé %hé%}&/ n 48 AP0 ndiflS Mhtibbly ksSituting

Trp Tyr Lys Ala Pro Lys 35 40 45 b
Leu Leu Ile Tyr Ala Al a Ser Ser Leu A u Ser Gly Val

Pr o T%(f) 1sggﬁwf‘efﬁg%cl? gor?anlxgg ﬁw nucleGnXe sequence ongﬁQ ID NO.

24 of the Cynomolgus monkey CD20, or a degenerate variant of this sequence.

79. An isolated nucleic acid comprising a sequence that encodes a polypeptide
with the amino acid sequence of SEQ ID NO. 25, or SEQ ID NO. 25 with conservative amino

acid substitutions.

80. A vector comprising the nucleic acid of claim 79.

81.  The vector of claim 80 which is an expression vector wherein the nucleic acid

of claim 79 is operably linked to an expression control sequence.

82. A host cell comprising the nucleic acid of claim 79.

83.  An isolated polypeptide comprising the amino acid sequence of SEQ ID NO.
25 of the Cynomolgus monkey CD20.
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Ser Ser Leu G n Pro Gu Asp Phe Ala Thr Tyr Tyr Cys
AG@n dn 80 85 90 Tyr Asn Ser Leu Pro Trp Thr Phe Ay
A@n dy Thr Lys Val Gu 95 100 105 Ile Lys Arg <210>
4 <211> 10 <212> PRT <213> Mus mnusculus 2 <400> 4
Arg Ala Ser Ser Ser Val sSgyenfyriidtindis 5 10 <210> 5
<211> 7 <212> PRT <213> Mus nusculus <400> 5 Ala Pro
<1igey Adams EBAIAla Ser 5 <210> 6 <211> 9 <212> PRT

<400> rp Ser Phe Asn
o apiot PG V5T 5 LrSe TR0 b, By 29155 s
<1i’8i39£'§§43%3c <400> 7 A n Ala Tyr Leu dn Gn Ser Ay A a
G u Leu Va]f Arg Pro dy 15 10 15 Ala Ser Val Lys
<1dBt uSer1/Qys, Agys Ala Ser Ay Tyr Thr Phe Thr 20 25 30
<18er 2dya-obsey Met His Trp Val Lys A n Thr Pro Arg G n
Gy Leu 3540 45 du Trplle Ay Alalle Tyr Pro Ay

1 8} I
SR, Ser Tyr

<150> US 60/526,163
<151> 2003-12-01

<150> PCT/US03/40426
<151> 2003-12-16

<160> 53

<210> 1

<211> 107

<212> PRT

<213> Mus musculus

<400> 1
Gln Ile Val Leu Ser Gln Ser Pro Ala Ile Leu Ser Ala Ser Pro
1 5 10 15

Gly Glu Lys Val Thr Met Thr Cys Arg Ala Ser Ser Ser Val Ser
20 25 30

Tyr Met His Trp Tyr Gln Gln Lys Pro Gly Ser Ser Pro Lys Pro
35 40 45

Trp Ile Tyr Ala Pro Ser Asn Leu Ala Ser Gly Val Pro Ala Arg
50 55 60

Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile Ser
65 70 75

Arg Val Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cysg Gln Gln Trp
80 85 20

Ser Phe Asn Pro Pro Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu
95 100 105

Lys Arg

<210> 2

<211> 107

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 2



50 55 60 Asn G n Lys Phe Lys Ay Lys Ala Thr Leu Thr
Val Asp Lys Ser 65 70 75 Ser Ser Thr Ala Tyr Met dn
Leu Ser Ser Leu Thr Ser Au Asp BO 85 90 Ser Al a Val
Tyr Phe Cys Ala Arg Val Val Tyr Tyr Ser Asn Ser 95
A$P(1208ln Pyt ThrpGly SePhrroABer Pak TEpS€} WB1FhFer@vyl Thr
Thr Val Thr Val5 110 115 120 SéP Ser <210> 8 <?i1>
122 <212> PRT <213> Art|f| ci al uence <2 O> 3
Sy Fee ‘@é‘hﬁf@ﬁc%;ol SIS FREHES ’é%IMM >58° &0 i n Leu
Val Au Ser Ay Ay Ay Leu Val~dn Pro Ay 1 10 15
e Y srfaayAla 284 sebyryly bxdhr
é’[e'?h?l%gyaéfﬁoéﬁgg?ﬁ Tyyl(rQ/Asn Mgt ﬁHl s Trp Va)I%yAﬂg An
Ala Pro Ay Lys Gy Leu 35 40 45 GQu Trp Val Ay Ala
Leb el 18y TyProa Gy famn AehyLeASPla Iser Sey Ty¥ PrB0S35A68 Asn
A n Lys Phe LyESJ Ay Arg Phe The5l1le Ser Val Aspélys
Ser 65 70 75 ys Asn Thr Leu Tyr Leu G n Met Asn Ser
PE%LﬁeAr@IYAlSaréla A Glyorasien) Pﬁ*ﬁrﬂm Lew e Tihe *Fgg Cys
Ala Arg Val Vi Tyr Tyr Ser Asri®Ser 95 100 105 Tyr
y hr
S%ﬁe}lglrg%g"%% X b g”f%?i%%é%ﬂ% i Vngri > PRT
<213> Artificial Sequence
Ser Phe Asn Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
95 100 105

Lys Arg

<210> 3

<211> 108

«212> PRT

<213> Artificial Sequence

<220>
<2235 Sequence is synthesized

<400> 3
Asp Ile Gln Met Thr CGln Ser Pro Ser Ser Leu Ser Ala Ser Val
1 5 10 15

Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile Ser
20 25 30

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

Leu Leu Ile Tyr Ala Ala Ser Ser Leu Glu Ser Gly Val Pro Ser
50 55 50

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75

Ser Ser Leu Gln Pro Glu ARgp Phe Ala Thr Tyr Tyr Cys Gln Gln
BO 85 90

Tyr Asn Ser Leu Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu
95 100 105

Ile Lys Arg

«<210> 4

«211> 10

«212> PRT

<213> Mus musculus



<220> <223> Sequence is synthesized <400> 9 du Val
AGn Leu Val Qu Ser Ay Ay @y Leu Val G@n Pro dy 1
510i5 Gy Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay
Phe Thr Phe Ser 20 25 30 Ser Tyr Ala Met Ser Trp Val
<4pfg4@n Ala Pro Gy Lys Ay Leu 35 40 45 Gu Trp Val
Apg plyafen Ser S @Yy Saspivg Yetg¥sSer Thr Tyr Tyr 50 55
60 Ala Asp Se Val Lys Ay Ardg°Phe Thr Ilie Ser Arg
o8P Asn Ser 65 70 75 Lys Asn Thr Leu Tyr Leu @ n Met
oish-Ser Leu Arg Ala Gu Asp 80 85 90 Thr Ala Val Tyr
1Y J&¥s Ala Arg Gy Arg Val Gy Tyr Ser Leu 95 100
<2195 viis TWlscAs@:s Tyr Trp Ay A n @y Thr Leu Val Thr Val
Ser Ser 110 115 <210> 10 <211> 10 <212> PRT <213>
<4Mus smuscul us  <400> 10 Gy Tyr Thr Phe Thr Ser Tyr Asn
AlptPrid Ser Ben(eu<RipSef] <211> 17 <212> PRT <213> Mis
muscul us <400% 11 Ala lle Tyr Pro Ay Asn Ay Asp Thr
<2§ r Tyr Asn G n Lys Phe 1 5 10 15 Lys Gy <210> 12
215713 <212> PRT <213> Mis nuscul us

<2 >
«212> PRT
<213> Mus musculus

<400> 6
Gln Gln Trp Ser Phe Asn Pro Pro Thr
5

«<210> 7

<211> 122

<212> PRT

<213> Mus musculus

<400> 7
Gln Ala Tyr Leu Gln Gln Ser Gly Ala Glu Leu Val Arg Pro Gly
1 5 10 15

Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr
20 25 30

Ser Tyr Asn Met His Trp Val Lys Gln Thr Proc Arg Gln Gly Leu
35 40 45

Glu Trp Ile Gly Ala Ile Tyr Pro Gly Asn Gly Asp Thr Ser Tyr
50 55 60

Asn Gln Lys Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser
65 70 75

Ser Ser Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Asp
80 85 20

Ser Ala Val Tyr Phe Cys Ala Arg Val Val Tyr Tyr Ser Asn Ser
95 100 105

Tyr Trp Tyr Phe Asp Val Trp Gly Thr Gly Thr Thr Val Thr Val
110 115 120

Ser Ser

<210> 8

«<211> 122

<212> PRT

<213> Artificial sequence

<220>




<400> 12 Val Val Tyr Tyr Ser Asn Ser Tyr Trp Tyr Phe

Asp Val 5 10 <210> 13 <211> 5679 <212> DNA <213>

Artificial Sequence <220> <223> Sequence is

synt hesi zed <400> 13 gaattcaact tctccatact ttggataagg
<2@hatsacegme at gaablatieed0 tcattgctga gttgttattt

aagcttgccc aaaaagaaga agagtcgaat 100 gaactgtgtg

<4gftdogt aga agctttggag attatcgtca ctgcaatgcet 150,
St gvt?gaf’Ja‘t J°Yc aﬁg‘htsgracblgaﬁ aé’ég Bt A g8t " Cagyf agagg
200 gggcgctgta cgaggt aaag cccgatgcca gcattcctga
Gggas%gam{: Argd Xy HAIGLICHACAOC GRL I AGOEy AGRY ARG TRy
ttgaagcatc Ctcegtcagta 300 aaaagttaat cttttcaacao
gctgtcataa agttgtcacg gccgagactt 350 atagtcgcett
stgtylrt At Met tHilsaatgival tadggtacla Paatle dagccUO0eu
tcggtacccg ggdgat cctct agaggttgdf gtgattttat gaaéaagaat
450 atcgcatttc ttcttgcatc tatgttcgtt ttttctattg
GeY deRaMgEIBA 2 BIYTHE ey Sty 2ER Hyabi TEECHt E{é?c
gagctccctg tcéﬁcct ctg 550 tggaégat ag ggtcaccat
C t g 0
St R e R e S
gaaactactg atttactatg ctagcaacct cgagtctgga gtcccttctc
L¥dsngChd CEGIHG BéC eyttt AgoGaeguat brd caat @hugasy
cat cagcagt 7500 ctgcagccag aaga@sttcgc aacttattaeo
tgtcaacact cttggggtat 800 tccgcgcaca tttggacagg
ThE ddeatrigyyJagattaada dygattyVdy BE0TYT (568 RTater
tgtcttcatc ttcecgccat ctgatgag}g gttgaaat ct 906°°
ctgett. ctgttgt cet t gacttc C...CC gaggc
GER ﬂ%§ Rt o R PR
aactcccagg 10 agagt gt cac agagcaggac agcaaggaca
sgeaeet acag cctcagcagc 1050 accctgacgc tgagcaaagc
agact acgag aaacacaaag tctacgcctg 1100 cgaagtcacc
cat cagggcc tgagctcgcc cgtcacaaag agcttcaaca 1150
<2g9gdagagt g ttaagctgat cctctacgcc ggacgcatcg tggccct agt
<21P9@l%acgcaagttc acgtaaaaag ggtatctaga ggttgaggtg
<2121 t""4t gaa 1250 aaagaatatc gcatttcttc ttgcatctat
<2hit &gEtTT At BN a 1300 caaacgcgta cgcet gaggtt
25@gctggtgg agtctggegg tggectggtg 1350 cagccagggg
<29¢1 GRgL&Re L tghepddt.gcagettctg getacacctt 1400

<400> 9
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly
1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
20 25 30

Ser Tyr Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
35 40 45

Glu Trp Val Ala Val Ile Ser Gly Asp Gly Gly Ser Thr Tyr Tyr
50 55 60

Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser
65 70 75

Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp
80 85 90

Thr Ala Val Tyr Tyr Cys Ala Arg Gly Arg Val Gly Tyr Ser Leu
95 100 105



caccgaat at atcatccact gggtccgtca ggccccgggt aagggcctgg
1450 aatgggttgc atcgattaat cctgactacg acatcacgaa
ctataaccag 1500 cgcttcaagg gccgtttcac tataagtcgc
gacgattcca aaaacacatt 1550 atacctgcag at gaacagcc

Ty FgPrgtIydrgdilvasiy &y gitat bew ¥pt Be0bal Fegettyat g

gat cagcgat tt¥4 cgact act ggggtldd aggaaccctg 1650

. tca%cgtct cctcggcctc caccaagggc ccatcggtct tccccctggce
:zi?b , accctcctcc aagagcacct ctgggggcac agcggecctg

>

sJgctgectgg 1750 tcaaggacta cttccccgaa ccggtgacgg

b 91 GRLogad.stlLaggecgeec 1800 ctgaccagcg gcgtgcacac
cttcccgget gtcctacagt cctcaggact 1850 ctactccctc

<4@g@gc€ag@cgt gg tgaccgtgcc ctccagcagc ttgggcaccc 1900
Gagauet dcatthet YoadeyiTyr skencMetadige ccagcaacac caaggt ggac

1950 aagaaagtt’g agcccaaatc tt@gPgacaaa actcacacat

§accaccgca 2000 6 tgcaccagta tcgtccattc cgacagcatc

<2
<2
<2
<2

%%@tcact at ggcgtgct 2050 gctagcgecg ccct at acct
Egﬁgcctc cccgegttge gtcgecggtge 2100 atggagccgg
gccacet KA, ¢¢d gaat gga agccggcgge acctcgctaa 2150
cggattcacc actccaagaa ttggagccaa tcaattcttg cggagaactg
<4320Q1 tgaatgcgca aaccaaccct tggcagaaca tatccatcgc
Al cogetat Cra228¢ aéC GAgCagc ChiGat guggegn Gahclyegghe
agcgttgggt cctggccacg 2300 ggtigcgcatg atcgtgct &
tgtcgttgag gacccggcta ggctggcggg 2350 gttgecttac
Lygqtli¥agcag aat gaat cac cgatacgcga gcgaacgt ga 2400
agcgactgct gctgcaaaac gtctgcgacc tgagcaacaa catgaat ggt
22450, cttcggtttc cgtgtttcgt aaagtctgga aacgcggaag
b gagggccct 2500 gcaccattat gttccggatc tgcatcgcag
2988 ggrgct g gctaccctgt 2550 ggaacaccta catctgtatt
<288CcgRaoRgGeul ggcatt gac cctgagtgat 2600 ttttctctgg
tcccgecgca tccataccge cagttgttta ccctcacaac 2650
<4gt+ deagt aa ccgggcatgt tcatcatcag taacccgtat cgtgagcatc
VayoRl BYxfler ot Ave Sec giralre e aRiec dep ddaacagaa
attccccctt 275@ acacggaggc at é8agtgac caaacaggaa
,aaaggcgecce ttaacatggc 2800 ccgctttatc agaagccaga
“Scatt ct tctggagaaa ctcaacgagc 2850 tggacgcgga
2Tl 53369 ggag gag ggacgcgg
i gaagaggca gacatctgtg aatcgcttca cgaccacgct 2900
<208 gagctidiadCsgpaneat ccggaaattg taaacgttaa tattttgtta
2950 aaattcgcgt taaatttttg ttaaatcagc tcatttttta
<zaecaat aggc 3000 cgaaatcggc aaaatccctt ataaatcaaa
<2ayaseagace faganbggdtze@050 tgagtgttgt tccagtttgg
aacaagagtc cactattaaa gaacgtggac 3100 tccaacgtca
<48%yddcgaaa aaccgt ct at cagggctatg gcccactagg 3150

PYIHERAT CETETHREAL TEAA P 110 Hc §EFPGR T gfaaagcac

CC
S A

g82aYe g8 Y IAHGYI MPe t SR attatcgtea ctgcaatget 150

tegeaatatyg gegcaaaatyg accaacageg gttgattgat caggtagagg 200
gggcgctgta cgaggtaaag cccgatgcca geattcctga cgacgatacyg 250
gagctgectge gogattacgt aaagaagtta ttgaagcatc ctcgtcagta 300
aaaagttaat cttttcaaca gctgtcataa agttgtcacg gccgagactt 350
atagtcgett tgtttttatt ttttaatgta tttgtaacta gaattcgagc 400
tcggtacccg gggatcctet agaggttgag gtgattttat gaaaaagaat 450

atcgcattte ttcttgcatc tatgttcgtt ttttetattg ctacaaacgc 500

5




t agggcgct g gcaagt gt ag cggtcacgct gcgcgtaacc accacacccg
3350 <ccgcgcecttaa tgcgeccgeta cagggcgecgt ccgcatcctg
cctcgecgegt 3400 ttcggtgatg acggtgaaaa cctctgacac
at gcagct cc cggagacggt 3450 cacagcttgt ctgtaagcgg
at gccgggag cagacaagcc cgtcagggcg 3500 cgtcagcggg
IERAGGRY GG S ERAEFY PREGILHFE CARIFAECHTaFFeWEFF BT
at a tatac t ttaact atgc catc a
ST o FOF G  HELeT g R G Aa B die od
c EE&J %gac
gggcg:%g\tg%%tggasc g% C%g@%%%g ca%%é&&a%gggaa%%

fcctcgetc act tgcgct cggt cgttcggctg

geSOGARES 3Gt E AiGRY R c Ll LRARPIGL O RhoBr cdthaat aagQt
t at ccacaga at caggggat aacgcaggaa agaacatgtg 3800
gagaadg Gt c CaPtan angs coBagaace grdaraaaaggeestgogrv t gct gg
3850 cgtttttcca taggctccgc ccccctgacg agcat cacaa
camgc@gasa:@@9@9@@90twﬁg@@agath@%ﬁaaﬁtaﬁesaﬁtéﬁeja

a cagatt

ctataaa at acca tt 3950 tccccctg ctccc%
FERRIERCT C6 PR PEE GHEE e CHRACE A HTOD e bt 4CRt
cg SRYGEL Ll ELGGEL G- HARYCOLHYG 6L LEEIGaE A Q80

agctcacgct gtaggtatct Tagttcggtg taggtcgttc gctccaagct
o840 5c893e Lt Hlglg CREYFaGHEE CadctB L E £ E6afHGAGEHTEHC
gccttatccg 4150 gtaactatcg tcttgagtcc aacccggtaa
cgatAegag tthgadnyes atlaged?f cgragoanceactricggdnaoay
gattagcaga gcgaggtatg taggcggtgc 4250 tacagagttc
g gE&eLY gsag@wﬁamﬂcaawget HECtAHFa aggRea8I4 308°

1550 S R AR EE L TR A0kD

ALl
t ol
QAL e 00 et gotcane L. cosperasas

gb§4:GAGES 1€ 2 86118 A6F AL ARG §RGGattR00ggdcaBgggabt
tggtcatgag attatcaaaa aggatcttca cctagatcct 4550

atyd=agat ¢ aagbasiagaagithttta@aadwaghgpicaatiitatgad aegagt aaa

4600 cttggtctga cagttaccaa tgcttaatca gtgaggcacc

aﬁ%ﬁa@fce*avg csgaamtc atterateht oottt tat et AP akR t1§E?:
actccccg 4700

at aaCtaC ata c
cpdrEst AR T R L R L
A
cg%%%%%%%%tggt% g@ctt cLAE %&%@Et@c%asgv?agﬁgé‘tt %QQO

dg ccgagtgcag aadgtggt cct gcaactttat ccgcctccat
c48afdat 5€ agt et @labt Aok 884106 CoSEO3FAR! AgRQEERINALH
tcgccagtta 4900 atagtttgcg caacgttgtt gccattgctg
acagtaycgiccgyitghc asggadidsg adatghogst tgatgtaat@gdﬁw
attcagctcc ggttcccaac gatcaaggcg 5000 agttacat
cpeceasd @ccafgﬁtgeaatééaaawggﬁ%gét%%e%wgeétts65 ° 8

oS00 o GERtRE G St P BTGP L AL GREa0ERD
1650

gt:&%%gggtgtatég&%at ttottegact actggggtea

aggaaccctg

gtcaccgtet
accctectcece
tcaaggacta
ctgaccageg
ctacteccte

agacctacat

aagaaagttg

ccteggectce
aagagcacct
cttecceocgaa
gcgtgcacac
agcagcgtgg
ctgcaacgtyg

agcccaaate

caccaagggce
ctgggggcac
ccggtgacgg
cttecegget
tgaccgtgcec
aatcacaagc

ttgtgacaaa

ccateggtet
agcggccectg
tgtcgtggaa
gtcctacagt
ctceageage
ccagcaacac

actcacacat

teccectgge
ggctgcctgg
ctcaggcgcece
cctcaggact
ttgagcaccc
caaggtggac

gaccaccgca

1700
1750
1800
1850
1900
1950

2000




ttctgtgact ggtgagtact caaccaagtc attctgagaa tagtgtatgc
5200 ggcgaccgag ttgctcttgc ccggcgtcaa cacgggat aa

taccgcgcca 5250

cat agcagaa ctttaaaagt gctcatcatt
ggaaaacgtt cttcggggcg 5300 aaaactctca aggatcttac
tegicgbt P agat @t agtdoegastagt apregbcE358tgasbEgrtgeaet
caactgatct tcagcatctt ttactttcac cagcgtttct 5400

IERAACH AT £5° BAHACHE JRAG Y CAT aHYES- G aAFREIT P Y dat hagggce

5450 acac t g gatac_tcatactctt cctititcaa
a'fgac-{atggf H&5° Ggag& ??? 02 PG GETRCL JECPER gagcg
t a
A e g E@%%o%@%%%%?%z%g?%

t§2agaaeL Gactiattaticatagacat {aa268c dgat gaagatarHE560

ggcgt at cac gaggcccttt cgtcttcaa 5679 <210> 14

<211>

t@dcagd] 2ra@REga IBEckrdagt | adcak t RmfuerkggccazP@30&k223>

Sequence i s synthesi zed

<400> 14 Met Lys Lys Asn Ile

99\?%9%%9 LaéﬁgtL%"lECN TP SR WE L IFHEIVRR Wﬁé"ggi‘9’3§ f65‘15

Thr

SEigrebite SE0uetsns B et e red B i dratbled Bhod ' |

Sl e

Thr

Ser

Ser

Tyr

er Tyr

Met

| 5 o e
Fhal | cTBgacdSe AQedn &Y Satd: gt tggg’g% HInS

Tt dqygltytc GybgdtRgt Yanablt € doh Yadaytgdagy P&acgcl_:;y&d_eaod_eu

Ile 65 70 75 Tyr Tyr Ala Ser Asn Leu 3 u Ser

dy Vval

gPrayaBeat AtgefivetSargcaB@@8 GO9ckgctSegct@opcSey 2688 Thr
95 100 105 dn
IPHF ALt %bc%tw a&“’%ﬁ"ﬁ(]’ﬁ%ﬁ% BFTPAAFERSEérf % p

