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5 11 vl MUNOGLOBULI 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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| ynphocytes are B | ynphocytes (B cells), T

| ynphocytes (T cells) and natural killer (NK) cells. B

| ynphocyt es ansruinoer.csiLhey AreaBASDRISES THEREGIT | body

production and provide hunors] imunity. B cells

mature W thin the bopgrporforinvesTIoNave the marrow
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muri ne anti body Zevalin which is linked to the

radi oi sotope, Yttrium 90 (1DEC Pharnmaceuticals, San
Di ego, CA), Bexxar' which is a another fully murino
anti body cogiugated to 1-131 (Corixa, WA). A ngjor
limtation in the use of marine antibodies in human
therapy is the human anti-nouse anti body ( HAMA)
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shown in FIO 6 and A10.7. Wen referring to the
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5 which are indicated in the disclosure, Unless

ot herwi se indicated, the 2H7 variants will have the
same L chain as that of vi 6. The Invention provides
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Vi Vo he antib conpri SI in t ch

5 re\@#vém'&asd e P, SRS o e E‘”&F”‘éﬁ% ok ok v
f robsin sfhataftif. 10 hunman CD20 anti body and substanti al | y
t he huNRILVERRSRARMS hinkAlpR WRbddy ddotids et Cpeor dfentigeninding

! e 3 ot BO LRy bl e a5 S ARRG 0B

.t
MR e B B M) RO S BRy o . 1 bom st

10 Cpez CHRGanttody ahd sgtvaitinllyOBRImes exquanfameyfork iy episives qliymen hegyy
angli{ fA3AuSRAVRNE 6 AF erbBRididad tndYiknatt B celld dfo M Gd@ Bod Cynomolgus
e"b?% %m& fierk a&‘?&#ﬁég &%%Ql-im ﬁQﬂm&bﬁﬁs%q.m@oflsEQ D NO.

CHOMSORE 735 FASHS T | b i P L s
S Ui COR iserbehngp of FRQ IDONCAH Cbb?mmwf SEQ EAQuS QDR pepgence of SEQID
15 O&r e@.ﬂ&mi@mmﬁa GMenﬁmbﬁw&ﬂ(Fﬁ \tatGhfe £4f Rordan 1ighdhdin  sbivproup I

nent on .
O 8 A5 0 8 fongf bl biase 0356y 46,
e rnb@tltn mbndxrnenEm I Viigs, an pralsp scithsubatifuricy ofleui A (fise il B‘tﬂfﬂbﬁ’
Ofcoﬁs&ws 4GRhR oi{ahgw:o !pﬂa whibks Mmam xdoreipdimenstiosins8Hlence
o> farthcs %Q&uc b3t 186 b Smifid Wit BS:H6H3 B, TEGd 73 i
p03| tl o I n nil drt ’%ﬁ wﬁugﬁg&i{u&%ﬂﬁﬂ heHSbeth

20d

pwbgtomz)!ﬂsrematﬁm Alsi9Gigin m A‘lﬂ'”tvﬂé“dfﬁ‘mif“ ‘Hhe
erdaﬁdweatqm ChRreping sn\ase,hummafamibmﬁnupgcommp@gw%w&sﬂwmW e

t Ng. « Q’&&W* n?&ﬁdrﬂorre&bl%ﬂn@%@y mare substituted:
ﬁ\: ﬁt%gﬂ rpéo % %w«ﬁﬁ em 15%9140%@&' &Z}%Yéﬂueh& of 9E3. 0 RO.8 of

In t the V
25 amxﬁ.bwg»mw'ﬁﬁefhe F‘%"é"‘%\?ﬁ‘ﬁ - Hertig e .E’{’“E’t. ong‘g"?’g““ y
Whgquence 4fBEQ IMEX0.2 uy36, srskowvn @Fthéds f r om donor nor
[ €Ci Pi gf¥ePdMbbdikall, tbe Eiteniadd Witibedglss 207.v31 Ineingshetgbtgpdippvy chein sxuino
e"b d' ment Ps:g@ bssréspLJ\ Vﬁsﬁ@aa@mm@m&m@lh&wﬂw
as g

e ,ﬂyﬁq F?mgﬁlfn%qwdtsﬂmrog 8%\@193@8) staﬁgx anns ﬁ{'ffv% M@ﬁl{e amino aoid

ody further

30 C QR LiuE®S of IF6A Wid N1084& guibeid dlamfan@@k IDhNerRingf vip SEQJ2 No.
sh B Heko SRAbQHintEata7 vihfnk iR aiaeysignal
anﬁﬁ%aeéé%mlt%%a%ﬁ\%‘{y%ﬁl ng0 t he |nght ané heavy chain
arfefi§*®sol d sequence of SEQ ID NO 2 and 23,
res peCtIhV@hr)(te clbdBteamhelantbblyQf aky ofithd piéteding gmbogliments fugther

o mestsRhed e (8o SRR ARG 0264 e GRE G ADBOG A CDC

vo6 W th t no Sol d
3Cectiityoter the pn%ﬂtwmmoddrﬁamNMAvv\qaﬁ dﬁ“ﬁ%" e eg Ff&'“ antibody

Sg&ﬁg E&nﬂaﬂ@ tolin ﬁb@bﬁes Odfnd MihGan iDE@er b0 .One dith peibodyydthtimproved activity

the mature |n am ln%dha

i RS e AT POy e T TR THR B e £ gl O Labody aving

e NEPOLH/ERBBA/KI348 h@stautton By v haapg/th@heawbaupme%mdﬁgquence of SEQ
40 8 Aol it DR S and QORI b S8 afitast 16388 inPREeBADOO aciigityChs compared

stltutl on’in the Fc region that inproves ADCC

anﬁq%‘F’X@DC 35 activity over the original or parent

ant i bod ahdt@ieniatiialent] the antildylfarthey eaigprives ftdeafeonnignincgsid substitution in

b a{‘_l&{ilt rﬁga}?l{,]t{mk%? X&asep 8]5(9 g}tIGIQ;W QJ::%%%& 3 tﬂerf)alm%ﬁnbgm widdhdt was derived

er case antib Cy od to v16
i npmmmﬁammosvwe; Orsomghvaptitedy yiffedegrrangs (D ﬁﬂ"‘é‘f’ﬁyﬁ%""mp“ °
SURSlidet ka8 1R bubSaABAKERAIAKE . i The tdisparison ofxfHCPand CDC activity
One anti body ha\{Jﬁ(gﬁ;l S298A/ E333A/ K334A substitution is
ZI—H‘H\‘?S‘!FSWHﬁ" I"Pt? ain anmino aci d sequence of
SEQ 40 1D NO 23. Anti body 2H7.v114 and 2H7.v115 show
at least 10-fold inproved ADCC activity as conpared
To Rituxan. In another enbodi ment, the anti body
further conprises at |east one amno acid substitution
in the Fc reg| on t hat decreases CDC act|V|ty as

N a e .

IJ_




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 51n a
preferred enbodi nent, the enbodi nent of the invention
amfull length antibodies wherein the Va region is
joined to a human 1gG heavy chain constant region. In
preferred enbodi nents, the JgOis human 1901 ari gG3.
In one enbodi nent, the CD20 binding anti body is
conjugated to a cytocxin agent. In preferred
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(NJIL). the chenotherapeutic agent is selected from
the group consisting of doxorubicin, cyclophospham de,
vincristinc and prcdnisolone. 4 5 Also provided is a
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Humani zed anti body as used hereist is a subset of
chinmeric antibodies. "Humani zed" terns of non-human (c
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antigen- bearing target call®and subsequently kill the
target cell with cyuxoxins. The antibodies "arm' the
cytotoxie <cells and are absolutely required for suc'h
killing. The primary cells for nmedlati pg ADCC. NK
cells, express 30 FcyRR7 only. whereas nonocytes
express FuyR, Fc)RH and Fcl RL7L Felt expression on
hemat opui ctic calls is summarized in Table 3 on page
464 of Ravetch and Klnet. Annr. Rev. InnnnnOl 9 457-92
(1991). To assess ADCC activity of a nolecule of in
rarest, an in vitro ADCC assay, such as that descri bed
in 17F Patent Nn. 5,500362 or 5,821,337 may be
performed. Useful effecter cells fur such assays
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"activating receptor”) and Pcy4RI B (an
“inhibltingreceptor"”), which have simlar amno acid
sequences that differ primarily In the cytoplasmc
domai ns thereof. Activating receptorFeyR | A contains
an i munoecepnr tyrosine-based activation notif (;
TAM in its cytoplasm c domain. Inhibiting receptor
W1 1) contains has | mrunoreoaptor tyrosine-based
I'nhibition notif (ITIM inits cytoplasnic donain.
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at surprising inprovenent in binding to
FcyRi Il A(F158), which is not as effcctivc ua FcyRAIA
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40 An 'isol ated" antibody is one which has been
identified and separated and/or recovered froma
conmponcnl of its natural environnent, Contam nant
conmponents of its natural environtrent are materials
which would interfere with diagnostic or therapeutic
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I cnnones, and ot her protel naceous or nonpr ot ei nhaceous
solutes. In preferred enbodi ments, the antibody wll
be purified (1) to greater than 95% by wei ght
of fantrivioethymoa Son et te Maghaah Aaskreb SiBcich@r vttty Bl Sreyes ARGheminal or
NOSt irfksfbel S v@betbDiby)hiss B khnibg Lo lcaRRIP, BYs) MSnGiadeity bk SHs-rhé @
degr e@orsinkihy oblo@idicing BnaRERk @i Cothhust BRI, phebesbef SRS 1s6hkca
N- 1 € GliboAhetuddl vhe aduBHa Rk AR R Glnding ARG GpbNn H3E  OF
a sm, s gﬂwsm.r&,ﬁgmmgxmp Brafaatly, JL&WDQJM& Sy W bVepared
Ces“mu &gmr uc:| ng or nonre uci ng. Icon t| ons
u5| ng nj Silv
I sol gped mAnEs F""q.e anep ﬁ?m b o3y £ i o
wi t hi n g ﬁce B o AP OREnT
of tﬁ"e""’%{’m“r'ﬁ “5‘"‘?1'5?'{5'?‘ 3#{?}%1‘11""\/&‘?"’!’“% Biich i o
pr c eBPf i mEpeglrofiisd oqip “WWWWWWMWWB?“WWW
Hé pt* B Eepimategs ipwerer o folied ndsirariqanaea Indede p OFi i priecditn
' i s ofedinetin el thes prdijaglly exprstibeppiibudietipre fof @uample g pupleq sgid melge is ina
ol edmohesonpllipeptionidiffergerfom thit plingegpt @kd separated from al
| east onNDwepAtia e Frivwgea o Rddurrekmeseitgy lophd deraie o e
It i cperdly Uhked sodipd syqueard B prial-ags pranitnh) Shepat e nces W Ireseitigf for
the raRiydothyxenteCihdbiise patite] vpudaly mdBhat setknda ez ghoameaitidis sire.
ND| emkily@ic deSs sl knbv@ito dift@gombiits, bdytedy@Uoiaigedls, S:biadcddg | N wWhi ch
[t in  frosded feoRaiy Buiced St Als Riccd A @indiond GAatbnda bidGasines
t NerdeR b s@beRe. FlrSlahghOibiiath @ pheskalicidbrlsddr@oriehss s Spr@iyitibked ro DNA
MOl GG koo e1a§satc}:re§ya§ntp§pr&3ntﬂ%pﬂg iR RSt AN M Gepided
bSOl @mm%iﬁ;omm La0Q mqmc%wmum&mﬂluﬂn%@%d

tﬂg'e%%un'm.. ,%.ng qm nf.%g,; seq%egﬁ@wa{nu»é/a%*aﬂﬁr@és
I mm e | s r orf‘f)e'as%%“h lﬁ\' ca@%ﬁ“%’f%iﬁt Vf’s o

MDY £

t hat" °F“ﬁﬁ?ﬁ?ﬁ7*@%°?%”mﬁ*$We eSS|on - qp 6o pot exist, the
s eq ERATFLUY, Lalking  Apeanplishsd Ipylaion B s RHE & e Soar ‘?‘ the

Bx p LS Brgrood Hrepsdrant: r"m‘&"‘%‘s “i‘l'm‘@ ﬁge"f’i"ce In a
parti cul"%rerHeskte Sl ad Penrer e c BT ok éﬁmufﬁ"f
ar evngtginolipficatop (- he SoBLorig R IR e “F’fff‘abﬁ%‘éff‘fﬁﬁ‘"é mpil i de
a prapgiversisne for erfrtion ¢ gist ‘@Jp'é’ﬁ‘a‘t"ﬁ’f’ of @éﬂﬁ’é’i’f&”é’“m% 4 a

ri b'sxeren i ddferrep aswv@'ﬂm@wkﬁ'ﬁ}W“W@“@éﬁ“g'“&?’é‘W\ﬂﬁ%
3t i fod cxresss[on @ DDA mqua@@awhmwwml@m%a eukwryotic cells.
enhanee o sNugdo@il @loadd i s ' operably Linked" when It Is
pl aced Rt tha pbdidGhivnal Creliahs HRsh bt wishthn eihiodddehe

NU Gl i} ard Gkl ot RGN GRS whidl Qc1eia6ia BRIy the EXNSudiesfigyE begn Introduced.
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Creneral ly, "operably |inked theses that the DNA
sequence being |linked are contiguous, and, in the
case of a secretory |eader, contiguous and in feuding
phase However, enhancers do not have tabu conti guous,
Li nking I's acconplished by |ligation at conveni ent
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Sui tabl e host calls are disclosed below 40 The word
"l abel " when used herein refers to a detectable
compound or conposition which is (ag., conjugated
directly or indirectly to the anti body. The |abel my
itself be detectable by itself radioisotope |abels or
fluorescent | abels) or, in the case of an enzymatic

| abel , may catal yze chem cal alternation of a
substrate conpound or conposition which is detectable.
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CD20 anti bodi es of the Invention. Thus. for the
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practi ce, unani ze ar e y hu
anti bodi es in which sone Itybervarlablc rcghrn

resi dues and possibly sont FR residue s are
substituted by residues from anal ogous sites in rodent
anti bodi es. The choi ce of human vari abl e domai ns, both
i ght and heavy, to be used in making the humani zed
anti bodies is very inportant to reduce aotigenk(ty and
HAMA response (human and-nmouse anti body) when the
anti body is Intended for human therapeutic use.
According to the so-called "best-fit" nethod, the 30
acquenee of the variable domain of a rodent antibody
is screened against the entire |library of known human
vari abl e domai n sequences. The human V domai n sequence
mhlch Is closest to that of the rodent |s |dent|f|ed
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(1993)). ft is further inportant that anti bodi es be
humani zed with retention of high binding affinity for
the antigen and other favorabl e biol ogical
properties. To achieve this goal, according to a
preferrod nmethod, 40 humani zed anti bodi es are prepared
by a pnicuss of analysis of the parental sequences and
vari ous conceptual humani zed products using
t hr ee- di nensi onal nodel s of the parental and hurrani zed
sequelpcql%? warPLee- di mensional i nmmunegl obul i n nodel s
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Al ternatively, phase display technology (MCafferty at

aL, Nature 348:552-553119901) can be wused to produce

human anti bodi es and anti body fragnents in vitro, from

i mnunogt obuiiu variable (V) domain gene repertoires

from uni nmuni zed donors, According to this technique,

anti body V domain gnus are cloned in-frame into

eithera major or mnor coal protein gene of a

fil ament ous bacteriophage, such as M 13 or fd, and

di spl ayed as functional antibody fragments on the

anf hcc of the phase particle. Because the 30

frtareatous particle contains a single-stranded DNA

copy of the phase genone, selectlons based on the

functional properties of the antibody also result in

sel ection of the gene crowding the antibody exhibiting

those propertles Thus the pbage n1n1cs sonlc of the




repertoire of v genes from uol at nun)zed human donors
can he constructed and anti bodies to a diverse Way
of antigens (including self-antigens) can be isol ated
essentially follow ng the techni ques described by
Marks el ai,,J. ti2o0l. R aL 222581-597 (1991), or
Giffith erat, ErllRO! 12:725-734 (1993). See, al so,
U S. 40 Patent Nos. 5565,332 and 5,573, 905. As

di scussed above, human anti bodies may al so be
generated by in vitro activated )3 cells (see U S.

pat ents S5B6#f@&Orand $. 229, 275). 19 5
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Bf xpecl fl ¢ anti bodi es 30 Bi spccifka antibodies are
anti bodi es that have binding?speelflcities for at

| east two different cpitopcs. Exenplary

bi speci fi canti bodi esmaybi ndt ot wodi f f erentt pi t opesofthe
CD20protein. OGther such antibodies may comnbi ne a CD20
binding site with a binding site for another protein.
Al l ernadvcly. an anti-C )20 arm may be conbined wth
an arm which binds to a triggering nolecule on a

| eukocyte auoh as a T-oell receptor nolecule (e g.
CD31 or Ib rccpto s fur 1g0 (Fe: 7R), such a$ FcyR7

(O X4), FoyRI (CD32) 35 and Fa7Rl i (CDI6), or NK&D
or other NK cell activating ligand, an as to focus and
| ocalize cellular defense nechanisns to the

020 expreSS|ng ceII Blspe C|fIC antlbodles may also



or radi oactive isotope haptsn). Rispecific antibodies
can be prepared as full length antibodies or anti body
40 fragnments (e.R .F(ab')2 bispocific antibodies). WO
96/ 16673 descri bes a bispecific anti-ErbB2/am -Fe71t| U
anti body and U S. Patent No. 5.837.234 discloses a

bi specifie anti-ErbB2/anti-FcyRl antibody. A

hi specific anti-LirbD2/Fcct antibody is shown in
WOO8f 02463. U. S. Patent No. 5:921,337 teauht:s a

bi spccific anti-ArbB2lanti-CM anti body. 20 5 Met hods
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a first binding speC| icity In one arm and a hybrid

I aununogl obul i n heavy chalﬁ;llght chain pair
(providing a second binding specificity) in the other
arm it was found that this asymretric structure
facilitates the separation of the desired bispe cifie
conpound from unwanted i nmunugl obulin chain

conbi nations, as the presence of an i nmunugl obuli a
light chain in only one ballot 30 the biapccifiu

nol ecul e provides fora facile way of separation, 'ibis
approach is disclosed In WO 94/ 04690. Per furthor
details of generating bispecifrc antibodies see. for
exanpl e. Suresh at at. Merhadr In Enaynaol ogy,

121: 210 (1986). According to another approach
descrlbed |n U S Patent hb 5 731 168 the Interface



replacing |large am no acid side chains with smaller
ones (e.g. alanine or thxeooi ne), 'psis provides a 40
mechani sm (or increasing the yield of the heterodinmer
over other unwanted end-products such as

hont odhtters. Bispccitic antibodies include
cross-linked or "heteroconjugate"cnti bodies. For
exanpl e, one of the antibodies in the hctcrnconjugate
can he coupled to avidin, the other to biotin. Such
anti bodi es have, for exanple been proposed to target
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be prepared. Tanmer al .J. Imrunol. 147: 60 (1991). 40
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present invention can be nuhival ent antibodi es (which
are other than of thelgMclass) with twee or nom
antigen binding sites (e.g. tetravalent antibodies),
which can be readily produced by reconbi nant

ex Pr eSYT G it phespiibodn Ghechuls ren hiitimdy <@ 2omBeise 4 dimerization domsain und
t hepalFappestydtiee Fafingmesofst heaaliding ey, dombi Qomtbs (d- Al Mlan Fe
ant i bespyore bivge eyl hisenad ibbBRibhg ol LopHOaR r&lom&ihmfoh{nﬁ%mgcn
OF  NOHngingAlRrt drrgpe el GHo Py fih. tRSproferlels Bl M1 a8 bdaPhrein comprises (or

di Merebisiath O 6l dodRdigh:, KQORRAINTES m,ggq,rm sk, Srr .,),,\,,@;1 ankilsdy

I @i Gbinptibs afleakd bod B peb LR Nand hribrabif J»éw whbe Sibe

anti bmm%ﬂmmm&%i &p%ﬂpqmisc aymrmr-

t -voRixadk
?gg: mm,&&hn;&w”lﬁi 5%1 t|v mv?ﬁén'fmg ﬁ"mbé'll"'ff“’”

COMDEelea&Sne J};epawg Q) 8 St _p‘, “Jut>
ef o [ an em’"?a n m""““" o Vil-
p{“’ %QRPJ : I "" S‘I I ﬁ‘f"F‘@’&&l’““bﬁW“"’”‘ wo
ta" ﬁaa c"ﬁ’a BT hbscR 55, for
V\/nee "R HEVHP b“&“ “‘6’!%’5{‘*‘ ’5‘9""6’ ig polypapigesofhe it

var i ABTepitglsRides qogggme PWW fishrshsfycstrighisdypain ghd optionaliy,

chant P8yt Lo se VD |- (X0"VD2- (X2)a-Pe, wherein
is a first variable domain, VD2ls a second

vari abl ePftotrte prid sdoence sodifaydons puI ypeptkl o chain of an Fc

regi on, g addytafend@odifigpen@ et CD2Nbin@lE ntiBodRlkselib@hercin are

pol ypepblitdEor caspl, R miySe Bsirthie 1odnprokbQiie binding SeidyE@or othePiological

pol ypepk(otie: aaibiay. At sciliBdienteQRtisibGR aviidotadhandal Sockdbe@ by

ki N ki@bdudibhpfabiiiadhitodeREknaibs B @d mi-cr26 aniilbly dedicio sid, or by peprire

Al lythﬂs, Ghch I'nadtdc:ﬂnnﬁ kO m ﬂlstiosty@m. %}@LM@LMIMWM

ant kpahadae b witbak ﬁ#lﬁm:%eqw Wm!&%ﬂib&g An anlnﬁ@n%tyf

t V\Ddclc(;ra ﬂ:@mﬂﬁ.% %moy is EJ&% f.u'iJe&gpl;nalgE pﬁv@dn&! ne'm.\ cg n

p0| QM%MI cmd t'hzc Va r&t antalls T] 8os=-translntio?r}|;{i9¥oicf8f

ns r
:J;c(:) hal ?&5%2? %@1@ s §4 %usc]r;?iﬁ g) Jnurnobcr m{ Pnsalﬂn 0f§ ;Eﬁiéth.‘g:n % Dgo m"b y :im i

varlqbl onpl 0 es coaf’r o e i
co n})ﬂgw%f . ?'E'PE‘"@:; 0 varl P BTE S ORI & ’8“" ¥ Cunningham
opt | ona f f‘ nes F Y T ‘F’é %E“ﬁ“‘bﬁ“‘&&ﬂ‘ﬁﬁ%‘“‘“‘?ﬂ"(ﬂf‘ﬁﬁ“*
am TELEHH® P g fes ol ! “&‘ﬁ?‘F'ﬁ’ngb’Aﬂ?“Wb"rﬁaé?“&”’§ SHerte
rodf ﬁ“E%it'ﬁ"&h‘( Ainesr poprieing AT Bp effcriny ofi apippeide g CO20 antgen.
d e STEPeF 1 acl opagqniflempnirating fnaforsyprivitinee the sipfuteng trspte efined by
may#Fedveng §itiepdy i sapad srpriavhe skeshtsutigiutiohi Wgs. st ety nardethor
ot Rreqming k@lsaeixe gtiztiongypoframintdods ngie df thhemauikn pdd @d3ed nofi No
acirddeg@tpeic e QbR th QuibeShe@érodniie: obihefobR @ gienih, Bodyin@ e
DI P Sk 2B oniRksOEH AR GorAP R0 B ihddGresid Lot @t knGlBdy
C hasgB Sre keRRing b BeedBiabeviD20 ant i body nucl ei ¢ aci (L or
by peptanh8 sciaSyitbebRSishs .mﬁmn.m@b fcmxyﬁ G BAGL ARy in Ei
ex mlnl.ercmdg:%l rﬁl&ﬂc&ﬁ@tuﬁ& i hun@cg qjmgll; rcmtma %.E]\L\JII &nrﬁr‘dblq%lg inserlions
ang{/ﬁigéje OHKM m;xl;u}&g deQ§u¢P WMpliagtﬁl.e L’#S%nse Ol O Eg!ean m% aggody

aci d sequences of the anti-CD20 anti

conbi nati on of deletlon i fisertion, and substltution
Is nmade to arrive at the final construct, provided
that the final construct possesses the desired
characteristics. The ami no acid changes also may alter
post-transl ational processes of 30 the anti-CD20

anti body, such as changing the nunber or position of
gl ycosyl ation sites. A uaaful nethod for
identification ofeortabt residues or region. of the
and CD2n anti body that are preferred |ocations for
rnuhagenesis is called "al ani uc scanni ng nut agenesi s"
as described by Cunningham and Wlls In Science,
244:1081- 1095 (1999). Here, a residue orgroup of
target residues are identified (e.g., charged



an am no acid sequence variation is predeterm ned, the
nature of the nutation per se need not be

predeterm ned. Per exanple, to analyze the performnce
of aimtation at a given site, ale scanning or 40
random nut agenesi s i s conducted at the target cation
or region and the expressed anti-CD20 anti body
variants are screened for the desired activity. Am no
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Tyr (1') trp; phe; the, sec phe Va} (V) He; leu; net;
phe; ala; norleucine let' 24 5 Substantia

nodi fications in the biological properties of the

anti body arc acconplished by selecting substftutitns
that differ significantly in their effect on

mai ntaining (a) the structure of the patypeptide
backbone in the area of the substitution, for exanple,
as a shear or helical confirmation, (b) the charge or
hydr ophobi city of the nolecule at the target site, or
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screening as described herein and anti bodies with
superior properties in one or nore relevant assays
may be selected for f Ater devel opnent. Another type
of marine, acid variant of the antibody alters the
original glycosylation pattern of the 40 antibody, By
altering is neant del eting one or nore carbohydrate
noi eties found in theantitwdy. taxi/or addleg one or
nore glycusylaliun sites that are not present in the
ant i body.
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i ncorporate a sal vage receptor binding opitopo Into
the anti body (especially an antibody fragnent) as
described in U S. Patent 5,739,277, for exanple. As
used herein, the term "sal vage receptor binding
epitopo” refers to an epitope of the Be region of an
I gO nolecule (e g., TgC,, 7AGe. tgC,. or 1g04) that Is
responsi ble for increasing the do vivo sedumhalt-life
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pol yneri zation (| br exanple, hydroxynethyleellul ose or
gel atin-m croeapsul es and pol y- (ntthyl ntthacyl atc)

m cr oeapxul ex, respectively), in colloidal drug
delivery systens (for exanple, 26 5 |iposona i,

al bum n m crosphcres, m croenul sions, nano-particles
and nanncapsutes), or in macroenul sions. Such

techni ques an di sclosed in Remhtgton's Pharnaceuti cal
Sci ences, 16th edition, Gslo, A, Ed., (1980).
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for a variety of bacteria, yeast, and viruses, The
origin of replication from+he plasnid pOR322 is

sui table for nost Cram negative bacteria, the 21&
plasmd origin Is suitable for yeast, and various
viral origins (S V40, polyoma, adenovirus, YSV or BFV)
ate useful for cloning vectors in manmalian cells.
Cenerally, the origin of replication conponent is not
35 needed for manmal i an expression vectors (the Sv40
origin may typically be used only because it contains
the early pronoter). (iii) Selection gene conponent
Rxpression and cloning vectors may contain a selection
gone, also terned a sel ectable nmarker. Typica
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One exanple of a selection scheme urilires a drug to
arrest growh of a host cell. Those cells That are
successfully transforned with a heterol ogous gone
produce a protein conferring drug resistance and thus
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dom nant sel ection use the drugs neonyci n,
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(1991) (iv) Pronoter n srq onattr ' Expression and
cloning vectors usually cont@ain a pronoter that is
recogninrl by tits host organism and is operably
l'inked to the nucleic acid encoding the CD20 bi ndi ng
anti body. Pronoters suitable for use wth prokaryotic
hosts i nclude the plwA pronoter, P-Ilactanmaso and

| act ose pronoter systens, al kaline 35 phtsphal aso
pronoter, a tryptopban (asp) pronoter system and
hybrid pronoters such an the tae pronoter. However,

ot her known bacterial pronotes arc suitable. Prmmoterx
for use in bacterial systens also wll contain a

Shi ne-Dal garno (SD.) sequence operably linked to the
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be the signal for addition of the poly Atail to the
3" end of the coding sequence. All of these sequences
arc suitably Inserted Into eukaryotl o expression
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baeul ovlral strains and variants and correspondi ng
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40 When usi ng reconbi nant techni ques, the antibody can
be produced intracellularly, in the periplasmc
space. or directly secreted into the nedium if the
antibody is produced intrnxllularly, as a first step,
the particulate debris, either dust cells or |ysed
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m ronycins, the bl eonycins, the cyroroxic nucl eosi des,
the pteridine famly of drugs, diynenes. the 40
poduphyl | ot oxi ns and differentiation inducers.
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for exanple, netholrexale, nethopterln,

dkb( oronet horrexafe, 5-fluorouracil,

| ynt er capt opuri ne, cytosine arabinoside, nielphalan,

| eur osi ne, Jeurosi dei ne, actinomycin, daunoruhicin,
doxor ubi cin, N-(5.5- diucctoxypuntyl)doxorubkin,

nor p AT g ’d‘b%‘l’é&‘f“d’ﬁ'i‘“&’l"ﬁ" + wliysosnycio, podopkylfotonia aod podophyliotoxin derivatives
1-(2 "’E’W%FFHW“'I“%% WrElesting iRt eipef dnopidro: wxphREPINY feifheic acid,
Na- abWeiopd Nseiperpidine canpipfiorin prtichyepiein. brevtuifosrerbyidstpins, ansumitocin,
€S peretn roynsinoldi sy mapi lyma@ansirp) agangiel Mdotpsthekd. Hisrpmmpusaeipol. C-
33 5S1HkcHamryrgsinl, C5aydrimanysdelT20-antIRypiv@fsingl, C-9-SH maytansinol, C-
tial | ysmainstiimyangode plhybas © kfexpRtingasdng okt ot oxi n

der i hisjat@iosyntiHindhol XS 15k AR e ol . 1 s SR B bR oS at €,
Vi N grkafrdifing, WikishGels bl Beirtalvhl 2] Wl SAR ARHE: dorBelalirh suchlaPb SR AC

r et | ddkefio Bdolofhtin ¢, Bl b Gioi@darin € 20.bosad 1180y dorod R, BhoslaRsE

C AWRofGhte HG, Gl i G Bldofah S A, 0012 13 askn'3 At omatin 6, dolostatia 7.
G£Phalas %IL;Q& 9, ROSRT, IBstadto ?&Jo&?a!mf‘:’r RN 35 Q5h S

Su C olgaétm %Fm%9a§1¢Q§qu§n9& ] 3" cephalostmting such as
oo e méfﬁ%su%m ..}? sotlons
rr o Cf“‘b oslatin st
ig g

19- d¢ é’ olm Sin o
¥ zg%&t;h’@ g Pt 12 ”6‘“‘15&‘% W""o'?» ;nﬁ 0
1 4 [+ takin
He et'ﬁﬂ“@?ézﬁi" é‘fl'ffﬁ“ t W gpipgstetin 14cand egphatostasin 19
hydr oxy ggan{um:lsd;e $ %q%b act by iphiditing tubulin polymorization. Maytansing
mad G Aerathesest AlicanCirpliglepgng pryrett MhF e Rat B R Seppipy.
4, 5 i wg digspverepaiptosiin fueroPes alsppradicerpayiehsingios srehias mastangiiiolynd @i a B,
M  Piltdind rygie O3; Pagho N S tSAMRIa S iGhytadnido] dgisive gd faloques
ol oettrteidintob, fl@in®Bliell.5. Par=ft NosGiO bAatk Grdss7D4.250Mo140260t6e8t | N B
( 204. =651 4;a00d,797; 4 Be7apta 4308, 2881 Aok, wb;ia.800 €is; A0 CloaB At 5.979; Bi317,82;
doi amt.ab; 4 m1,398; 4036065054, 84, 9662 4,424,216l 0 120 3931 41 362, 68%; andlgdTms, thart | N
3, &AbslAinrrercbflBprbishl ikbchoriedhy refiRich.t at atin 6, .
dot 0S aakgarsine aProfRLifdRl 1Rfelbddn cotiug bR o Wiitodibe yReibaily SRk @ S luddel N
33‘ 0, col%geng QWJ!:@JIJL:Q& nlerm ng QJyQ.ﬁJ.:ﬁlL Anmme]rlhmpdlﬁle Q&@L&o@d :L'e;
dol CQ%@LI ik, F;Lg}n an qg&ﬁ?&')t ﬁ&&cﬂ; ﬁ;llrﬂii mﬂﬂb@“%h 925 ;SE’RI the disclosives of

0l 54 Ay L Lﬁsﬂhﬂy'&m {138 sOb AR eluckyoreae
CeR %ﬁ @g;gwaﬂg; %W“ gtis Fhihlks n§.§££0§n&c§ Lt
d?'fc by c7n_)dgnuw ycytoroxic

ce aF] 6 42 aéalns m
525t‘°“’é ““" 6?5‘3’%%5’%‘”6 ??%‘Wiﬁ‘“@%?“”“é Pt e PG FOwh ooy Chae
eefiht 20 BLOHAC ST PP e IR BYERPIT =10, ¢
epliuiBst ‘f’i‘dfﬁ"‘“ﬂ‘”t?'@b‘ﬁ‘é‘r royye aiborly A Hinding fopanigenon pumpn colon cancer cell
13 ligse pritrebotretmasiop pongelpnal enighedy AP-bit indt the FEBG=et Srwphal ost at i n
) 6, Ce ptThaerap sia thhindgfoups smphiahas fopdaking 2itiBody-pryginsinoid conjugates,
40C e i@ ny Shealmipic, 10se discloly in S8 PrunNodb20820r R Partnoit 428235 B, and Chari
I NEriedOCube@iREsedrdn BE 1e7-360 {1992y TheMbkinDgrdupsinGude Gi6de istlups, thicether groups,
P O heYIMBis r&id, phorblabitd\dEtyids, BEpBdadd Bbite Miimfs, dr Eslerik 148715 Ghup 8 BlucbeOHThe
t h@okashiniefalehet @R ERIHR Moy i0 Bhidd mereiled. at €s (U. S. Pat ent
No. 3,896, 111). Subsequently, it was discovered that
certain mcrobes al so produge mayt ansi noi ds, such as
mayt ausi nol and C-3 naytaav1no| eatorx (U. S. Patent
Nu. 4,151, (42). Synthetic mayunsi nd and derivatives
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40 exanple tc99in or I1le'', or a spin |abel for

nucl ear magnetic resonance (NWR) |maging (al so known
as magnetic resonance i magi ng, tend), such as

i odi ne-i 23 again, iodine-131, indium111. fluorine-19.
carbon- 13. nitrogen-] 5, oxygen-17, gadol i nium
manganese or iron. The radio- or other |abels may be

i ncorporated in the conjugate in known ways. For
exanpl e, the peptlde may be biosynthesized or may be
synt hesi zed by chemnical anmino acid synthesis using
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arthritis (rheumatoid arthritis, juvenile rheumatoid
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40 cyt oki acs and T-1|ynphocytes. tubercul osis.

sarcol dosi s, granul omatosis | ncludi ng Wegener's

granul omanti s, agranulc oyttnis, vasculitis (including
ANCA), aplastiu ancmty Coonbs positive unan a,

D anond Bl ackfan anem a, inmune henol ytic anem a

i ncl udi ngaut oi mmune henol yti c anem a ( ATHA)

perni ci ous anetnla, pure red cell aplasla (PRCA),
Factor V111 deficiency, henophilia A autoltnnune
neurrapeni a, pancyropenia, Tcukopenia, diseases

| 1V Qe Gruthipf e Sl Gyn kB RGERRE Savis, CridiRn-hoiifob, RETVRE Rbbided ARansn,
di S QubRhSuar maJ,&tlmn&rsgmmtpwdwm SOBOE A8 e, iR Sk ibE Bl

gg?v@n cRRY SRR bR r : b@;&mom‘.qmm@ﬁm&mm
Eﬁam W Sl ST

ant | 0 +

Eﬁgﬂ a‘m’ L BT e f""’&) Xm’saxmni Eas‘f Uror n
i ﬂéwhg‘mmgjag;g‘é W‘d?@ﬂ'- e ReTRe) BRI

AcY e

sy nHft ety di] gobpowyruiEe or faMIndays ariyprGey WeRehip P OREROtR IR

pr of TFe &tymistethrbesyopppicgimpui AR wuieinspypd trambocxtppeayyigipmins disgopegf

| g Atheestismiioter fopluding ayssiins orsbidt and copberitin frimery bypaigegidiig mepirmune

i s edore dGucf iBluinsteE) mowsrldkigdriors dyadhioEshinqorHpinidtasubiai

| nChyrghiini Glinpsic auiySidisnk. 84ds@B G189, (r@udisshanavtimnh@c polyglandular

pol yeiraesr Rifaduls cBilurindRDl tytiFoms), THoEGaSEs, alscrtitnkd to BN

SY Nl dinhikds HRANGS tIDDME bt Btledhin® syndroY B Bnni R WhB LyGIRR Infedtitis ,

19AmamRiiE @6 bodiuicli bRk oA Wi Qhind O TRk, e6g:

20 € U0 Gk Labtis udcﬂdh@ Rﬁﬁn?dlgﬁ RhoHaRATIN Bk LR Briblyash's AHErIRb Mdium

q T\L)sd v firQ %Eﬁ'ﬂj JJ‘Q%I&%&}&MN 'Iuﬁ?}l'ffsiﬁg shobliRYQsesgers

?Et&fﬂc 3 ié’aj ' t ol nruﬁ'e‘1 AFARE e
OOS{H %§' u‘o%:m%‘vusmﬁc\‘?‘fﬂlxw o%w: r O St nmnmil} thgn re s DE?D’]
norlne I Seases, i nclu u |mme
AR e T BRI T B O b § aAiEn
sudERieY *’“‘l"ﬂW‘&’i"M“r 1@“”"&1“8 Eig ’FPF%“"W ’&f’?fﬂ* g conter
AddF S emipmeseiadympiopys jukemia AL Dzciravie Lepbositrrpla (‘w Halry
po ::9! plemiy Fhegpn H%ﬂ@%lﬂc{b&hﬁ@%'% Ry Plefiakin's lymphoma (NHL),
ende rplenstis fypiphoRafFiéts iermetipe arte/foliculor NAHLclityrarpediye aplashffiss NLLL.
30 efigh ardrintnebiystis B4 High prode biemboblad ST i arbrie srest nongifopeit ¢ AL,
( LADIviareSheatrarmiddvmghpyihimntons. aatibodingmeni & [Patrilge igmphoma
Ly atd phalgdnglon smra@dpBtiulinkhi@ | Treatsa@Ursiapis df ih@e dirlelirdde glso contempluted.
br OFHE it doydé df Bda@in®idedsd 98¢ QS0 i@ ReqliehtB AGHE Adikign ovBemESAR,
QN irdatmant ddd [RBErdRrized DY CT0- RbriBre mdl Gbi)@11s 261 NS Ehour WaS Ghth 4f A S
35( | Redhidh AgeRnhaiRBalugdalid IBRBUAR AL AhTeskd bAftbarelad sbcumulation
( Talsany@asine, %¢Mmdg,gpmhﬂ$Mdl um Vessel Vnscul ki s
(I ncl ue RArHANAIRE e &m%&%@mmdm@awmn&{os«.tfhﬁm theseof

NE X3 23 Blirea r@nﬂiﬁM kA3 ky @*In.',n&ym 5@&9.@& uSigkitd RERA B! 9A
nanHlY@le@‘ o cly%glr ﬁ%n%ﬁna a%ﬁ S:P Qngnl:el-n LI S,
)P rhoumnuyda{r riti xym%ilgﬁt y m{ﬂ Rﬁ gﬁs ngp%nflﬁg,n Fenu' sc{s]Sf

oo A AR B ey Sy AR

ab??&?‘?ﬁ&f”’ acide °§F°5‘P‘I°’6‘i‘1""’8f’""‘&%‘l PE REiL I PRETROPH on
2 SPop oty mysRn e gevE: vl daberprip Ry pepdiavnisoogyiopacn s syndrome
nedhirsHeR el ude CD20- posirlvs Hodgkin's di sease
including |ynphocyte predar nant Hodgkin's di sease
(I-PM; non-Hodgkin's |ynphoma (NAIL); follicular
center call (FCC) |ynphomas; scuts |ynphoeytlc

| eukem a (Alai ); chronic Iynmphocytic Jaukomla (CLL):
flaky cell |eukem a The non-Hodgki ns | ynphoma i ncl ude
| ow gradel follieular non-Hodgkin's | ynphoma (N. HL).
smal | |yinphocytic |ynphoma (SF:-J,), internediate
grade/follicular NHL. Internediate grads diffuse NAIL.
.10 high grade Jmunobl astle NI H, high grade

| ynphobl astic NHL, high grade small non-cl eaved cell
NHL, bul ky di.nnm N141.. plastnaryrnld | ynphncytio

| ynphorma, mantle call |ynmphnma, AIDS- ral atnrl

I ynphorra and V\al denstroni s macrogl ubul [ ncm a.

—— - S o M o - s o - o o



40 di &ﬁ gﬁuﬁanlz% bﬁdﬁlu.)é?glxbod;]& thp ih\)éxﬁlon @ne [

smal I Iynphocytic | ynphoma (SLL), chronic |ynphocyric
| eukem a, rheumatoid arthritis and juvenile 40
rheumatoid arthritis system c |upus crythctoatosus
(Sly) including |upus nephritis, Wegener's di sease,

I nfl anmat ory bowel disease, idiopathic

t hr onbncyt openi e purpura (TM thronbotic

t hrohtcytopenic purptun ('171)), autoinmune

t hromhocytopenia, nmultiple sclerosis, psoriasis, IlA
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exary
i VERETEAY B a@= el to treat rheumatoid arthritis. RA
is characterized by Inllama&m of nultiple joints,
cartilage | oss and bone crasicn that |eads to joint

destruction and ultimtely reduced joint function.

‘Additionally, since RAis a systenm c disease, it. can

have effects in other tissues such as the |lungs, eyes
and bone marrow. keworr than 50 percent of patient who
30 have bad RA for nore than 10 years can continuo to
work or function normally on a day-to-day basis. The
anti bodies can be and as first-line therapy in
patients with early RA (i.e., nethotrexate OM naive)
and as nonot herapy, or In conbination with. e.g., MX
or cycl ophoxpbam de. O, the antibodies can be used
in treatnment as second-line therapy or palicnts who
ver e DWARI) and/or NWh refractory, and as nmmnot her apy
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treating RA. (see conbination therapy below), in one,
enbodi nent, patients who had previously fail ed

di sease-nodi fyi ng antinccumati o drugs and/ or had an

i nadequat e response to nethotre, nto alone are treated
40 with a humani zed CD20 bi ndi ng anti body of the

i nvention. In one enbodinent of this treatnent, the
patients are in a 17-day treatnent regi nen receiVving
humani zed CD20 bi ndi ng anti body alone (ill iv
Infusions on days | and 15); CD20 bi ndi ng anti body
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provide a nunerical quaotitatlon of disease activity.
The SLEDAT is a weighted index of 24 clinical and
| aboratory paranmeters known to correlate wth disease
activity, wth a nunerical range of 0-103. see Bryan
Qescuk & John Davis, "Novel therapeutic agent for
system c lupus erythematosus” In Current Qpinion in
Rheumat ol ogy 2002, 14: 515-521. Anti bodies to
doubl e-stranded DNA 35 am believed to cause renal
flares and ot her nmanifestations of |upus, Patients
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I cvcia of antinuclear antibodies and antibodies to
doubl e- stranded DNA. Treatnents for ST. A |Include high-
dnso corticosteroids and/ or cyel oplttupham de (HDCC).
40 Spondyl natthropathlcs are a group of disorders of

di sjoints, including an)cyl osing spondylitis,
psorlatic arthritis and Crohn's di sease. Treat nent
success can be determ ned by validated patient and
physi ci an gl obal assessnent nieasuring toots. Various
nmedi cations arc used to treat psoriasis; treatnent
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141 H 7A 0.47 H 8A .86 3S 91 9A ,07 36 Hl 130A
0.81 7 in S51A .97 142 11l 2A 0.453 143 H .3A DB
1.2 0.2.5 0.31 WH2511AA 0,65 50 8 32 Y52A 411 14R
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53 2 - 534, 0.76
154 L2 - 1 S4A 0.60
127 1.2 - IASS5G 1.1
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TableS. Bffecss of corobingtiony of mutations and non-alanine substitutions in the CDR regions of
humanized 2H7.v16 measurcd using cell-based BLISA (WTL2-S cells). The rclutive binding to CD20 is
expresged 85 (he concontration of the 267,v16 parent over the concenization of the variam required for
15 cquivelent binding; hence a ratio <1 fodicates weaker sffinity for the vaciant; u ratio >1 indicates higher
" aifinity for the variant. Standard devistion in relative affinity deélermination averaged +/- 10%. Framework
substitutons In the varisbls domains are relazive 1o 2H7.v16 according to the numbering system of Kabat
(Kabat at of,, supra),

2147 (Hoavy chain ight chain }.Kslaﬁve binding
vorgion titotions substitutions
16 - - e
96 DI6A, N100A 592A 3.5
97 GOT, N100G, Y100h! - 90
g $99G, N1DOS, Y100b1 - 1.6
9 NIONG, Y1006 - .80
101 IN548, D5GA - 1.7
102 INS4K. DS6A - .48
103 |DS8A, NIDOA - 2.1
104 SH9T, NiD0G - 0.81
05 S9YG, NI1ons - 1.1
106 [N100G - L ¢
167 1S100aCt, Y100bS -
136 ___ ID56A, NIGDA S56A, SO2A 2.6
137 D564, NINOA ASSG, SUZA by
156 |DSGA, N100A 5264, S$56A, S92A %I
107 DISA, N1QOA, TI00bY 5924, i} oxprossed
182 |yerw -

52



substitutions in the variable domains are relative to
2117.v16 according to the nunbering system of Kabat
(Il cabat at at,, supra), 2H7 eavychain 'ghtchain

el ati vebinding version tiwions Esubstitutions 116
-1- 96i O056A. Nt OOA 392A 9..5 97 997 N100C YWOOhi
.99 8 "990Nloos YI Wv 1.6 9 Ni YX 1 .80 101 N54S
DSGA 1.7 102 N54K 056A .48 1103 D56 NHOA 2.1 1104
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169 YS52F » 0.75
170 NS4 0.235
171 NS4S - 1.2
172 256X - 1
173 DAER -
174 ID36H - 1.5
173 DS6H - 1.2
213____|nses .
214 D56 -
15 D3N -
216 |D56Y -
176 [Y5oW -
177___|V39F
180 K62R
181 Koz .
178 JF63wW -
|79 F63Y -
137 YITW . 0.64
158 YO7F - 1.2
155 [XOsW . .64
160 __ IVosk - 048
106 NINOG -
14§ Wl icY - iN.05
162 [W100cl - 0.27
163 [F100eY - 0,59
164 [PIORCW - .71
185 DN - 0,64
1 66 SOLG, N10UG, 5100al2, Y 100b de_Ie.tad 3 0.99
217 Vi2Y - 1.0
W7 |- F34Y
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Exompls 4
Mutations ot sites of framework humanization substitutions

Substittions of additional residues at framework positions that were changed diring humanization
10 were also tested Ja the 2H7.v16 backgroved, In pastieular, allernative framework substitutions tat were
nolther fuand in the murine 2H7 purent nor tho homas conscasus framework were made ot V(P46 and
Vu(G49. V7], und K73).

These substitutions genetally led to littls changs Iis relative binding (Fable 6), Indicotlng that there
is some Nexibility in feamnework sesidues af thess positions,

15

Tahle 6. Relative binding in a cell-bascd (WILZ-S) assay of framework substidions, 1gG varlants are
shown with mutariony with respeet to the 2H7.v 16 background. The refulive binding is exprossed as the
conceduation of the 257.v6.8 chimera over the concentrarion of the variant requined for equivalent binding
hicncs 4 ratio <1 indlcates waaker affinity forthe variant; a Tutio >1 indicates higher affinity for the viriant.
20 Standacd deviation in relative affinity derermination averagod -+~ 10%. Framework substtutions in the
varinble domains are relativa to 2H7.v16 acenrding tv the numbering syutem of Kabat (Kabat et L., sugra).
%) Verlonts Bint wers assayed with 2H7.v16 as the standard compurator; rokative vedues srs nonalized lo

that of the chimera,

2H7 Eiaavy chain [:.1' ght chain Relutive binding
version  iubstitutions ubstintiong

0.8 {ehimer:1) (chimera) wl=
16 - - L.64
78 K73R - 0.72
79 {K73H - F?_AQ
30 K130 - D58
a1 J'v‘m - 42
g2 VIIT . in.38
83 V714 . !
B4 G498 . lpaz
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humani zati on substitutions Subsdtations of additional
resi dues at framework positions that were changed
dtring humani zation 10 were also tested is the
2H7,v16 background. In panEcui at, alternative
framewor k substitutions that were neither found in
the marine 2H7 purent nor the hunman consensus
framework were nade at V,746) and Vn(049. V71, Had
K73). These substitutions generally led to little
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NBS BB PAEIBARE Afhogplerrodiheny a ppls A ri; Tﬁ 51 11
9 ACBW‘lume'?W EE(gumbmngsysmm. Kabat et al.. .br:pm)aadesc d soﬁc et al,, snpra

(2001); Shiclds ¢t al,, supra).
Tn order to enbance CDGC and ADCE activity of 2H7, a triple Al sputint of the 287 Fo wus
construcied, A huroanized varlant of the and-HER?2 antihody 445 has been produced with mutstions
S29BA/EIZTAIKII4A and I3 known a8 4DSPE110 (Le., ant-pHER2 12G1 ($298AMIIZATKIMAY
Shicids et ol Jupru). A plasmid, pAb3ke110 sncoding nntibody 4D8Fe110 (Shialds et al., supra) was
digestcd with Apal and 2iindllX, and she Lic-fragmsnt (containing mutations S298A/EIZZA/KI34A) was
lgwed into the Apal/ttindill sites of the 27 heavy-chatn vacter pRDR2-v16, to preduce pDR2-v31. The
amino ucid sequence of 1he version 41 complete H chalo is showa In Fig. 8, The T.chaln is the same as e
of vI8,
Although the constant domains of the Fe region of 1pC1 antibadiss are relatively conserved within
1 givos spocios, allclic varfutions exist (reviewed by Leftane and Lafranc, in e Auman igG subclisses:
melecular analysix of structire, function, and regulatiom pp, 43-74, F. Shakib (¢d.), Pergammon Prods,
Oxfovd (1920)).

Table 7. Bffecrs of substitutions in the Fe region on CD20 binding. Relative binding to CD20 was

meakured in g cell-based (WIL2-8) assay of framework substitutions. Fe imutations (*) are indicated by EU

numbering (Kabat, supra) nnd are relative to the ZH7.v16 parent. The combination of three Als changes in
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3 phase wsbvdrdrst udy of the satiety of escal ati ng doses of
PRO70769 (rhuMAb 2H7) in nubjects with noderate to
sameTeshdeumat oid arthritis receiving stable doses of
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subj ect-blinded study of the safety of caenlatlag
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Wth noerate to .ever RA. The study consists of a
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dat e above denonstrated the success in producing
bumani zed CVO bi ndi ng anti bodies, in particular
humanl ud 21. 17 anti body variants, that malanfr"d and
even enhanced their Dbliol ogivat properties.



The humani zed 2347 anti bodies of t e invention bound
to )20 at affinities simlar to the nurlde dam and
15 chincrk 2747 and bodi es and were of 1lbutivo at B
call killing in a primate, |leading to B cal

depl etion. Certain variants showed enhance! ADCC aver
a chineric anti-CD20 anti body anrcnOy used to treat
74111" favoring the use of |owrdoses of the
rhenmpeutl o antibody in patients. Additional, whereas
it maybe aoeoesary for a chineric antibody that has
ot 1 daieniEisQosY\IR 8 19601988 AR B L3R e mRhotod), (Qq&ﬁ&@j fecdvo
0 MRRRME) QAR Rl in Bl AR, Lok Toohy el 9. an
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anti bodi 5 denonstrat e f%blllty is woh)tiun. Those
properties of the humani zed 2747 anti bodi es make t hem
| deal for use as i mrmanot heui poutie agent In the
treatnment of CD20 positive nmounts and suto i mmunc

di seases; these antibodi es we not expected to be

i mmunogenic or will at |east be | ess | munogenic than
fully nurtne or chineric anti-CD20 anti bodies 25 In
human patients. Refereotes Rerereaces cited within
this application, Including patents. published
applications and other publications, are hereby

i ncorporated by reference. The practice of rue present
Invention will enploy, unless otherw se indicated,
conventional 30 tedm ques of nol ecul ar bi ol ogy and
tbeli ke, which are within the skill of Qut art. Such
techniques are explained fully in the |llerature, See
e g., Mdlecular Coning: A Laboratory Manua[. (),
Sanbrook at at, Cold Spring Harbor Laboruttry, Cold
Spring Harbor. My, 1989); Current Protocols In '
Mol ecul ar Biology (F. Ausubel in at, eds., 1987
updated); 13es .n sal Ml ecular Blolouv (T. Brawn cd.

i RL Press 1991); Qens Exa_r"sslon Teet nol oav (Gbedde
ed., Academ c press 1991); Methnds fnrd oning and

Anal ysis of 33 ,fatht}rvodie c3enrs (A Bothwell.) e
at ads., Bartlett Publ. 1990); fleas Mansfie- Hxh
melee (M Kriegler, Slock(un Press J990); onrbinant
Dh1lA Myg-thndolaw Ti (R Wi as of. eds., Academ c Press
1995); PCR A Pracicul roach (M MPherson er at.

| RLProse at Oxford Vniversiry Press 1991);

Q j gguygkQ4s &Uubmb (M Gait oil., 1984); CCel
Culture for B locbem is (P. Adans ad., Risevier

Sci ence Publishers 1990); S709 Transfer rhaturs
fi)rMmmali Cfi. (3, Mllar & M Cabs ads., 1987);
Maantaitan Cell 40 )lrotac_ h_ nobev (M Butl er ed.
1991); Animal Cell Collura (3. Pollard .tat eds.