Asp Phe Thr

fheroEss

15 120

cccqﬁﬁgci tcc

Leu Thr

Il e Ser

st

Ser Leu

Phe

e

Sl g

Thr
g/ﬂ a

g%%a%%%a %%E;gé@:\ltgg%au:&cpgetaBrcecft!‘aQ §9‘_'gaé§9tc.g2b|00 140

ctctetegtt
acacggaggce
cegetttate
tggacgegga
gatgagcttt
aaattcgegt
cgaaatcggce
tgagtgttgt
tccaacgtca
tgaaccatca
taaatcggaa
ccggecgaacg
tagggegetyg
ccgcogettaa
ttcggtgatg
cacagcttgt

cgtcagcggyg

tcatcggtat
atcaagtgac
agaagccaga
tgaacaggca
accgcagcat
taaatttttyg
aaaatccctt
tccagtttgg
aagggcgaaa
ccctaatcaa
ccctaaaggg
tggcgagaaa
gcaagtgtag
tgcgcegeta
acggtgaaaa
ctgtaagcgg

tgttggcggg

cattacccce
caaacaggaa
cattaacgct
gacatctgtg
ccggaaattg
ttaaatcage
ataaatcaaa
aacaagagtc
aaccgtctat
gttttttgag
agcccccgat
gg;agggaag
cggtcacget
cagggcgegt
cctetgacac
atgccgggag

tgtecggggcy

atgaacagaa
aaaaccgccce
tctggagaaa
aatcgcttca
taaacgttaa
tcatttttta
agaatagacce
cactattaaa
cagggctatg
gtcgaggtgc
ttagagcttyg
aaagcgaaag
gcgegtaacc
ccgecateetg
atgcagctcce
cagacaagcc

cagccatgac

7

attcceccett
ttaacatggce
ctcaacgage
cgaccacgct
tattttgtta
accaataggc
gagatagggt
gaacgtggac
gececactacg
cgtaaagcac
acggggaaag
gagcgggcede
accacaccceg
cctegegegt
cggagacggt
cgtcagggceg

ccagtcacgt

2750

2800

2850

2900

2950

3000

3050

3100

3150

3200

3250

3300

3350

3400

3450

3500

3550



An
Asn
an
Ay
190
af¢gatbecy Septdtptac 2BQCROBCR 1P ICAPERIAS pITBPRIT U 3EYS Hi s

Leu Lys Ser Gy Thr Ala Ser Val Val Cys Leu Leu
Asn 155 160 165 Phe Tyr Pro Arg Qu Ala Lys Val
Trp Lys Val Asp Asn Ala 170 175 180 Leu G n Ser
Asn Ser A@n Gu Ser Val Thr Qu @ n Asp Ser 185
195 Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu

Lys Val Tyr Ala Cys Qu Val Thr H's 215 220 225 dn
gE‘é’SFQEEﬁE’ §€Fa“§é‘rtaF>r9tfg%$t9PﬁratLa§?§9‘§é:ra BHEEEFP NG G y
30 23 <210> 15 11> < PRT
RasR B Reree sRiTeRce” S3nsi bR et ol ¢

c al L
; %%&A?%é N

gt aA58 AlaBcdatagd & chygbodal addghadia MedacakgedSeBo®0 25
30 dy Ay @Ay Leu vVal @dn Pro Ay Gy Ser Leu Arg
apeapaBegc Cpgcafdod Ca8gfdagAbaraSegyag 9CQHFE!C'!I'¢H 3Phe Thr
GIuTyrIIeIIeHlsTr Val 50 55 60 Ala Pro
YL (rgstereT ot A e e £R VL N

T e Th ys
e {rehiee BhonEien Brannisen ocasiouk et e o
t@éﬁhcz éa.%%Htaaeic# %}fhtc%stég%gcéégé cRlcgbEth 2660 Leu
a du Asp Thr a Val Tyr Tyr Cys Ala 110 115
c&@g&taé&tg gtEpgddtet SeiecdsirgBheaddhgr Aepgdiyttcieqr @yo A n
@y Thr Leu 125 130 135 Val Thr Val Ser Ser Al a Ser
aFttrcaygst @tyadragcSeragyatadRhetFabcgtete gotccaaget 4100

gggctgtgtg
gtaactatcg
gcagoageca
tacagagttc
tatttggtat
ggtagectett
tgtttgcaag
ctttgatctt
taagggattt
tttaaattaa
cttggtctga
atctgtcetat
aactacgata
cgcgagaccc
gccggaaggyg
ccagtctatt
atagtttgcg
tcgtcgtttg

agttacatga

cacgaaccee ccgttcageoc cgaccgetge

tcttgagtee
ctggtaacag
ttgaagtggt
ctgegetetg
gatcecggcaa
cagcagatta
ttectacgggg
tggtcatgag
aaatgaagtt
cagttaccaa
ttegtteate
cgggagggct
acgctcaceg
ccgagcgcag
aattgttgcc
caacgttgtt
gtatggcttc

tcecececcatgt

aacccggtaa
gattagcaga
ggcctaacta
ctgaageccag
acaaaccacce
cgcgcagaaa
tctgacgcete
attatcaaaa
ttaaatcaat
tgcttaatca
catagttgece
taccatctgg
gctccagatt
aagtggtcct
gggaagctag
gccattgetg
attcagctcco

tgtgcaaaaa

gacacgactt
gcgaggtatg
cggctacact
ttaccttegg
gctggtageg
aaaaggatct
agtggaacga
aggatcttca
ctaaagtata
gtgaggcacc
tgactcecceg
ccccagtgct
tatcagcaat
gcaactttat
agtaagtagt
caggcategt
ggttececaac

agcggttage

gecttateceyg
atcgccactyg
taggcggtgce
agaaggacag
aaaaagagtt
gtggtttttt
caagaagatc
aaactcacgt
cctagatcect
tatgagtaaa
tatctcageg
tcgtgtagat
gcaatgatac
aaaccagcca
cegectocat
tcgecagtta
ggtgtcacgc
gatcaaggcyg

tcectteggte

4150

4200

4250

4300

4350

4400

4450

4500

4550

4600

4650

4700

4750

4800

4850

4900

4950

5000

5050



10 140 145 150 Leu Ala Pro Ser Ser Lys Ser Thr Ser
Gy Ay Thr Ala Ala Leu 155 160 165 dy Cys Leu Val
Lys Asp Tyr Phe Pro Qu Pro Val Thr Val Ser 170 175
180 Trp Asn Ser Ay Ala Leu Thr Ser Ay Val H's Thr
cBRivgaPrgr Abbcadh8bt 0@t d@ivcy VagthetatE actSeraBdy SOVY Leu
Tyr Ser Leu Ser Ser Val Val Thr 200 205 210 Val Pro
atggcagedc SEFAYAEGt Gl SFETRTEIGE AEPRFAtRAE F3392EgSEtASH Yl
215 220 225 Asn His Lys Pro Ser Asn Thr SIAY p
S S AR e TR A R A
' <<_?a;lc% 8 Dl 213>
gir&{a‘lc?% %':IJ :aEPg%%ég%%c%%gégz%gg <2 gg%éqaaécﬁgég%s chinmeric
csQagdb cgaatdaaaacicttat atat aphakéggat aagegaaatacagac
at gaaaaatc 50 tcattgctga gttgttattt aagcttgccc
ag@adayemgagagaghc gastatiiGey gagedtftogt gtargeattn agel
agctttggag attatcgtca ctcgcaatgct 150 tcgcaat atg
CHeHOaaCArgr At PASE dFeg HrtHat P Gat t Ly HFah 2 66°
cqct gt a_cgaggt aaag_cccgat gcca gcattcctga c atacg
TSRt CPBETHE O UALTACHT AA0RuTRL ST reabeate
oGl £95620L8: 300 ¢ ,23230L LA gétttu&aa%caa&f&g%g@%a@o
agttgtcacg gccgagactt 350 atagtcgctt tgttittatt
gtiddraatYlgggt tdcghnagtargantt $Haget AQ0tgda2ggitaC GEHP
gggatcctct agaggttgag gtgatttatg aaaaagaata 450
tiggeattd ehciaithge atgttcerogtt Tyt toqact gaamagbeca a6dkacgceg
500 tacgctcaga tagtactgtc ccagtccccg gctatcctgt
2BHFRETET FeagHFCCcR g%@@éﬁ'a“ag @atcegﬁwtcggawaﬁgégéf’
cagctcttct gt ctata 600 attggta tcaacagaaa
98 @58%{:9@?9%‘{%%8535&‘3% cﬁaa%etg]%ac 650 gctccatcga
«2dgctiggcgt c tggagtcecct gegegettct ctggatccgg 700
<2iictbgggact agttactctc tgaccatcag cagagtggag gcagaagacg
<2¥59 prtl

<213> Artificial Sequence

<220>
<223> Sequence is synthesized

<400> 14
Met Lys Lys Asn Ile Ala Phe Leu Leu Ala Ser Met Phe Val Phe
1 5 1¢ 15

Ser Ile Ala Thr Asn Ala Tyr Ala Asp Ile Gln Met Thr Gln Ser
20 25 30

Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr
35 40 45

Cys Arg Ala Ser Gln Ser Val Ser Thr Ser Ser Tyr Ser Tyr Met
50 55 60

His Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
65 70 75

Tyr Tyr BRla Ser Asn Leu Glu Ser Gly Val Pro Ser Arg Phe Ser
80 85 90

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu
95 100 105

@ln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln His Ser Trp Gly
110 115 120

Ile Pro Arg Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg
125 130 135



ccgcaactta ttactgtcaa cagtggagct tcaatccgcc cacatttgga
800 gccggcacca agctggagct caaacgaact gtggctgcac
catctgtctt 850 <catcttcccg ccatctgatg agcagttgaa
atctggaact gcttctgttg 900 tgtgcctgect gaataacttc
That Gdcagaglagesc deagtalaptegiyg g 250 Protsygabsracdu
ccctccaat ¢ ggtptaact cc caggagadit§ t cacagagca 1066°
%gacagcaa% gacagcacct acagcctc cagcaccct g_acqct gagca
B G Caatiia TEhddAasTal s iyt SYRLE" detobEhd
cacccatcag 11 ggcct gagct cgcccgtcac aaagagcttc
#8CAL090aG,. 30t Ql 9\@%51&%1&91%0% €181 GAECAGARES
atcdtggccc tagipcgcaa gttcacgtaa 1 aaagggt ake
tagaggttga ggtgatttta tgaaaaagaa tatcgcattt 1250

eliteind geatc1gt adrgkeegiint ¢1d et atall Tt @tasEiagAaggisacgct ca
1300 ggcttatedsg cagcagtctg gcgécgagct ggtgcggéea
ggagctagcg 1350 tcaagatgtc ctgtaaagct tctg ct aca
Lyt Paeadret Bfradeatfulao0 See ﬂq"trgb@‘t 8T dftagc S
gaggcaaggc ct§faat gga ttggagcf 1450 ctatcct
AR Re 1 G0ARCLAL A8.00A030010 %9&%9%11:5%95
cca ac tgiggacaa tcca agl,a ctgcctacat gcaagtgagc
1550 agcctgactt ctgaggacag cgctgtctac ttttgtgctc
degtgoLet ae1684) peb ataagtaCyagrirasie) gbn atigt eIt
ctggggt acc ggamccacag 1650 tcascgtctc ctcggcecteae
accaagggcc catcggtctt ccccctggca 1700 ccctcctcca
txgagcacct c tgggggcaca gcggccctgg gctgectggt 1750
caaggactac ttccccgaac cggtgacggt gtcgtggaac tcaggcgccc
1800, _ tgaccagcgg cgtgcacacc ttcccggetg tcctacagtc
(‘{ﬁcaﬁ actc 1850 tactccctca gcagcgtggt gaccgtgccc
<21§gaggﬁagct t gggcaccca 1900 gacctacatc tgcaacgtga
<228 CAGRAGLE G8LRRRECC aaggt ggaca 1950 agaaagttga
gcccaaat ct tgtgacaaaa ctcacacatg accaccgcat 2000
<2gcaccagtat cgtccattcc gacagcatcg ccagtcacta tggcgtgcetg
<22050seqotagC gecygmtbesizedcctt gt ctgcctcc ccgcegttgeg
tcgcggtgca 2100 tggagccggg ccacctcgac ctgaatggaa
écgg{ gca cctcgctaac 2150 ggattcacca ctcc
gﬁ%\tAsE‘aﬁlcec &te gP&egb%fg&SB?‘g}a 530t o &%ﬁ@%
caaccctt ggcagaacat atccatcgcg tccgccatct 225 12
s%?aﬂféaﬂﬁg Orrcagdr A9E 95 AR £ €9906a SL0LEGORICoRE Gaecacyg
300 gtgcgcatgn tcgtgctcct gtogttgagg acccggcet ag
gctggcgggg 2350 ttgccttact ggttagcaga atgaatcacc
A&t angclipd.engaslc glgaaro2400 clgcacl.ec iAgg Clisgc sera ayy
tctgcgacct gagtmacaac at gaatggtédd 2450 ttcggtttcee
tgtttcgta aagtct gaa acgcggaagt cagcgccctg 2500
act ﬁafgﬂm% t-”c‘ihegE%’f %g aég é%‘i;égﬁc‘fﬁg’fﬁﬂi deéctgtg
2550 gaacacct atctgtatta acgaagcgct ggcattgaée

Acrta {i‘ﬂ} g@a prd (39 ngt&g,cgggmﬁ%csgf%acgeqt %9&9%55&

c Cc acg

Pro Asp Tyr Asp Ile Thr Asn Tyr Asn Gln Arg Phe Lys Gly Arg
80 85 20

Phe Thr Ile Ser Arg Asp Asp Ser Lys Asn Thr Leu Tyr Leu Gln
95 100 105

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala
110 118 120

Arg Trp Ile Ser Asp Phe Phe Asp Tyr Trp Gly Gln Gly Thr Leu
125 130 135

Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
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ttccagtaac cgggcatgtt catcatcagt aacccgtatc gtgagcatcc
2700 tctctcgttt catcggtatc attaccccca tgaacagaaa
ttcccectta 2750 cacggaggca tcaagtgacc aaacaggaaa
aaaccgccct taacatggcc 2800 cgctttatca gaagccagac
attaacgctt ctiggagaaac tcaacgadéd 2850 ggacgcgégad
gaacaggcag acatctgtga atcgcttcac accacggtgAZQOO
Lt gagchia §e€ fEabtater dfgaset oY Haallyt thaat ]ﬁtggg gttaa
2950 aattcg t aaatttttgt td ?atcagct catttttfaa
caat c a c t a
oA el A L e T R o
acaagagtcc actattaaag aacgtggact 3100 ccaacgtcaa
T2 336 J8aA a1 ACnEt Céatrar aggyelAtvgl) HiGC ant @byt P31 80a
gaaccat cac ccisgatcaag ttttttgggg tcgaggtgcc gtaaagcact
3200 aaatcggaac cctaaaggga gcccccgatt tagagcttga
Ve Jggadty 63280 Glag@@ga"é’@gﬁe’ggé RfFa 8 @’&gggﬂagéﬁ
aagcgaaagg agc®ggcgct 3300 a Qgcgctgg caagt gt 4§%

tcacgctg c t aac cgacaccege 335 gl t

V8§5689§?ra%65%%c§ ugt%gyc%lcra?g%%%é trcg%:%c tgtgéhggz

t cggt gat ga cggt gaaaac ctctgacaca tgcagctccc ggagacggtc
23450 ¢ BEAGCLIALCALYRA0GE0RaT 3GEUGEA0Es AQACEAYCES

gt cagggcgc 35H@ gtcagcgggt gtaBggcgggt gtcggggege
agccat gacc cagtcacgta 3550 gcgatagcgg agtgtat act
LggGistraged &sb geggtiar dasglygcagatt g 3600 tact gagagt
gcaccat at g cgi#ftgt gaaa taccgcacag atgcgtaagg 3650
agaaaat acc gcatcaggcg ctcttccgct tcctcgctca ctgactcgcet
“2%30(}6 cgctcggtc gttcggcet gc ggcgageggt at caget cac
:2@?%8099 3750 taatacggtt atccacagaa tcaggggata

«2469G3992AA .9aaLakAtpa 3800 13 gcaaaaggcc agcaaaagge
caggaaccgt aaaaaggccg cgttgctggc 3850 gtttttccat

<2aggctccgcc cccctgacga gcat cacaaa aat cgacget 3900

<2can(Heqag@m® §s ggdgasac ccgacaggac tataaagata ccaggcgttt
3950 ccccctggaa getccctcegt gecgcectctcect gttccgaccc

<4Pgecddctt ac 4000 cggatacctg tccgcctttc tcccttcggg

JEaHCTreY CFrEFACE cCEtIF AT AYEE AT £5938G8 att ¢
ttcqqt gt tcgtt t tqg 410 t
LS L B ST AL A D Ol g

ﬁg@%@tggggcggg&@gt $5A L RESLO0At ALY SR CH86d 8- agocact gg
420 cagcagCcac tggtaacagg attagcagag cgaggtat gt

RYILHAL §CdcgddBlh tgasaBagidet gt GRRgYHYgagrghaacioac

ggct acact a gaaggacagt 4300 atttggtatc tgcgctctgc
dogeayrat atoaga taota c grraaa gy atr ttgc UBh 092 eRaEges iy

at ccggcaaa caaaccaccg ctggtagcgg tggttttttt 4400
PELIFEIaRIAGANFAL ?%a@a@%'gr@aﬁgﬁﬁcﬁﬁgﬁéﬁ?ﬁa@tﬁﬁﬁgag atcc

E0ghh LA Ghacoa Shaacp) ca. gl aucecaan
éEQQEéSEEEa%éﬁ%&@é&?&¢@£étaé§é¥% tttgtaacta gaattcgage 400
tcggtacccg gggatcctct agaggttgag gtgatttatg aaaaagaata 450
tegeatttet tettgcatct atgttegttt tttctattge tacaaacgeg 500
tacgetecaga tagtactgtc ccagtccceg getatectgt ccgectctece 550

tggcgagaag gtcactatga cctgcagagce cagetcttcet gtgagctata 600

tgcattggta tcaacagaaa ccaggaagct ctccgaaacc atggatttac 650
gctccatcga acctegegte tggagtcect gegegecttet ctggatcegg 700

ttctgggact agttactctc tgaccatcag cagagtggag gcagaagacg 750

11




ttaaattaaa aatgaagttt taaatcaatc taaagtatat atgagtaaac
4600 ttggtctgac agttaccaat gcttaatcag tgaggcacct
atctcagcga 4650 tctgtctatt tcgttcatcc atagttgcct
gactccccgt cgtgtagata 4700 actacgatac gggagggctt

accat ctggc cccagtgctg caatgatacc 4750 cgagaccca
cewtaéa%%gga%%gctéaga%fgmagt%é?acgéécewgéggeg%%

ccggaa C _cgagcgcaga agtggtcctg caactttatc .c tccatc
R A R R SR
<GEG2A0LS 338320 ¢4 LARLELAHRIC, ?Qéé&t Lo eatiPshgc
aggcat cgtg gtgtcacgct 4950 cgfcgtttgg tatggcttca

et £RYGEE GRa Bl 4G €6 At Ycddagdagigaafaf08cagibbannbgat
cccccatgtt gtgcaaaaaa gcggttagct ccttcggtcc 5050
gtepgatog e ctitcaga agiotaagict gorovgsasgt ytacageacc 188 ggtt a
5100 tggcagcact gcataattct cttactgtca tgccatccgt
JERMFPCYRY 1PCBATOC t PGP HYFEO g G STt He R EIEHead A

ttct gagaat agtgtatgcg, 5200 cgaccga

R Pad e T fa e S gt eaa gL E 1980
g&&é@@@gtc@cgégﬁ:@agaJJagaWQa%aggg%chgwgﬁchaQQO
daactCtcad ggatcttacC gctgttgaga tccagttcga tgtaacccac
£536Q tcl4 dge8ddHea6 Cixcaagd@at eidtacggraytidacgt&ctibbeacc
agcgtttctg 5400 ggtgagcaaa aacaggaagg caaaat gccg
agaapmatg Juoagdagg guptgab13e trasydpeabrtqucateatiae?
catactcttc ctttttcaat attattgaag 5500 catttatcag
c§prRtart et At PG g TGt Atk aB HC R AR LYt AECE 5580

! t tt {1 t
SR B B AR R s ey o

a acct
c aao5678
tgéﬁ%ge% %Qgg%%% Egg&geé%gca&qge beatlachtsaao

212> PRT <213> Artificial
CSEEHRNEL agedddbacs 23533 Hafijde ttRyab BNk igfdgegat<4@6 17
Met Lys Lys Asn Ile Ala Phe Leu Leu Ala Ser Met Phe
cVatcdBhee dhcByddhcdbegaSeratidaccdicaadinc ASIEIARASTWEOA a
G@nlle Val Leu Ser Gn Ser 20 25 30 Pro Ala Ille Leu
CSRPEOAPAC SETIPRFaE YL o@PtRIPs CRATCEAFAT BER2CFARIC 35590 45