Hr mtana Press 1990); Cuin{ro of Anh it Bs 20 Ed. (1L
Preshnvy, et at eds., Algn it, U sa 1987); 1l4ow
Cvtonetty and Sorting (M Ml antd erar, cdt,

Wl cy-Liss 1990); the series Met Js Jn +rnzvm f oe
(Academ c Prose, Jac.);Wrth M and Hauser H (1993);
[ mt mpcbMWhff Jn Practice, 3rd edition. A Johnstone &
R. Thorpe, Blackwell Sciences Canbridge, M\, 1996;
Tcebnigaes in_ Imr ,avto hr am _try, (0. Bullock &
P. Pctrusz cis., 69 5 Academ c Press

1982. 1983, 1985, 19M Handbook of Expal Jnent al

i mmunol ogy, (D. Welr 4 C. T3Inckweif, eds.); Curren
Prentols in Tmrunolorv (I. Colig&n at aloft 1991)1
Imu (13, P. Pinrnnndis &7.K dul stopoul os, eds..
Academ c Press, Inc.. 1996); Oodiag (1986)
NonNCLANVIaVWas !rrinrole. and Pra +' (2d al)
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WHAT IS CLAIMED |IS: 1. A humani zed anti body that binds
human CD20, or an antigen-binding fragnent thereof,

the anti body conprising the heavy and |ight chain

amno acid 5 sequences of SEQ ID NO 39 and 40,
respectively. 2. A humani zed anti body that binds hunman

CD20, or an antigen-binding fragnment thereof, wherein
WIRAZHS I PAIMEPD: i ses the |ight and heavy chain ami no

acid sequence of SEQ ID NO. 40 and 41, respectively.

3. An antibody of claim1l1l or claim2, further

conpr ifsi Ng A2hu@iséd @NeboF (AR bihs Ainen TINRY, idrUinl #ligeR-binding
the Fc region that inproves ADCC and/or CDC activity. . )
fragimenta feresdd yheo pntihadynranprigieg dhe heaey anidnbghicelpin amino acid

y it uti 2 E333ALK334A. 5. An anti body
g‘?q%%g%e%r%t@%m@ %§taﬁ§ﬁg,[ﬁe%@oe%g'§l&. substitution in the
Fc region A muheviesd h¥bodgtthit bidds hhmbn CRRE R 0shtigeh-binding
claim5, wherein the amino acid substitution is K326A

Grementahereyt, wherein theysiipody cemprises she lightreat Megviectrgn amino acid
' ' j id substituti
LSRR dr AR NOTRI GRS, Kifeesfi e 207 sus; ytien

further copprdmsibody af clhid@s or 0laén 22 furthidt BemPsiflg at least one amino
substitution in the Fc region that decreases CDC

ad pybstifutiog. in the Beweginadhatgmpeeves mICC apdpr CRactity-
east gthe subahidddy 8F K22 wireil M8 dhB¥cil” aB¥tutions are

one of cl ai ns conj ugate 0 a cy OxI ¢ agent.
$298 AME3IABA/KBBMA.of any one of claims | to 10 wherein

the cytotoxic agent is _a radjoactive isotope or.a. .
toxin> 25 19 ankibe ¥ob Staimoh ‘@Eﬁ‘fﬁ‘F’ité? ﬁ@ll%maaﬁtﬁugat&yﬂm in the Fe
@oﬂﬁ?r?&es‘é}?@i’éﬁé{tﬁo 11 and a pharmaceutically

accept ab [

e carrier. "13. An article of manufacture
conpr 6si ng Aa adibbdy of claand, awheosipdkd tmow acid solstiebn is K326A
thﬁg \R} wherein the conposition conprises an anti body
o 1%/ one of claims 1 to 11. 30 14. An article of

manuf act ur @,0dntfodl Mrlckaind 97 WeFeif BEPEE $6416n %Rﬁ&g&?ngprises the

insert indicating #hat the conposition can be use
amugwtacibsubsioaitikn K326Aynphoma. 71 15. Use of an

anti bgdy of, any.one of cl ai 1t i the .

manuf St ur AngRSa afimsEar AT GRS G RS SopREising 7t feost one
EmfiRl dcid dubstitu¥in it QBIFCIreibA 1@ BéedstH DS é‘&ivﬁtg with

the antibody of claim1, thereby killing the cells.

16. We of Aarantihodholslains 8,aeppsisingat leastthersubstituiion’ K32 A.

t he ufagture of a. 5 nedi.cament fgr t.reati

posi 1106, canciobdy,br oy, BESSEREREL 10 Teobikgies Iy Rubtosde agen.
CD20 ppsi t iAeantiBBELHf arSy enebofCdins 1l WNNRHGERY the cytotoxic agent is
| eukem a. 18. A use of claim17 wherein CD20 positive
tEdieactiveisatopegba4®¥A° s | ynphona (NHL) or | ynphocyte

predog nanty M@itfgnscog{p%%ﬁ%ean(ﬁ%t@iy of any one of claims 1 to 11 and
a pharmaceutically acceptable carrier.

13.  An article of manufacture comprising a container and a composition
contained therein, wherein the composition comprises an antibody of any one of claims
1to11.

14.  An article of manufacture of claim 13, further comprising a package

insert indicating that the composition can be used to treat non-Hodgkin’s lymphoma.
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10 19. A use of claim 16 wherein the cancer is chronic

| ynphocytic | eukema or SLL. 20. A use of clains 18

or 19 wherein the antibody is selected fromthe group

consi sting of 2H7.v16, v31, v75, v96, v1l14, v115, and

v138 conprising the respective am no acid sequences

as shown in the figures and tables. 15 21. A use of

cI ai m20 V\Msne@if rantah&b@cbtdtfmdwmmfpiaimeﬂ toHd ihdbeynaanfdcture of a

sdmefL R ipdGne sPSHiésis REESHIR S agvo-cRonghrizing ontg3ing B cells
&m&ﬁe Qﬁtﬂﬁﬂy 0P Bﬁlrﬁfl MeBdRRilifg il BLeliyherei n the

antibody is'to be adm nisteréd at a dosage range of
about 1@75 38 w@/an@ntﬂmim ang ans@felaimnyl torld infthe manwicture of a
ant.i.body is to be admnistered

to
E{ed%?%g%f&é F%\tﬁ‘b@ea @538@8%‘% 7nm2 to about 500
ng/ n21724. AAUE fOklafh AleMwdbra §hE1 (DN §okAfveCincS if @ B cell
be adm ni stered at |east two doses of the antibody at
brephegiae lpgheniase.  25. A use of claim 24 wherein the

(10 Soacs N BP AP 3G LN B 2 Sonhoagis
Mmﬁmmmwrtlpmphowa@hmmoag@ﬁ deRese (LPHD).

chenot herapeutl c_agent . . .Use of an_ antibody of any
one ofi%cl arniiserof Jaim 16 hvhterﬂ;n esheangen isrdrgrric fymphocytic leukemia
anment for treating an autoi nmune di sease. 30 28.
use of claim 27, wherein the autoi mune di sease is
sel ected f roisetdfelangs 08 pr ¢9Mdlefdin the aatibodieid ¥Bleoied from the group
arthritis, juvenile rheumatoid arthritis, systemc

ponsisting pp 2Byt IRetdl,0das viGLE] 4, Tid§uandebif sqmerising the respective

EIL‘lﬁl%rfﬁgi 3 u&%& bl Sho @{ﬁ&regr%ﬁ:‘ ? i nf| ammat ory
ase, I diopa ronbocytopeni ¢ purpura
(1 TP) 21t hr Anhsat ofoclaitth QOnﬂm@tﬁQ}n&amtdaoﬂyrqonrpmsésTffE)heavy and llght

2 o:mgmgqugaem g%’qgg%gﬁggﬁﬁ@%pg% ﬁ)ﬂ%egﬁpslggéfvé YeOr is the antibody

gyfl&gpgm a gravis, vasculitis, 5 ANCA vasculitis,
or gan transpl ant rejection, graft versus host
di sea2, dAabst eﬁanymhhldfmamﬁethd'lsmmh ¢l antibody is to be

e o5 G4REs B PRPRL LA HHE Ry sease 15

rheunpg oi ds g&d bf hﬁj{ one 3t cléinitSE7 & 28! ek (N8R IAy is to be

the patient is suffering from moderate to 10 severe
adroinitered ot adasags tange afisbcua25Praginédo bauiSABmME/M t h at

oo o el afviog ity eh Noomin B ehadRE: peadfifscréd at fast ovo

beﬁ@%nabmadsﬂgﬁ%@ﬁwsbc agent. 32. A use of
claim 31, wherein the second therapeutic agent is an

15 i nﬂ@nosépmee@fscﬂmm 34 ovhereig 3he two slosesf arg| adiminigtered two weeks

Xié%%r ei n the i munosuppressive agent is nethotrexate.

26. A use of any one of claims 17 to 21, wherein the medicament further
comprising at least one chemotherapeutic agent.

27.  Use of an antibody of any one of claims 1 to 11 in the manufacture of a
medicament for treating an autoimmune disease.

28. A use of claim 27, wherein the autoimmune disease is selected from the

group consisting of rheumatoid arthritis, juvenile rheumatoid arthritis, systemic lupus
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34. A use of claim?29, wherein the humani zed CD20

bi ndi ng anti body conprises the heavy and |ight chain

am no acid sequence of SEQ ID NO 39 and 40, 20
respectively. 35. A use of claim 34, wherein the

antibody is to be adm nistered at a dosage sel ected
from2x10ny, 2x50ng, 2x 200ngy and 2x500ny. 36. A use

of vikgradtnsu84 (SLE)| dupns3 Tiephiités; e nlvetatize antlitody Wsgérerlse disease,

T TR A T —-
AFbMBBEMtofnic %Hﬂﬁ&d ep), T ReRRhe ttfh%h%@yﬂgﬁeﬁi'@,emultiple sclerosis,

manuf act ure of a medi cament for treating
asargisismigd dicglyapghyellgdt pdlyhewnpathies,gnpasthenias gsivisagvasculitis,
f r mat ositis ner.' s ranul onpt osi s, A .

RN VR e Sotd Breat R a8t BTG YRTHS ! disease, diabetes

BREILS, RedyAhid®) syrdérh QISjM'égh’s@?ﬁdr@ha%%& gldMESTaRREp s

Aut oi mrune neutropeni a, stl eman's 30 syndrone, )

Goodpa8t ur et siseyaidelaime 28Hadiereint the sutdipmuingi disease is rheumatoid
A ne hepatitis, Ilynphoid interstitial

%ﬁ%@ﬂ%ﬁhi s (HV), bronchiolitis obliterans

(non-goansp abd bf Gfaim 2B wetdth ﬂ@Jf’FJllﬁeﬁit s Baffsingy A8hP W derate to

| arge vessel vasculitis, giant cell (Takayasu's) o
svieEs thepmatoidragihritia anddwe failedsreatment vithatdeastikme disease-modifying

' . 8 polyarteritis nodosa. 38. A use of claim
AR Al PO Bt Er ng antibody is rituximb. 39.

An i splat e nsecoiilginned, dviidiéeih thderdRament fupthePoshipides a second
any one of clains 1 5 toll. 40. An expression vector
BISEPSIBGagt - ant | body of any one of clainms 1 to 11.

41. Azkost 4c -1 Siang | gi.c [ f..Cla .
42, Ahost Aot 97 VHRE RS AU Blel sBEhd Hepdielc” it is an
Rhluastuppresyive sgdnect ed from 2H7. v16, v31, v75, v114,

v115, gl 16, and v138. 1Q 43. A host cell of claim42 .
whi ch3?s afcHsec | clawm 32, nwhergm othep;rg@ygpsr\@pgesswe agent 1s
RdpRRza8 2H7 antibody selected fromthe group of

anti bodi es conprising the heavy and |light chain

sequebte pa pse of cBiEM PH) whGeirBthea hdmdfize SED 2D biwding! Antibody

d 40; SEQ 1D NQ..42 d 43, SEQ I D NO ;
%Eaeyrﬁsé N&ﬁ%yaﬁ%@ lkélf c@%@ apppqarid sgquenge @%Egré%) NE39 and 40,
&fidely/; and SEQ 15 ID NO. 50 and 47; conprising

culturing the cell that produces the antibody and
r ecovad}.i ngAt hee aficlannd34,f whereinhthecaritibodylis do cbe ddsnindstered at a

L sol at ed nugcl ei cid,c ri,si t he. nugl eoti de

e Bt Frad g Bt 2510me g ESs “monkey

CD20, 3@r aAd@eendr afafinVad i ikladth 85 SHRRIYERE Cantthody R to be
i sol ated nucleic acid conprising a sequence that

dpigistedby purayengusdpfusign. with the ami no aci d sequence
f S ID FO,.| D .. 25 Wi th vati .
o no el dUBBGE MeReBaLy pReChy<andlst Of o f R EiniGtibody or

functicial fdunten®f thededf Th 4be MBnufddtbreV 6F ta0medicailent Todt freating an
which is an expression vector wherein the nucleic
Aieimpynecdisgase adested Hony thisigroun enasisting of Peaptogyoritia, Wegner's
I : . host .| i Si the . .
%glgtl‘léﬁgtoggﬁ ﬁ?ﬁcyé?%ﬁ%&éﬂaﬁﬁ an%xema, A3 hhiinG emoqyuc anemia
(ATHA), factor VIII deficiency, hemophilia A, Autoimmune neutropenia, Castleman's

syndrome, Goodpasture's syndrome, Hashimoto's Thyroiditis, autoimmune hepatitis,

Iymphoid interstitial pneumonitis (HIV), bronchiolitis obliterans (non-transplant) vs.
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50. An isol ated pol ypepti de conprising the am no acid
sequence of SEQ ID NO 25 of the Cynonol gus nonkey

CD20. 51. A liquid formulation conprising a humani zed

2H7 anti body at 20ng/ni, 10nmM histidine sul fate at

pH5. 8, 60ng/m sucrose, and 0.2 ng/mmM 30 pol ysorbate

20 whi ch antibody conprises the heavy and |ight chain
SSdRcaidlainf BEECS yndpoe) [age vasstl #@xculiies ;gwt celb(Takayasu's) arteritis,

52... Use of b t h ct f

R St RorotiioRANrsRts Ristr ORIV roatHy | ¢

a hunmsp, suly @elof\WemeEI M whdteinIHOLCERD Hltﬁilﬁ@ﬂlﬁﬁ)oﬁ‘yﬁf@ﬁﬁﬁhmab
at a dosage selected fromthe group consisting of

2x50m8?. 2x 2g0isglatedmmciziccsidithat sxodes ysantibodg lodiany se of claims 1
phg‘: ein the dosage is 2x50ng. 5 54. A use of claim52
ein the dosage is 2x200ny. 55. A use of any one

cl ai m052 g Sdpresbioniettof Breco@ipgQnatibERENf dnS dhe of claims 1 to 11.
humani zed ant(?(g’odg 56. A use of cl ai %&25 dv\n/;{erel n the

CD20 #&ht i bddhost selhcorapriging & dudleiz acidmficlasan3?. 10 57 A
use of,any ,0 of ¢l gi t 6 in
ant i bg y i éA I?lrglstt ﬁ%?r?gbaglgg%IAﬁhag "&@?"eg Llreh 0 H7 antibody

any 0] claims

belediéd bRr2HNV16)&3C020G, antd, oty vils6tdid viaBt i body of
any one of clainms 1 to 11. 59. A use of any one of

cl ai mé352- dehagheelbofclaipedrhich inp §3FQedlt 0 severe

CoRa, oo MRS Pl Y bRl 270N %‘eagd from the
Siotp |dD MNEb6dies esmpriting ahy heavy ztﬂalehgﬂt chaih. seﬁneﬂmt pdisdof SEQ ID
of claim60 further conprising the am no aci

%@oé?u@dt"i OpREQ N NO- A Andgta SEQ I Ny 42 argl ‘532 SEQHID NO. 44 and
! EEG?M 166, 46 Qﬁd‘h’ﬁ%@@ﬁ\ﬁé'@mﬁ‘l 'S@E'buhgﬁo P 4REAR%nd SEQ
I c e a tirt

conprises t no aci d subs tions
B2980Q/ B93aw I(Bswmpﬁ&ngkw]mrmgnthecbemm prodticesy the antibody and

anti body, co r| SI G Fc region which
H’fﬁfln%ﬂé,l i tutions S298A, E333A,
K334A49nd A!ﬁ%gﬁﬁted%ﬁcﬁfc ac‘f& EMHQH‘ % %e@ﬂfclé@;ﬁﬁé’ stdiRhce of SEQ ID
I ge

bi nds human 0, or an ant fragmenht
Nokr22odf, thmﬁgnmnnlg;h ewcaiicy 5O, mmqlngenaatetmaaimd\tmsanqhence

Ilght hai n_am cid nce of .SE NO 4 nd

4 pec fmydrdited chicleif ! SURTNRE Gboyabsiee Biehqeicodes a
tidB3th Bk a@in@ Akl 38QueALS Qf SBQ Y ROTeS! off SEOEDS NO. 25 with
wherein the anti body conprises the VH sequence of SEQ

¢aDspEatiglamg agidosubbiéutibnsequence of SEQ I D NO. 52.

66. A (4 antlbod ofca|m5 vvherlnthe

ant i b%dy C&,&;;Fogggmpﬂgm %@a%ﬁgffz aﬂﬂt 8chal n am no

aci d sgquemhe webtobR? &ﬁnh\m dhichtk 48, expREBBIBA Ve¢BdrYwherein the

nucleic acid of claim 46 is operably linked to an expression control sequence.

49. A host cell comprising the nucleic acid of claim 46.

50.  Anisolated polypeptide comprising the amino acid sequence of SEQ ID
NO. 25 of the Cynomolgus monkey CD20.

51. A liquid formulation comprising a humanized 2H7 antibody at
20mg/mL, 10mM histidine sulfate at pHS5.8, 60mg/ml sucrose, and 0.2 mg/ml
polysorbate 20 which antibody comprises the heavy and light chain sequence of SEQ
ID NO. 39 and 40, respectively.
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67. A humani zed anti body that binds human CD20, or an
antigen-binding fragnment thereof, wherein the

anti body conprises the VH sequence of SEQ ID NO 51
and the VL sequence of SEQ ID NO 53. 5 68. A

humani zed anti body of claim67, wherein the antibody

conprises the _heavy and |ight chain amng acid
se q uefite ofsepér @%@ntlbe hﬁhthﬂmaﬂﬂl@@ﬂﬁ@ of9 gpeﬁlcagg:nt for treating

NRAlAE Qrtﬁ:ﬂﬁé E’Iﬁﬂg iPh K it wggxreﬁ{ fhe stﬂﬁjggpgs B%ireated at a

conprl ses t vy an n- am no

degge miectex[ fromhé Bravp. coﬂ&stﬂ[gﬂof%{)ﬁ'@ﬁbﬂmmge layd 230004y,
human%é %ltégleké%e of_claim®67, wherein the antibody

conpr ajfe 23 Wherein theyfRsaghisi 2 58mWeno aci d

sequegge oOf 4 ly. 71. A
hurmnlggfed é&nltél'é(b8 E{ u?l?erélﬂgh]e J?Aﬁé‘?%@%%??]ﬁégantl body
corrprﬁi.es Ahease béany aedelhingh 52 abeidnwaeteio tiae (D20 antibody is a

nc EQ ID NO. 50 and 47, respectively. 72. An
fry one of clainms 67-71, wherein the VH

regl 0Bg 1S |A0 a t :
gD A S——

itibedyl gG is 1gGL or 1gG. 74. A antibody of claim

73, reln t he human | s lgd. 75. ant | bo fo. )
cl ai Fhiscep a‘?hgn?%’gd?i@srggfcbﬁgc‘%%ﬂ“s@g 8%%8 antibody is
ﬁﬁiixﬁﬂa[ﬂm d substitutions S298A/ E333A/ K334A. 76. A

conmposition conprising the humani zed anti body of any
one o$8 cl ahmese Qagyord of ethims (SRefonwherein ¢l CIP20 antibody is the

PI e car 13 i?quence Li sting <110> Adans
%ff’l gyo o%nﬁ?ﬁ’ﬁgﬂg’& Bul'in Variants and Uses Ther eof
<130>5R199QRZE DL iﬁggﬁe biBclhiths 9758 %@wre‘fﬂmqg%&ﬁr@g to severe

<150> US 60/ 434, 115 <151> 2002-12-16 <150>
B8/ 526, 163 <151> 2003-12-01 <150> PCT/USO3/40426

15005 i O AR hgc b, B DR an
COR3IESER D N 4, BEQEUNGES art| SEQED FOW, rebpectiv@lyl $n the V.

61.  An antibody of claim 60 further comprising the amino acid substitutions
M32L and S92A in the Vi.

62.  An antibody of claim 61 comprising a human IgGl Fe region which
comprises the amino acid substitutions S298 A/E333A/K334A.

63. A humanized CD20 binding antibody comprising a human IgGl Fc
region which comprises the amino acid substitutions S298A, E333A, K334A and
K326A.,

64. A humanized antibody that binds human CD20, or an antigen-binding
fragment thereof, wherein the antibody comprises the heavy and light chain amino acid
sequence of SEQ ID NO. 42 and 43, respectively.

65. A humanized antibody that binds human CD20, or an antigen-binding
fragment thereof, wherein the antibody comprises the Vi sequence of SEQ ID NQO. 51
and the V1 sequence of SEQ ID NO. 52.

66. A humanized antibody of claim 65, wherein the antibody comprises the
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Gy Gu Lys vVal Thr Met Thr Cys Arg Ala Ser Ser Ser

Val Ser 20 25 30 Tyr Met His Trp Tyr Gn A n Lys Pro
Ay Ser Ser Pro Lys Pro 35 40 45 Trp Ile Tyr Ala Pro
Ser Asn Leu Ala Ser Gy Val Pro Ala Arg 50 55 60 Phe
Ser Ay Ser Ay Ser Gy Thr Ser Tyr Ser Leu Thr IIe

Ser 65 70 75 Arg Val GQu Ala Gu Asp Ala Ala Thr
h@awy@p W@mmm acgiseguengg oS8E @sﬁ‘l rala@>4ﬁarr§8m%1vely

ZP S < 10> % ﬂ%ﬁ%d %#ﬁ)ohg Lligéa tg?éseh{ﬂ% Cgét%f 23 I Cl a#n)@en'bmdlng

&eguana:herestz Ahereid ArSanfi®qde bemptises Sk Viasquade of48QI2 NO. 51
A% Ile An I\/% Thr. d.n Ser Pro Ser Ser Leu Ser Ala
gt VMLSCT@CEG SEQIANRs B3 Arg Val Thr Ile Thr Cys Arg

AI Sgg S
5 a 3. L;‘ré @ﬁﬁangéd ;?i'bo%fgf @rﬁlﬁﬁz/ S&géreﬁ@% ?Bﬁa%[ypio-[%ﬁnses the
lléa&y'ﬁyld ll,ghtacéhgng?]rﬁ'ﬁjg aéﬁseﬁ@egcé\bﬁSBQrI[ﬂJ@ Wﬁjih_rﬁd’#@) rSmF?ﬁtlvely
55 r e
Thr ng ThA lwnéa@@ﬂan@g 40 gelam'sé? v ?ﬁ@ the Bpibedsic (comapyises the

RS, B i B ST R By e
95 1000.105A Huysandzagl am?i]:@d’y 8f claidd %, WwhéeintBé AntiRRy comprises the
10 ﬁe%%ﬁ imc'ﬁl t]c éh%inaémmo %c% sequence of SEQ ID NO. 49 and 47, respectively.
71. A humanized antibody of claim 67, wherein the antibody comprises the
heavy and light chain amino acid sequence of SEQ ID NO. 50 and 47, respectively.
72.  An antibody of any one of claims 67-71, wherein the Vy region is joined
to a human IgG chain constant region.
15 73. A antibody of claim 72, wherein the human IgG is IgG1 or IgG3.
74. A antibody of claim 73, wherein the human IgG is I1gG1.
75. A antibody of claim 74, wherein the IgGl Fc region comprises the
amino acid substitutions S298A/E333A/K334A.
76. A composition comprising the humanized antibody of any one of claims

20 64-71 and a pharmaceutically acceptable carrier.
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<220> <223> Sequence is synthesized <400> 3 Asp lle
G@n Met Thr G'n Ser Pro Ser Ser Leu Ser Ala Ser Val 1
510 15 Gy Asp Arg Val Thr Ile Thr Cys Arg Al a Ser
Gn Ser Ile Ser 20 25 30 Asn Tyr Leu Ala Trp Tyr Gn
An Lys Pro Ay Lys Al a Pagoetges Li85nd0 45 Leu Leu lle
Tyr Ala Ala Ser Ser Leu Qu Ser Ay Val Pro Ser 50 55
<180> Adeys Pfe®Ser Ay Ser Ay Ser Ay Thr Asp Phe Thr

Leu Thr 1le 65 70 75 _Ser Ser L Pro Au Asp Phe
<1APa FRFCRPOHAN %’éla@ltﬁ a@dnss%so%ggr%g Tyr Asn Ser Leu
<1RE9 P‘[gﬁoﬁgryl Phe Gy @n @y Thr Lys Val GQu 95 100

105 1Ile Lys Arg <210> 4 <211> 10 <212> PRT <213>
<1Mbs yrusculars78o <400> 4 Arg Ala Ser Ser Ser Val Ser Tyr
<1kt Ados-0d5030 <210> 5 <211> 7 <212> PRT <213> Mis

muscul us <400> 5 Ala Pro Ser Asn Leu Ala Ser 5
<104 05 604ZE131D <212> PRT <213> Mus nuscul us <400> 6
<18tn QA48 P°%Ser Phe Asn Pro Pro Thr 5

<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

2213> Mus musculus

<400> 1
Gln Ile Val Leu Ser Gln Ser Prc Ala Ile Leu Ser Ala Ser Pro
1 5 1C 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 Axg
50 £5 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 Cys 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



<210> 7 <211> 122 <212> PRT <213> Mus nuscul us <400>
7 An Ala Tyr Leu dn d@n Ser Ay Ala Qu Leu Val Arg
Pro dy 15 10 15 Ala Ser Val Lys Met Ser Cys Lys
Ala Ser Ay Tyr Thr Phe Thr 20 25 30 Ser Tyr Asn Met
Addi S1TIn\edt [Ts ACBRNSSEhPrPragrABer CFn %ryAJr_aeﬁerS‘?MO 45

@u Trp IIe GI§/ Ala IIe Tyr Pr’ooGIy Asn Ay AsplThr
Ser Tyr

s Al a Thr
Soberiravi A%E R S S et
Met A n Leu SBr Ser Leu Thr Ser G u Asp 80 85 90 Ser
et 1sT"y Bhe Q¥SchAl 2y oValy Yok s pdyrySerroAsn
er " 95°100 1 & Tyr Trp Tyr Phe Asp Val Trp G4 Thr
@y Thr Thr Vval Thr Val 110 115 120 Ser Ser <210> 8
Ls2iie @2&152&&%@%::2@3»1,&; Bedf |Ciiva‘ralséq<me9ﬁée’4r9<220>

3 <223> Sequeﬁ@e |s synt hesi ze§i5 <400> 8 du Vai® GI n
Leu Val G u Ser

Val 5
P S¢5 Gl §e’Sé"|1YL%ﬁf ﬁ&}g TEéLfY th S‘Aﬁ‘eu KFaOIéer ?g y Tyr
Thr Phe Thr 26°25 30 Ser Tyr ;&sn Met His Trp Val Arg
PLO, GhY A ke, 3 46y Letin To1p ¥ Ay
ot ey QoL °gl %ﬁ Phen yrAsgzﬁF‘ Ser Tyr 5055 60
Asn G n Lys Phe Lys Gy Arg Phe Thr Ile Ser Val Asp

sdy SnSEeAsBPrd ®ré5Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
95 100 105