Arg Ala Ser S Val Tyr Met. H.s, T
aé?%%qﬁcgt q§%ag§¥éggeégé§ggct£% té%?étg JE gcgtgg%gtarﬂgogyr
acttecgacgt ctggggtacce

ctatagcaac agctactggt ggaaccacag 1650

1700

tcaccgtcectce
ccctecteca
caaggactac
tgaccagcgg
tactcccectea
gacctacatc
agaaagttga
gcaccagtat
ctagcgeege
tggagccggg
ggattcacca

gaatgcgcaa

ctcggectee
agagcacctce
ttcececgaac
cgtgcacacc
gcagcgtggt
tgcaacgtga
gceccaaatct
cgtceattece
cctatacctt
ccacctcegac
ctccaagaat

accaaccctt

accaagggcc

tgggggcaca
cggtgacggt
ttceceggetg
gaccgtgecc
atcacaagcc
tgtgacaaaa
gacagcatcg
gtctgcctcece
ctgaatggaa
tggagccaat

ggcagaacat

categgtcett
gcggeectgg
gtegtggaac
tcectacagte
tcecagecagcet
cagcaacacc
ctcacacatg
ccagtcacta
ccgegttgeg
gccggeggcea
caattcttge

atccatcogeg

12

cceectggea
gctgcetggt
tcaggcgecec
ctcaggacte
tgggcaccca
aaggtggaca
accacggeat
tggcgtgotg
tcgoggtgea
cctegcetaac
ggagaactgt

tccgecatct

1750

1800

1850

1500

1950

2000

2050

2100

2150

2200

2250



Lys Pro Gy Ser Ser Pro Lys Pro Trp Ile Tyr Ala Pro
Ser Asn 65 70 75 Leu Ala Ser Gy Val Pro Ala Arg Phe
Ser Ay Ser Ay Ser Gy 80 85 90 Thr Ser Tyr Ser Leu
Thr 1le Ser Arg Val Qu Ala Gu Asp Ala 95 100 105
cAbkgeaBhirg PacgdyaegCyat cGragdaangdutyoSeic PhegcasprIPr260Pr o
Thr Phe 110 115 120 dy Ala dy Thr Lys Leu GQu Leu
IEGLECAL G2 TP TYEHCCAl HCAF E939L 028950 99 C§%$9 \?&F’" Phe

le P Pr AS d L 140

B i R S i i I T T
g::r £c Egg @tgcgééc 5&: é@gackQSQaé%‘aacééﬁsay@at%& -EQQO Lys
p Asn Al a n Ser y Asn 170 175 180 Ser

tG:glfgt@tUc Sg&lgtMantIhatachuggEIanadwggSe;t byscohsptBesoThr

Tyr 185 190 195 15 Ser Leu Ser Ser Thr Leu Thr Leu

cgeatitpsg AltacggascTygcatracaapgsatZHoc 206 cPAF CHpEI 2950 VaI
Tyr Ala Cys Au Val Thr HHs A n Ay Leu Ser Ser 15
922@02250 %Fagwtaﬂﬁgaw%g%eﬁgqﬂﬁégm CRIIPEERYE &°0° o/s
igcf* CF?EF%t <210> 1§ ccaJﬁl 223 tf%%gfgchgtca%;gcg 2650

al-cgeglience - 2o090S 2 uénce 1s chineric

A8l §aAc éﬂﬁe hese Alzao Ser
tfé%gﬁég\fagleg%ﬁ?t?S 10 1915t Serefl e Alg%é'tlghr Asr;’ 0AI a

tlyttcdkat ancddtmcdydtthedcddantddaraGeta 20cRocB8th 2G5y Al a
GQu Leu Val Arg Pro Ay Ala Ser Val Lys Met Ser Cys
c3699Q94% Hopsgiilagc Stracagaafy padngecfie tFRgatgeec PPPO Asn
Met His Trp Val

cgctttatca gaagcoccagac attaacgctt ctggagaaac tcaacgagct 2850

acatctgtga atcgcttcac gaccacgetyg 2900

ggacgcggat gaacaggcag

atgagcttta
aattcgcocgtt
gaaatcggca
gagtgttgtt
ccaacgtcaa
gaaccatcac
aaatcggaac
cggegaacgt
agggcgetygg
cgcgcttaat
tcggtgatga
acagettgte
gtcagcgggt
gcgatagegg
tactgagagt
agaaaatacc
gcgctoggte

taatacggtt

ccgcagcatc
aaatttttgt
aaatccctta
ccagtttgga
agggecgaaaa
cctaatcaag
cctaaaggga
ggcgagaaag
caagtgtage
gcgeccegectac
cggtgaaaac
tgtaagcgga
gttggcgggt
agtgtatact
gcaccatatg
gcatcaggcg
gttecggctge

atccacagaa

cggaaattgt
taaatcagct
taaatcaaaa
acaagagtcc
accgtetatce
ttttttgggg
gcceceogatt
gaagggaaga
ggtcacgety
agggcgcgtce
ctctgacaca
tgecegggage
gtcggggcgce
ggcttaacta
cggtgtgaaa
ctectteeget
ggcgagcggt

tcaggggata

aaacgttaat
cattttttaa
gaatagaccg
actattaaag
agggctatgg
tcgaggtgcc
tagagcttga
aagcgaaagdg
cgegtaacca
cgcatcectgce
tgcagctcec
agacaagccce
agccatgacc
tgcggcatca
taccgcacag
tcetegetea
atcagctcac

acgcaggaaa
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attttgttaa
ccaataggcce
agatagggtt
aacgtggact
cccactacgt
gtaaagcact
cggggaaagc
agcgggcgct
ccacaccege
ctcgcgegtt
ggagacggte
gtcagggege
cagtcacgta
gagcagattg
atgcgtaagg
ctgactcgct
tcaaaggcgg

gaacatgtga

2950

3000

3050

3100

3150

3200

3250

3300

3350

3400

3450

3500

3550

3600

3650

3700

3750

3800




50 55 60 Lys Gn Thr Pro Arg An Ay Leu Gu Trp Ile
Ay Alalle Tyr 65 70 75 Pro @Ay Asn Ay Asp Thr Ser
Tyr Asn G n Lys Phe Lys Ay Lys 80 85 90 Ala Thr Leu
Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr Met @n 95
gt O(rayBéc abeeﬁdaggcSkaggéfﬂfgfhﬁaaaeggqgguC§EHSCEEHC ABaC Val
Tyr Phe Cys Ala 110 115 120 Arg Val Val Ser
IpEFtSeRt BCWCWWCPH@%pg%FaW aitzqgai% i%%"
Thr GI% Thr Thr Val Thr Val Ser . S él:a §e%tﬂ3% é_ys
Nchiaes | %9fﬂ%°9f§6° ‘TSFSC%%‘FC\EI aﬁﬁ% 6 1EG° Fo Ser
c§’§r§ct 2a a%{:cg— cg§ cgg:é/tc%ﬁisgét@gg;&% tgéaécl—bic Abgo Al @
Leu Leu V Lys Asp Tyr Phe Pro Gu 170 175
ca@&aeeeg VaEgJ&HttUadcCS&cgEQpadg&at@ﬁrg & ttchbard easdhr
Ser Ay Val 185 190 195 His Thr Phe Pro Ala Val Leu
g@&enc8erg Sepg@dtrtt cagtTyagt8er adatgaRB@ 20632409 3@P0 Ser
Val Val Thr Val Pro Ser Ser Ser Leu Ay Thr A n Thr
999tader .?EQaachFcIcfgétﬁiﬁfcﬂs?ﬁc\?aFtS@ncﬁ?tEfl%g Brd? Ser

cpsitallie @fRaaleor oot 4 0a GlBactit® sk dfle Sollo 1 O
R ARER S e

3 é%é§>cﬁﬁbh£ﬂ |§%g§ﬁ9&§ﬂ@§50<220>

> Sequénce s synthésized ttcgagctcg
ac&ggreat tgaadtdqgakly %’:Hr):i:aﬂgiat:aééc&at:ac&g\t gadz@aakgto@300
tacggggtca ttagttcata gcccatatat ggagttccgc gttacataac

atOhotat acggbetadat guResgoet RICteagsgeaargaatyhdee?
ccgcccat 150 acgtcaataa tgacgtat gt tcccata%400

IRRICCAET égcgﬁsf@ﬁﬁtq?@acmg ctggtagegg tggttttttt

16

gtttgcaagc agcagattac gcgcagaaaa

tttgatettt
aagggatttt
ttaaattaaa
ttggtctgac
tetgtetatt
actacgatac
gcgagaccea
ccggaagggce
cagtctatta
tagtttgcge
cgtegtttgg
gttacatgat
tcegategtt
tggcageact
tctgtgactg
gcgaccgagt
atagcagaac

aaactctcaa

tetacggggt
ggtcatgaga
aatgaagttt
agttaccaat
tegtteatec
gggagggctt
cgetcacegy
cgagegeaga
attgttgceg
aacgttgttg
tatggcttca
ccecceatgtt
gtcagaagta
gcataattet
gtgagtactc
tgctettgee
tttaaaagtg

ggatcttace

ctgacgctea
ttatcaaaaa
taaatcaatc
gcttaatcag
atagttgect
accatctggc
ctccagattt
agtggtcctyg
ggaagctaga
ccattgetge
ttcagctecg
gtgcaaaaaa
agttggccgce
cttactgtca
aaccaagtca
cggegtcaac
ctcateattyg

gctgttgaga

aaaggatcetce
gtggaacgaa
ggatctteac
taaagtatat
tgaggcacct
gactccecegt
cceagtgetyg
atcagcaata
caactttatc
gtaagtagtt
aggcatcgtg
gttcccaacg
goggttaget
agtgttatca
tgccatcegt
ttectgagaat
acgggataat
gaaaacgttc

tcecagttega
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aagaagatcc
aactcacgtt
ctagatcctt
atgagtaaac
atctcagecga
cgtgtagata
caatgatacce
aaccagccag
cgcctecate
cgecagttaa
gtgtcacget
atcaaggega
ccttecggtece
ctcatggtta
aagatgecttt
agtgtatgcg
accgcgccac

ttcggggega

tgtaacccac

4450

4500

4550

4600

4650

4700

4750

4800

4850

4900

4950

5000

5050

5100

5150

5200

5250

5300

5350



ttgacgtcaa tgggtggagt atttacggta aactgcccac ttggcagtac
250 atcaagtgta tcatatgcca agtacgcccc ctattgacgt
caat gacggt 300 aaatggcccg cctggcatta tgcccagtac
atgaccttat gggactttcc 350 tacttggcag tacatctacg
ttattdcagt € @actgroicht t ruca bttt CratgtctGOagetEEEYGEal
gt acat caat gggcgt ggat agcggtttga ctcacgggga 450
9P EIAOCARY AR IR0 (A2t S8 gTeRAR2HRYy a@‘ﬁaggm £t3Ycacca
220hop 220142860 020k BLeAAR aalgte ttagttcaa:@gsaggc%eeo
ccaﬂgtagac c*8 aaatgggcgg taggcgtgta cggtgdgagg
b4k ALY CAIRYE T CQL g8y L RALHRACEa LT 6860
ct ggagacgc catccacgct gttttgacct 650 ccatagaaga
a§aLL:@ 80 e agat 268 Pttt c6RFageetggeganagiioggaca’ Geoo
ttggaacgcg gattccccgt gccaagagtg acgtaagtac cgcctat aga
cZEfRcagtt tratagycat CEEC LTty PRERRAtt atRasERYGERO
acaattaata 800 cataacctta tgtatcatac acatacgatt
IEAGTHHAT SEIEAGatHETBHG 8% ccacttt gectttctct
<2(§fggclgggt gt ccactcccag gtccaactgc 900 acctcggttc
otgl cdattga attccaccat gggatggtca tgtatcatcc 950
b4l tdgt agt agcaactgca actggagtac attcagatat ccagatgacc
<2190Q -t caglia e CsBredd CCCt gt ¢ cgectct gt g ggcgat aggg
tcaccatcac 1050 ctgccgtgcc agtcaggaca tccgtaatta
<2ptt¢ gaactgg tatcaacaga 1100 17 aaccaggaaa agctccgaaa
<2gPadegatnae aeteimenicc ccgcctggag 1150 tctggagtcce
cttctcgett ctctggttct ggttctggga cggattacac 1200

<4P€’g{§ccatc agt.agt ct gc aaccggagga cttcgcaact tattactgtc

"t 250 5@%&5@3{ aA}%%g‘EtIge@cgg'f %‘agc%trt %gt E%Ea‘éaglg%%?
caaggtggag 130 at caaacgaa ctgtggctgc accatctgtc

skl CALCAILGnE O6eAR L 49r 1330014 GAECAAL Leu @Rzt €l:0gaa
ctgcctctgt tgtgtgcctg ctgaataaes 1400 tctatcccag
agaggccaaa gtacagtgga aggtggataa cgccctccaa 1450
Pregd@gt abc iles cagybgySgri Ptcc8taFly magyat aycaMegdaragcecac
1500 ctacagc@®5c agcagcaccc tg#@gct gag caaagcagée

t acgagaaac 1550 acaaagtcta ng%‘:t cgaa grtcaccca C
Céﬁ@g”d-’@cf‘baaﬁeﬁti‘j{%céﬁ’@tvél1%65‘01"3’5 5 gEfPté’éa%]:ib&%?
agagtgttaa gcttggccgc catggcccgg 1650 cttgttta
1963961 b3 38! 40! bACAG. AARA06 a3 ANCAI£ 383 Ay
tttcacdaa tagggcattt ttttcactgg attctagttg tggtétgtcc
1750 aaactcatca atgtatctta tcatgtctgg atcgatcggg
LadtAlaabéc @138 pgE Frageac fhatsggcelygdar atlgasedt cly
aaagaggaac ttggttaggt 1850 aceébtctgag gcggaaagad
ccagctgtgg aatgtgtgtc agttagggtg 1900 tggaaagtcc
T&Eaif&c?%@eﬁdgeéla%%édeagiﬁ éf@gf&g gt Aty GHtcr 5o
tcaattagtc agcgaccagg tgtggaa f ccccaggctc cc caggc
0 aagt C C aat t tg£ag

A e T son N AR e DR B0 P
gcccagttcc gcccattctc 2100

Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Thr Val Ala Ala Pro
125 130 135

Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
140 145 150

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu
155 160 165

Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn
170 175 180

Ser Gln Glu Ser val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr
185 180 198

15




cgccccatgg ctgactaatt ttttttattt atgcagaggc cgaggccgcc
2150 tcggcctctg agctattcca gaagtagtga ggaggctttt
ttggaggcct 2200 aggcttttgc aaaaagctgt taacagcttg
gcactggccg tcgttttaca 2250 acgtcgtgac tgggaaaacc
set Jgogs¢mcec CHac Lewdhr clgoc feydag 23085r FyEatcére
cttcgccage t dfPgt aat a gcgaagad§€é ccgcaccgat 2388°
cgcccttccc aacagttgcg tagcct gaat cgaat ggc, acgtgat gcg
8555 hE AP O, GRS
at acgt caaa 2450 gcaaccat ag tacgcgccct gtagcggcgc
pal AAISRC 9., 9CN0bAd 33n20Q0 a1 ALt &&QYCY cagcgt gacc
gctacacttg ccagcgccct agcgcccgaeg 2550 cctttcgett
tcttccecttc ctttctcgec acgttcgeccg getttcceccg 2600
<2bcaagct ct a aat cgggggc tccctttagg gttccgattt agtgctttac
<22865(25318 ggcacctcga ccccaaaaaa cttgatttgg gtgatggttc
<238ytf&dt ggg 2700 ccatcgccct gatagacggt ttttcgecct
<2t1?g§gtlg’g°daégi?9&léﬁﬁt 2750 ctttaatagt ggactcttgt
<2t caaact gg aacaacactc aaccctatct 2800 cgggctattc
<2§E§t5ge§£gécae tgagggal{t tgccgatttc ggcctattgg 2850
aaadaatg agctgattta acaaaaattt aacgcgaatt ttaacaaaat
<48900, g attaacgttt acaattttat ggtgcactct cagtacaatc
MegCl Gt ga¢ sA9D: ACE kAt Byt Le@agacsac Met Cyet vdlc fbe
acgt gactgg gtcat ggctg 3000 cgdeccgaca cccgccaaéda
cccgctgacg cgccctgacg ggettgtctg 3050 ctcccggcat
see gl Ataghackayelytgrabyl ’t‘c“ég Ggadet gt G%&@gg
gt gt cagagg tttttaccgt catcaccg& acgcgcgagg cagfattctt
15 agacgaaa ct cat tacogeet (A
ot I R LA I R e g S e
acttttcggg gaaatgtgcg 3250 cggaacccct atttgtttat
bt AGt 8aatc19Ccaid eanaineatil akeche B3)Pet tiiat gagara
at aaccctga taast gcttc aat aat at tsy aaaaaggaag 33560
agtatgagta ttcaacattt ccgtgtcgcc cttattccect tttttgecggce
1340@0n aht tRrgetd Céut@vt beu §letTacEtafay fdégétydiy
aaagt aaaag 345% atgctgaaga tcadttgggt gcacgagt dg

ttacatcga actggatctc 3500, aacag atgett
pgrﬁg(f’]tyt tAEg &l c%%&éﬁascergfrﬁ f'ER 26%1; gg%(t)p%e 8%{89 gg}(': ;{'%%
tttaaagttc tgctatgtgg cgcggtatta tcccgtgatg 3600
AG0660906 aR0R0C A36 116 :08L £ Gee 06 TREaghat:-CnE€agaat gac
3650 ttggttgagd actcaccagt capmgaaaag catcttacgg
atggcatgac 3700 agtaagagaa ttatgcagtg ctgccataac

Izat gagisgatLaatac tsge gl BEED SeechlacVeadyrt Biey étad’ég

at cggaggac cgadygagct aaccgctti¥® 3800 ttgcacaadd

t gggggatca tgtaactcgc cttgatcgtt aaccgga_3

Ryét ‘g%]at"@éaTch CRE &EE a%snaéﬁ’écﬁrg'ﬁggrz ?‘g’gcpg‘ec]g%g Vﬁfglr%gagcag
3900 caatggcé 0 aacgttgcgc aadctattaa ctggcgaact

&g m%%{, ar39%f), WEtLECGI0G 206001 falrafiaCggahg
gaggcggat a aagi4 gcagg 4000 145 150

Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly
155 160 165

Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu
170 175 180

Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val
185 190 185

His Thr Phe Pro &la Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu
200 205 210

Ser Ser Val Val Thr val Pro Ser Ser Ser Leu Gly Thr Gln Thr

16




accacttctg cgctcggecc ttccggetgg ctggtttatt get gat aaat

4050

ct ggagccgg tgagcgtggg tctcgeggta tcattgcagce

actggggcca 4100 gatggtaagc cctcccgtat cgtagttatc
t acacgacgg ggagtcaggc 4150 aactatggat gaacgaaat a
gacagat cgc t gelgat aggt gcctcactzga 4200 19 ttaagéattg

gt aact

Tyattiea
4300

tca

t gat aat

tgaga fcgfstt

<220
<2
g

t;gcgataag tcgtgtctta 4650

ttt 4400

A g
ttaacg tgagttt

Csc 4L,89AA280s dhgaaaggat

gaccaagttt actcatatat actttagatt 4250
st edt e HaS it B’é%égg

% atgaccaaaa t¢&

L%% %@?%QP%&% Lyl

\'
§a aa‘gég%ct ttt

ct.@ggcgt aa tctgctgctt
gcaaacaaaa aaaccaccgc taccagcggt 4450 ggtttgtttg

<2669Qat caag agctaccaac tctttttccg aaggtaactg 4500

<2@Ct tsgagcag agcgcagata ccaaatactg tccttctagt gtagccgtag

<2455(@NAt t aggccacc acttcaagaa ctctgtagca ccgcctacat

<23grthe§eiinial 60@uengs aat cct g ttaccagt gg ctgctgeccag

ccgggttgga ctcaagacga

bid.accaq al aagocaca geogt cogge 4700
cgtigcac acagcccage

t gaacggggg
t ggagcgaa cgacctacac 4750

<466aaGt gaga tacctacagc gtgagcattg agaaagcgcc acgcttcccg
484 ct 80 30935y JATYI ARG Tad R C4H! Ade HCGASAGYU!
cggaacagga 4850 gagcgcacga gggagcttcc agggggaaac
tgegigggtatttat iatagicecaddB gdgitcgomyt bttogtear doot

gacttgagcg tcgatttttg tgatgctcgt 4950

caggggggcg

CHACRAFRAR (PIRREESE (IICAIHEIVECHLATGE2LTY FEYIUWEFHD 000

ttcct

%gCCt ttt
2BHEF AL EL HFETT

tgg&gﬁ% 2k &

t cagt ga

ctggcc ttttgctcac at
2t g

GataHec glart

Ty chetgsgo.

gaggaag

ttetttc ctgcgttat
ahad it T

£&9aachac o Hagracageyd
gaagagcgcc caat acgcaa

26506t £ 1iGaCLERCH Clithc§8GCI 4t Fadt00aatidaadd GaQC
t ggcacgaca ggtttcccga ctggaaagcg ggcagt gagc 5250

ageigacgcaaictigattgh gagiccigieet sansicet Bttt gggratctcecaggcttt a

5300

cactttatgc ttccggctcg tatgttgtgt ggaattagt

a
tgeEfEr AR RS BB CY At e At WE acRAR By A EIHOFHET épga

tfac

9g5Y!

aatta a 5391 <210> 20 @@A
IRF G PFRTRPE STRIERIET 2 AFE e 55°36ggEEh 8 i s

LEcgalbattgac

ttaa tagtaat caa 50
236Gt A ct 99aght £agtegdhasatcracddd0 ccdftgacge

aaatgggcgg
ttagtgaacec
ccatagaaga
ttggaacgceg
gtctataggce
cataacctta
catccacttt
acctecggttc
tttttectagt
cagtccccga

ctgeccgtgcce

taggecgtgta
gtcagatcgc
caccgggace
gattcccegt
ccacccectt
tgtatcatac
gcctttetct
tatcgattga
agcaactgca
gctecctgte

agtcaggaca

cggtgggagg
ctggagacgce
gatccagcct
gccaagagtg
ggcttegtta
acatacgatt
ccacaggtgt
attccaccat
actggagtac
cgcctetgtg

tcegtaatta

tt§ gtg%atllgi?é Zt%@ac & C%QQ e g?agggé Ja%?

<211> 6135

et

tctatataag
catcecacget
ccgeggcecygy
acgtaagtac
gaacgeggcet
taggtgacac
ccactceccag

gggatggtca

attcagatat

ggcgataggg

tttgaactgg

17

Ceo
acggggt c

at

cagagctegt
gttttgacct
gaacggtgca
cgcctataga
acaattaata
tatagaataa
gtccaactge
tgtatcatce
ccagatgacce
tcaccatcac

tatcaacaga

<212>

agttcat

550

600

650

700

750

800

850

900

950

1000

1050

1100




cttacggtaa atggcccgcc tggctgaccg cccaacgacc cccgcccatt
150 gacgtcaata atgacgtatg ttcccatagt aacgccaata
gggactttcc 200 attgacgtca atgggtggag tatttacggt
aaactgccca cttggcagta 250 catcaagtgt atcatatgcc
aaafioge gt cgctoiqabh gaegtyaast gaaggcSB0ccywaasyyceto
gcctggcatt atgcccagta catgacctta tgggactttc 350
tef@@sf'@@&&t@*f%af cH&E I ATt IHCEIIBgEIT At TALAYt gat g

t t { t
RREAE G005 A0 SR T ot STCOaR e Foatar cae

a&Q&%@Q&& tthEéégth? Cffacailg @5&&?&0 dadifiR6hdd G680

aaat'gtcgta acaacfccgc cccat gacg 550 caaatgggcg

2@t /QQEHE Frqes83He GuRYt Gidgtat Biadat geagagaieggb00850
tttagtgaac cgtcagatcg cctggagacg ccatccacgc tgttttgacc
t8&fract te dragetayaa cHOcoUat CIFIoeTHPC cEIRREHREy 4P
ggaacggtgc 700 attggaacgc ggattccccg tgccaagagt
LG ERNFCE A 12928 CER ARGATHT2 %ﬁtéﬁ%.‘iaéggg%%ée%ac&g?‘)
trcgtt agaac c_tacaattaat_ 800
P AP A P A e (T e s Y e g a b
cegéégeea@ta*gcag&%t:tfgta% LELRACAHALEadLC e LGEAOABEFAACT O
cacctcggtt ct atcgattg aattccacca tgggatggtc
aaagatgat:eatd@c%&gastgttcbte&a&g iagcasgdgg et anetggagea
cattcagaag ttcagctggt 1000 ggagtctggc ggtggcctgg
apg@emgeeiagg:aggﬁgagsgauaetgmaﬁt gricopcdBs0atgpcgezy) d6Ee
gctactcc tttaccggct acactatgaa ctgggtgcgt 1100
cea%tee&% FETHAEE LRt (R HTeI A RT LB del ¢ at aa

a%g' a?tc ggct g ?f%ttt atctq:‘;:at cgcccgatf%tc%gggct C%gg gE&QH"/E&

tagataaatc caaa tacctgc
aggc%c%@&aa& Egéc&%gt&%tcgégég atgs?g%@g%cggt&%gt;@é algha
ttgtgctaga agcggat act "acggcgatag 00 cgactggtat
gthé e gt g gaaas anGE cantgChgahcgaet gt giteayatl 3860
cggcctccac caagggccca tcggtcttcc ccctggcacc ctcctccaag
aldﬂortgagmgga@tggaggggemmgca@@@emtgvgget‘tag!eet@giﬁé&
aggactactt 1450 aactc

ccccgaaccg gt gt gt
taawg&ewgaa%%%fg&gﬁa@gai%ﬁ@ aT?gt% %&% 68 tigrd
CCl. 5294 ctcta ctcectc D

R R R e T
%Q%&Eg@aéaaewgcwag%@c@%%@a&&t HIQCRR3Gcagb t gage

6 1 ccaaatcttg tgacaaaact cacacatgcc caccgtgccc
cageatetyamrcdféiigeCé2thaEJgReegt @agteaitteet ctibe
cccccaaaac ccaaggacac 1750 cctcatgatc tcccggaccc
cgtyagyts at-gat egt guitg t Ry gas i gaadB009agascaey 2358
ccct gt c aagttcaact ggtacgtgga cggcgtggag 1850

@?fgt’g%taéicif%‘étéﬁéc%t@%’i?@caﬁacﬁﬁt %g&gﬁqaz?@gc’%@&@&acgt a
190

aggc%é:tt 8%'6. ai_gaca%ta ggt aggacgzgggcéqgggg&ct%ggggtzgg

ag ag acaa” gt tc’tccaacaaag

d%ﬁ@ééﬁagéggégﬁgééa%kC&Eﬂ%cgéggé ccaacttaat cgccttgecag 2300

cacatcccec cttogcrage tggcgtaata gogaagagge ccgeacegat 2350

cgccctteec
gtattttete
gcaaccatag
tggttacgceg
cettteogett

tcaagectcta

aacagttgecg
cttacgeate
tacgcgeccecct
cagecgtgacc
tecttecctte

aatcgggggc

tagcctgaat
tgtgecggtat
gtagcggcgce
gctacacttg
ctttctegec

tecetttagy

ggcgaatggc
tteacaccge
attaagecgcg
ccagegeect
acgttcgeeg

gttccgattt
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gcctgatgcg
atacgtcaaa
gcgggtgtgg
agcgceccgcet
gctttececg

agtgctttac

2400

2450

2500

2550

2600

2650




aaaaccat ct ccaaagccaa agggcagccc cgagaaccac aggtgtacac
2050 <cctgccccca tcccgggaag agat gaccaa gaaccaggtc
agcctgacct 2100 gcctggtcaa aggcttctat cccagcgaca
tcgccgt gga gt gggagagc 2150 aat gggcagc cggagaacaa
ged-acaagacccazgess cttgattyat graetegt2208-gtegeaagge v et
ttcttcctct acagcaagct caccgtggac aagagcaggt 2250
S

CeRfCageHy G RRRRETE SHEECIECSE IR EFF WG at %4¢t%t gcac
2300 aaccact aca cgcagaagag cctctccctg t g
A RN PR LS s
t Laidcagt LhatRALEY
¢ gc%ggg?éaggtggccagg? gg%g%g%ﬁggaﬁct ? C 24%%& ac aag}?aaag
t€Habbbtd becasdgeatdcabhaagtt giggtiadigt cearagiat23600
catcaatgta tcttatcatg tctggatcga tcgggaatta attcggcgca
a5t gc aceat gget cloyaemitaacoatetyagatartgyadi £8t
taggtacctt 2600 ctgaggcgga aagaaccatc tgtggaatgt
cgItRteaTt PAISTICHE gPRRATES0 A PREEagFacPEct 4§th
cagaagta tgcaaagcat gcatctcaat 2700
R R B e R R RGeS R e
%@J%@@&a%g@é&%& chggalgkggg&@get&@cggégﬁ%satc@g@@cct aa
80 ctccgcccat “cccgceccfa actccgeccca gttccgecca
gt§1CdaGEgF Gt 2&RQgt Caltgged@acadgaatdddat tigthattitabysa
gaggccgagg ccgcctcggc 2900 ctctgagcta ttccagaagt
gagtagaggagggcttcot ¢ taygagegett sggetaddspaatstegendadd
gctgttaaca gcttggcact ggccgtcgtt ttacaacgtc 3000
2fRRCEERY G& L AERCRE t FGRIFHATE CRTTAE I qT RGPS déaYcacat
3050 cccccectt C tt g.taatagcg
I I e G e ek A
9e£9.aL Qeg9takh Q add QE&&?I 3£ 3Gakad b9
tg%%%%ttcééaaccggatacgt caaazcgéc 3200 a2%§catagtacgc
ag€0Ggt A3t cggngeat daRggeEelgaggcdgt gotigetyg32800
acgcgcagcg tgaccgctac acttgccagc gccctagcgc ccgcetccttt
aB80@cctyaick bt ttt g ontichcetaghcadqmgtastoy headrge g CLE ¢

ccccgtcaag 3350 ctctaaatcg ggggctccct ttag%tgttcc
a§aTIPATE FEPE IO RICIZHTY ICHCH R A WAL £r 8%

R AR S S T R ST

CGAR 2 ARIYIARCRRAGACES gtd aleb Cgggc
g%%%%tcgtggﬁtgtg%%ggg'bat Tt at aagg gatt it gccg@%%tgt 1f:éggcct

aabd GELt 2 arya 3ot c agicgadfagr adsct aacaatagat biaacge
gaattttaac aaaatattaa 3650 cgtttacaat tttatggtgc

tagdioeaytaartcactagt guice gty et a2 300 9qagiraajee
aactccgcta tcgctacgtg actgggtcat ggctgcgccc 3750
a@@%@é%gtctaéﬁ%ﬁgé@c%@f%’@%&gﬁ@%‘@%%hé@@%ﬁfgﬁﬁgts&ct cce

3800 t ot ot
E T e

C at ca” ccgaaacgcg

tQgégﬂgaégté%g%&&%ﬁbgaégﬁaagéﬁaa cttgatcgtt gggaaccgga 3850

gctgaatgaa gccataccaa acgacgagcg tgacaccacg atgccagcag 3900
caatggcaac aacgttgcgc aaactattaa ctggcgaact acttactcta 3950
gcttcccgge aacaattaat agactggatg gaggcggata aagttgcagg 4000
accacttctg cgcteoggecc ttccggetgg ctggtttatt getgataaat 4050
ctggagecegg tgagegtggg tctcgeggta tcattgecage actggggeca 4100
gatggtaagc cctececgtat cgtagttate tacacgacgg ggagtcagge 4150

aactatggat gaacgaaata gacagatcge tgagataggt gcctcactga 4200

19



cgaaagggcc tcgtgatacg cctattttta taggttaatg tcatgataat
3950 aatggtttct tagacgtcag gtggcacttt tcggggaaat
gt gcgcggaa 4000 cccctatttg tttatttttc taaatacatt
caaatatgta tccgctcatg 4050 agacaataac cctgat aaat
tgeigteaat ghadait gaaaaceapjanEgratatet (-t tagatat £¢xa
catttccgtg tcgcccttat tccctttttt gcggcatttt 4150
IYEEL PRI @F%‘%’*F@%t%é’&ﬁ?@ﬁ@ﬁ&&@%ﬁg@g FLa50t taddtyat get
4200 at cagt _t ggacqg t

t%ﬁt@f"ﬁ‘é% g t%g?aaga c e %gag%\’gi“?‘icactg %g%%gg%%g
@9.%@99&4 tcbt&fa%@&?%ttgﬁafb%gg ct@eaeddght aarragtitet ges@

t ggcgcgg tattatcccg tgatgacgcc 4350 gggcaagagc
caRGk6gY egrsageat aratadaabh Cdapaga @b ganichgodgtd 4050
t gagt act ca ccagt cacag aaaagcatct tacggatggc atgacagtaa
g4A5Qttigngaadadtargy cagt aetage ct it hbeasat RESGEYER A g

tgcggccaac 4500 ttacttctga caacgatc acc
9@#@@5%@@6&%?% tfﬁééﬂ%ﬁ@ t%&éﬁ%gg‘gagﬁgg 8?%9

cctt a tc a 0 g
t‘éac“cqgﬁﬁ% St'if% %‘%ngc acga Sggacégc%%cctggg%%%%%
sgGAgcear 9&a&&c‘gagga&get@ctctaaa@gggeste&@a%gﬁt@t&&acaescagct tc

ccggcaacaa ttaatagact ggatggaggc ggataaagtt

cgmggé:&? &€ cdachRga Adgt t &icgg gisagggracytantgagmt gget ggt
ttattgctga taaatctgga 4800 gccggtgagc gtgggtctc
t STHFIA bR Ot t gERmge 8 cegg c ¢SS afog g IRBS5 092 ChART A
cgtatcgtag ttatctacac gacgggga caggcaact a 49
Cﬁﬁag"éﬁg%éécﬁ?ﬂaﬁﬁeﬁféﬁgﬁitfgc 9@&83°%C§gg‘f%%6f%cgac g4t t aag
4950 catt taa tca cca,
2ATREAT tng aaé:ﬁ(c: Cat %l%tc%%%%t ?ggata‘i‘g%%ag?’ 2%6&
oSSR fARGA L x%cttttt:t: 03B PR0 galeheAlyac Laa0d 290H
taacgtgagt tttcgttcca ctgagcgtca 5100 gaccccgtag
t3EaRQYat € agcaggatetJt cdapgat epttitddt tyatogegatb B560

cgtaatctgc tgcttgcaaa caaaaaaacc accgctacca gcggtggttt
<b@HIgogd tdagcepirad t EageIRTradtReaa eIt FFttttftéE@%égg
aactggcttc 5250 g%@%c agat accaaa t act t%%%g
t&f%@egtﬂag&teﬁg&gft%gtg g SEEE G FrIIGAREC

acat acct ) tqgg
R T e L R R S
ctbAfaths Aa0acRL %gé&&%gaé@agt&@ee@@egcg gsggct gaac
5450~ ggggggttcg tgcacacagc ccagcttgga gcgaacgacc
ghagarggaatabbéftaat gagat aaet cagrgegitgageaamtt cadaas
gcgccacgct tcccgaaggg 5550 agaaaggcgg acaggtatcc
tggmwgegmgagweg%&temagw?@a%wc%a%g‘éé@
cttccaggg aaacgcctg gtatctttat agtcctgtc . 65§(3
g(j@f‘f?tcé@Ec%‘ BETG At GRYC P HE R thﬁ?%ﬁtg 2t°egP caggg

t a a t
PP g o T PIRRT SR B RS b
a%EEé&%EQ%aBE@&g%@CH&cém ttacgaatta a 5391

«210> 20

<211> 6135

<212> DNA

<213> Artificial sequence

<220>
«223> Sequence is synthesized

<400> 20
attcgagctec gecocgacatt gattattgac tagttattaa tagtaatcaa 50

ttacggggte attagttcat agceccatata tggagttccg cgttacataa 100

20




attctgtgga taaccgtatt accgcctttg agtgagctga taccgctcgc
5850 cgcagccgaa cgaccgagcg cagcgagtca gt gagcgagg
aagcggaaga 5900 gcgcccaata cgcaaaccgc ctctccccgce
gcgttggecg attcattaat 5950 ccaactggca cgacaggttt
cdocgatiy gaosago gy goagtdagag cchs:aa@sa@gowcgge%ﬁtt agl g
tgagttacct cactcattag gcaccccagg ctttacactt 6050

gReEtgR toc aGIte atttﬁf‘c"‘t 5t3ga§aa<faatt@t FEFEHYE T a2t aat t t c

00
=S3tge-5, 2cagoats UL 08 iRt 90 IR, 20"
S e R RS R R B v

R gdbdc ébété@&éttiht&c&dhng cadbhycdfah tigabertcAspo |l e
An Mt Thr An Ser Pro Ser Ser Leu 20 25 30 Ser Ala
cSmtt¥ada GLycATpaArafaveagtThrtagceattae GHOIpEFFIALal Ser

35 40 45 Ser Ser Val Ser Tyr Met His Trp r dn dAn
“HS PR ieiayes SeunSien: RS0, P B A5T | o Tyr

S 7 Vi S
Rferit SretfesTtothdBlblotte Rt Tl “a0 s
TREa ctxr aa adc c |l a Th
ag‘“‘y’ﬁ&%‘?‘-” R R SR L r?‘*s‘:é‘?sﬁ?iéﬁ Pro

ci R gdbdg Bhﬁgéagygﬁgd&gglgggIbrgﬁblgtétHS d@agtyyy Vab G u
Ile Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile 125
t13Qt48% RhecdabcPraotSeFIaag r@rac@us LEFtEgE-SERO d y
Thr Ala Ser Val 140 145 150 Val Cys Leu Leu Asn Asn
LIRS 29939 pF@C%ggaaqﬁaﬂF%GEﬁst%FgﬁCﬁ 9%5°987<168° Trp

é’yquaai% gig%thgag tgccaagaq: a%%r:aa%tx é?gl?:cggtgag%.go Qu

agtctatagg
acataacctt
acatccactt
cacctecggtt
ctttttctag
ggagtctggce
gtgcagcttc
caggccccag
aggtgttact
tagataaatc
gaggacactg
cgactggtat
cggectecac
agcacctctg
cececegaaccyg
tgcacacctt
agcgtggtga

caacgtgaat

cccacccect tggettegtt agaacgegge

atgtatcata
tgectttete
ctatcgattg
tagcaactgc
ggtggcctgg
tggctactcec
gtaagggcct
acctatgccg
caaaaacaca
ccgtctatta
tttgacgtct

caagggecca

ggggcacage
gtgacggtgt
cccggcectgte
ctgtgececte

cacaagccca

cacatacgat
tccacaggty
aattccacca
aactggagta
tgcagccagg
tttaccggcet
ggaatgggtt
atagcgtcaa
gecctacctge
ttgtgctaga
ggggtcaagg
tecggtettece
ggccctggge
cgtggaactc
ctacagtcct
tagcagcttg

gcaacaccaa

ttaggtgaca
tccactcececca
tgggatggtc
cattcagaag
gggctcacte
acactatgaa
gcactgatta
gggcegttte
aaatgaacag
agcggatact
aaccctggtce
ccctggecacce
tgecectggtca
aggcgecectyg
caggactcta
ggcacccaga

ggtggacaag
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tacaattaat
ctatagaata
ggtccaactyg
atgtatcatc
ttcagetggt
cgtttgtccet
ctgggtgegt
atccttataa
actataagcg
cctgeogtget
acggcgatag
accgtctect
ctecctecaag
aggactactt
accagcggcyg
cteectcage
cctacatctg

aaagttgagc

800

850

900

a50

1000

1050

1100

1150

1200

1250

1300

1350

1400

1450

1500

1550

1600

1650



Val Thr GQu G@n Asp Ser Lys Asp Ser Thr Tyr Ser Leu
Ser Ser 185 190 195 Thr Leu Thr Leu Ser Lys Ala Asp
Tyr Qu Lys His Lys Val Tyr 200 205 210 Ala Cys Qu
Val Thr HHs Gdn Gy Leu Ser Ser Pro Val Thr Lys 215
c220t22% tSeradkhet Asnadutgcd gacCecCysaRBOCTIER] HR0D2
<211> 471 <212> PRT <213> Artificial sequence, <220>
CFEIITe JREFRECAE FYATITESE W ABE>CPRIFF AL 'Y y Tr P
Ser s lle lle Leu Phe Leu Al.a Thr A
Ci‘f?af%@ y VT EFS °§8?gﬁcac\fdﬁg°€f%tﬁe%t%7afg% % 0eQr GI y
figdguU Ar
R T BT e e e T A
gofdatd¥Eg A&E]aﬁ&%aﬂg&ciﬁ@g‘d@ga@bggﬁcﬁ M=aycRegta 59065 60
Gy Lys Ay Leu Au Trp Val Ay Alalle Tyr Pro Ay
cAprytGhyc aGbotARtTS ccAspethicr S@mugdshgdAstra@iedddyd®Fhe Lys
@y Arg Phe Thr Ile Ser 80 85 90 Val Asp s_Ser Lys
amwh@a Béacwﬂtﬁefﬁcal?ﬁaﬁﬁt%%ﬁ“?@rc E%?fatﬁ%ygléﬁ‘mlos

Thr Al a Vi T V I
agattfrd ColedoiRad %gcwcgs%% S R EAC e S
dd&tghst Yabo Thr

C\é}sgﬁ: \S@éa Ech%@éa %yc%g;géé%ga ro Ser VaI Phe 140

gddiygteba Bbgct’-ttei&aél @ cRe&yadar tdergtysm GefggibigsSensd y
Ay Thr Ala Ala 155 160 165 Leu Ay Cys Leu Val Lys
aAsqatygc Pogadragad araPpagadgl achsctafrly tgctggacte 2200

cgacggctce ttcttectet acagcaaget caccgtggac aagagcaggt 2250

ggcagcaggyg
aaccactaca
acggccctag
ttattgcagc
acaaataaag
catcaatgta
gecaccatggc
ctgaggcgga
agtccccagg
tagtcagcaa
tatgcaaagc
cteocecgeceat
catggctgac
ctctgagcta
tttgcaaaaa
gtgactggga
ceccectteg
ttcccaacag

ttctecttac

gaacgtctte
cgcagaagag
agtcgacctg
ttataatggt
cattttttte
tettatcatyg
ctgaaataac
aagaaccatc
ctecccagca
ccaggtgtayg
atgcatctca
ccecgeeccta
taattttttt
ttccagaagt
gctgttaaca
aaaccctggce
ccagttggeg
ttgcgtagcce

gcatctgtgc

tecatgctecg
cctetecctg
cagaagcttyg
tacaaataaa
actgcattct
tctggatecga
ctctgaaaga
tgtggaatgt
ggcagaagta
aaagtcccca
attagtcagc
actcegeccea
tatttatgca
agtgaggagg
gcttggcact
gttacccaac
taatagcgaa
tgaatggcga

ggtatttcac

tgatgcatga
tetecegggta
gcegecatgg
gcaatagcat
agttgtggtt
tcgggaatta
ggaacttggt
gtgtcagtta
tgcaaagcat
ggctccecag
aaccatagtc
gttccgecca
gaggccegagy
cttttttgga
ggcegtegtt
ttaateogeet
gaggcccgea
atggcgectg

accgcatacg
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ggctctgecac
aatgagtgcg
cceaacttgt
cacaaatttc
tgtccaaact
attcggcgca
taggtacctt
gggtgtggaa
gcatctcaat
caggcagaag
ccgecectaa
ttectecegeee
ccgecteogge
ggcctaggct
ttacaacgtc
tgcagcacat
ccgategecc
atgeggtatt

tcaaagcaac

2300

2350

2400

2450

2500

2550

2600

2650

2700

2750

2800

28590

2900

2950

3000

3050

3100

3150

3200



170 175 180 Ser Trp Asn Ser Ay Ala Leu Thr Ser dy

Val H's Thr Phe Pro 185 190 195 Ala Val Leu @ n Ser
Ser Ay Leu Tyr Ser Leu Ser Ser Val Vval 200 205 210
Thr Val Pro Ser Ser Ser Leu Ay Thr @n Thr Tyr Ile

cygtAsyt FEEC2R09Q Fcod/ttaATrIRpacdIPstIgt BEt AZTP Thr
Lys Val Asp Lys Lys Val Au 230 235 240 Prq L 8 Ser
a@/@‘:ﬁ%‘ﬁﬂ E9§CCH$FaHa§tWﬁca@«}sg°f§F5aﬁfﬁ6 o e =i AP %245