Lys Arg

<210> 3

«211> 108

<212> PRT

«213> Artificial Sequence

<220>
<223> Sequence is synthesized

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

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 €0

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

Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln
B8O 85 20

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

Ile Lys Arg

<210> 4

<211l> 10

<212> PRT

«<213> Mus musculus



Lys Asn Thr Leu Tyr Leu G 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
<20b204 Ser Ser <210> 9 <211> 119 <212> PRT <213>
Ay pid iSera$erSEguehidesexxTIPpHMeL2PBS Sequence i s
synt hesi zed <#00> 9 Gu Val G%h Leu Val Gu Ser Gy
y @y Leu Val Gn Pro Gy 15 10 15 dy Ser Leu
‘mﬂl’g Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser 20 25
) oper Tyr Ala Met Ser Trp Val Arg Gn Ala Pro Ay
<2]1L3\; )ﬁmk&ﬁus% 40 45 Gu Trp Val Ala Val Ile Ser Ay
@Ay @Ay Ser Thr Tyr Tyr 50 55 60 Ala Asp Ser Val
<4d.chSSGy Arg Phe Thr Ile Ser Arg Asp Asn Ser 65 70 75
aAlay résterThen [Leu Adar Séeu G n Met Asn Ser Leu Arg Al a
G u Asp BO 85590 Thr Ala Val Tyr Tyr Cys Ala Arg Ay
Arg Val Ay Tyr Ser Leu 95 100 105 4 Tyr Asp Tyr Trp
<2H>»6Gn Ay Thr Leu Val Thr Val Ser Ser 110 115
<§%1%ET10 <211> 10 <212> PRT <213> Mius nuscul us <400>
) Thr Phe Thr Ser Tyr Asn Met His 5 10
2N >¥1}¥E‘éﬁ‘¥> 17
<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 Glg
1
1 5 10

Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe T?g
20 25

Ser Tyr Asn Met His Trp Val Lys Gln Thr Pro Arg Gln Gly Lz:
35 40

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

Asn Gln Lys Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys S:;
65 70

ger Ser Thr Ala Tyr Met Gln Leu Ser Ser Leu Thr Ser Glu Azg
80 85

Ser Ala Val Tyr Phe Cys Ala Arg val val Tyr Tyr Ser Asn Ser
85 100 105

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>



<212> PRT <213> Mus nusculus <400> 11 Ala Ile Tyr Pro

Ay Asn Ay Asp Thr Ser Tyr Asn G n Lys Phe 1 5 10 15

Lys Ay <210> 12 <211> 13 <212> PRT <213> Mis

muscul us <400> 12 Val Val Tyr Tyr Ser Asn Ser Tyr Trp
<22ByrsddhendspsVaynthBsi{ed <210> 13 <211> 5679 <212> DNA

<213> Artificial Sequence <220> <223> Sequence is

<409ynd hesi zed <400> 13 gaattcaact tctecatact, (t t aagg
Glag¥th g decvalgadatat %by §l¢at @&F‘éa&agt {“8‘% f a{bt%%a

dagctt gccc aaadagaaga agagt cgaat 100 gaactgtgtg
Gll%ggé‘lg 9L.292 L9EL 149986 ALl ahGIE£A otf 06RATRE tond Sthr
cgCaat at g gcggaaaatg accaacageyg gttgattgat caggt agagg
200 gggcgctgta cgaggtaaag cccgatgcca gcattcctga
sgecgalsacge2Hls TagUilgergcelgeyba tPae g¥lyabe) FAYt v
ttgaagcatc cteégtcagta 300 aaaddttaat cttttcaacy
gctgtcataa agttgtcacg gccgagactt 350 a tegc
Shyfrrp tMadt 1% AL abtgTe %’FPg‘f&aéE N Xaz%stpctgrggcsce%o ”
tcggtacccg gggltcctct agaggttgag gtgattttat gaaaaagaat
45 tcaggat tt L 9GALCrl Ak gL teeQt a1l bbp Glyat b
At %&g}ggg‘ég%%@g Hé%a%gct gE\t aygcagat ga cccagt ctec
gagctccctg tccgectctg 550 tgggcgatag ggtcaccatc
LS GLHCRGAgeE G9! Cagaln Optghegact BOORragde CHiabed
gctat at gca ct ggt at caa cagaaaccéf gaaaagctcc 650
gaaactactg atttactatg ctagcaacct cgﬁa?‘}’ct ggaA tgeettcte
TEOGlagelt EVEITYY ST AdHtATEt Vi é%gq@’t t fatt et oag,
cat cagcagt 750> ctgcagccag aagacttcgc aacttattac
t gt caacact_cttggQot at GHGO8AC At Wa80aGAgEL
T4t dePaifyt ™y a?%lag‘?ipg% ag%rgtlgg 850 e(:tg(:a(:(:aueo
tgtcttcatc ttcccgccat ctgatgagca gttgaaatct 900
sggg&ggctt ctgttgtgtg cctgctgaat aacttatatc ccagagaggc

<210> 9

<211l> 119

<212> PRT

<213> Artificial Seguence

<220> .
<223> Sequence is synthesized

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

Gly Ser Leu Arg Leu Sexr Cys Ala Ala Ser Gly Phe Thr Phe Sig
20 25

Ser Tyr Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly L::
35 40

Glu Trp Val Ala val Tle Ser Gly Asp Gly Gly Ser Thr Tyr ng
50 55

Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn S:E
65 70

Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Azg
B8O 85

Thr Ala Val Tyr Tyr Cys Ala Arg Gly Arg val Gly Tyr Ser Leu
85 100 105



caaagt acag tggaaggtgg ataacgccct ccaatcgggt aactcccagg
1000 agagtgtcac agagcaggac agcaaggaca gcacctacag
cctcagcagc 1050 accctgacgc tgagcaaagc agactacgag
aaacacaaag tctacgcctg 1100 cgaagtcacc catcagggcc
Tyirgage tfegcTrpc gl &faadly abctliepadela Th15@1 8Rfg§aHagt g
ttaagct gat cétetacgcc ggacgcat®ly tggccctagt 1200
acgcaagttc acgtaaaaag ggtatctaga ggttgaggtg attttatgaa
<21P7580 aaagaatatc gcatttcttc ttgcatctat gttcgttttt
Z;’;i@ét jocta 1300 caaacgcgta cgctgaggtt cagctggtgg
223t Fl99684,tagcct ggt g 1350 cagccagggg gctcactccg
ttgtcctgt gcagcttctg gctacacctt 1400 caccgaat at
<a@l.Ca§ ccact gggtccgtca ggccccgggt aagggcctgg 1450
cBalrggoihirgehatrbg addrafyr eehgeest HEY acat cacgaa ct at aaccag
1500 cgcttcaafgg gccgtttcac tathagtcgec gacgattcca
aaaacacatt 1550 atacctgcag atgaacagcc tgcgtgctga
<2Ygaddctgcc gtctattatt 1600 gtgctcgatg gat cagcgat
<2}¥cffcgact actggggtca aggaaccctg 1650 gt caccgtct
‘2 1 celc, faccaagggc ccatcggtct tccccctgge 1700
“2HCcchect ¢ aagagcacct ctgggggcac agcggccctg ggctgectgg
«addDQ; tcaaggacta cttccccgaa ccggtgacgg tgtcgtggaa
A€l GagusgCcerd 809 ret gagdepcyhgcgt gachen GLederyget
of cctacagt ccteaggact 1850 ctatccctc agcagegt iy
t gaccgtgcc ctccagcagc ttgggcaccc 1900 agacctacat
Lg$ goAacgt g aat cacaagc ccagcaacac caaggtggac 1950
aagaaagttg agcccaaatc ttgtgacaaa actcacacat gaccaccgca
2000 6 tgcaccagta tcgtccattc cgacagcatc gccagtcact
<§ ‘Q gtgct 2050 gctagcgeccg ccctatacct tgtctgectc
:2 cdggttgc gtcgcggtge 2100 atggagccgg gccacctcga
2661 JRAt ggRvagecggcgge acctcgctaa 2150 cggattcacc
act ccaagaa ttggagccaa tcaattcttg cggagaactg 2200
<abbgaatagcgca aaccaaccct tggcagaaca tatccat‘? C gtccgccatc
V2251 rgc aycadec Age atiyc fuc FrRatct i dPatcgt t gggt
cct ggccacg 2300°F ggtgcgcatg atcgtgctcc tgtcgttgag
%%acccggcta ggctggcggg 2350 gttgeccttac tggttagcag
<48t ghat cac cgat acgcga gcgaacgtga 2400 agcgact get
< éf‘ S/daac gt ct gcgacc tgagcaacaa catgaatggt 2450
: ﬁc ;G €1 A0684Idnegt aaagt ct gga aacgcggaag tcagcgcecct
00 gcaccattat gttccggatc tgcatcgcag gatgctgctg
getaccctgt 2550 ggaacaccta catctgtatt aacgaagcgc
<dxpgcadédugace cict gagthgatze®600 ttttctctgg tcccgeccgea

tccataccgc cagttgttta ccctcacaac 2650 gttccagtaa
€¥ggétat gt tcatcatcag taacccqt Egg%gggat%w@

AL ERRG fC'f‘“é:éfﬁ%"gttégg%tﬁlﬁf{%ca%@g%:ca;étggaac agaa attccccctt
217 acac AL.G980QRE £A8A6AGHARRAGHCYCOT
?Tagtgg%'fggagggg%%ggtc@ggtttggtc agaagccaga cattaacgct
gg&?e?@a@g@atg‘gaagaa@et%@g dmggacyeggerdogardgded
gacafctgtg aatcgcttca cgaccacgct 2900

tcgeaataty gogeaaaatg accaacageg gttgattgat caggtagagy 200

<

250

gggcgcetgta
gagctgectge
aaaagttaat
atagtcgctt
teggtacceg

atcgcattte

cgaggtaaag
gcogattacgt
cttttcaaca
tgtttttatt
gggatcctet

ttcttgeate

cccgatgeea
aaagaagtta
gctgtcataa
ttttaatgta
agaggttgag

tatgttcgtt

gcattcectga
ttgaagcatc
agttgtcacg
tttgtaacta
gtgattttat

ttttctattyg

5

cgacgatacg
ctcgtecagta
gcecgagactt
gaattcgagce
gaaaaagaat

ctacaaacgc

300

350

4030

450

500



gatgagcttt accgcagcat ccggaaattg taaacgttaa tattttgtta
2950 aaattcgcgt taaatttttg ttaaatcagc tcatttttta
accaat aggc 3000 cgaaatcggc aaaatccctt ataaatcaaa
agaat agacc gagat agggt 3050 tgagtgttgt tccagtttgg
aacaagagtc cactattaaa gaacgtggac 3100 tccaacgtca
JtaagUTRy aals CAatEIt CEeRITEAYYJEE Bt FeHe CCREFHEGI3

t gaaccatca ccctaatcaa gtttttt tc tgc,c aagcac
e TR L BN e e
24298003320, 35 pdka SEAAS980 0oL 00N8970A-0042000200

aagcgaa%g gagtgggcgc 3300 agggcgct g gcaagt gt ag
5G40t SAGUET L BCHLY 3BLLC-AE60GREEEG 9335 cceegrgctd@a

tgcgccgcet a cagggcgegt ccgcatcctg cctcgegegt 3400
gdtice g@i@ak e RQYOt Y agaecyget CitgactkEdat gearge s tegtfagacygt

3450 cacagcttgt ctgtaagcgg atgccgggag cagacaagcc
cwﬁm@t@ge@g%@@fc @@?'f@ggg%&gt;ﬁfﬁﬁﬁg?%%g%gﬁg&?’c?

cagccat gac ccagtcac agc ac
HRGOET A R BT R R0 TG HR00 g Aetgegag
c%%"é‘g&aé gl t&%ggﬁcgt&@@cg%ae CAGRES Al Goghaag:3660

Jadaat at cgcat caggc gctcttccgc ttcctcgetc actgactcgce

g0 t0co5tGEgt g COtESgRGt GaRggcgagcgrdrasanyeita

Ct caaaggcg 3750 gtaatacggt tatccacaga atcaggggat
cRAREaa a8gRgaacatayhgcBl800 curgtesmEagRtEastEhaANY
ccaggaaccg taaaaaggcc gcgttgct gg 3850 c E;ttgg%@
ag@JGE tIT GOALETRE FREGHHCAt THCER Bt CHREGE 3

t caagt caga ggt ggcgaaa_cccgaca lataapgat.AGeaggcatt
a %@“%g‘@a%‘?a@ggc g&?@f'é%c a%ga%a%%g%%cg? Ec t gt t%gggacc
ctgcecgcett at t e G e hctticaeed lagy
ca%%;tggf%é%tg%t%%fgtc%%? 4050 c%;gctcacgct gt aggt at ct
5586 09 1td a b fUG:E Gidret gedceCapguta k) 099 gy ytiged
cacgaacccc ccgttcagcc cgaccgctgce gecttatccg 4150
aghaact at cgot sdtagagiTre tabrdsc get t@as gt AL HaAtFat'égecact g

4200 gcagcagcca ctggtaacag gattagcaga apggt

apagrptelt (Rl DT tot B hgt AT Y %ngssg‘ftg %Ft%‘g%a?? %a%:og
cggct acact agaaggacag, 4300 0 gstCisg

epgEgEt a‘“ggcttgﬁﬁt t %@%tgg%ga?agggﬁggg %Eg%t%gggt ott

ﬁ%atcc g AGAAARC ALK tEt S0 4B8EE LBt § Glethtdcdetd 4000
Jergeiay

cagcagatta cgcgcagaaa aaaaggatct caagaagatc
A450:. 6t t{1gak6Edctt bestReIEEY sbctTaggE tegagRPgaatya
aaactcacgt 4500 taagggattt tggtcatga attatcaa%%
2§84 igt Cat ayet Baptt cctag58er 2rpEREIRt £ A3 dant

. a i R
atctgtctat _ttcgttcatc t gacdceschtkCoda@t agat
#7656 9“:?&?%?65?%“036%%%3%@? glggg%gt%ct (3% ccccggt gct
%%%@Ecg&tgagaéeéégga@ QCOAAEEE REFFIgtas CYIgetarygueLo

t cagcaa

aaaccagcca 4800 gccggaaggg ccgagcgcag
SagboglEChcgpaactd tatcaggectrettgaABErecccctgge 1700
accctectece aagagcacct ctgggggeac agcggcocty ggctgectgyg 1750
tcaaggacta cttccccgaa ccggtgacgg tgtegtggaa ctcaggecgee 1800
ctgaccagcg gcgtgcacac cttcccgget gtcctacagt cctcaggact 1850
ctactcecte agcagegtgg tgaccgtgec ctccagcagce ttgggcacce 1900

agacctacat ctgcaacgtg aatcacaagc ccagcaacac caaggtggac 1950

aagaaagttg agcccaaatc ttgtgacaaa actcacacat gaccaccgca 2000



ccagtctatt aattgttgcc gggaagctag agtaagtagt tcgccagtta
4900 atagtttgcg caacgttgtt gccattgctg caggcat cgt
ggtgtcacgc 4950 tcgtcgtttg gtatggcttc attcagctcc
ggttcccaac gat caaggcg 5000 agttacatga tcccccat gt
tgt g QDA antaguaet tEgagtast teTaptcad0 099G tere Afalf cgt
t gt cagaagt aagttggccg cagtgttatc actcatggtt 5100
JeRR ERPCAY CIRS LA BRI ABINEIF LT SEFIRIE ST FEEH %&act%a?&at gct t
5150 ttctgtgact t gagt act caaccaaqt a
Rl s R R R S e
cac ata (o 0 a&ddct damaot
R R L S s P
tRIIACh Ak 60644 tgRGgakELCAGE E cad gitaagwrsc SB50
ctcgtgcacc caactgatct tcagcatctt ttactttcac cagcgtttct
t 24ffhgcgogiaegosd aaaUaggFagIgTHaaat FEEIgRMATakay
gaat aagggc 5450 gacacggaaa t gt tggaat ac tcat ac% Gl
JototyTAtICALCACAE t I FYREPTEERD IAGCHIT A B EF TP at 1 Gt

ct cat gagcg gatacatatt tgaatgt 50. L ag3aa
9%&6‘&%@%%@??@063&“&%3& 8?%:4 cggaggzagg{agcc S%%iéﬂ

acct gacgt 122Q¢ LAy dohal it gédacdaCaityaacsytt admaaaat a
25850 cgtgg%“tgtgtgggc gagggcggctttt%cgt Cttcaa 5679 <210> 14
c&%%%&%égtﬁ%laa REIgt2b3» alkhidgaebatcaBegermtc@50<220>

<223> Sequence i s synthesized <400> 14 Met Lgs Lys
ghsRatia Atecdiberd sychEycAl aSEFtIRE PHESTRIIP“AY "1 5

10 15 Ser Ile Ala Thr Asn Ala Tyr A""Lgé\SP lJ gc&d n Met
gFmcaCite SeFCtEGaDE 2809239°8C SHICERTIAC S EEP "R 2 Eer val

Ay Asp Arg Val Thr Ile Thr 4Q 42 Lg N0 286@ Ser
LT SRye \t/ﬁ?‘:%&?“rhqrcc 'Iéarccgercaﬁ%;?gtseﬁ Tyr Met 50 55 60

is. T Do o bys BEOcddckcdiss AhmyaBEacd p3od eu
el F% géggﬁ?aﬂ T;r TycragAI acSer Asn Leu Au Ser Ay
ValctBror S8kt Ao@aPhancBetcccBlaBfhaduad yti@mecelty 288Y Gy

Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu 95 1(%8()%05
2EhdyaREge GtuadsmaPheraabagdphr 2MRACCTISAC ERREFRIH’S " Ser
Trp Ay

ccgetttatce ctcaacgage 2850

agaagccaga cattaacgct tctggagaaa

tggacgcgga
gatgagcttt
aaattcgcegt
cgaaatcggc
tgagtgttgt
tccaacgtcea
tgaaccatca
taaatcggaa
ccggcgaacyg
tagggcgetg
ccgegettaa
ttecggtgatg
cacagcecttgt

cgtcagegyg

tgaacaggca
accgcagcat
taaatttttg
aaaatcecctt
tccagtttgg
aagggcgaaa
ccctaatcaa
ccctaaaggg
tggcgagaaa
gcaagtgtag
tgcogcegcta
acggtgaaaa
ctgtaagcgg

tgttggcggg

gacatctgtg
ccggaaattyg
ttaaatcagce
ataaatcaaa
aacaagagtc
aaccgtctat
gttttttggg
agceccecgat
ggaagggaag
cggtcacgct
cagggcgcegt
cctetgacac
atgcegggag

tgtcggggcyg

aatcgcttca
taaacgttaa
tcatttttta
agaatagacc
cactattaaa
cagggctatyg
gtcgaggtgce
ttagagcttyg
aaagcgaaag
gegegtaacce
ccgeatcoty
atgcagctcc
cagacaagcc

cagccatgac

7

cgaccacgct
tattttgtta
accaataggc
gagatagggt
gaacgtggac
gcccactacyg
cgtaaagcac
acggggaaag
gagcgggcgc
accacacccyg
cctegegegt
cggagacggt
cgtcagggceyg

ccagtcacgt

2900

2950

3000

3050

3100

3150

3200

3250

3300

3350

3400

3450

3500

3550



110 115 120 Ile Pro Arg Thr Phe Ay A n Gy Thr
Val u lle Lys Arg 125 130 135 9 Thr Val
Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Qu

Lys
Ala Al a
140 145

150 dn Leu Lys Ser dy Thr Ala Ser Val VaI Q/s Leu
Leu Asn Asn 155 160 165 Phe Tyr Pro Arg a Lys
Ser Ay Asn Ser Adn Ju Ser
gtis’fﬁaf% R R ST S e
£ Secr2005 2002 e AR MR cd¥ T3/ Gou Lys
feAGE T T e R e T T g
tg &k ¥
g?ycgk 230 235 240 Cys <210> 15 <211> 248 <212>
gtRRIacgadt StnthArhiddac hadags8ggpie reedcagl 2@ =2ga2PxB9tSetfitdnce i s
adcesrstida Sercapp199PRerdgaRcPh¢a232ag9%p IR 1% %A a
Thr Asn Al a Egr Ala G u Val
Leu_Ser
. Srqcgast A Qa\e I Thrafde Thr
céaﬁtcla)?a C%/é;gf:g > g%rdsb% © t gg 60c %'rrmgg A@n Ala Pro
t ¥ eddis
Tyr Asp Ile Thr Asn Tyr Asn G n Arg Phe Lys
chaSgy(ta_lﬁ]cg: g86:g86t 80 cPhectEheg |d2e I SEgoAr I tASPEA/Sp* S  Lys
n r

agyad tagien gﬁgpgtwcvmgc%aa%ﬁtwaca% aﬁscafset u%f@ﬂ Gn
gagf r Leu
LAY cS§It gS8Eg Rk addigelys Sesaddyeg AET0AN g
synt hesi zed <400> 15 Met Lys Lys Asn Ile Al a P%e Leu
COEY €39 iﬂcLéﬁc‘i%Pa‘@ s ety Wy G e g
Febegs s%a‘cclestbthgcht@tyaltgAt@chea ddgecdsnabBa0 75
agctcacget

gggctgtgtg
gtaactatecg
gcagcagcea
tacagagttc
tatttggtat
gatagetcett
tgtttgcaag
ctttgatctt
taagggattt
tttaaattaa
cttggtctga
atctgtectat
aactacgata
cgcgagaccee
gccggaaggy
ccagtctatt
atagtttgcg
tcgtcgtttg

agttacatga

Leu Tyr
gtaggtatct

cacgaaccce
tcttgagtce
ctggtaacag
ttgaagtggt
ctgecgetctg
gatccggcaa
cagcagatta
ttetacgggg
tggtcatgag
aaatgaagtt
cagttaccaa
ttegttcatc
cgggaggget
acgctecaccg
¢cgagegeag
aattgttgce
caacgttgtt
gtatggctte

tcececatgt

Leu G n

cagttcggtg
ccgtteagcec
aacceggtaa
gattagcaga
ggcoctaacta
ctgaagccag
acaaaccacc
cgogcagaaa
tctgacgetce
attatcaaaa
ttaaatcaat
tgcttaatca
catagttgcc
taccatctgg
gctecagatt
aagtggtcct
gggaagctag
gccattgctyg
attcagetee

tgtgcaaaaa

95 100 105

taggtegtte
cgaccgcectge
gacacgactt
gcgaggtatg
cggctacact
ttaccttegg
getggtageg
aaaaggatct
agtggaacga
aggatcttca
ctaaagtata
gtgaggcacc
tgactcececeyg
cccecagtget
tatcagcaat
gcaactttat
agtaagtagt
caggcatecgt
ggttcccaac

agcggttagce

gctecaaget
gccttatccg
atcgecactyg
taggcggtgc
agaaggacag
aaaaagagtt
gtggtttttt
caagaagatce
aaactcacgt
cctagatcct
tatgagtaaa
tatctcagcg
tcgtgtagat
gcaatgatac
aaaccagecca
ccgectccat
tcgeccagtta
ggtgtcacge
gatcaaggcyg

tceotteggte

4100

4150

4200

4250

4300

4350

4400

4450

4500

4550

4600

4650

4700

47590

4800

4850

4900

4950

5000

5050



Met Asn Ser Leu Arg Ala A u Asp Thr Ala Vval Tyr Tyr
Cys Ala 110 115 120 Arg Trp Il e Ser Asp Phe Phe Asp
Tyr Trp Ay An @y Thr Leu 125 130 135 Val Thr Val
Ser Ser Ala Ser Thr Lys Gy Pro Ser Val Phe Pro 10
ctt48athdb dfiagimr AkgttBoocdSergSHtatyRcSertIphE BEY dy
Gy Thr Ala Ala Leu 155 160 165 Qdy %s Leu Val Lys
atAgpadPpe FIREtPRIEFCGEEE RCEI M REIFRATYEY S88P2EIF0 P8 180
Trp Asn Ser Gy Ala Leu Thr Ser .S, T, Phe
tYSFEERCE IAFETIHT TN RATC I_aégc a%%etgag%érj%cy%gu Tyr
Ser e V f 225 BtQgcdlrbh Br=a Ser
95ggro gy ﬁgg[?té%gcT%lfgg\é%]ﬁcgrfrcagrg% Ile q/sgp?\séﬁ val 215
cAeQcARE Asitabhsgl Yot FteatelggAsanchht dvrsgaEcgASIPOLYS
Lys Val Gu Pro 230 235 240 Lys Ser Cys Asp_Lys Thr
addastditn 24dntce@d»gd@ItLad REEFH tCE PEFSATRLA<DY
Artificial Sequence <220> <223> Sequencgttic% %morreri c
CLegOOSACES CRRAFER EHA CEATAEE At e 118G aT¥adg” aaaf acagac
aaaaatc 50 tcatt

ggggg%%aﬁacggga%% agg Cat]'_:%gc g:}ctaggataaatgbt g 22444 HQCELs0

gaact gt'gtg cgcaggt aga
agetl tat £qlgaaGlgeaatgettchalcattagesat asep
9%%53%%%2? téglgf:acaacagcg gttgattgat caggtagagg 200
g809¢96d-058g0GR0gt atagt pregajgecagtatdacutat tc§atyat acg
250 gagctgctgc gcgattacgt aaagaagtta ttgaagcat o
tejeghaaghacSBlasnmIagttarar IREFEEScRAFREHI Tarsl

agttgtcacg gccgagactt 350 atagtcgctt tat takl
acqqgtaaawttaaﬁatagﬁ%daaatag%éﬁ%agcggEa otca’iag‘aé%%acg’cgo
gggat cctet aga tga titAatg aaaaagaata 450