0 255
SR SPEi tloag Isats e e el 595 B

L& .28 HeefQ@a e¥al gathEa £ hR 3850 Val
“Va Vag%ggVal;J Ser %}%‘: €] ugAsp @% Au %%f)&Lys Phe
cO&Jhcc &) aagﬁacﬁ@@a tEtpodigat Gt tAsqt@ yradabcdBausvad Hi s
Asn Ala Lys Thr Lys Pro 26 305 310 315 Arg Gu Qu
gGtargiyag AsaoiSettT luccTyrtoAr gotvabadkalc Segttohita éa’%B20
325 330 Thr Val Leu H's G n As Leu Asn ?5 Lys
aBRIFITPFL 1CFEIrSaa %59%%4%3%?5“\?& CGE RS %0
%@90 Ser

Leu Pro Al Pro lle uLs Al

CRYETAF ST Wgtﬁaagﬁ%atgt cg‘#& ?;g%%vgg Tyr Thr
a&é%éa%?é%:%zgt;ggéaaFgé%thé%g§e ad%EgtéacUaQAéiaﬁﬁﬁa ThEo Lys
Asn n Val Ser Leu Thr 385 390 Cys Leu Val Lys

c taRhg: TYEatdRgSelctASfadthecAtatdalc GhargEegea 3960 400
405 du Ser Asn Ay G n Pro Au Asn Asn Tyr Lys Thr
t3rtaRgoc RProt 4@ td 115°g4argtyatctioaat gRsp IBRICASEF & 90 Ser

Phe Phe Leu Tyr Ser

Lys Leu Thr

425 430 435

Vi
CEYIACSEFC APFCATITIE PP FIE Yy P REHIVE" ﬁﬁ“etgééf“ofg

440 445
IRt CPR"

agaggttttc accgtcatca ccgaaacgcg

cgaaagggcec
aatggtttct
ccectatttyg
agacaataac
gagtattcaa
gecttcocetgt
gaagatcagt
cggtaagatc
gcacttttaa
gggcaagagc
tgagtactca
gagaattatg
ttacttctga
caacatgggg
atgaagccat
gcaacaacgt

ccggcaacaa

tcgtgatacyg
tagacgtcag
tttattttte
cctgataaat
catttccgtg
ttttgctcac
tgggtgcacg
cttgagagtt
agttctgcta
aactcggtceg
ccagtcacag
cagtgctgce
caacgatcgg
gatcatgtaa
accaaacgac
tgcgcaaact

ttaatagact

cctattttta
gtggcacttt
taaatacatt
gcttcaataa
tegecettat
ccagaaacgc
agtgggttac
ttecgececcga
tgtggcgegg
ccgecatacac
aaaagcatcet
ataaccatga
aggaccgaayg
ctegecttga
gagcgtgaca
attaactgge

ggatggaggc

A‘Eaca%tl aaE'\/Et:gtgaccg%I gté%'ggg}g%utgp:ascgég& |5||8§0 Tyr

cgaggcagta ttcttgaaga 3900

taggttaatg
tcggggaaat
caaatatgta
tattgaaaaa
tcecttettt
tggtgaaagt
atcgaactgg
agaacgtttt
tattatccceg
tattctcaga
tacggatggce
gtgataacac
gagctaaccg
tegttgggaa
ccacgatgcce
gaactactta

ggataaagtt
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tcatgataat
gtgcgeggaa
teccgetcecatg
ggaagagtat
gcggcatttt
aaaagatgct
atctcaacag
ccaatgatga
tgatgacgcc
atgacttggt
atgacagtaa
tgcggccaac
cttttttgca
ccggagetga
agcagcaatg
ctctagcttc

gcaggaccac

3950

4000

4050

4100

4150

4200

4250

4300

4350

4400

4450

4500

4550

4600

4650

4700

4750



455 460 465 Ser Leu Ser Pro Gy Lys 470 <210> 23
<211> 471 <212> PRT <213> Artificial sequence <220>
<223> Sequence i s synthesized <400> 23 Met @y Trp
Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr 1 5
t @ gtfetCoycdititckly ScBeygct@ht Makt@ugal vapavataqd 48%er dy
Gy Ay Leu 20 25 30 Val Adn Pro Ay Ay Ser Leu Arg
IELFIRYC QFIITHEN 0&%%‘?%@;&%5%@4@%7@% PBhe Thr
r Asn 5 60
e G R T R R ARt
Y& RS Betldabt aBee Lys
%sﬂg%%g %%23%?@?'&3%% £|§J1E;a 698 %O 27 Lgal %s% Lys Ser
chMFohedc -EBEcalgﬁldca_WgthﬁttGantd\ﬁtad&m Sercthetet 960400
105 Arg Ala GQu Asp Thr Ala Val Tyr Tyr Cys Ala Arg
a¥adctVeht TyrtasktOa labBgdGta TyataSegatAsatSEEIqsA 5T¢h Tyr
Phe Asp Val Trp Ay Adn dy Thr 125 130 135 Leu Va
afpfcayate seaaagaccm f@as&?mﬁrtwgtfé? Br45988r a3t *phe

140 145 150 P L P S T

TSR B PP P o AR e Y EE RS S val
2 2Gh 4 REOs . 1250480

o R M S S S v

gPheyREga 18892202 1Qaadt @ tVat tdeghaddtnabaggBerc G0 Leu

Tyr Ser

agcagagcgce

ccaccactte
tecectgttace
ttggactcaa
ggggggttcg
tgagatacct
agaaaggcgg
cacgagggag
ggtttcgeca
gggcggagcc
ggeccttttge
attctgtgga
cgcagccogaa
gcgecccaata
ccaactggca
gcaattaatg
tatgcttecyg
acacaggaaa
<210> 21

<211> 232
«<212> PRT

Leu Ser

Ser Val

Val

200 205

agataccaaa tactgtecctt ctagtgtagce

aagaactctg tagcaccgece tacataccte

agtggctgcet
gacgatagtt
tgcacacagc
acagcgtgag
acaggtatcc
cttccagggy
cctctgactt
tatggaaaaa
tggecttttg
taaccgtatt
cgaccgagcg
cgcaaaccge
cgacaggttt
tgagttacct
gctegtatgt

cagctatgac

gccagtggcyg
accggataag
ccagcttgga
cattgagaaa
ggtaagcggc
gaaacgcctg
gagcgtcegat
cgccagcaac
ctcacatgtt
accgeetttg
cagcgagtca
ctcteceecge
cccgactgga
cactcattag
tgtgtggaat

catgattacyg

<213> Artificial sequence

ataagtcgtg
gcgcageggt
gcgaacgacce
gcgecacact
agggtcggaa
gtatctttat
ttttgtgatg
geggcetttt
ctttectgeg
agtgagctga
gtgagcgagg
gcgttggecg
aagcgggcay
gcaccccagg
tgtgagcgga

aatta 6135

24

210
cgtagttagy

getctgetaa
tettaccggg
cgggctgaac
tacaccgaac
tcccgaaggyg
caggagagcg
agtcctgteg
ctegteoagygg
tacggttecct
ttatcccctg
taccgetcege
aagcggaagda
attcattaat
tgagcgcaac
ctttacactt

taacaatttc

5300

5350

5400

5450

5500

5550

5600

5650

5700

5750

5800

5850

5900

5950

6000

6050

6100



Thr Val Pro Ser Ser Ser Leu Ay Thr @n Thr Tyr Ile
Cys Asn 215 220 225 Val Asn His Lys Pro Ser Asn Thr
Lys Val Asp Lys Lys Val Au 230 235 240 Pro Lys Ser
Cys Asp Lys Thr H's Thr Cys Pro Pro Cys Pro Ala 245
<2250 255 Pro GQu Leu Leu Ay Gy Pro Ser Val Phe Leu
<2Pve SPgupnPeoid pynti®Eizes 270 Pro Lys Asp Thr Leu Met
Ile Ser Arg Thr Pro G u Val Thr Cys 275 280 285 Val

<4903 2Val Asp Val Ser Hs d P u.val .Lys, Phe
"5 1Y 28 385 FgoLITEb* TP U 2oy AT Lk R
Asn Ala Lys Thr Lys Pro 305 310 315 Arg Qu Gu d@n
Glg,ywaésfﬁs%ar b T off GreVatnVahn SRy Mal sbeler32éu 325
30 Thr Val Leg His A n Asp TrpsLeu Asn Ay Lys3@du
Tyr Lys Cys 335 340 345 Lys Val Ser Asn Lys Ala Leu
s&r @1Al gexPrel |dle MraApd aThThy [Lée 3BG IBL ABGRIaSERT Lys
Ala Lys Gy GA Pro Arg Gu Pré°dn Val Tyr Thr*ieu
365 370 375 Pro Pro Ser Arg Au G.u Met _Thr_ L Asn
SEF gV ISEPT (F 9 “LagoPaBy §§p G186 BV DR aly
Phe Tyr Pro ser Asp Ile Ala val"du Trp 28 395 400
n P NLASA1d YderL¥sy Thr
A‘Iff'%%rgﬁéﬁP?gg 41%8 i%sﬁigoﬂavg{b %ﬁ A/%?p Ser Asp d % Ser
Phe Phe Leu Tyr Ser Lys Leu Thr 425 430 435 Val Asp
vhy ProeserAngg Trhp & c@ reed §lyAsar \Ely Ploe ASprPHEy ThiSer
440 445 450 \al Met His Qu ABa Leu H s Asn Hi 8% Tyr
Thr @ n Lys Ser Leu 455 460 465 Ser _lLeu Ser Pro Gy

LE*g,STthBle Qzllcﬁfrzhﬂkﬂllfrs’g‘ilu Asp Phe Ala Thr Tyr Tyr
95 100 105

Cys Gln Gln Trp Ser Phe Asn Pro Pro Thr Phe Gly Gln Gly Thr
110 115 120

Lys Val Glu Ile Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile
125 130 135

Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val
140 145 150

Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln
155 160 165

Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser
170 175 180

Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser
185 1390 185

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
200 205 210

Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys
215 220 225

Ser Phe Asn Arg Gly Glu Cys
230

<210> 22
<211> 471

<212> PRT
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 22

25



<212> DNA <213> Macaca fascicularis <400> 24

at gacaacac ccagaaattc agtaaatggg actttcccag cagagccaat
50 gaaaggccct attgctatgc aacctggtcc aaaaccactc
ctcaggagga 100 tgtcttcact ggtgggtccc acgcaaagct

MétC (Gl g atupageyFyat Tieadye 160 Phyc et §adodlac Tht deagahr

tlat gaat ggg ctcbtccaca ttgccctggy 200 gggtcttctd

at gat cccag ca atcta tgcacccatc tgtgt td..25

CtytggtHcc et §t §a° g‘%&aﬁla?gg g ?a&’gg&%l&’gg% cactc
300 ctggcagc§ cggagaaaaa ctccaggaag tgtttggtca

vARAIRa8R3E1 P20, gl Aal Gaat ndLaLE G84Ck1 d AL A6t 80y
catttctgga atgattcttt 40 caakgat gga catacttaais
attaaaattt cccatttttt aaaaatggag 450 agtctgaatt

T+ athe agagirht caeatac aan (Metalisaden Vaat Bgpath r1808ro

t gaaccagct aatsecctctg agaaaaact& tccatctact caat@ctgtt
550 acagcataca atctctgttc ctgggcattt tgtcagtga

cYetlyat Tt Lewdv BI@cf’?x‘:tctlé(cMa?gggaﬁngfr“agtlé g‘éi%’
atcgttgaga at ééatggag 650 aagaacatgc tccagaccca

A0 1RL 2060t AL CLAL L0, | £R0E] D830 Al00ndaRRaAR0G8:
caagt catt” gagat aaaad aagaagtggi tgggctaact 750s0
gaaacatctt cccaaccaaa gaat gaagaa gccattgaaa ttattccaat

v80QspCLangangas gangnagaagranaeagagasetaaastddrctan
gaacctcccc 85Bs5 aagat cagga atabtcacca at agaaaatgp
acagctctcc t 891 <210> 25 <211> 297 29 <212> PRT

Arg F3a Qhcaen Thaskla RrArTys T4Gys B8 Mg VeFhrVathiYPr o
Arg Asn Ser V® Asn Gy Thr PA&°Pro Ala Gu 1'8°10 15

Pro, Mef Lys rolle Al t Va P ys
B St etPb e o L At AT A Bhe et SR VA Gy
Pro Thr G n Ser Phe Phe 35 40 45 Met Arg G u Ser Lys
LA sl eth:Guy Aled Yot aGhned enMels ASIR Gty sebOvdi5phd Leu
Phe Hs Ile Ala@ Leu Ay Ay LauslLeu Met |Ile Prosil a

G’5 65 70 Ile Tyr Ala Pro Ile Cys Val Thr Val Trp Tyr

PRp G.ehienlal Ppo GBF sS80 185 Ser Thr Ser Gly Gly Thr Ala Ala
155 160 165

Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val
170 175 180

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro
185 150 195

Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
200 205 210

Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn
215 220 225

val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu
230 235 240

Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
245 250 255

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
260 265 270

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
275 280 285

val val val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn
290 285 300

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

26



Gy lle Met Tyr Ile lle Ser Ay Ser Leu Leu Ala Al a
Thr 1du 05 95 100 Lys Asn Ser Arg Lys Cys Leu Val
Lys Ay Lys Met Ile Met 1Asn 20 110 115 Ser Leu Ser
Leu Phe Ala Ala Ile Ser Ay Met Ile Leu Ser lie 125
130 135 Met 3asp |le Leu Asn BLe Lys Ile Ser H?'? Phe
Leu Lys Met 1du 50 140 145 Ser Leu _Asn Phe
AYRICLR QLUTRID Pvs SR SPF PAsTYY PES i "ilséeiﬁ‘ffl %3; Q/s
GQu Pro Ala A28 Pro Ser Gu Ly& Asn Ser Pro Sei hr 170
7 8 r n Leu,«Phes Leu
%jﬁla?[ Ig)e 915 -E¥1 %82 % eu‘lsg%sn IGll L%t GJEEEYI leﬂg’ Ph% Al a
Phe Phe Gln Glu Leu Val Ile AIa Ay 200 205 210 1Ile
LY@lval terA38n Ay AT LAG GprAr Flalthro Cis Sby LAe gTHRr 8l¢y's
Ser 215 220 2% Ser Val Val 1388 Leu Ser Ala GF8°d u
Lys Lys u dn Val lie 230 235 240 Qu Ile Lys Qu
S€k (Lyvahla/als Gly Ebu PTRrATY 91WWF°§?§P Gt TEnT rzé = 250
Pro Lys Asn Q%5 Gu Ala Ile G%° e Ile Pro 1188 n

“heeer B Thes 515 Bhbler ke b 50 I e e

Ser Pro lle u Asn Asp Ser Ser Pro 290 295 <210> 26
C?_g]ﬂe% X 1y52312> pRR Ty 23> sEHONRpSHR &S vaI4@0>T26 Met
Thr Pro Asgs Asn Ser Val Asmwody Thr Phe Prdoal a
Gu 15 10 15
Glu Ser Asn Gly Gln Prc Glu Asn Asn Tyr Lys Thr Thr Pro Pro
410 415 420

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
425 430 435

Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser
440 445 450

Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu
455 460 465

Ser Leu Ser Pro Gly Lys
470

<210> 23

<211> 471

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 23
Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr
1 5 10 15

Gly Val His Ser Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu
20 25 30

val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly
35 40 45

Tyr Thr Phe Thr Ser Tyr Asn Met His Trp Val Arg Gln Ala Pro
50 55 60

Gly Lys Gly Leu Glu Trp Val Gly Ala Ile Tyr Pro Gly Asn Gly
65 70 75

Asp Thr Ser Tyr Asn Gln Lys Phe Lys Gly Arg Phe Thr Ile Ser
BQ 85 20

27




Pro Mt Lys Ay Prolle Ala Met A n Ser Ay Pro Lys

Pro Leu 20 25 30 Phe Arg Arg Met Ser Ser Leu Val Qy
Pro Thr G n Ser Phe Phe 35 40 45 Met Arg G u Ser Lys
Ala Leu Ay Ala Val G@n lle Met Asn Ay 50 55 60 Leu
vPhewski syd ker Alya heu ThE yLe@ Yyt dgu g Kt 2PN &S9Pr 55 a
dy 65 70 75 95l e Tyr AI a ProlfPe Oys VaI Thr V&t Tr
Tyr Pro Leu Trp 85 90 dvy 1I£ ya Lg |1
Agprile §lusapp L“g’lf ‘Ejeau VN aTYf\I qéyr TN GG 95T fogzo Lys
Asn Ser Arg L3S oys Leu Val Lys Ay Lys I\/bt Ile I\/bt

et fo 58 vk Ghefbp bRY B ecf) @14l @yl Ier Ser
e L Ser IY 5p]_:,3615|\/ét Asp | hesLeu
Asn I[le Lys Ile Ser Hi's Phe Leu Lys Met G u 140 145
1450/215€kr ey AsnsBhelhl srArgr Alva dHiys PEhSePrrlTyhke | | e
Asn |lle Tyr 15% 160 165 Asn @8 Qu Pro Ala ASR°Pro
Ser Qu Lys Asn Ser Pro Ser Thr 170 _175_ 180 GIT Tyr
PEy sLePypladio| §aF EFR 188 %G PHETLEY &Y Treiied Ser
185 190 195 % Mot Leu Ile PE& Ala Phe Phe GIE G u
Leu I | e O lvya&d v AY81 G U
Lep pG]L E"ArLﬁ“T al %y ’%g ‘%Oéhg%&%ue%? 215 2200225
Asn IIe Val Leu Leu Ser Ala Qu GQu Lys Lys Gu dn
stbrodd Ran 230 2135224QGeuCGnr ke dlysvdl ui€ThrVehe Vab Gy
Leu Thr G u Tihgs Ser Ser A n 2430250 255 Pro Ly85Asn
Qu du Asplle dullelle Prolle dn Qu Qu 31 260
7265v270eu Glg B SEF (F1@ LeTAYT @ ot SASPPhEPrg-d u
Pro Pro Gln AW 275 280 285 A% G u Ser Ser PPo°lle

P
e

T%ruv"ﬁs Pro ersgegr %er LFérquEYQQ'hggGin Thr Tyr Ile Cys Asn
215 220 225

val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu
230 235 240

Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
245 250 255

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
260 265 270

Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro @Glu Val Thr Cys
275 280 285

val val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn
290 295 300

Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro
305 310 315

Arg Glu Glu Gln Tyr Asn Ala Thr Tyr Arg Val Val Ser Val Leu
320 325 330

Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys
335 340 345

Lys Val Ser Asn Lys Ala Leu Prc Ala Pro Ile Ala Ala Thr Ile
350 355 360

Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
365 370 375

pPro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr
380 385 390

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp

28




<210> 27 <211> 36 <212> DNA <213> Artifici al
<220> <223> Sequence i s synthesized <400> 27
ctacaccttc acgagctata acatgcactg ggtccg 36 <210> 28
<211> 51 <212> DNA <213> Artificial sequence <220>
<223> Sequencesi s synt hesi zed40&400> 28 gatt aatxt

gacaacggcg acacgagcta taaccagaag ttcaa cc_50 51
chpFes B CkpLls BY Clefrs BATLD 198 ﬂ?’ig%gf A&l pro

sequence <2703 <223> Sequencél?s synt hesi zed 4¥D400>

29 gaa ttg ca ta tgel 996 HOC 996 a3 8hr <210>
vsp SRS E: %gglg@g%kﬁ B 8% %Eb Ry gequenass
<220> <223> Sequence is synthesized <400> 30

val tabt gf0eet GEATTAULLn t@at alyagen waaget det oCygt aet t cgac
50 gtctggggtaoaagga 65 <210>433 <211> 36 <2%2% DNA
<213> Artificial sequence 32
Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu

sequence

Ser Leu Ser Pro Gly Lys
470

<210> 24

<211l> 891

«<212> DNA

<213> Macaca fascicularis

<400> 24

atgacaacac
gaaaggccct
tgtcttcact
gctttggggg
gggtcttctg
tgtggtacce
ctggcagcaa
gataatgaat
caatcatgga
agtctgaatt
tgaaccagct
acagcataca
gecctecttee
aagaacatgc
aaaaaaaaga
gaaacatctt
ccaagaagag

aagatcagga

ccagaaattc
attgectatge
ggtgggtcce
ctgtccagat
atgatcccag
tctgtgggga
cggagaaaaa
tcattgagcce
catacttaat
ttatcagagt
aatccctctg
atctetgtte
aggaacttgt
tccagaccca
acaagtcatt
cccaaccaaa
gaagaagaag

atcttcacca

agtaaatggg
aacctggtcecc
acgcaaagct
tatgaatggg
cagggatcta
ggecattatgt
ctccaggaag
tectttgcetge
attaaaattt
tcacacacca
agaaaaactc
ctgggcattt
aatagctggce
aatctagcgt
gaaataaaag
gaatgaagaa
aaacagagac

atagaaaatg

actttecccag
aaaaccactc
tcttcatgag
ctcttecaca
tgcacecceate
atattatttce
tgtttggtca
catttctgga
cccatttttt
tatattaaca
tccatctact
tgtcagtgat
atcgttgaga
agttctectg
aagaagtggt
gccattgaaa
aaactttcca

acagctctce

cagagccaat
ctcaggagga
ggaatctaag
ttgcectggg
tgtgtgactg
cggatcacte
aaggaaaaat
atgattettt
aaaaatggayg
tatacaactg
caatactgtt
gctgatcttt
atgaatggag
tcagetgaag
tgggctaact
ttattccaat
gaacctceece

t 891

50

100

150

200

250

300

350

400

450

500

550

600

650

700

750

800

g50

<210> 25
<211l> 297

29




I

255820 <223> Sequence is synthesized <400> 31

agcc agctcttctg tcagctatat gcattg 36 <210> 32
<211> 42 <212> DNA <213> Artificial sequence <220>
<223> Sequence is synthesized <400> 32 aactactgat

hiaegetcca tcgaacctcg cgtctggagt cc 42 <210> 33 <
245> ma2d> b cu2d48ts Artificial sequence <220> <223>