I HRaFR T @?W%ﬂggéat%gtgcg%%?t%%ttt tttctattgc tacaaacgcg

.»200 ,,tacgctcaga tagtactgtc ccagtccccg gectatcctgt

sefgcgtctcc 550 tggcgagaag gtcactatga cctgcagagce

2¢agckettct gtgagctata 600

«213> Artificial Sequence

<220> .
«223> Sequence is synthesized

<400> 14
Met Lys Lys Asn Ile Ala Phe Leu Leu Ala Ser Met Phe Val P?:
10
1 5

ger Ile Ala Thr Asn Ala Tyr Ala Asp Ile Gln Met Thr Gln Sig
20 25

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

Cys Arg Ala Ser Gln Ser val Ser Thr Ser Ser Tyr Ser Tyr M:;
50 55

His Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu I%:
65 70

Tyr Tyr Ala Ser Asn Leu ¢lu Ser Gly Val Pro Ser Arg Phe S:E
80 85

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu
a5 100 105

Gln 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



tgcattggta tcaacagaaa ccaggaagct ctccgaaacc atggatttac
650 gctccatcga acctcgcgtc tggagtccct gcgcgcettct
ctggatccgg 700 ttctgggact agttactctc tgaccatcag
cagagt ggag gcagaagacg 750 11 ccgcaactta ttactgtcaa
The agdi0gag ellat paattecged B alttygar8YFrogirgdencis
agct ggagct casacgaact gtggcet geddc catctgtctt 85G°
catcttcccg ccatctgatg agcagttgaa atctggaac ttctgttg
Glgobeu Lyt FEEt %%bt AR Faltt é’gf‘a‘l? 7c &8y é‘ﬁggjgedlcéglgl%@
acagt ggaag 95 gt ggataacg cccCtccaatc gggtaactcc
caggagagtg t $90Q1,083C APCARE AL AgE anGt
Pha‘%%c% ga%gcgggg%g% acgct aa;gfg,a %050 aagcagaga
cgagaaacac aaagtctacg cctgcgaagt cacccatcag 1100
LeMOEGT GagCilyCgst Gl Calh aaagagCy4lc Thadﬂgg@@@sagﬁegt t aagc
1150 tgatcctgta cgccggacgec at¥gtggccc tagtacgcaa
gttcacgtaa 1200 aaagggtatc tagaggttga tgatttta
Lysgasa &gy athnt AVE Feat b EBCFerc;’gS%gF‘gchi” g‘%‘égﬁf tlggit
tttttctatt géPlcaaacg cgtacgctca 1300 ggcttatctg
cagcagt ct ccgaget (o] or- Wl eTo L3 [oh = T of C USRS 510
A]tacgﬁ%]grlyét%‘%%gi gg“gg]g ° t&}g% g%%t agH c%c:ttcaccag ctadsaacat g
1400 cattgggtca agcagacacc gaggcaaggc ctggaatgga
cid 698QGUaEe1450 pr6t Q4T ahggysaacgggaam sgRFeyatan
ccagaagttc aagggcaagg 1500 ceaztctgac tgtggaciy
tccagcagta ctgcctacat gcaactgagc 1550 agcctgactt
¢t gaggacag cgctgtctac ttttgtgectc gegtggtcta 1600
ct at agcaac agctactggt acttcgacgt ctggggtacc ggaaccacag
1650 tcaccgtctc ctcggcctcc accaagggcc catcggtctt
<2tcééiggca 1700 ccctcctcca agagcacctc tgggggcaca
:2?3::g§é%ctgg gctgcctggt 1750 caaggactac ttccccgaac
<2 PH0h0acaat . oteghagaac tcaggcgecc 1800 tgaccagcgg
cgtgcacacc ttcccggetg tcctacagtc ctcaggactc 1850
<2b@ctccctca gcagcegt ggt gaccgtgccc tccagcagct tgggcaccca
<2190Geqganet &catyotitqgpdanadgt ga at cacaagcc cagcaacacc
aaggtggaca 1950 agaaagttga gcccaaatct tgtgacaaaa
<4@Padeacat g accaccgcat 2000 cc ALt GELCGAL bee
Mg'acla@c%\?t'%g‘sE g %tpﬁetlgedlcé'?‘géa 50" ct agegecgs
1
cttatacctt gtctgcctcc ccgegttgeg tcgeggtgeca 2100
o g%%cgggghgcg&pggg%rciga@wg&a gnC yge gpdasbctseygct aac
5 ggattcacga ctccaagaat tggagccaat caattcttge
ggagaact gt 2200 gaatgcgcaa accaaccctt ggcagaacat
AL CERt GUE G.ehiCegc cat Gro2@H0 611 Bexchyje Age e athcdfcgc
at ct cgggca gcgid gggt ¢ ctggecacdy 2300 gt gcgcat ga
tcgtgctcct gtcgttga acccggct t SR1
Mpgkky FaEtGlggﬁﬁggﬁg%‘ea?%%?Ea%% g%f gfg%glg%g Tg‘gaa@gt gaa
2400 gcgactgci’“’g ct gcaaaacg tctgcgacct gagcaacaac

at gaat 4 € G1dt g vegimiaasgl alggaa
Pﬁ@g(g%gg%fp%aggégg%%%%o : 7%)I 75

Pro Asp Tyr Asp Ile Thr Asn Tyr Asn Gln Arg Phe Lys Gly A;g
80 85

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
110 115 120

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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caccattatg ttccggatct gcatcgcagg atgctgctgg ctaccctgtg
2550 gaacacctac atctgtatta acgaagcgct ggcattgacc
ctgagtgatt 2600 tttctctggt cccgccgcat ccataccgcc
agttgtttac cctcacaacg 2650 ttccagtaac cgggcatgtt
cat cat cagt amprcgtatc gtgagcakddc 2700 tctctcdtft
catcggtatc attaccccca tggacagaaa ttccccctta12§gg
LepablfgX50 et BRAGYERTE TEacsgiatadit gede t agcat ggcc
2800 cgctttitta gaagccagac attaacgctt ctggagaaac
t caacgagct_,285 g 08ac acaiet gega
G%ﬁt%ﬁ% g§%ig§££§€ gﬁ%‘%%%3&°a1gﬁgg?§?g ccgcagcmioc
cggaaattgt aaacgttaat attttgttaa 2950 aattcgcgtt
TrpaRdd skt 0d1,t adatieageir sai tdlit Yala He s akirabiee #r8 (U8
gaaat cggca aaasccctta taaat cad?la gaat agaccg age agggtt
3050 gagtgttgtt ccagtttgga acaagagtcc actat a
Vadabet Gdacter3$60 Clychrit gre a%f—'ragggg%@ﬁascfﬁ % Jfgs?g}gg
agggct at gg céBlctacgt 3150 gaaccattac cctaatcaag
ttttttggog tcoaqatg C txGEORAC
it bLLA08. L SanaaLoEs, ahpangcar) 3200 epsagonn
cggcgaacgt ggcgagaaag gaagggaaga aagcgaaagg agcgggcgct
240 [RYUPLI LY EAREE QlyagvalggbE aggClyy vgtdilaakta
ccacacccgc 3356 cgcgcttaat gegtcgctac agggcgctt
cgcatcctgc ctcgcgegtt 3400 tcggtgatga cggt gaaaac
Led ckganacasp goagBtrcHes J§agacggt ¢ 3450 acagcettgtc
t gt aagcgga t ¢déégggagc agacaagccc gtcagggcgc 3500
gtcagcgggt gt t ggcgggt gt cggggcgc agccat gacc cagtcacgta
<2 5} cgat agcgg agtgtatact ggcttaacta tgcggcatca
<2 0 ttg 3600 tactgagagt gcaccatatg cggtgtgaaa
é@gggggggagugﬁgggggg 3650 agaaaat acc gcat caggcg
ctcttccget tcctcgectca ctgactcget 3700 gcgcetcggtc
<2884 cggct gc ggcgagcggt at cagctcac tcaaaggcgg 3750
2t fatsagaeide ¢ ctdvegda t caggggat a acgcaggaaa gaacat gt ga
3800 13 gcaaaaggcc agcaaaaggc caggaaccgt aaaaaggccg
<4@@t tigct ggc 3850 gtttttccat agqc agga
JgRECAE B dF TS AT AT BT a%%%ﬁ%%%éggﬁ%éég‘gaaac
ccgacaggac .t at g daa Qga &t ggaa
L R e R
gﬁgg‘%t@ggt&ctagg%gt Ly b6l e oaagoyberprgeet®oct cat a
gCtcacgctg taggtatctc agttcggtgt aggtcgttcg
1ehe&AREE! Fatdfhtoggotghaiur JaEIEaERE CAIBRIPIR o e
gaccgctgeg ccttatccgg 4150 taactatcgt ctigagtgeca
gcaogyitaaggaae hrapdc EEEHERTL JER YT 43D gaﬁ%gcagccac
t ggt aacagg attagcagag c tat 4250
WOBEHFICCIRHHY tgg?%ga(j‘gg%a@?%%gcgg%f%gggﬁagtgaaggacagt
4300 . attt t g9 8RFeea P chagLitk CTRya
%%%%Eﬁﬁ%tag%§g%£“b?§g%%%%%§ gtccggcggg caaaccaccg

S0 f9G 00t @atidd tticA400: wWtitgeaagmasgesrgat %
gcgcagaaaa aaaggat ctc aagaagatcc 4450
tcgatacceg gggatcctcet agaggttgag gtgatttatg aaaaagaata 450

<
<2

tcgecatttet tcttgecatct atgttegttit tttctattge tacaaacgcy 500
tacgctcaga tagtactgte ccagtcccecg gctatcctgt cegoetetec 550
tggcaagaag gtcactatga cctgecagagc cagctcttet gtgagctata 600
tgcattggta tcaacagaaa ccaggaagct ctceogaaacc atggatttac 650
gctccatcga acctegegtc tggagtccct gegegettcet ctggatcegg 700

ttctgaggact agttactcte tgaccatcag cagagtggag gcagaagacg 750
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tttgatcttt tctacggggt ctgacgctca gtggaacgaa aactcacgtt
4500 aagggatttt ggtcatgaga ttatcaaaaa ggatcttcac
ctagatcctt 4550 ttaaattaaa aatgaagttt taaatcaatc
t aaagt at at at gagt aaac 4600 ttggtctgac agttaccaat
gcttaatcag tgaggcacct atctcagcga 4650 tctgtctatt
cegeRct batttecrI gt QRICHIAT ERRAGFITYCFHUTAER* £760

act acgat ac agggctt accatctggc ccca t gat acc
e R ALTES TRt e A estachr S Easeag: a
cagee g 8 Agtogtaet g
oy e e - o e
£989aAgEE agAtGLARG! BPidocE@ar agidaaadd Blagtaaghy LFOYC
aacgttgttg ccattgctgc aggcatcgtg gtgtcacgct 4950

gtegitegtlt ggttadggctdvastt cagesmugoty tteeearidg? at%®daggcga

5000 gttacatgat cccccatgtt gtgcaaaaaa gcgqgtt t
g9eceqeggt TEAZOBTt REIATAFCRF f“%‘f%?&ﬁ%\%@%%ﬁ%%g%%é(:

agtgttatca ctcatggtta 5100 gaataaf et
aagFRdRTat SR IRt g%%ﬁtcg%c tcag%&gggtg%%kct Ctgtgact g
g&%gg -cL ccééEéé%agéééigEEééiQagégyggagtéytatﬁaagc5£Kya
gcgaccgagt tgctcttgcc cggcgtcaac acgggat aat accgcgccac
tqalobctal agcagaes htépagagt gastaareatdtycgasaacitoc
ttcggggcga 5300 aaactctcaa ggatcttacc gct%tt?a a
ada@g@IiticC geyalagt terc oo baR t5850 tadar3agat geAERTA &iC ?g'%t ctt

cagcatcttt tactttcacc agcgtttctg 5400 t.gag a
cuist gty oA t(j&&?“&é%\‘éé&é@@%aﬁgic 8 C%asﬁu

acacggaaa aat act c C d ] gl gaag
9FEHBEC af??‘%@&%‘ég &ﬁ??cﬁa%?cgtg? %%@g%c%%gg?ﬁ:gt attt

a t 11,8550 AYRGARALAR AREAAALINHG gL EATYLHTA
t%gg%‘?éc%c%ggaaag%% gcca 5600 cctgacgtct aagaaaccat

cilyb§t SAbgcARabtAaagcabsaaagtast HB50-59geTIEt 24Ty
aggccctttc gtcttcaa 5678 <210> 17 <211> 236 _<212>
cBREcEPk3 radydcohia icahosieaa Ree92ag36>2a399533 % dothce i s
chimeric <400> 17 Met Lys Lys Asn Ile Ala Phesleu Leu
t aactga 5
cdECERIC MBEIPRBAVAICCPRP I BT BT L eSFAI a Thr
Asn Ala Tyr Ala G n kilae ggl NN %ecr % SeEc20685 30
cboSeth@ cditlepftc gtdt t
2T IAF S Ic?é%aq_gélﬁa%ec aSer Pro 3y Gu Lys Val Thr
ck%taégggc Qéétég%gég éa£§cé¥détA$ﬁ§g§§fadieQgéﬁﬂta&@d 1869 Tyr
ff H's Trp Tyr Adn dn
tcaccgtete ctcggectec accaaggyce catcggtctt ccccctggcea 1700
cccteocteca agagcacctc tgggggcaca geggccctgg gotgectggt 1750
caaggactac ttccccgaac cggtgacggt gtegtggaac tcaggegecce 1800
tgagcagegg cgtgcacace ttcoeggetg tectacagte ctcaggactc 1850
tactccctca gcagegtggt gaccgtgcecc tccagcagct tgggcacccea 1900
gacctacatc tgcaacgtga atcacaagcc cagceaacacc aaggtggaca 1550
agaaagttga gcccaaatct tgtgacaaaa ctcacacatg accaccgcat 2000
gcaccagtat cgtccattcc gacagcatcg ccagtcacta tggcgtgctg 2050
ctagcgcege cctatacctt gtctgectece cegegttgcg tcgeggtgea 2100
tggagccggyg ccacctegac ctgaatggaa gccggcggca cctcgctaac 2150

ggattcacca ctccaagaat tggagccaat caattcttge ggagaactgt 2200

gaatgcgcaa accaaccctt ggcagaacat atccatcgcg tccgecatet 2250
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50 55 60 Lys Pro Ay Ser Ser Pro Lys Pro Trp Il

Ala Pro Ser Asn 65 70 75 Leu Al a Sgr Ay Va}O Prg le;

Arg Phe Ser Gy Ser Ay Ser Ay 80 85 90 Thr Ser Tyr

Ser Leu Thr Ile Ser Arg Val Qu Ala AQu Asp Ala 95
ccdfiugtBs cabbeggbar FyatcFygcaCysgtGomstd wrIFqsrased PR Asn

Pro Pro Thr

Val

Asp "Asn "Al'a Leu

Phe 110 115 120 dy Ala @
gt@rarates UopsIRFIFETHYCIVAPEIN A°HIE D 9°'i%%cgf§%
Phe Il e Phe Pro Pro Ser
CEEFSFEAERFHABITSE 2T TG 32

As

Ser

Thr

Leu
Ser

248

S
aclga%gltgga L?ML%D er

2Rty

S Leu Leu Asn

{;ﬁcagga%g&&g Qcét’séagh%cg:ﬁcs atfhatdoys Mab G n

Ay Asn

170 175

188 2k $dJttEddtaSesgt\éabgahhciiggabhn AgpISELILAFFOAS

Ser Thr

Tyr

185 190 195 15 Ser

Leu Ser

Ser

Thr

Leu

cathittaey SercgbystAbeatAgpady REGRICEYS Ct20° 2268 2P0 Hi s

Lys Val

Tyr Ala Cys G u Val

Thr

H s

d
ga@epCCtRAE5ALLIGtITD apgRFagafFt fﬁFatLﬁﬁ’?c%ecgggﬁteg%g rlf G,LAbrogeESI y
ccig;aa%._chJ65%213>

du S
CEAFET
<400>

téE%Ec

du Leu

230 235

Val

<2

0> 18 <
9&8 SFCISEFTNER 255905
tﬁ%?gwél. gé@cg %éc ch&‘-ﬁ%a{i

15 10 15 Ser

e

equence is chineric

lRcAFabPbegdsaycdien &t@ Ser

: Ile Ala Thr Asn Al a

R GidtohtacTErdRtcE ngGhendBer 223G 2T@Y Al a
Arg Pro Gy Ala Ser Val

Lys Met Ser

calygdfg ALt byruthher SepcadopadyaRatrdceoPhetARTR EEY
Met His Trp Val

gaagccagac attaacgett ctggagaaac

cgctttatca
ggacgcggat
atgagcttta
aattcgcgtt
gaaatcggca
gagtgttgtt
ccaacgtcaa
gaaccatcac
aaatcggaac
cggcgaacgt
agggcgctgg
cgcgettaat
teggtgatga
acagcttgtc
gtcagcgggt
gcgatagcegg
tactgagagt
agaaaatacc
gegeteggte

taatacagtt

gaacaggcag
ccgeageate
aaatttttgt
aaatcccetta
ccagtttgga
agggcgaaaa
cctaatcaag
cctaaaggga
ggcgagaaag
caagtgtagc
gcgeccgetac
cggtgaaaac
tgtaagcgga
gttggcgggt
agtgtatact
gcaccatatg
gcatcaggcg
gttcggctgc

atccacagaa

acatctgtga
cggaaattgt
taaatcagct
taaatcaaaa
acaagagtcc
accgtctate
ttetttgggyg
geccecgatt
gaagggaaga
ggtcacgctyg
agggcgcgtce
ctctgacaca
tgccgggage
gtcggggegce
ggcttaacta
cggtgtgaaa
cteotteeget
ggcgagcggt

tcaggggata

atcgettcac
aaacgttaat
cattttttaa
gaatagaccyg
actattaaag
agggctatgg
tegaggtgec
tagagcttga
aagcgaaadg
cgcgtaacca
cgcateectge
tgecagcetcece
agacaagccce
agccatgacc
tgeggcatca
taccgcacag
tcectegetea
atcagcectcac

acgcaggaaa
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tcaacgagect
gaccacgctyg
attttgttaa
ccaataggcc
agatagggtt
aacgtggact
cccactacgt
gtaaagcact
cggggaaagc
agcgggegcet
ccacacocge
ctcgegegtt
ggagacggtce
gtcagggegc
cagtcacgta
gagcagattg
atgcgtaagg
ctgactecact
tcaaaggcygg

gaacatgtga

Cys

ﬁ/t}o Asn

2850

2900

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 Ala Thr Leu Thr
Val Asp Lys Ser Ser Ser Thr Ala Tyr Met dn 95 100
gcdbdbagdeUaaadeyc kevgablrrgSerma@hagcAg pedSepctios YRAC Tyr
Phe Cys Ala 110 115 120 Arg Val Vval Tyr Tyr Ser Asn
gtsesittqtgﬁt wqptvyeccpﬁecsn@acs,%ugchfﬁcarzsaafgeaﬂi%% %a‘*%? Thr

Thr Thr Val Thr Val Ser § ta > C% L
& B EaS K]gg éer Ser

capgbeang SSSPres SEP P TPE
A YegtheAlR &A@ Leu
%%%t?sffa PeocgEpot sg‘%@c%%tjﬁgggaﬁ% 90T 175 180
c&%é@aé@ﬂg I@Egdﬁ@ktéiibcaﬁﬂ%gé§rha@@ﬁtdacy AtactettaThosSer
Gy val 185 190 195 His Thr Phe Pro Ala Val Leu Gn
gGencSerg Ghyotaeutd gt Seuthe rgROCIRCS 2FFaa®d Skt Val
Val Thr Val Pro Ser Ser Ser Leu Ay Thr G n Thr 16
LI LPEF 22@“‘1’9?0 |%ét?39§cw%$tgﬁgn°ﬁt§tiﬁﬂ§ Py Ser
Asn Thr Val Asp 230 235 240 S Pro
FEaEgge é%%ga,%ﬁcwgcw o8 e bpach g Radla By
2 1 tdd€i nggso <220>
c%‘%% c%é nagég[%% g&%c%sgzeg%%d O>§ggL990§tg ?%tgagciocg

a&Lfagacad Ii:gaaa_:tttggtc_t; gretaaght addcdataagt gatogaedgtsa300
tacggggtca ttagttcata gcccatatat ggagttccgc gttacataac

alifi@gtétacggicaast gyessTaot PICtrRIegeatidadtfadée’

ccgcccattg 150 acgtcaataa tgac
SRRSO BER AGCERESERE (PACRIST THLEY b

ta%c g‘gaa%ttgg Cch%gaéJa%gCQa%

gL igcasdd

tttgatecttt
aagggatttt
ttaaattaaa
ttggtctgac
tectgtctatt
actacgatac
gcgagacccea
cocggaagggc
cagtctatta
tagtttgege
cgtecgtttgg
gttacatgat
tcecgatcogtt
tggcagcact
tctgtgactg
gcgaccgagt
atagcagaac

aaactctcaa

tctacggggt
ggtcatgaga
aatgaagttt
agttaccaat
tcgtteatee
gggagggctt
¢cgcetecacegg
cgagcgcaga
attgttgccg
aacgttattg
tatggecttca
ccececatgtt
gtcagaagta
gcataattct
gtgagtacte
tgetettgec
tttaaaagtg

ggatcttacc

ctgacgctca
ttatcaaaaa
taaatcaatc
gcttaatcag
atagttgcct
accatctggc
ctccagattt
agtggtccetg
ggaagctaga
ccattgetge
ttcagctceg
gtgcaaaaaa
agttggccgc
cttactgtceca
aac¢caagtca
cggcgtcaac
ctcatcattg

gctgttgaga

gtggaacgaa
ggatcttecac
taaagtatat
tgaggcacct
gactcccegt
cccagtgctg
atcagcaata
caactttatc
gtaagtagtt
aggcatcgtg
gttcccaacyg
gcggttaget
agtgttatca
tgcecatcecgt
ttetgagaat
acgggataat
gaaaacgttce

tcecagttcga
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tatgt t

aactcacgtt
ctagatcctt
atgagtaaac
atctcagcga
cgtgtagata
caatgatacc
aaccagccag
cgecteecate
cgccagttaa
gtgtcacget
atcaaggcga
cctteggtee
ctcatggtta
aagatgettt
agtgtatgcg
accgegccac

ttcggggega

tgtaacccac

e

agtégipaagaagatcc 4450

4500

4550

4600

4650

4700

4750

4800

4850

4900

43850

5000

5050

5100

5150

5200

5250

5300

5350



atcaagtgta tcatatgcca agtacgcccc ctattgacgt caatgacggt
300 aaatggcccg cctggcatta tgcccagtac atgacctt at
gggactttcc 350 tacttggcag tacatctacg tattagtcat
cgctattacc atggtgatgc 400 ggttttggca gtacat caat
tgagegicggaicagegyt thgatertaoggyyeradsrgcyt textraapt @
tccaccccat tgacgtcaat gggagtttgt tttggcacca 500
IHraa T CTRAC BRLAFAL RIS @éﬁ#%ﬁ?@t%‘@?%ﬁ%&aﬁ%@%ﬁ?% E‘éﬁat gacgc
550 aaat t aggcgt gt a g
ac@nﬁggﬁqﬁ ?\gg%dggctt { gg cq:cg!::c c%gggtgc%g@ gcta%E

gaacc gtcagatcgc ctgga acgc
ca&%‘i;&&@a 9§§t&ttkl_;,£(9%%9£ga@«‘igg £G5B 05h £ELAFIBED
gatcca ccgcggccgg gaacggtgca 700 ttggaacgcg
agAbbSEGC gtaHr 6359 gt Gereah angt BeccegCataabagaral 5600
gt ctat aggc ccaccccctt ggcttcgtta gaacgcggct acaattaata
c8QRcgcat aagoisbaat ghatetarag arestaGat FtaPagytagaé i’
tatagaataa 850 catccacttt gcctttctct ccacaggtgt
gu@é?m&@gﬁ%é‘a‘écﬁﬁﬁt%@ Séln’@ct cggttc tatcgattga
attccaccat gggatggtca tgtatcatcc 950 tttttctagt
gtgca actggagtac attcagatat ccagatgacc 1000
ccga gctccctgtc cgcctctgtg ggcgat aggg tgaccattac
flﬁ% £ £1:96 8Ot QGRe@@t Caggaca tccgtaatta tttgaactgg
tatcaacaga 1100 17 aaccaggaaa agctccgaaa ctactgattt
<28¢t atacctc ccgcctggag 1150 tctggagtcc cttctcgcett
<22icisggtdrce gytchdénrgiga cggattacac 1200 tctgaccatc
ggt ggt ctgc aaccggagga cttcgcaact tattactgtc 1250
<4 t aa tactct ccC acgtt ac aaggt ggag
n2900= B dsachaa it Sl ogitpboncid. SR ERcr e
cbccat ctga 135 t gagcagttg aaat ctggaa ctgcctctgt
cLOt9LIgEt GnetAaahaact,r 14014 ahiat ¢0C agu agagere daa
gt acagt gga aggipggat aa cgccctccaa 1450 tcgggtaaél
cccaggagag tgtcacagag caggacagca aggacagcac 1500
pEb ACAYTTE CeagBayede Gert @a:cgérgﬁg kv dgt dfacMtacfagaaac
1550 acaaagtci@ cgcctgcgaa gt ddcccatc agggectg

ctcgceccgtc 1600 acaaag ct t c
et Ry bLp EE oy SEE AR L1850 B (o)t PTALT® goa0att ey

at ggttacaa at aaagcaat agcatcacaa 1700 atttcacaaa

a C ta Lt a tragt11¢ oot gbec sdr 5@n
Lé’ag%ﬁg’cgﬁiasegt %éﬁ? g%?% % g%f&?gt 9 atg%gat cggg aat t7aattcg
1800 gcgcagcacc atggcctgaa ataacctctg aaagaggaac
Hel,081id 39gtc118641 raocAltac BgaPhg cipyabdy F&r ce By et

aat gt gt gt c agts¢@mgggtg 1900 tgdaagtcc ccaggctc

cagcaggcag aagt at caa a catgcat ¢ 1 t caa
T&’gcé%zté‘aggsetrgf‘g% 5g¥lec :f% c gg%gba ¢ E‘%g%‘;
agaagt at gc aaagtat gca tctcaattag tcagcaacca t agt cccgec
apct cal, L Ge0 G LChlARGH O oUBES agt t i
Pé@cca’f t Effc Yé‘lsgf G@%C@%catgg “Ct gact aat t Ttttttattao

at gcagaggc cgaggccgcc 2150 tcggectctg agctattcca

@aagi aghganggagg aleht t1.t tggaggcsty 22O0Val Ala Ala Pro
125 130 135

Ser Val Phe Tie 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
185 190 195
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aggcttttgc aaaaagctgt taacagcttg gcactggccg tcgttttaca
2250 acgtcgtgac tgggaaaacc ctggcgttac ccaactt aat
cgccttgcag 2300 cacatccccc cttcgceccagce tggcegtaata
gcgaagaggc ccgcaccgat 2350 cgcccttccc aacagttgceg
sdragee tgaateggogaangler gestisat Jry 22400P FratGlit et
cttacgcatc t@Pgcggtat ttcacaceé®k atacgtcaaa 2450
gcaaccat ag tacgcgccct gtagcggcge attaa c c t gt gg
HiEmBDs Hegohia agc%eaa%@%ga%e%gg%éet%f%%%%sgcg%g
agcgcccget 2558 cctttcgett téftccctte ctttctcgec
acgt c tGec 14 6R@ cta aat cgggggc
P ocggﬁlgl%ggy%%%%c%%t tgtgn ég?cg)%tyzb%&%% 18 ggcacctcga
ccccaaaaaa cttgatttgg gtgatggttc acgtagtggg 2700
<2featggccct gatagacggt ttttcgeccct ttgacgttgg agtccacgtt
<2PiF5B@s3 ctttaatagt ggactcttgt tccaaactgg aacaacactc
<2eCEBTatct 2800 cgggctattc ttttgattta taagggattt
<2icéghificéahFearendgg 2850 ttaaaaaatg agctgattta
2a€>aaaaattt aacgcgaatt ttaacaaaat 2900 attaacgttt
< agttttat t .ct cagtacaatc tgctctgatg 2950
‘%%’g%ﬁ?‘éegntcte Jg%gcglgrg%%t%c cgct at cget acgt gact gg gt cat ggct g
-4990Q5 cgccccgaca cccgccaaca cccgetgacg cgecctgacg
MOOGLEOLFd @=300Q ATd oregytaLe et s lgr dbaalrt Qh?
accqgtct ccg ggaget gcat 3100 gtdPcagagg ttttcaccd
cat caccgaa acgcgcgagg cagtattctt 3150 agacgaaa
sgggdet Bt ghatkgdir Fyrtdd Sladde THalht g%ﬁ‘gg]s’g%@;
at aat aat gg ttt<% tagac gtcaggtg e acttttcggg gaaatgtgcg
3250 cggaacccct _atttgt tatc arAat ke aetk
Gy ot it 8?‘8 ¢33t Ae a%rga%f&fg%l %tgigcgf?ggs t aaat gc ?{% 6
aat aat att g aaaaaggaag 3350 agtatgagta ttcaacattt
GS O G SOF GGt At 66 Ginet it SgegnE BdOMet atis Ty el
cctgtttttg Ctcscccaga aacgct ggts§ aaagt aaaag 3456°
at gct gaaga tcagttgggt gcacgagtgg gttacatcga_actggatctc
13506Ln aacagogyta Cagallochey&lyabtt g%%&&yc%]%gég a'%%
gttttccaat 3558F gatgagcact ttta?aagttc tgctatgtgg
cgcggtatta tcccgtgatg 3600 . _acgce a @aaGt
01 656 AgE A VAbRL R 7 ho AT ooss J080 ™ Phot bac
actcaccagt cacagaaaag catcttacgg atggcatgac 3700
Q9L 270388%nk! 9L0GAG! &y kEp aataser cat gug! u MaaCHEt gcgg
5 ccaacttae¢ tctgacaacg attggaggac cgaaggaget®
aaccgctttt 3800 ttgcacaaca tgggggatca tgtaactcgc
i gat eyt Lgggaaceggal8dsn Seychimdfyaly TgltatAEc
acgacgagcg tgaédccacg at gccagcaf 3900 caat ggcadc

aacgttgcgc aaactattaa ctggcgaact tact gLa 13950
Bt Wékc‘ﬁgcTﬁhEﬁétst%af\s%d:’ggt gragléf; ﬁ%g%%gatg aagijﬁ;cagg
4000 accactt ¢t cgctcggcecc ttccggetgg ctggtttatt

! t 4058, $119980G6&00sdA 88€ Gi190get Thegaggthy
gfcyag%gcgl cTactlg]éggcca 4100 gatggtaagc cctcccgt age
cgtagttatc tacacgacgg ggagtcaggc 4150
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
185 130 195

His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu TyT Ser Leu
200 205 210

ger Ser val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr
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aact at ggat gaacgaaat a gacagat cgc tgagataggt gcctcactga
4200 19 ttaagcattg gtaactgtca gaccaagttt actcatatat
actttagatt 4250 gatttaaaac ttcattttta atttaaaagg

tgataatctc atgaccaaaa

atctaggtga agatcctttt 4300
tcccttaacg tgagttttcg ttccact@ady 4350

cgt agaaaag at caaaggat cttcttgaga tccttttttt ?4&0
Txxt Géegyvaden Yeydtsgetis é‘é*ﬁa%i%’a%%%\ P§Battaltyc’® agfageggt

4450 ggttt gt
t t
I

ct"ag

T

“28tudg

!

ct&?QQQ%QQQGg
tttttacgg 5000
ratgHooetd tteagtgagh tatccab050 serattoeaa eEtfrgadt d4déc

gtattaccgc ctttgagtga gctgataccg 5100

g ccggat caag af

B30 Al

cgt cagatic

accaac tctttttccg

gzgspaﬂ%}g%gaﬁf’s ggAaatactg

t baggccacc acttcaagaa
ctctgtagca ccgcctacat acctcgctct 4600 gctaatcctg

<2id.-aegagt gg ctgctgccag tggcgataag tcgtgtctta 4650
<2CG0ggét gga ct caagacga tagttaccgg ataaggcgca gcggtcgggce
<2%A0ONAt gaacggggg gttcgtgcac acagcccagc ttggagcgaa
<2tyaect Hogca ABQuent§aact gaga tacct acagc gtgagcattg
agaaagcgcc acgcttcccg 4800 aagggagaaa ggcggacagg

tteumae ga CUIGESGE FRGIAHTCa st HEG* THFaJGaEGE

gaaga%cgcc caat acgcaa acc CCtCE%a&%F

£F FIREBHYE t YTCACTHCa  got
e irad

a5gfF

Jgcagtgags

gcac

<223> Sequence is synthesized
gettapredt t2gartandt salt-aghtt SEEREPAYt
tt acggggt
GO

aacgc

c atta

t
1135255 Ha

tcat

55

cC

d

ttccce

cqgcaggqt  cggaacagga 4850 gagcgcacga
%@%%abaaaée%cctggtatc tttatagtcc 4900

ggttt cgccacctct gacttgagcg tcgatttttg tgatgctcgt
0Ag6 Ct AlcgJapaaatege egtgeaaryGgge
ttcctggect tttgectggee ttttgcetcac

ct cgccgeag

54750
GGkt gdeegat t ca
a ctggaaagcg

ab &alcgt gagtgdarehe ashc

cactttatgc ttccggctcg

el G9h Olcatgepichgi g cgeggn tamoyab3s Gaaddcuenctéa
ggaaacagct atgaccatga ttacgaatta a 5391 <210> 20
2dd5e i 3Artggdita DA caguB> apgadotret AII_LrERcE’ <220>

<400>

0 attc
SRR

agh ©
id t
ggchqgggactg %%Q%%é:%?g aqtbesfhoatidoacat aa

gacCcg cccaacgacc
&%%angggc%t IR0 HAGLGARL A dhPandiat O drhgeaahaglo

ata gggactttcc 200 attgacgtca atgggtggag

1akbl ACYOLa ARBEEHC GE gt gYCagtarc0 casatErrgt B0

at cat at gcc aagtacgccc cctattgacg tcaat gacgg 300
tctatataag cagagctcgt 600

aaatgggcgq
ttagtgaacc
c¢catagaaga
ttggaacgcg
gtctataggc
cataacctta
catccacttt
accteggtte
tttttctagt
cagtccceda

ctgeceogtgee

taggcgtgta
gtcagatcgc
caccgggacc
gattccccgt
ccacceccett
tgtatcatac
gcctttetet
tatcgattga
agcaactgca
gctecctgte

agtcaggaca

cggtgggagyd
ctggagacgc
gatccagcct
gccaagagtyg
ggcttcgtta
acatacgatt
ccacaggtgt
attccaccat
actggagtac
cgectectgtg

tccgtaatta

catccacgcet
ccgeggecgd
acgtaagtac
gaacgcggct
taggtgacac
ccacteccag
gggatggtca

attcagatat

ggcgataggy

tttgaactgg

17

gttttgacct
gaacggtgea
cgcctataga
acaattaata
tatagaataa
gtccaactgc
tgtatcatce
ccagatgace
tcaccatcac

tatcaacaga

650

700

750

800

850

900

950

1000

1050

1100



t aaat ggccc gcctggcatt atgcccagta catgacctta tgggactttc
350 ctacttggca gtacatctac gtattagtca tcgctattac
catggtgatg 400 «cggttttggc agtacatcaa tgggcgtgga
tagcggtttg actcacgggg 450 atttccaagt ctccacccca
adckgarpiCage teggagag CEagrgpt Lt ggtakarcs0(FCIaaE I gancy

ggactttcca aaat gt cgta acaact ccqgc cccattgacC%c5§,poo
tatg gl FGoeE GFeasidc§ Ej‘igg&E@@tgg?@@‘gbqga?c‘fggfa %4 “gtagagct cg
600 tttagtgaac cgtcagatc CG, G CALRCACED
tGtgRFTR Gal a%%ﬁtgct %3% gagg% c%g% c%gga%tcgatégcagcc
ag{cgggg&gc‘égc&%@@@%?&gmgg AlhgHRA6 06 aggeddagC LED

gcCaagagt gaCgtaagta ccgcctatag 750 agtctatagg
aCGRAEERC otgidggehd Ggtit@agaacyegye:s tea cemich belitgaBts ©
acataacctt atgtatcata cacatacgat ttaggtgaca ctatagaata
t fHRagacAbeTatoyad GEOETICERE YOEaBENGEt SFPEER it

ggt ccaactg 900 <cacctcqggtt ctatcqgattg a a
tetfGgatay FEAHIGRAT GARERDEE ﬁgfﬁ%%@eaggﬁ%é%%%c?é%
aactggagta cattcaga t gt 005509884 Ch gas
taﬁgaggcc‘?aacw@ga% %338""%‘“&3??‘? £ cagcj:%t ttot c%fg 1050
cgéc%geggé LEcifactadleegdddagcaepestagieaciaiagasaclgyyt gegt

1 caggccccag gtaagggcct ggaatgggtt gcactgatta
add Lot ted agcddhQaa agghotdarct aguget Bdage Cerarcagtgtedd
gggccgtttc actataagcg 1200 tagataaatc caaaaa%%%[;l
agettsacct goaacrlogaasagt eergcat Ferc s 62t aGhicact g
ccgtctatta ttgtgctaga_agcggatact a 41309
cErERECg bt e&caﬂf"?tﬁgé g"’l%lgtbagﬁ%t RS c%agzggg%g%?ga accg(t) ct cct
1350 cggcctcc C a. L caatetd eggaetggaacs
a&f‘g@f&g%gﬁaﬁﬁ% ta%%ggg%t%gagggg%acgtagggggccct gggc
29665901 Ga jagaachacddigldbfy acantgeds agr glagacygrge

cgt ggaact c "aggcgccctg accagcggcg 1500 tgcacacctt
£656906EE ot enagt sttaccagrnesatalIRtt CEEEHFFI1 5567
agcgtggtga ctgtgccctc tagcagcttg cacccaga, cctacatctg
a6 06-tgea aayogazaac BeEGE a@E%\té’&gg% ECRRs | %8538
aaagttgagc 1650 21 ccaaatcttg t oL ¢cacadsgec
(OgeRHAGE CTTRGETTEt GAHFTOY ag?t&c?sgggdg g?ﬂ%%gt cagt
cttcctcttc cceee g gac 1¢5Qccegip@t gato
ttcé‘é'ébagqgt c%gccafaﬁ%%?gg%g%t g%gt gg?eggggt ggacgt ga 1800
%%ggg&@@g@aa@%%g&ggaecmga@ aaagtaagge avgt euwce gyt ggag
185 gt gcat aat g ccaagacaaa gccgcgggag gagcagt aca
aGagenagt acd20bcgc gt Hagyte IMGERAEEE I CRYETC ot

ccaggact gg ctgaatggca 1950 aggagtacaa gtgcaag
tEraatEEagt BEEReET 5@&%@&&5@633@995?6 y chaggg‘ég%%a? Icét;J
ccaaagccaa agggcagccc c aac t 2058
E‘%ﬂgﬁé‘&%‘@cﬁg‘f?ggﬁﬁ‘%gﬁag% g %f@%g‘%c%ggc%a%g?% agcctogacct

210 cc a cag@acCacdte geEDEt gyso
%?gtj’gﬁg%é:gtgg%%gggggtg g%%%lég% Efé:‘g‘]agagaacaa ct acaagacc

ACACELELL UgbHGhEsRGGg2R0ac agacygetcesITErtacet’
acagcaagct caccgtggac aagagcaggt 2250
cacatcccec c¢ttcgccage tggcgtaata gegaagaggc ccgoaccgat 2350

cgceecttecoe aacagttgceg tagcctgaat ggcgaatgge gectgatgeg 2400
gtattttcte cttacgcatc tgtgcggtat ttcacaccgc atacgtcaaa 2450
gcaaccatag tacgcgecct gtagcggcege attaagcgceg gegggtgtgg 2500
tggttacgcyg cagegtgacc gctacacttyg ccagcgeccet agcgcoecget 2550
cectttegett tcecttecctte ctttcteogec acgttegecg gcetttcoeecyg 2600

tcaagctcta aatcgggggdc tccctttagg gttocgattt agtgctttac 2650
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ggcagcaggg gaacgtcttc tcatgctccg tgatgcatga ggctctgcac
2300 aaccactaca cgcagaagag cctctccctg tctccgggta
aat gagtgcg 2350 acggccctag agtcgacctg cagaagcttg
gccgccatgg cccaacttgt 2400 ttattgcagc ttataatggt
gdcacaamhasie cgaaftaa gtiadatc agn a4 tayt 24 50 gt agtagdt 3Hdg
catttttttc actgcattct agttgtggtt tgtccaaact 2500
copateTrEt gvE A LI EREYFICEE Y FRERYH LIC P 1% at t°¥ggcgca
2550 caccat ggc ctgaaataac ctctgaaaga t t
O X s e R R SRR
t gt cagt t 64 GECaG0A
a0 T PR ot ot 300 ot Cagean
£1GE a9 Gt 953t £ Qe PUEE CReEEfraE AQgEAgSaE 27D
t at gcaaagc atgcatctca attagtcagc aaccatagtc ccgcccctaa
a2806gt (it ecHaCCEAt QotPBCtet FagtreegecrrtgiIatdgetta
ttctccgeccc 2850 catggctgac taattttttt tatttaggocoa
c g LRIGFAITEHEEt CFEITIO0D 2TFBr G VLA ILTHgaayt

agt gaggagg cttttttgga ggcct aggct 50 c

R e e G T i

-gL0861.0098, AR3CLE L0LL, Ak GOREGAC dhagaestad gtayg acal
§ cccc%cttcg ccag?tggcg t aat agcgaa gaggcccgca

gCHQALEHL ¢ 6 ZHR0gt ldat66aRB AT ddgegigggcaTiagaettggETa

at ggcgcctg atgcggtatt 3150 ttctccttac gcatct gt?c
gSiaattdC goganTgtataegittatagdaataBr0nra 3oy 49t hege

gCCCtgtagC ggcgcattaa gcgcggc t gt t t 3
Er e e R T
cgcC C C CC cC Ca & g ce G
cg%a(’aé:ﬁf:%%a}ét%%at Ct'tté:%cta S SR o eln ol ok=Telo] Ay pvietciat et

aaat cg ggggctccct™ ttagggttcc

L1t AG996a% Q aSi-60206C aaanavaRt 3Ega
t?%iggaag%%t%a%%%tgacgt atg;,f%ggzcatc 3450 gccctgatag
2GEOGLELL G cgsatkt t @Rk gfEdGgagiat canytt Etidcas3560°
at agt ggact cttgttccaa actggaacaa cactcaaccc tatctcgggc

2866 cct atdee it titggattcrat orngg 2 RRa T Eg it egrEttPEey gict
attggttaaa 3600 aaatgagctg atttaacaaa aaltlaacys
agastaeppa dCaghERackt 99385 JERPEERRAST Tt at ggt go
actctcagta caat ctgct t aghbaagse
a&&%?‘i?@é%taﬁ%&@%%ggca?%t%g%%gtg %ggat%gg%‘g% Sggccc 3750

cgac 1GGE 06 1GARGACC E4G sk gRsIcHESf at gRAGYgetdatgt TAGCE CcCC
3800 ggcat ccget tacagacaag ctgtgaccgt ctccgggagce

dgead gt £5a3854kt cagaggict ¢ tacagheht CEagRYAAEC
cgaggcagta ttcttgaaga 3900 cgaaagggcc tcqt at%a;o%
wghatdaatt acticagerdtaaeeparear Y &AHATLAZ0% FEIEY ttc

t agacgt cag gtggcacttt tc aaat _gtgc 0
agteayanpt Hratoragia FF%‘“P&%%‘? %85??9“ Sgaa{%%tg ‘3?9?%9? c%:)%(?t catg
4050 agacaataac c o t agclatigaaasm
%ﬁgbﬁﬁgaf&@fﬁﬁacgg%?% t% gg{él C%%%%g%?ggt gt ggccct t at
$GeGliddat Eg%qg@ggséa thtafl58e Begit@Et Goghhteayet B3E0

g9

cCagaaacgc t gaaagt aaaagat gct 4200

gctgaatgaa gccataccaa acgacgagcyg tgacaccacg atgccagcag 3900
caatggcaac aacgttgcgc aaactattaa ctggcgaact acttactcta 3950
gcttcececgge aacaattaat agactggatg gaggcggata aagttgcagg 4000
accacttctg cgcteggece ttecggetgg ctggtttatt gctgataaat 4050
ctggagcegg tgagegtggg tctcogeggta tcattgecage actggggcca 4100

gatggtaagc cctceccgtat cgtagttatc tacacgacgy ggagtcaggc 4150

aactatggat gaacgaaata gacagatcgc tgagataggt gcctcactga 4200
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gaagat cagt tgggtgcacg agtgggttac atcgaactgg atctcaacag
4250 cggtaagatc cttgagagtt ttcgccccga agaacgtttt
ccaatgatga 4300 gcacttttaa agttctgcta tgtggcgcgg
tattatcccg tgatgacgcc 4350 gggcaagagc aactcggtcg
tﬁaag@fﬁtacgmatcaytm etag?at&tgla@tcfgﬁaté?wttf?@ﬁﬁL a
ccagt cacag aaaagcatc acgga c atgaca
gasagRaaCat grachbt e ﬁ@'&fcaa&f‘%\%c?%?%%ta £ g%ﬁaﬁg%t}%tt 632039 ccaac
4500 ttacttctga caacgatc G¢Ccgaagq 9agfGaaeRg
ts{?ttf‘?‘ictttcgit‘agaﬁ%%aa %5%%‘%@35 gtggg?%at gt aa ot cgtgct tga
cg}t%g%Q&Qg A2 £L9920GE 82 4600 ct3EOAAGE CaictattRaacyac
gagcgt gaca ccacgat gcc agcagcaatg 4650 gcaacaacgt
ciQGesRAa et Aithanc ggLagaas taett e gt Ctage gt Ig L4 76
ccggcaacaa ttaatagact ggat ggaggc ggat aaaggt gcaggaccac
g#ﬁ@tt@ctqiﬁgggmtwcgg@eﬁt@é@t’gﬁcggﬁggfj? tFattYet ga
t aaat ct gga gccggt gagc gt tctcag ¢ t
g?rtctgtge?a 89°YGER Ry a?F@@"gttP%%g t%%égg%iég E ¢ 959%2%(:3?%%
at ct acac_gac calchay tggedtjaacy
CRPSFaY A a@g%%%%g%g%%ggt%%ct ¢ actgatt gag 4950
g g%%%gggga@g a&gltggﬁga&%@t@gﬁgt affcgard=at atagttttaagast gat tt
daaacttcaf ttttaattta aaaggatcta ggtgaagatc
c6dddct fgatcdchplga atagt tatogg cazagasdwC gEILtaaeYt Gabt

tttcgttcca ctgagcgtca 5100 gaccccgtag aaaa at4(_:,<'5-19
taggatodd GttegMmyat RErPCEAgct BIXRECHP5 692 YR a3 ¢t ge

tgcttgcaaa caaaaaaacc accgctacca gc c
Cg%%cttgé%@gﬁcﬁﬁaé’é‘ﬁﬁg%ttgﬁgﬁi%gc?%atataﬁc%%gé%%té%;% ggggtg ggcttc
5250 agcagagcgc a bhoLicaghytsage
a@%?%&f‘f‘%gq&g g%atf%gg ?%}%gg%%gcggﬁggg%ﬁt gg t ag ggc cgcce

t ci S0 gtebgitacetagogget4der
g%%%%t@ggc%gg %%tgtgcggt%ggtgcttagcggg 5400 ttggactcaa
gasgRkagtdgcascauat gal tgegTageIt ey FOREREAC IS 450°

ggggggttcg tgcacacagc ccagcttgga gcgaacgacc t cgaac
B5GE gt g aapEa aNIgarIAPAg ey TERA G ﬁﬁ‘gﬁétg%gac? d %258%?
t cccgaaggg 5550 agaaaggc C 220 CAE6
S4gGLCG o CALHGATD 000 “CHE Q409040 "CT {eoaga0g
agacgeet g gtat el t OLHE 0t €5hgRER Yot gt grIva
ceret 04 t%%sg%agt"cég%“?nﬁt ga%gct cgt caggg 5700
%%gE%gcscgaakgﬁaaa@cﬁaﬁe@%awtgeg geebgddgcEatifgt t cct
0 “ggccttttgec tggecttttg ctcacatgtt ctttcct?c
Jdagheefet gadr80fcazabtedytgya acaaetsgt atII°aeT gt %‘%
agt gagctga taccgctcgc 5850 cgcagccgaa cgaccga
OAgE gerpicc boIRAgaRRTy 56 EE68Y gcéiﬁﬁ%taga@ﬁgoggcﬁ gtq%a cag%g)
cgcaaaccgc ctctccccgc qgcdtt C At 29580
e L TA R 01618 53%':§§€%\%fgttg?°%€ gé%%‘%%%%%oﬁ%‘é’gagt t gagcgcaac
60 ca agLd t et €lgh agl e 8£0mC agRP
%%Ct(%tgg% Ct ?E%%%%gcg{ g:t g%t%&%g r:-fg]jcatcgt at gt t gt gt ggaat
L 93305003l ArG68d Lik6abHB0a magagaaae GAGEt at gac
catgattacg aatta 6135
<210> 20
<211> 6135

<212> DNA
«213> Artificial sequence

<220> '
<223> Sequence 1s synthesized

<400> 20 50
attcgagctc geccgacatt gattattgac tagttattaa tagtaatcaa

ttacggggtc attagttcat agcccatata tggagttccg cgttacataa 100

20



<210> 21
sequence 24 <220>

Al a Thr

Ser Val

Al a Thr

Gy Asp Ar

<211> 232

<212> PRT <213> Artificial

<223> Sequence i s synthesized
<400> 21 Met Gy Trp Ser Cys Ile Ile Leu Phe Leu Val
1510 15 dy Val
ctEargdviel AtugcCIPCSEIITIEC SR ICCSRACIREY FTEIZEEH 1 Ber Al a

Val

Thr

H s Ser As

I
sagg* Ry AGAAe TR GEFC APt R rE SovRs Y

acibRegg Geokifes 2Rt

ca{%rcgagéﬁ ag'gatgcyccsﬁﬁggcﬁc&@rccealytg-ﬁbﬁ AsptfdggTheo 80 85

Led Thr 11

e Ser

Ser

n

Ile

Ser

dn

aAgéEé@EQaLaEi%EEéétEeﬂBd| e Tyr

Pro Ser

65 70

5 Val

Leu An Pro Qu Asp Phe Ala Thr

ta-EMEch}Hc g gL t1 @bgcpgt A aat @ IrtTa ptBERCHIE Azh Pro

Pro Thr

Phe Ay Gn Gy
cHalcetdgm A;@atnraq/apamaagt% FOPFEASEF SO

130 135 Phe Pro Pro Ser

Cgﬁ’ﬂttwgé’ a@raoghfFas fﬂ@gcingggi

a‘its):g %-%ﬂt P{:cca’&ggcmtlég#%cé?itg\éagg
aé%a&caéé@o

Thr Tyr

Mgt Tarc
230

tccatagaag
attggaacgc
agtctatagg
acataacctt
acatccactt
cacctcggtt
ctttttctag
ggagtctggce
gtgcagctte
caggcccocag
aggtgttact
tagataaatc
gaggacactg
cgactggtat
cggectceceac
agcacctctg
ccccgaacceg
tgcacacctt
agcgtggtga

caacgtgaat

Leu Ser

acaccgggac
ggattceceeg
cceaccccct
atgtatcata
tgecetttote
ctatcgattyg
tagcaactge
ggtggcctgg
tggctactcc
gtaagggcct
acctatgceg
caaaaacaca
cogtetatta
tttgacgtct
caagggccoca
ggggeacagc
gtgacgygtgt
ceeoggetgte
ctgtgecccte

cacaagccea

Ser

Thr

cgatccagcce
tgcraagagt
tggcttegtt
cacatacgat
tccacaggtyg
aattccacca
aactggagta
tgcagccagg
tttaccggct
ggaatgggtt
atagcgtcaa
gcctacctge
ttgtgctaga
ggggtcaagg
teoggtettec
ggecctggge
cgtggaacte
ctacagtecct
tagcagcttg

goaacaccaa

Thr

Hs An
legEcagRt 59 XFGIFPH I SEFARART

110 115

gﬁgc%%ﬁgtgyéé%éabg

Ay

tccgeggeeg
gacgtaagta
agaacgcggc
ttaggtgaca
tccactecca
tgggatggtc
cattcagaag
gggectcactc
acactatgaa
gcactgatta
gggcecgttte
aaatgaacag
agcggatact
aaccctggte
ccectggceacce
tgectggtca
aggcgeecetyg
caggactcta

ggcacccaga

ggtggacaag

21

120

Leu

Asn Ser

ggaacggtge
ccgectatag
tacaattaat
ctatagaata
ggtccaactg
atgtatcatc
ttcagctggt
cgtttgtcet
ctgggtgegt
atccttataa
actataagcg
cctgegtgcet
acggcgatag
accgtctect
ctcctocaag
aggactactt
accagcggeg
cteccctecage
ccectacatcty

aaagttgagce

Leu Thr

QEgﬁg?E%fﬁfc §E§u

700

750

800

850

900

950

1000

1050

1100

1150

1200

1250

13200

1350

1400

1450

1500

1550

1600

1650

Eih%tgl ?‘ZA 125

8ko G y

€u Asn Asn

e ééﬂig&éﬁkcéfﬁb Trp
n Au

g&Z&tl.gQa @kt Jtvge & d.ba@cﬂco%&pcﬁaltttaﬁsg A8 Ser

S0lcgbysy AagAgpat e &ugalssw}:gga_l%wmr Fep§h°

c g gt yacg sgtdts

210 Ala Cys Gu Vval y W W % 29>

Leu

Pro



<210> 22 <2%1> 471 <212> PRT <213> Artificial
sequence <220> <223> Sequence is synthesized <400>
22 25 Met Ay Trp Ser Cys Ile Ile Leu Phe Leu Val Al a
Thr Ala Thr 1 5 10 15 Gy Val His Ser Au Val G n Leu
coMabtdty GprcaGhyctCeycddaygte i rac@dropse 3@easigad W ¥Pro Qy
Gy Ser Leu Arg Leu Ser Cys Ala Ala Ser Gy 35 40 45
ctAIﬁyrgéngng PRCITARIESEF E TR BE 1§ CRET2ARRE ""F’FBQV%‘CA}EOG n
a Pro 50 55 60 d eu. d I
‘:cltlcétgl"’s):fc Fﬁcﬁgéaflccﬁﬁg%g%#a%? t%ﬁé_%gtgﬁéjcﬁg%'ﬁ?t e%g'lgerlAgn
gci&éacgif% g&gla@’; than cgagpegg-{gégégjgg ‘%%Egg%a%Sl&Q] Vall
S Asn”Thr Leu Tyr Leu Met Asn Ser
Htaaky é@%g&@&aﬂg@cé%g@;g& WaABaythlen AagchadtaTy$o0Tyr
s Ala Arg Val Val Tyr 110 115 120 Tyr Ser Asn Ser
cdytgedae IyegtRhecdAspaMaltaTe pro@lga<toa G%ﬁaWﬁcaﬁ%”%so
135 Leu Val Thr Val Ser Ser Ala Ser Thr é( Pro
a@egtaia Phecaaggpe f&sai%aﬁr%CEéiFaﬂFacﬁcst rg ° Lys

Ser Thr Ser Ay Thr Ala A 5,
S aancily %?aﬁ_gﬁga%s%ggrcagcﬁﬁecglglgoac@]a% r'0 {:/%‘I@a%Tﬁlr}%/aIG d

QR TR b R o A VA ten an sel

g SggEda LeYcthitkaSalcchgthaSer tGergifa Yadggagad: 2050 210
Thr Val Pro Ser Ser Ser Leu Gy Thr A n Thr Tyr lle
aYyobsge 255aR20a 25 ackedacASIERICECISPs EFTIFIZETS ASRC Thr