4§gq;gpce is synthesized <400> 33 tattactgtc

<488€ ggag cttcaatccg cccacatt 34

Mc%mg 3 PX21559 msgfl‘éil %??i%%c?’gfggeéﬁgng%ggzw
<223> Sequence s synthesized <400> 34 gtttcactat

aagt gt cgac, CG ARG 226AC

T 1 Te) ECL a A @ﬁ.ﬁ EBI‘Z G]ﬁgi@@ @5 B2 1»u33
EE%&% % <g?§é Artificial sequsnce <220> <2233°
Sequence is synthesized <400> 35 gccaggata

RLISEPaca et Coat isee gl 33y R Obr S90 he, Phe
S af agug 2 56 <‘-29flg ?6P45<212>

Met Arg Glu Ser Lys Ala Leu Gly Ala Val Gln Ile Met Asn Gly
50 55. 60

Leu Phe His Ile Ala Leu Gly Gly Leu Leu Met Ile Pro Ala Gly
65 70 75

Ile Tyr Ala Pro Ile Cys val Thr Val Trp Tyr Pro Leu Trp Gly
80 85 90

Gly Ile Met Tyr Ile Ile Ser Gly Ser Leu Leu Ala Ala Thr Glu
95 100 105

Lys Asn Ser Arg Lys Cys Leu val Lys Gly Lys Met Ile Met Asn
110 115 120

Ser Leu Ser Leu Phe Ala Ala Ile Ser Gly Met Ile Leu Ser Ile
125 130 135

Met Asp Ile Leu Asn Ile Lys Ile Ser His Phe Leu Lys Met Glu
140 145 150

Ser Leu Asn Phe Ile Arg Val His Thr Pro Tyr Ile Asn Ile Tyr
155 160 165

Asn Cys Glu Pro Ala Asn Pro Ser Glu Lys Asn Ser Pro Ser Thr
170 175 1890

Gln Tyr Cys Tyr Ser Ile Gln Ser Leu Phe Leu Gly Ile Leu Ser
185 190 185

val Met Leu Ile Phe Ala Phe Phe Gln @lu Leu val Ile Ala Gly
200 205 210

Ile val Glu Asn Glu Trp Arg Arg Thr Cys Ser Arg Pro Lys Ser
215 220 225

Ser Val val Leu Leu Ser Ala Glu Glu Lys Lys Glu Gln Val Ile
230 235 240

Gglu Ile Lys Glu Glu Val Val Gly Leu Thr Glu Thr Ser Ser Gln
245 250 255

Pro Lys Asn Glﬁ Glu Ala Ile Glu Ile Ile Pro Ile Gln Glu Glu
260 265 270

¢lu Glu Glu Glu Thr Glu Thr Asn Phe Pro Glu Pro Pro Gln Asp
275 2B0 285

30




<213> Artificial sequence <220> <223> Sequence is
synt hesi zed <400> 36 aagctccgaa accactgatt tacgct 26
33 <210> 37 <211> 18 <212> DNA <213> Artificial
Sequence <220> <223> Sequence is synthesized <400>
GBY cigt $¢1t gagPrgcabm iy M8 A EOs VBF 211> 18 <212>
DNA <213> Artd%0i ci al Sequence 2°%220> <223> Sequence i s
) nt hesi zed <400> 38 aagctatgaa cactaatg 18 <210> 39
zzl 1f§ 452 <212> PRT <213> Artificial sequence <220>
%?Ci sequence is synthesized <400> 39 Gu Val dn
H\g% Equeéer Gy Gy Ay Leu Val Gn Pro dy 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Tyr
<4$b1; 2E-,’he Thr 20 25 30 Ser Tyr Asn Met His Trp Val Arg
MEL rhAl ahPrrec Gry bys sekyvdlessn I8y4Thi4BheRyoTals GaRk dy
Ata Ile Tyr Pré Ay Asn Gy AspOThr Ser Tyr 50135 60
Asn A n Lys Phe LYS Ay Arg Phe Thr IIe Ser ValL Asp
e 1 Pro Lys Pro Leu

PE?é“eSePY%ﬁl?OPrPSI Ala Met n Ser G
25 30

Phe Arg Arg Met Ser Ser Leu Val Gly Pro Thr Gln Ser Phe Phe
35 40 45

Met Arg Glu Ser Lys Ala Leu Gly Ala Val Gln Ile Met Asn Gly
50 55 60

Leu Phe His Ile Ala Leu Gly Gly Leu Leu Met Ile Pro Ala Gly
65 70 75

Ile Tyr Ala Pro Ile Cys Val Thr Vval Trp Tyr Pro Leu Trp Gly
80 85 90

Gly Ile Met Tyr Ile Ile Ser Gly Ser Leu Leu Ala Ala Thr Glu
95 100 105

Lys Asn Ser Arg Lys Cys Leu Val Lys Gly Lys Met Ile Met Asn
110 115 120

Ser Leu Ser Leu Phe Ala Ala Ile Ser Gly Met Ile Leu Ser Ile
125 130 135

Met Asp Ile Leu Asn Ile Lys Ile Ser Hig Phe Leu Lys Met Glu
140 145 150

Ser Leu Asn Phe Ile Arg Ala His Thr Pro Tyr Ile Asn Ile Tyr
155 160 165

Asn Cys Glu Pro Ala Asn Pro Ser Glu Lys Asn Ser Pro Ser Thr
170 175 180

Gln Tyr Cys Tyr Ser Ile Gln Ser Leu Phe Leu Gly Ile Leu Ser
185 130 185

val Met Leu Ile Phe Ala Phe Phe Gln Glu Leu val Ile Ala Gly
200 205 210

Ile val Glu Asn Glu Trp Lys Arg Thr Cys Ser Arg Pro Lys Ser
215 220 225

Asn Ile Val Leu Leu Ser Ala Glu Glu Lys Lys Glu Gln Thr Ile
230 235 240

Glu Ile Lys Glu Glu Val Val Gly Leu Thr Glu Thr Ser Ser Gln
245 250 255

Pro Lys Asn Glu Glu Asp Ile Glu Ile Ile Pro Ile Gln Glu Glu
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Lys Asn Thr Leu Tyr Leu A n Met Asn Ser Leu Arg Ala
G u Asp 80 85 90 Thr Ala val Tyr Tyr Cys Ala Arg Val
Val Tyr Tyr Ser Asn Ser 95 100 105 Tyr Trp Tyr Phe
Asp Val Trp Gy @dn dy Thr Leu Val Thr Val 110 115
120 Ser Ser 4ba Ser Thr Lys @Fy Pro Ser Val PR& Pro
Leu Ala Pro 125 130 135 Ser Ser Ser_ Thr. Ser Ay
oG IR A BRI o B Thoria®r e "si R al
Lys Asp Tyr Pro Au Pro Val"Thr Val Ser Trp Asn
60, 4 [PRSTS y Val H's Thr
GlE’ & Se;%ﬁﬂ% EleuG%au'r?lstfilllk%‘)&J igpose%gﬂger Ser Gy Leu
Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser 185 190
<2185 27Ser Ser Leu Gy Thr A n Thr Tyr Ile Cys Asn Val
<2Asn 3kl s Lys 200 205 Pro Ser Asn Thr Lys Val Asp Lys
<2LysDWal G u Pro Lys Ser Cys 215 220 225 Asp Lys Thr
<2fps AThifiQysl PreguPRre Cys Pro Ala Pro G u Leu 240 230
235 Ay Ay Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
<2%§ Thr 245§}g 5Q.255 Leu Met Ile Ser Arg Thr Pro
us\‘?gf‘)e“ﬁ?l PAPVATS VAT Val Asp 260 265 Val Ser His
aFUAsp Pro GI u Val Lys Phe Asn Trp Tyr Val Asp 285
c%chac%ggc GYadatd dba¥gtaddgs MRclmm Lys Thr Lys Pro
Arg Gu Au An 290 295 300 Tyr Asn Ser Thr Tyr Arg
<2Val Mal Ser Val Leu Thr Val Leu Hs 305 310 A n Asp
<2Tep Aleu Asn Ay Lys Au Tyr Lys Cys Lys Val Ser Asn
<2329 D25 330 Lys Ala Leu Pro Ala Pro Ile G u Lys Thr
<2fpe Agifiqial ppeusase

<220>
<223> Sequence 1ig synthesized

<400> 28
gattaatcct gacaacggeg acacgagcta taaccagaag ttcaagggece 50

g 51

<210> 29

<211l> 3B

<212> DNA

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 29
gaatgggttg cagcgatcta tceetggcaac ggcegacac 38

<210> 30

<211> 65

<212> DNA

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 30
attattgtgc tcgagtggtc tactatagca acagctactg gtacttcgac 50

gtctggggtec aagga 65

<210> 31

<211> 36

<212> DNA

<213> Artificial sequence

32




335 340 Ay Gn Pro Arg Gu Pro dn Val Tyr Thr Leu
Pro Pro Ser 3Arg 60 350 355 Qu Gu Met Thr Lys Asn
@n Val Ser Leu Thr Cys Leu Val Lys 375 365 370 Ay
Phe Tyr Pro Ser Asp Ile Ala Val Gu Trp Qu Ser Asn
<2363y 90 380 385 An Pro Gu Asn Asn Tyr Lys Thr Thr
<2P¥:0 SPoeerivel i4 eynasiged 395 400 405 Asp Ay Ser Phe
4E\$1e _%Eeu Tyr Ser Lys Leu Thr Val Asp Lys Set 410 415
<4ppyy 3 Cys Ser Val Met
CRESR ‘ﬁagg%‘:ttfﬁg %ﬁ@cﬁtagLe?fa t% ,&sn His Tyr Thr Gn
< soer Leu Ser Leu Ser Pro 440 445 Gly Lys 35 <210>
<2 ﬁ 45211> 213 <212> PRT <213> Artificial sequence
2522@ra<223> sequence i s synthesized <400> 40 Asp lle
2@ N 2Meteithel Geu&ede Pro Ser Ser Leu Ser Ala Ser Val 1
510 15 dy Asp Arg Val Thr Ile Thr Cys Arg Al a Ser
<2ge¥ Ser Val Ser 20 25 30 Tyr Met His Trp Tyr G n dn
<2Rys Segwerey 16 \AynpReEiPEd Lys Pro 35 40 45 Leu lle Tyr
Ala Pro Ser Asn Leu Ala Ser Gy Val Pro Ser Arg 50 55

d he Thr L
T Bl 3P oot s fhe THE Loy
<21BL sByr Tyr CGys An An Trp

<211> 45
<212> DNA
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 33
tattactgtc aacagtggag cttcaatccg cccacatttg gacag 45

<210> 34

<211> 37

<212> DNA

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 34
gtttcactat aagtgtcgac aagtccaaaa acacatt 37

<210> 35

<211> 33

<212> DNA

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 35
gccaggatag atggcgccaa cccattccag  dcec a3

<210> 36

<211l> 26

<212> DNA

<213> Artificial sequence

<220>
2223> Sequence is synthesized

<400> 36
aagctccgaa accactgatt tacget 26

33




80 85 90 Ser Phe Asn Pro Pro Thr Phe Ay G n dy Thr
Lys Val u Ile 95 100 105 Lys Arg Thr Val Ala Al a
Pro Ser Val Phe Ile Phe Pro Pro Ser 110 115 120 Asp
GQu dn Leu Lys Ser Ay Thr Ala Ser Val Val Cys Leu
<2leu37125 130 135 Asn Asn Phe Tyr Pro Arg Gu Ala Lys
<2Vet 18 n Trp Lys Val Asp 140 145 150 Asn Ala Leu dn
<28s5r DRy Asn Ser A n Qu Ser Val Thr Gu @ n 155 160
<21%‘5Ar}@\§fpw$éjr PR Ser Thr Tyr Ser Leu Ser Ser Thr
u Thr Leu 170 175 180 Ser Lys Ala Asp Tyr du Lys
g GX§eIM%l id YmbhiG¥e G u Val 185 190 195 Thr Hi's
y Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg
<4800 3205 210 dy Au Cys <210> 41 <211> 452 <212>
aBPRIttg3d3> gAndadtigciml sequence <220> <223> sequence i S
synt hesi zed 36 <400> 41 du Val An Leu Val Qu Ser
<2@y 3@y Ay Leu Val Adn Pro dy 15 10 15 dy Ser
<2Eé’u lﬂr Leu Ser Cys Ala Ala Ser Ay Tyr Thr Phe Thr 20
fS I%%qu n_JMet Hs Trp Val Arg G n Ala Pro Ay
<2E§/sp(’§lt§7 1%d 40°45 G u Trp val Ay Ala lle Tyr Pro
SGhY Asn Gy Asp Thr Ser Tyr 50 55 60 Asn A@n Lys Phe
<2bYS QGoMedNel i PN nThEsilzke Ser Val Asp Lys Ser 65 70 75
Lys Asn Thr Leu Tyr Leu A n Met Asn Ser Leu Arg Ala
<4Gbtl 3Asp 80 85 90 Thr Ala Vval Tyr Tyr Cys Ala Arg Val
adgttafbgra TyracSestdAsh Ser

<210> 39

<211> 452

<212> PRT

<213> Artificial sedquence

«<220>
<223> sequence is synthesized

<400> 39
Glu val Gln Leu val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly
1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr
20 25 30

Ser Tyr Asn Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
35 40 45

Glu Trp Val Gly Ala Ile Tyr Pro Gly Asn Gly Asp Thr Ser Tyr
50 55 60

Asn Gln Lys Phe Lys Gly Arg Phe Thr Ile Ser Val Asp Lys Ser
65 70 75

Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp
80 85 a0

Thr Ala Val Tyr Tyr Cys Ala Arg Val Val Tyr Tyr Ser Asn Ser
95 100 105

Tyr Trp Tyr Phe Asp Val Trp Gly Gln Gly Thr Leu Val Thr val
110 115 120

Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro
125 130 135

Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu
140 145 150
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95 100 105 Tyr Trp Tyr Phe Asp Val Tr
Thr Leu Val Thr Vval 110 115 128 Ser SngAlyaGS(re]rGT%r
Lys Ay Pro Ser Val Phe Pro Leu Ala Pro 125 130 135
Ser Ser Lys Ser Thr Ser Gy Gy Thr Ala Ala Leu Ay
vEY Sybetkp 140 rdbpAb @1\l Vals TASaty FePHEP BAG &1 Pro
Val ‘Thr Val Ses Trp Asn Ser 135°160 165 dvy AF% Leu
Thr Ser Ay Val Hs Thr Phe Pro Ala Yal eudd B1n170
G17R1B80e\Sahr Siar @y Ve Ay IS ?‘eLerlf ger véer Valllglal
mr \T/al Pro S¥° 185 190 195 'S@r Ser Leu Qvy Tﬁr dn
SSé:Se/%hh!Th‘I%u 2 @é{»‘ L%? sAsB.Hw1lys 200 RA5rRl@exrPro
L%é a p Lys LysoVal A u Pro Lys?oSer
Cys 215 220 225 Asp Lys Thr His Thr Cys Pro Pro Cys
%;oségj Al yGisk ke TeUTy230e 235 B0 Vab APTGHS B¥Y Ser
al Phe Leu Ph&o Pro Pro Lys Pra®sLys Asp Thr 24521250
255 Leu Met Ile Ser Arg Thr Pra u _Val_ Th Val
Bal sdfalrsAsThr BBO VABSRSE7 BY /&Y S gi“é &P umﬁs%e%rgs(i u
\éaL I\_/yls Elhe AZHS Trp Tyr Val AsH® 275 280 285 Gy Val
St A AR SR S-S
z 30 YF Asn Al a ThgssTyr Arg Val Valz248er
al Leu Thr val Leu His 305 310 315 @ n Asp Trp Leu
@;n Ggﬁ)iarloﬁer@vﬂl Tode Lot pRY Sproysrd/als S Pgh AsB2Hr325
0 lys Ala Lgy Pro Ala Pro 1ke0 Ala Ala Thr |1#%Ser
Lys Ala Lys 335 340 345 dy dn Pro Arg ro Adn
Val méyriiBheet ewgPror Pro SSarVadr ghr 350 %5‘7563’&% fls;g(} u

Met Thr LyS A6°A n Val Ser Le s%hr CyS L
365 370 37 eu Val Lys
Teb sg@@eﬁlﬁgﬁﬁ%e a1y Tvall £,58he ASA +£ T AraYahsH U

275 280 285

Gly val Glu Vval His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
250 295 30Q

Tyr Asn Ser Thr Tyr Arg val val Ser Val Leu Thr Val Leu His
305 310 315

@ln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
320 325 330

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys
335 340 345

@ly Gln Pro Arg Glu Pro @ln val Tyr Thr Leu Pro Pro Ser Arg
350 355 360

@lu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys
365 370 375

Gly Phe Tyr Pro Ser bsp Ile Ala val Glu Trp Glu Ser Asn Gly
380 385 390

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
395 400 405

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser
410 415 420

Arg Trp Gln Gln Gly Aen val Phe Ser Cys Ser Val Met His Glu
425 430 435

Ala Leu Hig Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
440 445 450

Gly Lys
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380 385 390
Pro Val Leu
Leu Tyr Ser
Arg Trp A n
<2Hi>s4@ u 425

<2Ly5

<2§ﬁg
<2ﬁi{;

A u Val

28&r Leu
<212» @8T 42

<allis 49rp Val
AGh u1¥Fr@invakt Ghy @ skt erbygerPSer Gep Rem ALk \SeAsPalThr

Ser Tyr

Il e Ser Val
Gle fog frovipl Ay
Ala Val Tyr

Ser.
Ea

Ser Thr Lys
1d30r1:351Sana Seo
Leu Ay Cys Lew

A u Pro Vval
Phe Ser Gly Ser Gly

Gn Pro Au Asn Asn Tyr

Asp
Lys
dn
430
Ser

Arg An Ala Pro Ay Lys Ay Leu

Asp
TV

Ay

Thr

65

Ser Leu Gln Pro Glu

Ser

Lys

Asp

Asn

Asn

Asp

Ser

Thr

Gly

<210>
«<21l>
<212>
<213>

<220>
<223>

Phe Asn Pro

Arg

Glu

Asn

Ala

Ser

Thr Val

Gln Leu

Phe Tyr

Leu Gln

Lys Asp

Lys Ala Asp

His

Glu

41
452
PRT

Gln Gly

Cys

80

Pro
95

Ala
110

Lys
125

Pro
140

Ser
155

Ser
170

TyY
185

Leu
200

Ser
Leu
dy
435
Leu

<211> 452

L
5

Thr Val
Asn Val

Lys Thr Thr Pro
395 400 405 Asp Gy Ser

Asp Lys Ser
Phe Ser Cys Ser Val Met

Phe Phe

410 415 420

Ala Leu H's Asn H's Tyr Thr dn
440 445 450 4y Lys

42 <212> PRT <213> Artificial
<25bqdehtid cleb FFILFE3> sequence i s synt hesi zed

Ser

dn Leu Val

eG¥enct Bs LOndinsily Ser Leu Arg Leu Ser Cys Ala
Ser @y Tyr Thr

Pro

<400>

GQu Ser dy Ay Ay Leu vVal dn

Phe Thr 20 25 30 Ser Tyr Asn Met

s Ser 65 70 75

The fYAr @rw*ég d

Cys Ala Arg Va
rLy-gr proTbﬁ.y R

558 ol

r “Val
Pro Ser Val

Val

35 40 45
50 55560 Asn @ n Lysifhe Lys Ay Arg Phe Thr

& 5eh a0 s 8h T

Tyr Tyr Ser Ala
A8 p¥al 1yl pr&d Y

11Qo115 120 Ser Seus Al a
Phe Pro Leu Ala Pro 125

bys aSerLebhplSeer Gly Gy FEhrseA] ardl a
Lys Asp Tyr

g Asn Ser
sp Phe Thr Leu Thr Ile

140 145 150 V¥al
Ser Tr

Val

Ser Gly Thr

Asp

Thr

Ala

Ser

Arg

Gly

Thr

Glu

Ser

Phe

Phe

Pro

Gly

Glu

Asn

Tyr

Lys

Ser

Artificial sequence

Ala

Gly

Ser

Thr

Ala

Ser

Ser

His

Pro

sequence ig synthesized

70

Thr Tyr Tyr

Gln

Val

Ala

Lys

Gln

Leu

Lys

val

85

Gly
100

Phe
115

Ser
130

Val
145

Glu
160

Ser
175

Val
190

Thr
205

36

Thr

Ile

Val

Gln

Ser

Ser

Tyr

Lys

Cys

Lys

Phe

val

Trp

Val

Thr

Ala

Ser

Gln

Val

Pro

Cys

Lys

Thr

Leu

Cys

Phe

Gln

Glu

Pro

Leu

val

Glu

Thr

Glu

Asn

PRh® Pro

Ser
75

Trp
90

Tle
105

Ser
120

Leu
135

Asp
150

Gln
165

Leu
180

val
185

Arg
210




155 160 165 dy Ala Leu Thr Ser Gy Val H's Thr Phe
Pro Ala Val Leu dn 170 175 180 Ser Ser Gy Leu Tyr
Ser Leu Ser Ser Val Val Thr Val Pro Ser 185 190 195
Ser Ser Leu Gy Thr A n Thr Tyr Ile Cys Asn Val Asn
<abbs4bys 200 205 210 Pro Ser Asn Thr Lys Val Asp Lys
cly yaVablnGLew Med Eips SseGlyyQly $1% 12320"?12@?\5‘?6%(7’% Thr
Hs Thr Cys Pré Pro Cys Pro Ala°Pro Qu Leu Leu~ 230
235 240 dy Gy Pro Ser. Val_PREh u r&,PeRr LYS
Gy (feEyISe“Aéﬁg'll@% %94"5%5%& 155§1a E;ﬁ %&E’t Tf{ghge%eA? §§ Thr
Pro u Val Thr Cys Val Val Val Asp 260 265 270 Val
S%ng))f" SOl ASR PEO vEh Ui Yok wsa Ao 45N L¥E pelly Leval
p- 275 280 285 dy Val Gu ¥Yal His Asn Ala L¥s Thr
Lys Pro Arg Gu Gu dn 290 295 300 Tyr Asn Ala Thr
cTyrrofr gaVahy \lla Ser Tval Proe@lyTRen\ElY Per) THr sSer368 310
315 G n Asp Tr® Leu Asn Gy Ly§53A u Tyr Lys Cys®lys
Val Ser Asn 320 325 330 Lys Ala_le r RLo Ile
ARR £IA Y eTHRe 1 SLY AEFSPR EMT_)/I%SS%% fab A%Hél‘ﬁesife n
Pro Arg Gu P A n Vval Tyr Thr Leu Pro Pro Ser Arg
350, 354, 3 t Asdy &g Aal efemspeu
L¥ﬁrAS&/§h g%“&%ﬁ %‘g 6@6%6-@3%&%9%5 Ay tlE‘Flhe Tyr Pso Ser
Asp Ile Ala Val Qu Trp Au Ser Asn Gy 380 385 390
6 MR 9aO1yrAsh Asa Allpr atgy FaThR1THyr Pro PRroR8falSeEeu
Asp Ser 395 490 405 39 Asp @% Ser Phe Phe L&&°Tyr
Ser Lys Leu Thr Val Asp Lys Ser. 410 415 29 Arg, Trp
TR NTIE Ay RpeAbsp Val PReCSROIRYEYSER VAP Yadt TH 5@ u