Lys Val

cgacggectce
ggcagcaggg
aaccactaca
acggccctag
ttattgcagc
acaaataaag
catcaatgta
gcaccatgge
ctgaggcgga
agtccecagg
tagtcagcaa
tatgcaaagc
ctecgeecat
catggctgac
ctetgagcta
tttgcaaaaa
gtgactggga
ccecectteg
tteccaacag

ttctecttac

Asp Lys Lys Vval

ttcttectcect
gaacgtcttce
cgcagaagag
agtcgacctyg
ttataatggt
cattttttte
tcttatcatg
ctgaaataac
aagaaccatc
ctcecccagea
ccaggtgtgg
atgcatctca
ccegeeccta
taatttettt
ttccagaagt
getgttaaca
aaaccctggc
ccagttggcyg
ttgecgtagece

gcatctgtge

du

acagcaagct
tcatgctccg
cctctecoctg
cagaagecttg
tacaaataaa
actgcattct
tctggatcga
ctctgaaaga
tgtggaatgt
ggcagaagta
aaagtcccca
attagtcagc
actccgceca
tatttatgca
agtgaggagg
gcttggeact
gttacccaac
taatagcgaa
tgaatggcga

ggtatttcac

230 235_240

caccgtggac
tgatgcatga
tcteccgggta
gccgecatgg
gcaatagcat
agttgtggtt
tcgggaatta
ggaacttggt
gtgtcagtta
tgcaaagcat
gactccccag
aaccatagtc
gttcegoccea
gaggccgadg
cttttttgga
ggcegteogtt
ttaatcgect
gaggccegca
atggcgectg

accgcatacg

22

aagagcaggt
ggctctgeac
aatgagtgcg
cccaacttgt
cacaaattte
tgtccaaact
attcggcgcea
taggtacctt
gggtgtggaa
gcatctcaat
caggcagaag
ccgeccctaa
ttcteegecc
ccgectegge
ggcectagget
ttacaacgtc
tgecagcacat
ccgatcgece
atgcggtatt

tcaaagcaac

2250

2300

2350

2400

2450

2500

2550

2600

2650

2700

2750

2800

2850

2900

2950

3000

3050

3100

3150

3200



Pro Lys Ser Cys Asp Lys Thr H's Thr Cys Pro Pro Cys

Pro Ala 245 250 255 Pro GQu Leu Leu Ay Ay Pro Ser
Val Phe Leu Phe Pro Pro Lys 260 265 270 Pro Lys Asp
Thr Leu Met Ile Ser Arg Thr Pro Au Val Thr s 275
caz8ft 285 élaictvaigd/agcg@ptafalgcwgcﬂﬁg @tagwﬁt % u
Val Lys Phe Asn 290 295 300 T%p Tyr V A%p y Val
AqEFECARSY FFRCCASTROARSE 1IFS 2SR FCEGPISED <6 %?f% 3?[%I %315

r._Asn Vi e
difeiiat St s b A s e
ct'%%gaégcbé k%{ CGCyctTXEaé\%éit@%atgg&%tgé&ﬁésgm Mado Ser
Asn Lys a Leu Pro Ala Pro lle Qu Lys Thr Ile 350
ct¥aBc X6 aSeiackyga AkegddrsatiogtGaraPrortigged@ty PP A n
Val Tyr Thr Leu 365 370 375 Pro Pro Ser Arg Gu Qu
gidetgdtag EmtAShtﬁgﬁCWtQS@rgtEéﬂﬁgFﬁF a@ge‘:%%%‘ 39 oys
Leu Val Lys @y Phe ty Pro S A& Mk, du
A N s A P DL R D i
Tyr s T h 0,441 Lely Asin Ser
¢ %Ctgtf D{t%ﬁ gﬁetge%c#r tée?g%_ys T_ée%b'trhr 42? 430
aaﬁaf%%a Alg A%Qtela)eaaaS%ratéfa&c& Ry B iFar GastAstra/absPhe
s Ser 440 445 450 Val Met His u Ala Leu H's

cég&&ablhes: TytatHargQartbysgBarcadagat B8 UGHFIgeF2 3P0 Leu
er

Pro Ay Lys 470

taxk3z2g9y BRETedoara SEgaeFtoEs

synt hesi zed

cgacaccege
ggcatccget
agaggtttte
¢cgaaagggcce
aatggtttct
ceectatttyg
agacaataac
gagtattcaa
gcctteetgt
gaagatcagt
cggtaagatc
gcacttttaa
gggcaagagc
tgagtactca
gagaattatg
ttacttctga
caacatgggyg
atgaagceat
gcaacaacgt

ccggcaacaa

caacaccege
tacagacaag
accgtcatca
tcgtgatacg
tagacgtcag
tttatttttce
cctgataaat
catttcegtg
ttttgcteac
tgggtgcacyg
cttgagagtt
agttctgcta
aactcggteg
ccagtcacag
cagtgetgcee
caacgatcgy
gatcatgtaa
accaaacgac
tgcgcaaact

ttaatagact

<400> 23

tgacgcgcee
ctgtgaccgt
ccgaaacgcyg
cctattttta
gtggcacttt
taaatacatt
gcttcaataa
tcgeecttat
ccagaaacgc
agtgggttac
ttcgeccega
tgtggegegyg
cegeatacac
aaaagcatct
ataaccatga
aggaccgaag
ctcgeecttga
gagcgtgaca
attaactggc

ggatggaggc

<210> 23 <211> 471

212
@zegtcefz%%ctgéga%nzégﬁ

tgacgggctt
ctccgggagce
cgaggcagta
taggttaatg
tcggggaaat
caaatatgta
tattgaaaaa
tcceotttttt
tggtgaaagt
atcgaactgg
agaacgtttt
tattatceccg
tattctcaga
tacggatggc
gtgataacac
gagetaaccg
tegttgggaa
ccacgatgec
gaactactta

ggataaagtt

23

gtctgectece
tgeatgtgte
ttcttgaaga
tcatgataat
gtgcgceggaa
tcegetbeatg
ggaagagtat
gcggcatttt
aaaagatgct
atctcaacag
ccaatgatga
tgatgacgcc
atgacttggt
atgacagtaa
tgcggccaac
cttttttgea
ccggagctga
agcagcaatyg
ctetagettce

gcaggaccac

3800

3850

3900

39590

4000

4050

4100

4150

4200

4250

4300

4350

4400

4450

4500

4550

4600

4650

4700

4750



Met Ay Trp Ser Cys Ile Ile Leu Phe Leu Val

Al a Thr
Ala Thr 15 10 15 dy Val Hs Ser Qu Val @n Leu
Val Qu Ser Ay Ay Ay Leu 20 25 30 Val dn Pro Ay

Gy Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay 35 40 45
ttEygoedEr dvecTircgSestdBerIdis fEANEICHS tRAREER2 A%Y°d n
Ala Pro 50 55 60 Gl)é Lys Ay Leu Qu TraQ_Vai Fy Ala
SCEE%'CS‘P%‘F ﬁ:@gﬁngE?Fft@ G5 ITRIAS CIRIICTIH -8 “ 5Ty Asn
n s Phe Lys Ar.g . Ph 8 0 27
CarE TYet e iR PR R R N A
@SE@%& a%%aiQ& Qécseftga&l RaihohsP abRbaitaag\VedsoTyr
yr Cys Ala Arg val Val Tyr 110 115 120 Tyr Ser Asn
caBRbgthk JyragytcaPhet hspri@laTapmeBly @apt@EOFETHIC0125
130 135 Leu Val Thr Val Ser Ser Ala Ser Thr Lys dvy
aafaotﬁart vetitapheta 2AQIIPASEA SYLPRAFILE FATEETE %% ° Ser
ys Ser Thr Ser Ay Ay Thr Al a Ala Leu
sckgetps evtaret phesaess bl o SIS e
a 1 T Se
S e e A
cog%téflg[? Vi tgBbad Yha SBaake hcSgEL SRR Salotimitt 200 205
r Val 'Pro Ser Ser Ser Leu Ay Thr @n Thr Tyr
gidt@cys ASingdbt22@a @5 teValtcASFRAGS249FgIFS 8870 Asn
Thr Lys Val Asp Lys Lys Val Gu 230 235 240 5’59 Lys
aBerma@ys: Agprdopead HackESFRICIAIEIHIS BIFIETEPrd Al a
245 250 Pro du Leu Leu Gy Gy Bro Sen Val, Bhe Leu
CRHEAPFY PRBRASFSEP60I58E 95707 PBro Lys  Asp Thr Leu Met

[le Ser Arg Th | T c
teRRItEATe Rgpgvé%cgéq%c%%g\é@uaﬁgt%% t2tacd§sy 2860 Val

A u Val Lys Phe
t€§ﬁ£ctcaa gacgatagtt accggataag gcgeageggt

cgggctgaac 5450
ggggggttcyg

tgagatacct
agaaaggcgyg
cacgagggad
ggtttecgceea
gggcggagcec
ggccttttge
attctgtgga
cgcagccgaa
gcgcccaata
ccaactggcea
gcaattaatg
tatgettccg
acacaggaaa
<210>
<211>

<212>
<213>

21

232
PRT
artificial sequence

tgcacacagc
acagcgtgag
acaggtatcc
cttccaggdyg
cctctgactt
tatggaaaaa
tggccttttyg
taaccgtatt
cgaccgageg
cgcaaaccgc
cgacaggttt
tgagttacct
goctcgtatgt

cagctatgac

ccagcttgga
cattgagaaa
ggtaagcegge
gaaacgccty
gagegtcgat
cgecagcaac
ctcacatgtt
accgectttg
cagegagtca
cteteccege
cccgactgga
cactcattag
tgtgtggaat

catgattacg

gegaacgace
gcgecacgcet
agggtcggaa
gtatctttat
ttttgtgatg
gcggcctttt
ctttectgeg
agtgagctga
gtgagcgagy
gegttggecy
aagcgggcag
gcaccceagd
tgtgagcgga

aatta 6135

tacaccgaac
tccegaaggg
caggagagcyg
agtcctgtcyg
ctcgtcaggg
tacggttcet
ttatcccetyg
taccgeteoge
aagcggaaga
attcattaat
tgagcgcaac
ctttacactt

taacaatttc

5500

5550

5600

5650

5700

5750

5800

5850

5900

5950

6000

6050

€100



290 295 300 Trp Tyr Val Asp Gy Val du Val H's Asn
Ala Lys Thr Lys Pro 305 310 315 Arg Gu GQu dn Tyr
Asn Ala Thr Tyr Arg Val Val Ser Val Leu 320 325 330
Thr Val Leu H's Gn Asp Trp Leu Asn Gy Lys Qu Tyr
<2dops Cys 335 340 345 Lys Val Ser Asn Lys Ala Leu Pro
<227>asuenf¢ el sAFEnRegigiy |1 e 350 355 360 Ser Lys Al a
4L smsGy @n Pro Arg GQu Pro @n Val Tyr Thr Leu 365
=< 0375 Pro Pro Ser €] Jhr n
MYlaFI%eTFPL%‘ff ‘I:HE %86%8‘5113%5%%% Eeﬁﬂvglllly%;ésféu; Phe
yr Pro Ser Asp Ile Ala Val Qu Trp 28 395 400 405
ofd ¥aSafi A8y Gy HeNcBY Med thrASIN Asf Haw sky ssefhredlhr
ro Pro 410 43b 420 Val Leu Asp Ser Asp Ay Se¥® Phe
Phe Leu Tyr Ser Lys Leu Thr 425 430 435 Val Asp Lys
sSeplArsprTVal Gln AT WahsHhrvale phe Q& AegHi8erer 440
445 450 Val BBt His Gu Ala L& Hi s Asn H s Tyf Thr

A@n Lys Ser Leu 455 46Q, 46 [ u LeETQ GVs LYS
5?1‘7(‘)’“<‘?f0§e”2535’§2“ﬁ'>Hé@%”é"lrz?gb\%&%&’%ggrgacgcags
fascicularis 7<400> 24 atgacaacac ccagaaattc
2R0E38aL 009, Akt £LLagr GAgageSdat A LgAAAFIBACELY
attgctatgc aaget ggtcc aaaaccactec ctcaggagga 10075
tgtcttcact ggtgggtccc acgcaaagct tcttcatgag ggaatctaag
vAbProgedrt RggOg S¢yGEE atpat Gin aa%lggah%tﬂét’t%a”a‘é
ttgccctggg 20@0 gggtcttctg at gdfcccag cagggat cta
tgcacccatc tgtgtgactg 250 tggt.acc t

L RFL S15g SoR SR BT EOP AP tadlE S00° ¢ gacanean
cggagaaaaa ct cgc?aggaag tgtttggtca aaggaaaaat 350

cgatcﬁ%t gaat., 4 calt gagGent sid bastige ot bigtggacnt gattcttt
D0 caat ca 0g® catacttaat attiagaattt cccatttttieo
aaaaat ggag 450
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

Vval Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser
185 190 195

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Vval 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> Seguence is synthesized

<4Q0> 22

25




agtctgaatt ttatcagagt tcacacacca tatattaaca tatacaactg
500 tgaaccagct aatccctctg agaaaaactc tccatctact
caatactgtt 550 acagcataca atctctgttc ctgggcattt
tgtcagtgat gctgatcttt 600 gccttcttcc aggaacttgt
Meaatagarggeeratggt tlgafte deyaRiteghey VBE0R1aadaddat %‘F
ticcagaccca aat&tagcgt agttctccty tcagctgaag 70 5

aaaaaaaaga acaagtcatt gaaataaaag aagaa t..t gggct aact
Ghngal gHgateR CLt q@&cﬁ%ﬂ: gaa"%agf‘__g 856 g%“g%g‘gﬁl& a%%
ttattccaat 806° ccaagaagag gaajaagaag aaacagagac
Vaalta%‘iﬁtﬁr%célﬁ ARG LCEC, &ég LAA8L GQURLANEE 9ACEHy
a

agaaaat g ‘acagctctcc t 891 <240> 25 <211> 297429
<212> PRT <213> Macaca fascicularis <400> 25 Met Thr

THNIThPr mheArgr Ash Saer AbalMeAsHi sGTyp Tl PfecPrdlal BFC u 1
510 15 Pro et Lys Gy Pro IFe Ala Met G n PriPdy
Pro Lys Pro Leu 20 25 30 Leu Arg%,Ar% I\/E;g I\Sﬁeélgn r Leu

CMallyel §LyPRen FiF T VBRCIPhR Phe 35 4T 45V M Aty G u
Ser Lys Ala L& Ay Ala Val An'lle Met Asn Ay 50 55
60 .Ley Phe H e e QA ey theurieked | ©

Agg I %erG%r %%7%#“751;% ?Plhlg L#),/s?d a Prolle Cys Vat Thr
Val Trp Tyr Pro Leu Trp Ay 80 85 90 Ay Ile Met Tyr

vhl ashl gysSeer Gy Bat TheuwdvetyAlLauAbla Ty AERuSer952400

105 Lys Asn Ser Arg Lys Cys 116G Val Lys Gy LyS8° Met

Ile Met Asn 110 115 120 Ser Leu Ser Leu Eh{ga arAI a
Arf AlSefliGR9D NBYE Pl VReuT e Yy Iigg P 21802135  Mat, Asp

Ile Leu Asn 1} Lys Ile Ser Hi's Phe Leu Lys Met Qu
140 145 150 Ser . Le Phe h}.e AL cYalgid g1yl b Pro
¥y ro9m &° ﬁrl(fg Iﬁ%@g&elggp 160 ASI?] C§s d u ProesAl a
Asn Pro Ser u Lys Asn Ser Pro Ser Thr 170 175 180

Leu val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser val Fhe
140 145 150

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala
155 160 1565

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

Ser Trp Asn Ser Gly Rla Leu Thr Ser Gly Val His Thr Phe Fro
185 1980 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
: 290 295 300

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

26



A@n Tyr Cys Tyr Ser Ile @ n Ser Leu Phe Leu Gy lle
Leu Ser 185 190 195 Val Met Leu Ile Phe Al a Phe Phe
G@n Au Leu Val Ile Ala Ay 200 205 210 Ile val Qu
Asn GQu Trp Arg Arg Thr Cys Ser Arg Pro Lys Ser 215
220 225 Sersdal Val Leu Leu B Ala u Au L3S Lys
GQu dn Val Ile 230 235 240 GQu lle Lys u du Val
ArgaplGeyu LEe TIH A@rlusthFhls&afrs‘é’fg &h Vaé4%e”zé’612§§§ Pro
Lys Asn Gu &U Alalle du ItfP1le Prolle A Qu

60 65 n Phe
Thﬁrg Schils F;g 25 %épq%sgegfgnzgﬁ Egghﬁé;o@r}k E%G;ﬁ%%r
Ser Pro lle u Asn Asp Ser Ser Pro 290 295 <210> 26
Ly%zilrcl? 29 Tasr<232 21 BRI 213 2 1H0RE: Japi @NSLy<4BO>I1Z6 Mot
Thr Thr Pro Asg Asn Ser Val A3 Ay Thr Phe Pr¥fCAl a
Gu 151015 Pro Met Lys Ay Pro lle Ala Met A n
seSeLyEAlaPiG Bfs FProPiedrg(FLEsPRp Clpn@Iaryr ARy Ser
Ser Leu Val @59 Pro Thr GI n S&f° Phe Phe 35 40" 45 Met
G u Ser S e n hASN
Py gm N Lé:fd‘ e % #%@hﬁg& é%q“é“ifmu Leu
Met Ile Pro Gly657075 Ile Tyr Ala Pro Ile Cys
C%ill.e;f wa1ngs Thp e THF erbeserTape Gy ABOVES QO Gy Ile
Tyr Ile lxlse Ser Gy Ser LewolLeu Ala Ala Th#0d u
95 100 105 Lys Asn Ser Arg Lys Cys Leu Val Lys Ay
clLiy SeMbisnl by Mn mm@smwr&mr lgérT*E’eG"h’Se‘?ng b Phe
Ala Alalle 38 Ay Met Ile L&4°Ser Ile 125 130 135

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 TEE
1 5 10

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

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

Tyr Thr Phe Thr Ser Tyr Asn Met His Trp Val Arg Gln Ala P:g
50 55

Gly Lys Gly Leu Glu Trp Val Gly Ala Tle Tyr Pro Gly Asn G#g
65 70

Asp Thr Ser Tyr Asn Gln Lys Phe Lys Gly Arg Phe Thr Ile S;g
80 85
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Met Asp Ile Leu Asn Ile Lys Ile Ser Hi s Phe Le

Met A u 140 145 150 Ser Leu Asn Phe Ile Arg f\lgyins

Thr Pro Tyr Ile Asn Ile Tyr 155 160 165 Asn Cys Qu

Pro Ala Asn Pro Ser A u Lys Asn Ser Pro Ser Thr 170
val78spl 89s @er Tys ASySTHEY LeS@yr|lea Glm MBErAgredePHE Y eu

Ay lle Leu Se¥ 185 190 195 10al Met Leu Ile ¥he A a

Phe Phe G n GQu Leu Val Ile Al a 200, 20% Ile
ArgahlagChu A @m A'h"‘pvaLlng‘ArTérT‘@f %% %‘r a%li% Ly

Ser 215 220 135 Asn 11e Val Léu Leu Ser Ala au Glu
Tyéyge%_m L4t %P Tlg 'nllﬁ She %%9 ¢e3b 124 G1yChlh bhe des G u

A u Tigo Ser Ser A n 2435250
255 Pro Lys Asn Qu Gu Asp Ile Qu llelle Prolle

Ldd BalOTurGrdl s3d §260A265e2 7hr G @ Pr@ e:dValTHie d u
Thr Asn Phe Peo G u Pro Pro G4 Asp 275 280 285° @ n
GQu Ser Ser Prolle Gu Asn Asp Ser Ser 129,295

PrcQLO> M Rep] Psr FHT Lps ST A §%§§;YA? Y f m%af sgquence
<$20> <$23> 3&§uence i s synt hddl zed <400> 27
ctacacgcttc a t

LS £ aget.a tgea t 20> 28
S H1E G LB PTG 18 D S Bt e 205
<223> Sequence I's synthesized <400> 28 gattaatcct

s82G23CAGC §e AGAGURAGC L.au IThaceagaay VallcBaggye cPhSOPrg 51
185 190

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 RAla
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 Vval 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 Pro 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

Pro 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
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<210> 29
sequence

30 <211> 65

<213> Artifiti%l

3B gEA R 55100

<211> 38

Artificial

sequence

sequence

32 “320>

1%

<212> DNA <213> Artificial
<220> <223> Sequence i s synthesized
29 gaatgggttg cagcgatcta tcctggcaac ggcgacac 38
<212> DNA <213> Artifici al
<$$O:t<223> Beguence i s synt H9i zed
attattgtgc tcgagtggtc tactatagca_ ac
GlgosergPet Jygt AaggHueBsx2ED>

<400>

<210>

sequence
<400> 30 4%°

B95AGL 09351 20

<223> Sequence is

al sLIGREAYLCTRIGREL 4 caget at at
2 <211> 42 4ﬁﬁ{%§ DNA§§2%§>432

<220> <223> Sequence i s

valyméhesh zed A<AQRp @2 auctcdgt it Vel dbgetocqys

cgt ct ggagt cesa®2

Artificial
VadyMeth &d b A8 Ala Leu His Asn His
455

sequence

<210> 33 <244b> 45

Ser Leu Ser Pro Gly Lys

<210> 24
<211> 891
<212> DNA

470

<213> Macaca fascicularis

<400> 24
atgacaacac

gaaaggccct
tgtettcact
getttgggayg
gggtcttctyg
tgtggtaccc
ctggcagcaa
gataatgaat
caatcatgga
agtctgaatt
tgaaccagct
acagcataca
gccttettece
aagaacatgc
aaaaaaaagda
gaaacatett
ccaagaagag
aagatcagga

<210> 25
«211> 287

ccagaaattc
attgctatgc
ggtgggtcce
ctgtccagat
atgatcccag
tctgtgggga
cggagaaaaa
tcattgagce
catacttaat
ttatcagagt
aatccctetyg
atctectgttce
aggaacttgt
teccagaccea
acaagtcatt
cccaaccaaa
gaagaagaag

atcttcacca

agtaaatggg
aacctggtece
acgcaaagct
tatgaatggg
cagggateta
ggcattatgt
ctccaggaag
tetttgetgce
attaaaattt
tcacacacca
agaaaaactc
ctgggcattt
aatagctggc
aatctagcgt
gaaataaaag
gaatgaagaa
aaacagagac

atagaaaatg

<220> <223>

S
Tyr Thg

460

actttcceag
aaaaccactc
tecttcatgag
ctcttcecaca
tgcacccatc
atattattte
tgtttggtca
catttctgga
coeoatttttt
tatattaaca
tccatctact
tgtcagtgat
atcgttgaga
agttctcctg
aagaagtggt
gccattgaaa
aaactttcca

acagctetcee

29

éﬁ?acctcg
<212> DNA™E

q;li%nfyes iSgr Leu

cagagccaat
ctcaggagga
ggaatctaag
ttgcectggg
tgtgtgactg
cggatcactce
aaggaaaaat
atgattcttt
aaaaatggag
tatacaactg
caatactgtt
gctgatcttt
atgaatggag
tcagctgaag
tgggetaact
ttattccaat
gaacctcecc

t 891

465

50

100

150

200

250

300

350

400

450

500

550

600

650

700

750

800

850

213>



<400> 33 tattactgtc aacagtggag cttcaatcc

gacag 45 <210> 34 <211>g3gg 2212> DNA <glggcacatttg

ArtltLI ci al dsequence <220> <223> Sequence i s

synt hesi ze <400> 34 gtttcactat aagtgt
<21asamatt 37 <210> 35 <gll> 33 <2128 %I\Izgiglgggtccaaaa
<21A|st1\:au:|as§aﬂa§séfq&}@ﬁé% <220> <223> Sequence is

synt hesi ze <400> 35 gccaggat ag at ggcgccaa cccattcca
<4082 2733  <210> 36 <211> 26 <212> <213> . A tdqfi Ci ;
M éeﬁllfeﬁEE Preodtl 282738 géq@é"ﬂc%ﬁi g%ﬁlteh%% ?@% d1248|02|

6 aagctccgaa accactgatt tacgct 26 33 <210> 37 <211>
prbBuet<ad 2 1INA & 213> A ke iihabroSenyaneeLy<220>ea223>

Sequence i s syt hesized <400>2537 agttttgaga gcG&aaatg

18 <210> 38 <211> 18 <212> DNA <213> Artificial
LeSenterge Met226p 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 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
170 175 180

Gln Tyr Cys Tyr Ser Ile Gln Ser Leu Phe Leu Gly Ile Leu Ser
185 190 195

val Met Leu Ile Phe Ala Phe Phe Gln Glu 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 @lu Gln val Tle
230 235 240

Glu Ile Lys Glu Glu Vval Val Gly Leu Thr Glu Thr Ser Ser Gln
245 250 255

Pro Lys Asn Glu Glu Ala Ile @lu Ile Ile Pro Ile Gln Glu Glu
260 265 270

Glu Glu Glu Glu Thr Glu Thr Asn Phe Pro ¢lu Pro Pro Gln Asp
275 280 285
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<223> Sequence i s synthesized <400> 38 aagct at gaa
cactaatg 18 <210> 39 <211> 452 <212> PRT <213>
Artificial sequence <220> <223> sequence is
synt hesi zed <400> 39 Gu Val Gn Leu Val Qu Ser Ay
G10 §1 Gsyr L Wad TG el psiCApp eSS40 PE§ Gy Ser Leu
Arg Leu Ser &y Ala Ala Ser @3 Tyr Thr Phe Thr 20 25
30 Ser Tyr Asn Met Hs Trp Val Arg G n Ala Pro Ay
::1L°yszg(31y Leu 35 40 45 Gu Trp Val Gy Ala lle Tyr Pro
2Gfy2Bsn Ay Asp Thr Ser Tyr 50 55 60 Asn Gn Lys Phe
c215YSuFY A4 ,Ehe Thr Ile Ser Val Asp Lys Ser 65 70 75
Lys Asn r Leu Tyr Leu A n Met Asn Ser Leu Arg Al a
<40GhU2Asp 80 85 90 Thr Ala Val Tyr Tyr Cys Ala Arg Val
MeVarhd yrhr Tho SeF rAaNsSeral 3Enl@ly 166 PhEyProlmpa i Phe
Asp Val Trp Ay A n dy Thr Lew Val Thr Val 1135115
120 Ser Ser Ala Ser Thr Lys Ay Pro Ser Val Phe Pro
Proele ALY S PFy P&%ﬂfs%)lawstéﬁ & CLY Fr8etyerfire ady
ESIy Thr /15|a AF% Leu Ay COys Let? 140 145 150 34 Val
D I o rQ .,V I fond l n
ergt Red 2B s B S Lol Thy e VAl e Thr
Phe Pro Ala Val Leu A n 170 175 180 Ser Ser Gy Leu
Meky hrp@iluledt §es Sarrd@lelyallaThal vah RreoM8erst8&ly190
195 Ser Ser beu Ay Thr dn T Tyr Ile Cys As§? Val
Asn His Lys 200 205 210 Pro Ser Asn Thr Lys Val Asp
Ld&y§hi)}'§-s\@e ey IFafquJL)yglsetreucysg Met Ile Pro Ala Gly
65

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 ico 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 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 @ly Ile Leu Ser
185 190 195

val Met Leu Ile Phe Ala Phe Phe Gln Glu Leu Val Ile Ala Gly
200 205 210

Tle val Glu Asn Glu Trp Lys Arg Thr Cys Ser Arg Pro Lys Ser
215 220 225

Asn Tle 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

31



215 220 225 Asp Lys Thr His Thr Cys Pro Pro Cys Pro
Ala Pro GQu Leu Leu 230 235 240 dy dy 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 260 286 270 Val Ser 45 G u Asp Pro @78 Val
Lys Phe Asn Trp Tyr Val Asp 275 280 285 Glg Val G u
G%u Gl STAGHUATREF Gy Ty AtfysPhPr%mAFbu &8 " @@59290
295 300 Tyr A8 Ser Thr Tyr ArfNal Val Ser Val
hr_.Vval,_ L 1 rp Leu Asn Gly
GE“ Sl eéjer%é’ 6\?957_% Q?ﬁﬁ%eﬁﬁ%%é% 325 330 Lys
Ala Leu Pro Ala Prolle Gu Lys Thr Ile Ser Lys Al a
<2iys 27335 340 345 Ay @n Pro Arg Au Pro dn Val Tyr
<2fhe deeu Pro Pro Ser Arg 350 355 360 G u @ u Met Thr
<21ys ¥d¢n A n Val Ser Leu Thr Cys Leu Val Lys 365 370
<2375 Angifiqipd F§quepE® Ser Asp Ile Ala val Au Trp Qu
Ser Asn Ay 380 385 390 Gn Pro du Asn Asn Tyr Lys
ZH? Thr Pro. Pror¥ y Asp Ser 395 400 405 Asp Gy
af P Prie *Cell JSzer Lys Leu Thr Val Asp Lys Ser
430 415 420 Arg Trp Gn @n dy Asn Val Phe Ser Cys
akadalc Mdgable8at@ Heatdacdd0g48gAba Leu H's Asn Hi s
Tyr Thr G n Lys Ser Leu Ser Leu Ser Pro 440 445 450
<oy 18ys 35 <210> 40 <211> 213 <212> PRT <213>
<2Alti %3 ci al sequence <220> <223> sequence is
<ByntPEsi zed <400> 40

<213> Artificial sequence

<220>
<223> Seguence is synthesized

<400> 28
gattaatcct gacaacggcg acacgagcta taaccagaag ttcaagggce 50

g 51

<210> 28

<211> 38

<212> DNA

«213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 29
gaatggottg cagcgatcta tectggcaac ggcegacac 38

<210> 30

«<211> 65

<212> DNA

«213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 30
attattgtge tcgagtggtc tactatagea acagctactyg gtacttegac 50

gtctggoggte aagga 65

<210> 31

<211> 36

<212> DNA

<213> Artificial segquence
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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 An An Lys Pro Ay Lys Ala Pro Lys Pro 35 40 45
<2kew Ile Tyr Ala Pro Ser Asn Leu Ala Ser Gy Val Pro
<23y SAAYenBOisFygoheizedSer Ay Ser Ay Ser Ay Thr Asp
4}Fige 3‘|£hr Leu Thr Ile Ser 65 70 75 Ser Leu Gdn Pro Qu
< he Ala Thr Tyr T s An.dn Trp 80 85 90 Ser
Ert Tt Aege s Riembe S EHEF T s Vo *as
<2hb® 3295 100 105 Lys Arg Thr Val Ala Ala Pro Ser Val
<2Phe 4bl e Phe Pro Pro Ser 110 115 120 Asp Gu d@n Leu
<2bys pwar Ay Thr Ala Ser Val Val Cys Leu Leu 125 130
<2135 risnfiAsal Pheuéyee Pro Arg Gu Ala Lys Val A n Trp

Lys Val Asp 140 145 150 Asn Ala Leu @ n Ser Ay Asn
<288t A n Qu_ Ser Val Thr Qu dn 155 160 165 Asp Ser
<2Py3 SREPeTSEr ITHIYPH)TSIGER Leu Ser Ser Thr Leu Thr Leu
<4§>0 %ZS 180 Ser Lys Ala Asp Tyr GQu Lys Hi sé Lys(_,SI VaIL

r Ei n Ay Leu

dadigie %égc%#c%(ﬁ’lfc a;%géts%?g%%%@iéﬁﬁ S' 200 205 210
«<26by G u Cys <210> 41 <211> 452 <212> PRT <213>
<2AL % i4si ci al sequence <220> <223> sequence i s
<2gynttesi zed 36 <400> 41 Qu Val A n Leu Val Qu Ser
2@y Agryf@igplleagueate @ n Pro Ay 1 5 10 15 dy Ser

2%gzu Arg Leu Ser Cys Ala Ala Ser Ay Tyr Thr Phe Thr
< >

<223> Sequence is synthesized

a

<400> 33
tattactgte aacagtggag cttcaatccg cccacatttyg gacag 45

<210> 34

<211l> 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 c¢ccattccag gec 33

<210> 36

<211> 26

<212> DNA

<213> Artificial sequence

«220>
«223> Sequence is synthesized

<400> 36
aagctccgaa accactgatt tacget 26
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20 25 30 Ser Tyr Asn Met His Trp Val Arg Gn Ala Pro
Gy Lys Ay Leu 35 40 45 Au Trp Val Ay Ala lle Tyr
Pro Ay Asn Ay Asp Thr Ser Tyr 50 55 60 Asn A n Lys
Phe Lys Gy Arg Phe Thr Ile Ser Val Asp Lys Ser 65 70
<278> J7ys Asn Thr Leu Tyr Leu G n Met Asn Ser Leu Arg
<2Ala 1@ u Asp 80 85 90 Thr Ala Val Tyr Tyr Cys Ala Arg
<2Var D& Tyr r Ser Asn Ser 95 100 105 Tyr Trp Tyr
“2Phe PASpE s PP A n Ay Thr Leu Val Thr Vval 110
<2é 45 120 Ser Ser Ala Ser Thr Lys Gy Pro Ser Val Phe
<2 59 ge%ueﬁealgr&tﬁgsﬁzlgo 135 Ser Ser Lys Ser Thr Ser
Ala Ala Leu Gy Cys Leu 140 145 150 Val
<4hy§ ﬁsp Tyr Phe Pro Gu Pro Val Thr Val Ser Trp Asn
afettthaba 16Qadehg @y Ala Leu Thr Ser Gy Val His Thr
Phe Pro Ala Val Leu @ n 170 175 180 Ser Ser Ay Leu
<219r 38er Leu Ser Ser Val Val Thr Val Pro Ser 185 190
‘21 5 18Ser Ser Leu Gy Thr Gn Thr Tyr Ile Cys Asn Val
2 rtlfL S 2 0 205 210 Pro Ser Asn Thr Lys Val Asp
Ly sPL AP TG Pro Lys Ser Oys 215 220 225 Asp Lys
<2‘£B; HIS Thr Q/s Pro Pro Cys Pro Ala Pro G u Leu Leu
<2230 5230erdd0is @MtfdyiRe0 Ser Val Phe Leu Phe Pro Pro
Lys Pro Lys Asp Thr 245 250 255 Leu Met Ile Ser Arg
<4Pbs ¥ o A u Val Thr Cys Val Vval Val Asp 260 265 270
aggttaBgpa Hac&HargAtp Pro A u Val Lys Phe Asn Trp Tyr
Val Asp 275 280 285 dy Val Au Val H's Asn Ala Lys
<§'FH? %s Pro Arg Gu Gu Gn 290 295 300 37 Tyr Asn
“CALA r Tyr Arg Val Val Ser Val Leu Thr Val Leu Hi's

é E Qfggg;l sequence

<220>
<223> sequence is synthesized

<400> 39
@lu Val Gln Leu Val Glu Ser Cly 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 Vval 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 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 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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G@n Asp Trp Leu Asn Gy 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 335 340 345 dy G@n Pro
Arg Qu Pro dn Val Tyr Thr Leu Pro Pro Ser Arg 350
V355136 @sfd TyrChhe Wedb dllw Piy JaAsThrGval \f@k Baxr AbeFeThr
Cys Leu Val Lyss 365 370 375 J€§°y Phe Tyr Pro Sé&Ff Asp
Ile Ala Val Qu Trp G.u Ser 3035390 G@n
Proa GoACHIAST BV s P fisop e B2 LR
Ser 395 400 0% Asp Gy Ser '€ Phe Leu Tyr Ser 'Lys
%alreu 5 Pr X5 RO sef - HND 420 ThA Gh1lkRo @t G 0

Ser Cys Ser Vajgovet His G u 4259430
435 AI a Leu H's Asn H's Tyr Thr G n Lys Ser Leu Ser

deeUsSeellraly 440 c445THiS0yr Glly (s A2 T3 Hdh HEPPs 452
<212> PRT <2130 Artificial segince <220> <2230
sequence i s synthesized <400> 42 G u u Val
RhouSSe st Thrahys da9/ R Mz ve R pPot cﬁf;? Llis éeioce
Gy Ser Leu APYPLeu Ser Oys A& a Ser Ay Tyr hr
he Thr . 2 5 ef. T rgiVaeuAs A n
% a P ghéo@%ngféYy %Ou)ﬁg%%oﬁp&ﬂﬁpr%ghi/al G4y Al a
I[le Tyr Pro Ay Asn Gy Asp Thr Ser Tyr 50 55 60 Asn
dynely $rBheed ys1 Gry Ay rRaeprbhprd ILgs Sero Wad A8spItrys
Ser 65 70 75 2bhys Asn Thr Leu I%¢ Leu A n Met A&FP Ser
Leu Arg Ala G u Asp 80 85 90 Thr Al a Val er TX

Iug M&F g:lva$er\/a.rg'|'r>hp: q-y:r GHarvag ghzsé:ys ’\8’;\1 val 270

Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr val Asp
275 280 285

Gly Val Glu Vval His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
280 295 300

Tyr Asn Ser 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 vVal Ser Asn
320 325 330

Lys Ala Leu Pro Ala Pro Ile Glu Lys 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 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 Fro
440 445 450

Gly Lys
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95 100 105 Tyr Trp Tyr Phe Asp Val Trp Ay Gn Gy
Thr Leu Val Thr Val 110 115 120 Ser Ser Ala Ser Thr
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 Gy
<27ps 4%c¢u 140 145 150 Val Lys Asp Tyr Phe Pro Gu Pro
<NAb ZP¥r Val Ser Trp Asn Ser 155 160 165 dy Ala Leu
<2tRr Bdr dy Val His Thr Phe Pro Ala Val Leu Gn 170
<2173 ﬁ%fﬁ%lsé?quélnﬁemu Tyr Ser Leu Ser Ser Val Val
oLhAr val Pro Ser 185 190 195 Ser Ser Leu Ay Thr Gn
<2 Ig; Jé(;‘hehéee 19/§Yr{é§gsj}@d Asn Hi's Lys 200 205 210 Pro
Asn Thr Lys Val Asp Lys Lys Val Gu Pro Lys Ser
<4®¢S 4215 220 225 Asp Lys Thr Hi's Thr Cys Pro Pro Cys
MRpo1 W &1RPn@etCGrir [0 $4eeuPr@3Rr235 240 Se@ Hla@sSyr Pfad Ser
val Phe Leu Phe‘5 Pro Pro Lys ProtQys Asp Thr 245 1250
255 Leu Met Ile Se Thr Pro Qu Val Thr ?C:;yg Val
Gy PSR AL ASYRY %’0 12165“2‘783’%/6{‘11’93’% BFE %§-u S‘?‘&éb’a 0,,d u
Val Lys Phe Ash Trp Tyr Val Asp ™ 275 280 285 Gly Val
lprby AhG Hd LU n
T§§O % éi gIO%I#A%g @,&g nél}éf g;%]'hprrloT?/}{%? 8 Val Val g‘-JBSeeraI
Leu Thr Val Leu His 305 310 315 A n Asp Trp Leu Asn
Guy 11y Tyd AlaTpro logs Qs Ley salWaberSely Asrl PB2(Ge8253330
Lys Ala Leu PreoAl a Pro Ile Alas®Ala Thr Ile Ser 9%s
Ala Lys 335 340 345 Gy A@n Pro Arg Au Pro._dn VaI
PRy S%rGlze%PIPF%YFS@é St TAF PeP3BEe 385 180T G118 -"a‘;
Thr Lys Asn d A°Vval Ser Leu Thr cb/s Leu Val Lys 365
70 37 e r I I ol T P
Hrdd Bk 8 B MBI A8 G Ry
Lys Thr Thr Pro Pro Val Leu Asp Ser

Ser Phe Asn Pro Pro Thr Phe Gly Gln Gly Thr Lys val Glu Ile
95 100 105

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 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 val
185 180 195

Thr His Gln Gly Leu Ser Ser Pro val Thr Lys Ser Phe Asn Arg
200 205 210

Gly Glu Cys
<210> 41
«211> 452
<212> PRT

<213> Artificial sequence

<220>
<223> sequence is synthesized
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395 400 405 39 Asp Jy Ser Phe Phe Leu Tyr Ser Lys
Leu Thr Val Asp Lys Ser 410 415 420 Arg Trp A n dn
@y Asn Val Phe Ser Cys Ser Val Met Hs Au 425 430
435 Ala Leu H's Asn His Tyr Thr G n Lys Ser Leu Ser
<4oee Ber Pro 440 445 450 dy Lys <210> 43 <211> 213
Gip1psl PRT Lep1Bal AluiercPay GEdelendev V@i ofn Pyo£ly
séquence i s synt hesi zed <400> 3 Asp lle GI n I\/Ié"t5 Thr

n_Ser Pro Ser Ser S
Ggy S%&e%\rﬁg 2 F }is A Al@.@er Siyxlayr '1§1er %gé : er
Val Ser 20 25 ?) Tyr Leu His Trp Tyr Gn dn Lys Pro
Gy Ty Sl 1 cPEOs ¥ TH10Ar$T140a 145 k1l BysTyly Alean Pro
Ser Asn Leu Alss Ser Ay Val ProscSer Arg 50 55 @B Phe
Ser Ay Ser Ay Ser Gy Thr Asp Phe Thr Leu Thr Ile
Ber THS VAD @ ABerIleelyrGPro Rily & CAS PF9PhEhAISET THE Tyr
Tyr Cys A n A® Trp sO 85 90 S’E? Phe Asn Pro Pr6c9 Thr
Phe Ay Gn Ay Thr Lys Val 0,19 Lys
%nge#rh%vwhwé Kl 5% P vl iner Vi Bk 10 oo
Ser 110 115 12 Asp u dn Leu Lys Ser Ay Thr Al a
@ A¥@|Thya]|..eu%§r lied &8H med 220136 130 IA%nAfé rGlEhiﬁspTyr
Qu AlgLys Val dn Trpgdys Val Asp 14®0l45
150 Asn Ala Leu @n Ser Ay Asn Ser G@n Gu Ser Val
hr 23 wa@ Tvrl5or k6@ ABD ArdAsm1Sesl [Tys PIpSSemsFhFerTyr
Ser Leu Ser SePsThr Leu Thr Led0?170 175 180 195

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

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
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Ser Lys Ala Asp Tyr Gu Lys His Lys Val Tyr Al a Cys
Gu VvVal 185 190 195 40 Thr Hs A n Ay Leu Ser Ser
Pro Val Thr Lys Ser Phe Asn Arg 200 205 210 dy Qu
Cys <210> 44 <211> 452 <212> PRT <213> Artifici al
Tegaendda T2 0yr K23vakdgletrreVak leyntihedpk ddv E400>
44 Glu Val d@3%eu Val Qu Ser3®y dy dy Leu Var‘l Gln

1510 15 d eu Ar e
Heange FEurgenTHY P %GiHrTon Fp 56, {rsgg AT Nt
H's Trp Val Arg G@n Ala Pro Gly ys Ay Leu 35 40 45
%Q'IAL{ &e\{ahroGA)iaAéx% H& alUraRr enGnieASdy Gy Mbardr
er Tyr 553360 Asn G n Lysadfie Lys Ay Arg e Thr
Il1e Ser VaI Asp Lys Ser 65 70 75 Lys Asn Thr Leu Tyr
&Bu GGh rervebrdASiuSere Gt VALQTYAl ahidLeuABy P8O BF B Thr
Ala Val Tyr TyB0Cys Ala Arg VaB5¥al Tyr Tyr Seryﬂ a
Ser 95 100 105 Tyr Trp Tyr Phe ASE:) Val _Trp
&Y Cthee T Gh THI0PT14S S0 St e é.,zSer
Thr Lys Gy PréSer Val The Pro’Leu Ala Pro 130
%ﬁ5 P§§ rTﬁeEré‘)égr B'.]é A%ngaq }élg'ﬂrpT@fu éle@ P@naGi-yeu

Leu %40 1457150 Val bys ASp Tyr Phe Pgep Q u
Pro VaI Thr Val Ser Trp Asn Ser 155 160 165 Gy Ala
tBU pThre1Seasidagn Valr Hys Thiar TIRherfriocoAVal VYab Aspus€t n
170 175 180 SewsSer Ay Leu Tyro®Ser Leu Ser Ser 4%l
Val Thr Val Pro Ser 185 190 195 Ser_ Ser Leu Glé/ Thr
o CFhrsSery Phe |§§L1§c1ye§1 Rsh 994 Llf%.iri‘;n“%ﬂ%l Asp lys Ser

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> 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 Ile Ser Val Asp Lys Ser
&5 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

38



200 205 210 Pro Ser Asn Thr Lys Val Asp Lys Lys Val
A u Pro Lys Ser Cys 215 220 225 Asp Lys Thr Hi's Thr
Cys Pro Pro Cys Pro Ala Pro Qu Leu Leu 41 230 235 240
Gy Ay Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
Asp Thr 245 2585255 Leu Met |Lee Ser Arg Thr Pr¥es3 u
Val Thr Cys Vval Val Val Asp 260 265 270 Val Ser Hi s
BITuTER (FYPr hecher VAl T CPRSEIASRLTTH: e V&t TAEpVale7s
280 285 Ay Vaf Au Val His ASF Ala Lys Thr Ly¥%ro

€] Q...T r (Y g
a]flg S%Ilﬁlgeérje%& ﬁ‘g% %ﬁ?%glselfeﬁﬂ—ﬁ%ég %%SL 125‘ lglggg n
Asp Trp Leu Asn Ay Lys Au Tyr Lys Cys Lys Val Ser
AN sed33Ps380 IBO sekyS1,Aay Lot Rro sAbhanddr o1y logs@an LyS
Thr Ile Ser LysoAl a Lys 335 3448345 dy A n PrEoArg
GQu Pro dn Val Tyr Thr Leu Pro Pro Ser Arg 350 355
BEoLG (Bhsg TyuvBhe TRye €y PAgVal Aha/dkl St LERl APRrSGys
Leu Val Lys 3B5 370 375 dvy PHe Tyr Pro Ser A9 Ile
a Val du Tr u r £ dy 380 385 39 Gn Pro
Sirineictherel: B¢ FL AR08 iR 1R S AL
395 400 405 Asp Ay Ser Phe Phe Leu Tyr Ser Lys Leu
JdH sValgidsied ¥§r Sk LAl Qe 14001 VAL OTHE PalmroGdr G Y
Asn Val Phe SeesCys Ser Val Meteddis Gu 425 43019635
Ala Leu H's Asn His Tyr Thr A n Lys Ser Leu Ser Leu
Rar Sy Geudqly Inf ABOTHETY T [Jle €pd Gsngrl &9r Fisnys

<212> PRT <21380Artificial segé®hce <220> 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 Tle 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 @lu 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

Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys
365 370 375

Gly Phe Tyr Prc 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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<223> sequence i s synthesized <400> 45 Asp Ile G@n
Met Thr G n Ser Pro Ser Ser Leu Ser Ala Ser Val 1 5
10 15 dy Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Ser
Ser Val Ser 20 25 30 42 Tyr Met His Trp Tyr A n Gn
Lys Pro Gy Lys Ala Pro Lys Pro 35 40 45 Leu Ile Tyr
XraGhy Fegefhendhe ey WY@ SSerlve ewdhrprad Bgp %59581’50 55
60 Phe Ser G%°Ser Ay Ser d§Thr Asp Phe Thr*i%u
ATJ%I: %%15651 6‘2‘13%5?15&115%%r Lseer g n§gl;9*8Va Heésf-lq.s g'ﬁt élrg
Pro Thr Phe Gly Gn dy Thr Lys VaI AQulle 95 100
AQO red M8 sAkgh ThE Nal TiY @14l 1&-sPEor DG & LBh&ekl erdPhe
Pro Pro Ser 11@0115 120 Asp Gias G n Leu Lys Sessody
Thr Ala Ser Val Val Cys Leu Leu 125 130 135 Asn Asn
Phel¥yr Pro Arg Qu Ala Lys Val @ n Trp Lys Val Asp
140 145 150 Asn Ala Leu A n Ser Ay Asn Ser A n Qu
Ser Val Thr Qu dn 155 160 165 Asp Ser Lys Asp Ser

r Tyy Ser Leu Ser Ser Thr Leu Thr Leu 170 175 180

Ala Asp Tyr Qu Lys Hi s Lys Val Tyr Ala Cys

3L; Nalirid8D 1QQuek8 Thr H's Gn Gy Leu Ser Ser Pro
Val Thr Lys Ser Phe Asn Arg 200 205 210 dy du Cys
<x=10> 46 <211> 452 <212> PRT <213> Artificial
<zEGUermencs 220 sym2282zgkquence 1S synt hesi zed <400>
46 Gu Val Gn Leu Val Qu Ser Ay Ay Ay Leu Val @n

&
AsSp Ile)gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val
1 5 10 15

A AAA

<

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
35 490 45

Leu Ile Tyr Ala Pro Ser Asn Leu Ala Ser CGly Val Pro Ser Arg
50 55 €0

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 Gla Trp
80 85 20

Ser Phe Asn Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
95 100 105

Lys Arg Thr Val Ala Ala Prec Ser Val Phe Ile Phe Prc 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 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 Vval Tyr Ala Cys Glu Val
185 190 195
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151015 dy 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 Ay Lys Ay Leu 35 40 45 du Trp Val
Gy Alalle Tyr Pro Gy Asn Ay Ala Thr Ser Tyr 50 55
B HAsG1@ Aly yeuPRtwr Bys FEpyVHAr ghPliesTher Phe Sar Axq|
Asp Lys Ser 43965 70 75 Lys A8h Thr Leu Tyr LétP dn
Met Asn Ser Leu Arg Ala A u Asp 80 85 90 Thr Al a Val
T SHYr¥6ys Ala Arg Val Val Tyr Tyr Ser Ala Ser 95
100 105 Tyr Trp Tyr Phe Asp Val Trp Ay An Gy Thr
Lel Yal Thr val 110 115 120 Ser Ser Ala Ser Thr Lys
&) PE® Ser Val Phe Pro Leu Ala Pro 125 130 135 Ser
Ser- bys Ser Thr Ser Ay @y Thr Ala Ala Leu Ay Cys
<brp AdddFitddl EeQuadale Lys Asp Tyr Phe Pro Qu Pro Val
Thr Val Ser Trp Asn Ser 155 160 165 dy Ala Leu Thr
<Bf> dy Val Hs Thr Phe Pro Ala Val Leu dn 170 175
<480 55@1"31‘8&19(35?“'{1“&?1??/‘? Ser Leu Ser Ser Val Val Thr

Pro Ser 185 190 195 Ser Ser Leu Ay Thr @ n Thr
@@E%memlvau 850 oSty 81, 200 205 2 0or Phsy Ser

Lys Val gAsp Lys Lys é u Pro Lys Ser S

215 220 225 Asp Lys Thr His Thr Cys Pro Pro Cys Pro
Alya sBE oL Hrd auul st c23(13351246r @Gly Gy TRe OPISerhwal
Phe Leu Phe Pr@oPro Lys Pro Lys2Asp Thr 245 2503255
Leu Met Ile Ser Arg Thr Pro Gu_Val Thr Cys Val Val
el TREpAeleR el soTpP Veh | Argeflnrda gne Bk 1P Y BE‘*{/a|
Lys Phe Asn Trﬁ5Tyr Val Asp 275°280 285 @y Val®?

gg LSy ASB N 8. LYS TOL d¥Sefy Qe @ Chih @l é%:nm?%
% §80 50 55 60
Asn Gln Lys Phe Lys Gly Arg Phe Thr Ile Ser Val Asp Lys BSer

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
95 100 105

Tyr Trp Tyr Phe Asp Val Trp Gly Gln Gly Thr Leu Vval Thr Val
110 115 120

Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro
125 130 i35

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 Vval 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
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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
340 345 Gy @3 Pro Arg Au Pr285@ n Val Tyr Thi4leu
Pro Pro Ser Arg 350 355 360 G u Ju Met Thr Lys Asn
&hn S| PrsePerefplTRRS &5 TEUPTRITTPYS'® 883 13’?0‘“’:%’7@hr 44
Gy Phe Tyr Pri#®Ser Asp Ile Alg%al Gu Trp Qu

Yoq.3 Pr r hr
BB s O B RS st B8 V‘%}@%@% Ser
Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser 410
415 s420ridAGou gp S cBhivad yyfshe\iadn Phe 1Ser vQy asper
Val Met His Gars 425 430 435 Al2aoleu H s Asn Hi g89yr
Thr @ n Lys Ser Leu Ser Leu Ser Pro 440 445 450 Qdy
Byy @219 ¥gl Him1asn s Lvep Ths LERTFR) $33 GARt F¥4 CLal
sequence <220%%223> sequence 3’8 synt hesi zed 23%0>

7 T Al a
égr %91 Tg ﬁ% 1%1: ga q’}&\g. §§I’ VPE. %rrf‘h§q;all‘§ﬂur ?%’S
Arg Ala Ser Ser Ser VaI Ser 20 25 30 Tyr Leu His Trp
EYh HSpNT£Y MelYVEenPE0y GyY dnis T ayBr oyd ygs Raa sabadH 45
Leu Ile Tyr AlmoPro Ser Asn Lew:z2Al a Ser Gy Val 3P0
Ser Arg 50 55 60 Phe Ser dy Ser Ser Gli/ Thr Asp
Phe Allar Lew RPrIHFlal Pee Sdp &8 ks 75 TSI’c,fI' SE’éuLY@I B lLéSSGI u
Asp Phe Ala Tht*5Tyr Tyr Cys A r*@¥in Trp 45

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
365 370 175

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> seqguence is synthesized

<400> 45
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val
1 5 1¢ 15

Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Ser Ser Val Ser
20 25 30
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80 85 90 Ala 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

Teu Met 2551 30p T35 Agn GAB 1 YPhBroTFRY Prvs Ak PEP UMYAl B¢ ys
VaI €] n Trp Ly§5VaI Asp 140 1450150 Asn Ala LetP dn

Ser 55 160
&%‘*5 T ﬂs'fi’rsﬁ’a L)E %esr A%%rLeJr'th\‘laTser g g Ciigl g er hr
Leu Thr Leu 45°970 175 180  Ser iys Ala Asp Tyr u
l.'*ﬁ(ec—‘ S'é'!rSGl Y8eNVad1y T¥dr Bh{ %¥Sadd Bn¥atn-188: X80 4Q5sedhr
G@n Ay LewysSer Ser Pro Val 7dhr Lys Ser Phe #Asn
Arg 200 205 210 dy Gu Cys <210> 48 <211> 452
€24 22uRRh #2d Biufpdp Pheirdla Seqlenclyr PRENGBIrp
sequence is syr$10heS| zed <400> 48 Ju Val dn Led® val
d u Ser Leu Val 5 10 5
&y PgsrASLne%rw% g8t Cdys%fr §VT§“ S Py ﬁq
Phe Thr 20 25 30 Ser Tyr Asn Hs Trp VaI Arg Gn
@ABE;OTIQ %ai-)ﬁﬁaq{i/a lP@H 5e3ov4D0 e Helpdd PryfabrChyr Al a
e Tyr Pro GApoeAsn Ay Ala ThriSer Tyr 50 55 @fo Asn
G n Lys Phe Lys Gly Arg Phe Thr Ile Ser Val Asp Lys
Sep B8 G Tbu Iygssdselihrhrlale Ppe Y8uVvE  FyRetevAdau Ser
Leu Arg