425 430 435 A% Leu H's Asn H'® Tyr Thr d@n LyS Ser

gégusé%e%lgi%érs$ﬂr E§9 Gly Pro Ser Val Phe Pro Leu Ala Pro

125 130 135

Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu
140 145 150

val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser
155 160 165

Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
170 175 180

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr val Pro Ser
185 190 195

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn val Asn His Lys
200 205 210

Pro Ser Asn Thr Lys val Asp Lys Lys Val Glu Pro Lys Ser Cys
215 220 225

Asp Lys Thr His Thr Cys Pro Pro Cys Proc Ala Pro Glu Leu Leu
230 235 240

Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255

Leu Met Ile Ser Arg Thr Prc Glu Val Thr Cys Val Val val Asp
260 265 270

val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr val Asp
275 280 285

@ly Val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
290 295 300
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440_445 Gy Lys <210> 43 <211> 213 <212> PRT <213>
Artificial sequence <220> <223> sequence is
synt hesi zed <400> 43 Asp Ile A n Met Thr G n Ser Pro
Ser Ser Leu Ser Ala Ser Val 1 5 10 dy Asp Arg Val
Thashl £1aThhr Gys #r vAL vaSeserSeal Sen Thr VEbrLeu2Bips 30
Tyr Leu His Bop Tyr G n d@n Ly&°Pro Ay Lys Al a*Pro
Lys Pro 35 40 Leu Ile Tyr Ala Pro Ser ASE_] eu_Al a Ser
cGh \AsyalriPieu Sen Ay LysF155TH0 LYPrie oskY® Fy %err Aﬁy Ser
Gy Thr Asp ??é? Thr Leu Thr |P&°Ser 65 70 Ser Leu d n
ro u e a r T n
s e hdRe B B TR RS T dy & e Lyeaval
GQu lle 95 10(5i Lys Arg Thr Val Ala Ala Pro Ser Val

Pk BrPhegREM PE® c3arvallifr Irhs U0 Phs (Prel $e1GRRI Leu
Lys Ser Ay Tdgo Ala Ser Val Vals5Cys Leu Leu 1259130
135 Asn Asn Phe Tyr Pro Arg Qu Ala Lys Val G n Trp
dlyseMaMeAgpr Ivi0AIRSIASTAIAREY Lsy By Cwriedy V2L 2 Ser
Esn gu %a]r VEI5 Thr Gu Gn 168 155 160 Asp Sef Lys
p_Ser r Tyr Ser leu Se T. r 170
Ay ye Sp 397 R ARen Rtk T, SR SR Ay
Ala Cys Au Val 195 185 190 40 Thr Hs A n Gy Leu

36l pf 18 nVadn THE dh¥STiSemnPheroAsi Al Leu Asp Ser
395 400 405

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
410 415 420

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser val Met His Glu
425 430 435

Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
440 445 450

CGly Lys

<210> 42

211> 452

<212> PRT

«213> Artificial sequence

<220>
<223> sequence is synthesized

<400> 42
Glu val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly
1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr
20 25 30

Ser Tyr Asn Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
35 40 45

@glu Trp Val Gly Ala Ile Tyr Pro Gly Asn Gly Asp Thr Ser Tyr
50 55 60

Asn Gln Lys Phe Lys Gly Arg Phe Thr Tle Ser Val Asp Lys Ser
65 70 75

Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp
80 85 S0

Thr Ala Val Tyr Tyr Cys Ala Arg Val Val Tyr Tyr Ser Ala Ser
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200 205 210 dy Gu Cys <210> 44 <211> 452 <212>
PRT <213> Artificial sequence <220> <223> sequence is
synt hesi zed <400> 44 Qu Val G n Leu Val Qu Ser Ay
Gy Ay Leu Val An Pro @y 15 10 15 dy Ser Leu
Arg Leu Ser Cps Ala Ala Ser G99 Tyr Thr Phe Tht%20 25

30 Ser Tyr Asn Met His Trp Val Arg G n ahPro 1Gly
Tyy §ry Trr Bee 238 Ve Ane @y ‘-%r“pG%ﬁélT Vatr - A ‘5@ Pro
dy Asn Gy A8 Thr Ser Tyr 50°55 60 Asn G n Lys Phe

Lys, d Phe Thr .l er. ..V ra165p#4H 75
S?_gss e}ispynla?%?r Li%@ W Gbéu ré %Frwgéi %% i:‘ic,.'yeorS LEEEUM%r g3l a

GQu Asp 80 85 90 Thr Ala Val Tyr Tyr Cys Ala Arg Val
sValseFyTysT¥Er SO A cBRre1y9thrAl@0a 105 Ly G1FrqysTyeu Phe
Asp Val Trp Gap A n Gy Thr LewsVal Thr Val 1185915

120 Ser Ser Ala Ser Thr Lys Ay Pro Ser Val Phe Pro
VekUvAl BsrPEpr PRR5Pu3G1e 35 oSkl SBF alsSKe M HSPSEFT G y
Gy Thr Ala A58 Leu Gy Cys Léf° 140 145 150 VAT Lys

Asp .Tyr Phe Pro uPraq.val, T Ry.Ser
SIS i@gyaﬁkf T %%E\%"y%lvyhﬁ“séﬁsrgﬁfphe
Pro Ala Val Leu A n 170 175 180 Ser Ser Gy Leu Tyr
soP g8 8k B Yot VAl seBeVah1 R Der val8brcl86r 195
Ser Ser Leu @gs Thr G n Thr Twyweolle Cys Asn Vah9#sn
H's Lys 200 205 210 Pro Ser Asn Thr Lys Val Asp Lys

sky sseVatewdally Prior Bims T8erTy@y §le £y ApQVabdisn His Lys
200 205 210

Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys
215 220 225

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
230 235 240

Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255

Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val val Val Asp
260 265 270

val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp
275 280 285

Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
290 295 300

Tyr Asn Ala Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
305 310 315

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
320 325 330

Lys Ala Leu Pro Ala Pro Ile Ala Ala Thr Ile Ser Lys Ala Lys
335 340 345

Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg
350 355 360

@lu Clu Met Thr Lye Asn Gln Val Ser Leu Thr Cys Leu Val Lys
365 370 375

Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly
380 385 390

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
395 400 405
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Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Qu
Leu Leu 41 230 235 240 dy Ay Pro Ser Val Phe Leu
Phe Pro Pro Lys Pro Lys Asp Thr 245 250 255 Leu Met
Ile Ser Arg Thr Pro A u Val Thr Cys Val Val Val Asp
260 265 270 Val Ser H's Qu Asp Pro Gu Val Ly Phe
AAS 1T gerTyhe \Kile Ysp Ty FBT2BEF ’2‘85 They VaVAFP G4Y Hi s
Asn Ala Lys B# Lys Pro Arg G*°Qu Gln 290 295 300
Tyr Asn Ser Thr Val_V ugikhe1yal
Apg(FrH S1¢ $63 @YOAé’ié’A[CLJg% Eer %uviis#eg y Lyssdu
Tyr Lys Cys L Val Ser Asn 320 325 330 Lys Ala Leu
ro Al a, Praq._l Seih v |RrSedu kys LAuas4ry $r8335
Agio“éhg é%n Ees gﬁ#(ﬁrg QU Aes An val Tyr THBOLeu
Pro Pro Ser Arg 350 355 360 Gu GQu Met Thr Lys Asn
G@knm)gal Ser Leu Thr Cys Leu Val Lys 365 370 375 dy
Phe Tyr Pro Ser Asp Ile Ala Val @Qu Trp Qu Ser Asn
Gy 380 385 390 dA@n Pro Gu Asn Asn Tyr Lys Thr Thr
<o & o Val Leu Asp Ser 395 400 405 Asp Ay Ser Phe
<Phe {Je’*u Tyr Ser Lys Leu Thr Val Asp Lys Ser 410 415

<476 rp Adn dy Asn Val Phe Ser Cys Ser Val
“Nep ﬁtgqtfuﬁﬁgq%%QMS Ala Leu H's Asn His Tyr Thr

n Lys Ser Leu Ser Leu Ser Pro 440 445 450 dy Lys
<2%£O§eﬁénc§21¥1§yﬁﬁ31z@12> PRT <213> Artificial
sequence <220> <223> sequence i s synthesized <400>
Afs> a3

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Vié
10
1 5

Gly Asp Arg Val Thr Tle Thr Cys Arg Ala Ser Ser Ser Val Szg
20 25

Tyr Leu His Trp TyT Gln Gln Lys Pro Gly Lys Ala Pro Lys Pzg
40
35

Leu Ile Tyr Ala Pro Ser Asn Leu Ala Ser Gly Val Pro Ser Azg
50 55

Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile S:E
65 70

Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln T;g
80 85

ger Phe Asn Pro Pro Thr Phe Gly @ln Gly Thr Lys Val Glu ié:
95 100

Lys Arg Thr Vval Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser
110 115 120

Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser val Val Cys Leu Leu
125 130 135

asn Asn Phe Tyr Pro Arg Glu Ala Lys val Gln Trp Lys Val ?ig
140 145

Asn Ala Leu Gln Ser Gly Asn Ser Ggln Glu Ser val Thr Glu Gln
155 160 165

Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu
170 175 180

Ser Lys Ala Asp Tyr Glu Lys Hig Lys Val Tyr Ala Cys Glu Xgé
185 180

40




Asp Ile @n Met Thr A n Ser

Ser Val

Arg Ala Ser Ser Ser Val

Pro Ser

1510 15 dy Asp Arg Val

38060 Phe Ser A 9°Ser Ay Ser dy?Yh
65 70 75 Ser

Ser
Thr

Leu Ser Al a

Il e Thr

Ser 20 25 30 42 Tyr
Trp Tyr Gn An Lys Pro Ay Lys Ala Pro Lys Pro
TS HieUelnl el yeuMbexr Peo Fler VAsAht diysAfsr BBe *&yANAl Pro

Met

Cys

H s
35 40

r Asp

Leu dn Pro Qu

Thr Tyr Tyr Cys Gn A@n Trp 80 85 90 Ala
Phe Ay G@n Ay Thr

Ala Ala Pro Ser Val

Ser Arg 50

Phe Thr Leu Thr Ile Ser

GRS [FIPNESAl a

Phe Asn Pro Pro Thr
< >‘e4495 100 105 Lys Arg Thr Val
e, kle Phe Pro Pro Ser

<bysper Ay

Lys Val

Thr Al a Ser Val
<2135 afsriAsS A1 Regudide Pro Arg Qu Ala Lys Val
Asp 140 145 150 Asn Ala Leu A n Ser

<28+ dn du Ser Val

<235

170 175 180 Ser

<4 ﬂﬂ
lngngy ) «f

y Qu Cys <2f0> 46

Gy Ay Leu Val
Ser Tyr Asn Met His Trp Val Arg Gln Ala

Glu

Asn

Lys

Thr

Tyr

Ser

Ser

Val

Gly

Ser

Ser

Pro

Asp

Trp

Gln

Asn

Ala

Trp

Ser

Ser

Lys

Ala

Ser

Ser

Ser

Lys

val

Lys

Thr

Val

Tyr

Ala

Lys

Asp

Leu

Gly

Leu

Asn

Thr

Gly

Phe

Leu

TyTr

Phe

Ser

Ser

Tyr

Thr

Leu

Gly

Thr

His

35

Ala
50

Lys
€5

Tyr
80

Tyr
95

Asp
11¢

Thx
125

Thr
140

Phe
155

Ser
170

Tyr
185

Thr
200

Lys
215

Thr

Val

Lys Val

Au

110 115 120 Asp Gu G n Leu

Cys Leu Leu 125 130

Gn Trp
Ay Asn
Thr Au A n 155 160 165 Asp Ser

spAgyeSer iqmyntyasiged |eu Ser Ser Thr Leu Thr Leu

Lys Ala Asp Tyr Qu Lys Hs Lys Val

Fg?

yS

A@n Pro dy

Ile

Gly

Leu

Cys

Val

Lys

Ser

Pro

Gly

Ser

Gln

Val

Cys

Tyr

Arg

Gln

Ala

Trp

Gly

Gly

Glu

Vval

Leu

Thr

Asp

Pro

Pré Gly
Phe Thr
Met Asn
Arg Val
Gly Gln
Pro Ser
Gly Thr
Pro Val
His Thr
Ser Ser
Tyr Ile
Lys Lys

Pro Cys

hiaHicgn G 6h
QYP#EEA%%] re 8005210
<211> 452

<212> PRT <213>
A tdefd Ghalargeienee cys2R@>ar223> @gquenaari Bue Thr
synt hesi zed <400> 46 d u Val

@n Leu Val

1510 15
Pro Gly Lys Gly

40

Asn
55

Ile
70

Ser
B85

val
100

Gly
115

Val
130

Ala
145

Thr
160

Phe
175

val
190

Cys
205

val
220

Pro

41

Gly

Ser

Leu

VT

Thx

Phe

Ala

Val

Pro

val

Agn

Glu

Ala

Ala

val

Arg

Tyr

Leu

Ero

Leu

Ser

Ala

Thr

val

Pro

Pro

Thr

Asp

Ala

Ser

Vval

Leu

Gly

Trp

val

Val

Asn

Lys

Glu

Ser

Lys

Glu

Ala

Thr

Ala

Cys

Asn

Leu

Pro

Hig

Ser

Leu

A u Séee

Leu
45

Tyr
€0

Ser
75

Asp
90

Ser
105

Val
120

Pro
135

Leu
150

Ser
165

Gln
180

Ser
195

Lys
210

Cys
225

Leu

Leu

Ay




Gy Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Tyr Thr
Phe Thr 20 25 30 Ser Tyr Asn Met His Trp Val Arg G n
Ala Pro Ay Lys Gy Leu 35 40 45 GQu Trp Val Ay Ala
Ile Tyr Pro Ay Asn Ay Ala Thr Ser Tyr 50 55 60 Asn
An Lys Phe zps Gy Arg Phe TR?51le Ser Val AsffQys
Ser 43 65 70 75 L{S Asn Thr Leu Tyr Leu dn t Asn
cBelly FoAPer Ara Rbeu %ﬁhsop%ﬂsP?% LYFhY=oal®® V&P Tohr Tyr
Cys Ala Arg V4P Val Tyr Tyr S&f°Ala Ser 95 100 105
Tyr _Trp Tyr_Ph [T ryahensval
L@I%rM e\:/a)IOle )i‘Tf) 2@%5*%?‘28%%}5 %elgg%i g‘%eﬁ%? Lys ﬁ/g/ Pro
Ser Val Phe Pro Leu Ala Pro 125 130 135 Ser Ser Lys
vSElse TN 558 u @y floy cThrvadl BysAlbBe Lzau Gipy TEy Vallelisp 140
145 150 Val l2ps Asp Tyr Phe Preod u Pro Val Thégdal
Ser Trp Asn Ser 155 160 165 dvy Ala Leu Thr Ser dvy
aValvaki GluTHal PHe FyoAN: dyvaFhi éus @R A% 4757148612 ser
Ser Gy Leu B Ser Leu Ser Sé&P5Val Val Thr Vaf Pro
Ser 185 190 195 Se Leu Thr T Ile
ey SeRsTEVARE AR TR f@% o e i T
Lys Val Asp LyS Lys Val Qu Pro Lys Ser Cys 215 220
atehepPSl} E¥S A ol SydNd1uOrsr BYe Bie0Lfy waPreerARan Pro
G u Leu Leu 30 235 240 Gy Gy Pro Ser Val PheoLeu
Phe Pro Pro Lys Pro Lys Asp Thr 245 250 255 Leu Met
Lk en1SereArgo e Pro IGk G NMakysTiThr Gls Yo VAl A\ lYAsp
260 265 270 & Ser Hs Qu A4P Pro A u Val Ly4°Phe
Asn Trp Tyr Val Asp 275 280 285 Ay Val Gy Val His
PEFIA EELPEITHE BYS BP0 §Y’G'§%‘;dﬁ)’y &n Prﬁgﬁerzéég 300
@lu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys
3165 370 375

Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly
380 385 390

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
395 400 405

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
410 415 420

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu
425 430 435

Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
440 445 450

Gly Lys

<210> 45

<211> 213

<212> PRT

<213> Artificial sequence

<220>
<223> sequence is synthesized

<400> 45
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser BAla Ser Val
1 5 10 15

Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Ser Ser Val Ser
20 25 30
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Tyr Asn Ala Thr Tyr Arg Val Val Ser Val Leu Thr Val
Leu Hi's 305 310 315 dn Asp Trp Leu Asn Ay Lys Qu
Tyr Lys Cys Lys Val Ser Asn 320 325 330 Lys Ala Leu
Pro Ala Pro Ile Ala Ala Thr Ile Ser Lys Ala Lys 335
TRA0e84bis Gy T8 nelRr 6lAIys Gue Py L@ AM\aPrT\HYSTHTC Leu
Pro Pro Ser AB§ 350 355 360 G'% A u Met Thr Ly¥ Asn
G n Val Ser Leu Thr s Leu Val Lys 65 370 3 44
Ley V1PHETTHES B By A%d‘eﬁ Rlanp g\?éP’ @%ugf? ps‘Oe %f%er
Asn Gy 380 385 390 G n Pro u Asn Asn Tyr Lys Thr
le Y €ksp 305 400405k ASR Gy Ser
pg{:gegh@{ggr\_%% %%?G@?hﬁeﬁspThnoVal Asp Lys Ser7#410
415 420 Arg Trp Adn G@n Gy Asn Val Phe Ser Cys Ser
s¥alrelybt1iHpso @lu A2 Phd 30 adBxr Aba TyeuCH SIASHIHTER Tyr
Thr G n Lys Seo Leu Ser Leu SeB5Pro 440 445 45%° dvy
Lys <210> 47 <211> 213 <212> PRT <213> rtif'&fi al
Atz FhentE PeR Xy B Fhe Hyueht &1y STy Hrh et 15200>
47 Asp Ile A ®5Met Thr A n Ser®Pro Ser Ser Leu &r Aa
Ser, Va Q y | beorEhBe£ys
LR 4R nghnsé“ra iséeir: é%? al S%Z?a%%igﬁfom%f# Leu kbs Trp
Tyr An An Lys Pro Ay Lys Ala Pro Lys Pro 35 40 45
ab@leihl €1aTYeuAlyd B cSerrrAsnld eer Al Bet 0gkyLevalle®r o

Ser Arg 50 52560 Phe Ser dw3ser Ay Ser dyl¥hr Asp

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

140 145 150

Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln
155 160 165

Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu
170 175 180

Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Vval
185 190 195

Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg
200 205 210

Gly Glu Cys

<210> 46

<211l> 452

<212> PRT

«213> Artificial sequence

<220>
<223> sequence ie synthesized

<400> 46
Glu Val ¢Gln Leu val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly
1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr
20 25 3y

Ser Tyr Asn Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
35 40 45

Glu Trp Val Gly Ala Ile Tyr Pro Gly Asn Gly Ala Thr Ser Tyr
50 55 60

Asn Gln Lys Phe Lys Gly Arg Phe Thr Ile Ser Val Asp Lys Ser
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Ser Leu A n Pro Qu Asp Phe Ala Thr Tyr Tyr Cys A n
A@n Trp sO0 85 90 Ala Phe Asn Pro Pro Thr Phe Ay dn
@y Thr Lys Val Qu Ile 95 100 105 Lys Arg Thr Val
Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser 110 115
120 Asp G u @sn Leu Lys Ser @Gy Thr Al a Ser Val> VaI
Cys Leu Leu 125 130 135 Asn Asn Phe Tyr _Pro Ar

Ly AspyEhn/apy GYﬁ i OLy J'ebabsTaSpr Lf&oﬁﬁﬁ’vaélis"t}u

Leu Adn Ser G% Asn Ser dn d 8’Ser Val Thr G u GI

p Y, I L Ser
St ﬁ% SR ﬂ?ﬁ%?%{ag gt SE??* A gﬁ”;\sp
Tyr GQu Lys His Lys Val Tyr Ala Cys G u Val 185 190
T rrp Thir bhé Adenvdl yrhelySern 8ey MrordalivaTimhel ysl Ser
Phe Asn Arg 1200 205 210 dyi@Gu Cys <210> 4812&211>
452 <212> PRT <213> Artificial sequence <220> <223>
Ssedgentle Pst s%thieﬂsﬁiéo"r%ﬂ%i’ahsphel Brvare @i EEu val
GIuSer Gy d¥% dy Leu Val G%°Pro Ay 1516515

LSS bl Mgy g S SR DeTT

Ala Pro Gy Lys Ay Leu 35 40 45 du Trp Val GIy Ala
vhl @y EYEsPror @t As ot YorAl Ballihr SN dof Trplahbséd Asn
G@n Lys Phe Ligs Ay Arg Phe Theoll e Ser Val Aspsiys
Ser 65 70 75 Lys Asn Thr Leu Tyr Leu G n Met Asn Ser

GLe W IAr LrvAThr Ger MpVago-Ii@5Tlg:0 Phe Pro Ala Val Leu Gln
170 175 180

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
185 190 195

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys
200 205 210

Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys
215 220 225

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
230 235 240

Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255

Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
260 265 270

val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp
275 280 285

Gly val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
290 295 300

Tyr Asn Ala Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
305 310 315

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
320 325 330

Lys Ala Leu Pro Rla Pro Ile Ala Ala Thr Ile Ser Lys Ala Lys
335 340 345

Gly Gln Pro Arg Glu Pro @Gln Val Tyr Thr Leu Pro Pro Ser Arg
350 355 360

Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys
365 370 3758
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Thr Ala Val Tyr Tyr Cys Ala Arg Val Val Tyr Tyr Ser
Ala Ser 95 100 105 Tyr Trp Tyr Phe Asp Val Trp Ay
A@n @y Thr Leu Val Thr Val 110 115 120 Ser Ser Ala
Ser Thr Lys Ay Pro Ser Val Phe Pro Leu Ala Pro 125
e13®nd3b/1Seko Serr Ays 1SeraldhvaiSeiu Grp @y SThrasA LA a
Leu Gy Cys Lmo 140 145 150 3%al Lys Asp Tyr PR® Pro
G@u Pro Val Thr Val Ser Trp Asn Ser 155 160 16 GIy
GIh Preeflurpen Sen €YYy Lya| Thy EhfrﬁFC’ PHE Bro "APaVal];
an 170 175 *80 Ser Ser Qy 288 Tyr Ser Leu Ser Ser
Val T r s s ker Ay
MRS R T P8 B R Valeren IF S TTyo 2065505
210 46 Pro Ser Asn Thr Lys Val Asp Lys Lys Val GQu
aRg 01"1% Y615 n QIS Add Va226he?25r Ayp dats vaThmekl BisTlHiu Cys
Pro Pro Cys Pras Ala Pro G u LeatLeu 230 235 248> dy
@y Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
ATArLeR48i936n2%% TyeThvbdln Les Ser gy SThlepr %erGP °Val
Thr Cys Val VM° Val Asp 260 265 270 VaI ser H%°Au
Asp Pro Gu Val Lys Phe Asn Trp Tyr Val Asp 275 280
®¥5Ysqdy Val du Val His Asn Ala Lys Thr Lys Pro Arg
Gu Au dn 290 295 300 Tyr Asn Ala Thr Tyr Arg Val
2¥gl Ser Val Leu Thr Val Leu Hs 305 310 315 @ n Asp
<2lhp 42eu Asn Ay Lys Au Tyr Lys Cys Lys Val Ser Asn
<2320 B#25 330 Lys Ala Leu Pro Ala Pro Ile Ala Ala Thr
<2ibe SenfiginlAbardeyse 335 340 345 dy G@n Pro Arg Au
Pro @dn Val Tyr Thr Leu Pro Pro Ser Arg 350 355 360

<288p A u Leu Thr S Asn A@n Val Ser Leu Thr Cys Leu
<27ap f’L%ﬂé‘en%BsssﬂGl g%ized

<400> 47
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val
1 5 10 15

Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Ser Ser Val Ser
20 25 30

Tyr Leu His Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Pro
35 40 45

Leu Ile Tyr Ala Pro Ser Asn Leu Ala Ser Gly Val Pro Ser Arg
50 55 60

Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75

Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Trp
80 85 90

Ala Phe Asn Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
95 100 105

Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Serx
11¢ 115 120

Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser val val Cys Leu Leu
125 130 135

Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp
140 145 150

Asn Ala Leu Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln
155 160 165

Asp Ser Lys Agp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu
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Gy Phe Tyr Pro Ser Asp Ile Ala Val Qu Trp Gu Ser
Asn Gy 380 385 390 dn Pro Gu Asn Asn Tyr Lys Thr
Thr Pro Pro Val Leu Asp Ser 395 400 405 Asp Gy Ser
Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser 410
415 420 ArgIfep A n @ n Ay A3h Val Phe Ser CJ%° Ser
VaI Met. HHs Gu 425 430 435 Ala Leu H's Asn H s
v Ha per S ey Lgéﬁlfehﬁséi(ﬁl PR3 Mabvad5l @1 a y
Lys <210> 49 182211> 452 <2123°PRT <213> Artifici al
> > ugnc y 4 00>
P T S Ve B e & e
Pro Ay 47 1 5 10 15 dvy Ser Leu Arg Leu Ser Cys Ala
| el @18etysd y Tyr Thr Phe Thr 20 25 30 Ser Tyr Asn Met
| Hs Trp Val Arg G n Ala Pro Gy Lys Gy Leu 35 40 45
GQu Trp Val Ay Alalle Tyr Pro Ay Asn Gy Ala Thr
<28gr 4¥yr 50 55 60 Asn @ n Lys Phe Lys Ay Arg Phe Thr
<2He4 r Val Asp Lys Ser 65 70 75 Lys Asn Thr Leu Tyr
% Met, Asn Ser. Leu Arg Ala Qu Asp 80 85 90 Thr
Af/ajr 1'1:y 'IS A a/s Ala Arg Vval Vval Tyr Tyr Ser Al a
<98 95 100 105 Tyr Trp Tyr Phe Asp Val Trp Ay dn
<283y slhfedcUiNValndhusi¥ad 110 115 120 Ser Ser Al a Ser
Thr Lys Gy Pro Ser Val Phe Pro Leu Ala Pro 125 130
<4135 48er Ser Lys Ser Thr Ser Ay Ay Thr Ala Ala Leu

GG Waly@lr &gu VEAQ0GIY§e1 3Py Gly Glgoi Leu Val Gln Pro Gig
1 5 1

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr
20 25 30

Ser Tyr Asn Met His Trp Val Arg Glm Ala Pro Gly Lys Gly Leu
35 40 45

Glu Trp Val Gly Ala Ile Tyr Pro Gly Asn Gly Ala Thr Ser Tyr
50 55 60

Asn Gln Lys Phe Lys Gly Arg Phe Thr Ile Ser Val Asp Lys Ser
65 70 75

Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp
: 80 85 90

Thr Ala Val Tyr Tyr Cys Ala Arg Val Val Tyr Tyr Ser Ala Ser
95 100 105

Tyr Trp Tyr Phe Asp Val Trp Gly Gln Gly Thr Leu Val Thr Vval
110 115 120

Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Prc Leu Ala Pro
125 130 135

Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu
140 145 150

Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser
155 160 165

@Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
170 175 is8o0

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr val Pro Ser
185 150 195

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Ash Val Asn His Lys
200 205 210
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Val Lys Asp Tyr Phe Pro Au Pro Val Thr Val Ser Trp
Asn Ser 155 160 165 dy Ala Leu Thr Ser Ay Val H's
Thr Phe Pro Ala Val Leu A n 170 175 180 Ser Ser dy
Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser 185
PADBet Ien Ber LPervadledsiCllys Thrs hh GThrPrpy Ey4 |Ser Asn
VaI Asn His [2¢8 200 205 210 P¢® Ser Asn Thr Ly% Val
LsLsVaI Ju_Pro Lys Ser 215220 235 Asp
Ai%ysrh?hr ts Phr EfsPEY d’r@r%‘fs % 3 B O dou
Leu 230 2352240 Gy Ay Pro"Ser Val Phe Leu %he Pro
G% %1#y1§rop§9r L$ ﬁ%DLJ@rPhg“érozgpo %@5 by MBigpl e Ser
g Thr Pro Gy Val Thr Cys VakoVal Val Asp 2645 265
270 Val Ser Hs Au Asp Pro Qu Val Lys Phe Asn Trp
Ly MeVaileAspr AZ2E5THABBr283u W1y TValcyE valVahl Hiad Aemn Al a
Lys Thr Lys Re0 Arg Gu A u &A5290 295 300 T¥T0 Asn
Ala Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
V%b@eglfi}ss%l A&B RENCEs yafriya Bl AsR BR TYy<s'5d SETyr
Lys Cys Ala V4P Ser Asn 320 3%% 330 Lys Al a L& Pro

I 3 340
% aEC&o'L y gg %Q ﬂ,&r SI%LYLPfIbrSE £ Val ﬂ'ﬁsf ﬂ(l'ﬁ}rluLgfg Pro
Pro Ser Arg 350 355 360 du du Met Thr Lys Asn Gn
TvalasHel1al enr T A4S vhEWaVated ya1 1265TH7 0aB7iRuGiis Phe
Tyr Pro Ser Asp Ile Ala Val GBuoTrp A u Ser Ashitldy
380 385 390 d@n Pro Au Asn Asn Tyr Lys Thr Thr Pro
Gy dswaTrp eem ASp Sor L39F 140y 4085 AX§plxd yabe&ierPhE: Phe
Leu Tyr Ser I3¢8 Leu Thr Val A3p°Lys Ser 410 4i¥° 420
Lﬁ %1 ]Peu E%§%3 ggéfsr};l\a{ JLlaPrl]‘gr %I‘ %rs Lj?g \éaLyJVEt

340 345

Gly Gln Pro Arg Glu Pro Glmn Val Tyr Thr Leu Pro Pro Ser Arg
350 355 360

Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys
365 37¢ 375

Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly
380 3885 390

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
385 400 405

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
410 415 420

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu
425 430 435

Ala Leu Hig Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
140 445 450

Gly Lys
<210> 49
<211> 452
<212> PRT

<213> Artificial sequence

<2203
<223> seguence is synthesized

<400> 49
Glu val Gln Leu Val Glu Ser Gly Gly Gly Leu Vval Gln Pro Gly
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Ala Leu H's Asn His Tyr Thr A n Lys Ser Leu Ser Leu
Ser Pro 440 445 450 dy Lys <210> 50 <211> 452
<212> PRT <213> Artificial sequence <220> <223>
sequence i s synthesized <400> 50 Au Val @n Leu Val
Gu Ser Ay Ad§ Ay Leu Val GIihOPro Gly 1 5 101515
Gy Ser Leu Arg Leu Ser Cys yr_ Thr
Chh&eThrewpragelsersEys Alf ’;!k”nsﬁ/EtGlM “s‘YfTFBr\?ahe 5 dn
AIaProGIyL)? Ay Leu 35 40%°25 Au Trp Val dY Al a

Y Y, Asn
G ryerhe B VR BB e & Ry
Ser 65 70 75 Lys Asn Thr Leu Tyr Leu A n Met Asn Ser
slheuwrAreniAbay Gld AP TyBRr85c80 afhreli ml1aVahr Bar Tyr Cys
Ala Arg Val Valb Tyr Tyr Ser AlasSer 95 100 10560 Tyr
Trp Tyr Phe Asp Val Trp Ay @n dy Thr Leu Vval Thr
Agfp|Glngiys) e 145 9D Argdtheshir Alg SSérVaﬁhrASwg/Sé Pro
Ser Val Phe P8 Leu Al a Pro 1239130 135 Ser Sef” Lys

L)is @sEg‘ghrVaFu q}fé %LVG ere[She Seré g% A%l ]EPhHs 140

Ser Trp Asn Ser 155 160 165 ny Al a Leu Thr Ser GIy
VAln1H $a1Thyr e &P A anrYabaill @1 Gyt 340 sd¥n1k8Ber Ser
Ser Ay Leu Tws Ser Leu Ser SanoVal Val Thr Vabo®ro

Ser 185 190 195 Ser Ser Leu Ay Thr @n Thr Tyr Ile

IOy STASTYVaRe ASR Vils Ty $ly26D1 208 Throleu Val Thr Val
110 115 120

Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro
125 130 125

Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu
140 145 150

Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser
155 160 165

Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln
170 175 180

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
185 190 195

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys
200 205 210

Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys
215 220 225

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
230 235 240

Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255

Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
260 265 270

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

Gly Val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
290 295 300

Tyr Asn Ala Thr Tyr Arg Val Val Ser Val Leu Thr val Leu His
305 310 315
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Pro Ser Asn Thr Lys Val Asp Lys Lys Val Qu Pro Lys
Ser Cys 215 220 225 Asp Lys Thr His Thr Cys Pro Pro
Cys Pro Ala Pro Qu Leu Leu 230 235 240 Ay Ay Pro
Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr 245
GP2b@s255p Lew AvBiGIV BySeluAnyg The dPeor1@ VaVelerThgn Cys
Val Val Val Agp 260 265 270 3’&-‘9 Ser Hs Au A3 Pro
A u_Val Lys Phe Asn _Trp Tyr. V. 275 280Q 285 GIy
IXFaP 8 VAT L8 %@q% z?lEy%laTﬁ Eﬁg o U5 &MY %’4’
Gn 290 2953360 Tyr Asn Al a *$hr Tyr Arg Val 1 Ser
ﬁlcﬂ}reﬂ* H£g l.l lLI%uG_Hll %ia%o'afxs%gr %.:!etri Prg Bré%@rﬂé& Leu
Ay Lys @gy Tyr Lys Cys LyssVal Ser Asn 325
330 Ala Ala Leu Pro Ala Pro Ile Ala Ala Thr Ile Ser
cly 1A MetLybr 1335234618441 £@ry L&h mulr oysALgu Glad By0 A n
Val Tyr Thr 1388 Pro Pro Ser ABgo 350 355 360 G du
Met Thr Lys Asn G n Val Ser Leu Thr s Leu Val Lys
GREFhg 7TV T3TER @eg Pife 1¥y 2 lpr YRiSElY 5P F1e SAF £99af1xd u
Trp du Ser /%? Gly 380 385 3% dn Pro G u A%h Asn

Lys Ser 410 415 420 50 Arg Trp Gn Gln Gly Asn VaI
afhe1peseCpse S0 MAl ThRtseH SyCGLbu ™h25vaA3Asd 3y sAber Leu
H's Asn H's Tgp Thr G n Lys SerslLeu Ser Leu Se#2®ro
440 445 450 dy Lys <210> 51 <211> 122 <212> PRT

AP T3p At Eip Hlxl Age(q&éﬁ-@e Ser) gPs Ser val Met His Glu
425 430 435

Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
440 445 450

Gly Lys

<210> 50

<211> 452

<212> PRT

<213> Artificial sequence

<220>
<223> gequence is synthesized

<400> 50
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly
1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr
20 25 30

Ser Tyr Asn Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
35 40 45

Glu Trp Val Gly Ala Ile Tyr Pro Gly Asn Gly Ala Thr Ser Tyr
50 55 60

Asn Gln Lys Phe Lys Gly Arg Phe Thr Ile Ser Val Agp Lys Ser
65 70 75

Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp
80O 85 20

Thr Ala Val Tyr Tyr Cys Ala Arg Val Val Tyr Tyr Ser Ala Ser
95 100 105

Tyr Trp Tyr Phe Asp Val Trp Gly Gln Gly Thr Leu Val Thr Val
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<223> sequence is synthesized <400> 51 GQu Val dn
Leu Val Qu Ser Ay Ay Ay Leu Val Adn Pro Gy 15
10 15 dvy Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Tyr
Thr Phe Thr 20 25 30 Ser Tyr Asn Met His Trp Val Arg
An Ala Pro @19 Lys Ay Leu 35540 45 Au Trp ¥ Qdy
Ala lle Tyr Pro Ay Asn Ay Ala Thr Ser Tyr _ 50 55 60
9% et HaLyer B TR Ol A PHal e T LS%rAlvaPr%As
Lys Ser 65 70475 Lys Asn Thr 1%y Tyr Leu A n Asn
I h Jyvy Tyr
SegiesS 6*6%’5’2?‘8‘-’ A%‘E é\‘/aa‘fj ¢ %89’I8§ﬁ§%l§ el %5\3@130%505
Tyr Trp Tyr Phe Asp VaI Trp Ay An @y Thr Leu Val
vdhwyVadspl t0r Phb #2061 0aroSesl TR ral52er a2d InenlHar
<212> PRT <2135 Artificial segeence <220> <2288
sequence i s synthesized <400> 52 Asp Ile @ n Met Thr
Cly dladreupfer Ser Sar VebdiiseFhraPhe Sep XMd Val Izuifln g
Ay Asp Arg VP Thr Ile Thr 0}3,5Arg Ala Ser Set®%er
Val 30, Tyr I Y, Pro
Sﬁ Sei)elcsslyA? a‘ly ier ¥. {8.( 1 'Ehrfgal Iqr% #(,yrs
Pro Ser Asn Leu Ala Ser GIy Vaf Pro Ser Arg 50 55 60
sEheeSeteuChyy 988 dlny Therryd Yelbys Asp ¥Hie adhruikeuysThr
Ile Ser 65 20075 Ser Leu A n2Bs0 G u Asp Phe Aa Thr

Tyr Tyr Cys An d@n Trp 80 85 90
Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys

215 220 225

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
230 235 240

Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255

Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
260 265 270

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

Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
290 295 300

Tyr Asn Ala Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
305 310 315

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
320 325 330

Ala Ala Leu Pro Ala Pro Ile Ala Ala Thr Ile Ser Lys Ala Lys
335 340 345

Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg
350 355 360

Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys
365 370 375

Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly
380 385 390

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Prc Val Leu Asp Ser
395 400 405

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
410 415 420
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Al a Phe Asn Pro Pro Thr
GQu lle 95 100 105 Lys Arg <210> 53

Phe Ay G@n Ay Thr

Lys Val

<211> 107

<212>

PRT <213> Artificial sequence <220> <223> sequence is

synt hesi zed

VaI

<2@y sThr

<211>
<212>

Thr Ile ¥ Cys Arg AI a SélaOSer Ser Val

ok et |
55 60 Phe Ser

122
PRT

<400> 53 Asp Ile A n Met Thr @ n Ser
AGeITr8efli @ln S8y A4 VBerPhdaber Tyb SkF &L M@:yﬁiﬁsﬁiw g
Set 520 25

Leu Hi,s Tr ¥

nBR eyl R b 50 9T 1% gg
Ala Ser G y

}L yoer Ay Thr Asp Phe Thr Leu Thr Ile Ser 65 70 75
Leu Gn Pro Au Asp Phe Ala Thr Tyr Tyr Cys dn

Gln Trp 80 85 90 Ala Phe Asn Pro Pro Thr

105 Lys Arg 52

Pro Ser Arg

Lys Val Gu Ile 95 100

<213> Artificial segquence

220>
<223>

<400>
Glu
1

Gly

Ser

Glu

Asn

Lys

Thr

Tyr

Ser

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

<220>
<223>

sequence is synthesized

51
Val

Ser

Tyr

Trp

Gln

Asn

Ala

Trp

Ser

52
107
PRT

Gln

Leu

Asn

Val

Lys

Thr

Val

Tyr

Leu

Arg

Met

Gly

Phe

Leu

Tyr

Phe

Artificial

Val Glu Ser Gly Gly Gly
5 10

Leu Ser Cys Ala Ala Ser
20 25

His Trp Val Arg Gln Ala
35 40

Ala Ile Tyr Pro Gly Asn
50 55

Lys Gly Arg Phe Thr Ile
65 70

Tyr Leu Gln Met Asn Ser
80 85

Tyr Cys Ala Arg Val Val
95 100

Asp Val Trp Gly Gln Gly
110 115

sequence

sequence is synthesized

<400> 52
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser

1

5 10

Gly Asp Arg Val Thr Ile Thr Cys Arg Ala

20 25

Tyr Met His Trp Tyr Gln Gln Lys Pro Gly

51

Leu Val Gln

Gly Tyr Thr

Pro Gly Lys

Gly Ala Thr

Ser Val Asp

Leu Arg Ala

Tyr Tyr Ser

Thr Leu Val

Leu Ser Ala

Pro

Phe

Gly

Ser

Lys

Glu

Ala

Thr

Ser

Ser Ser Ser Val

Lys Ala Pro

Lys

i

Gly
15

Thr
30

Leu
45

TVT
60

Ser
75

Asp
90

Ser
105

val
120

Val
15

Ser
30

Pro

Pro

Leu

y Ser

Phe Ay A@n



Leu Ile

35

Tyr Ala Pro

50

Ser Asn Leu

Phe Ser Gly Ser Gly Ser Gly Thr

65

Ser Leu Gln Pro Glu

Ala Phe

Lys Arg

<210> 53

<211> 107

Asn

<«212> PRT

<213> Artificial sequence

<220>

Pro

80

Pro
95

Agp Phe Ala

Ala

Asp

Thr

40

Ser
55

Fhe
70

Tyr
85

Thr Phe Gly Gln Gly

<223> gequence is synthesized

<400> 53

Asp TIle

1

Gly Asp

Tyr Leu

Leu Tle

Phe Ser

Ser Leu

Ala Phe

Lys Arg

Gln

Arg

His

Tyr

Gly

Gln

Asn

Met

Val

Trp

Ala

Ser

Pro

Pro

Thr
5

Thr
20

Tyr
35

Pro
50

Gly
65

Glu
80

Pro
95

Gln

Ile

Gln

Ser

Ser

Asp

Thr

Ser

Thr

Gln

Asn

Gly

Phe

Phe

Pro

Cys

Lys

Leun

Thr

Ala

Gly

Ser

Arg

Pro

Ala

Asp

Thr

Gln

100

Ser
10

Ala
25

Gly
40

Ser
55

Phe
70

Tyr
85

Gly
100

52

Gly

Thr

Tyr

Thr

Leu

Ser

Lys

aly

Thr

Tyr

Thr

val

Leu

Cys

Lys

Ser

Ser

Ala

Val

Leu

Cys

Lys

Pro

Thr

Gln

Val

Ala

Ser

Pro

Pro

Thr

Gln

Val

Ser

Ile

Gln

Glu

Ser

val

Lys

Ser

Ile

Gln

Glu

45

Arg
60

Ser
75

Trp
90

Ile
105

Val
15

Ser
30

Pro
45

Arg

Ser
75

Trp
90

Ile
105



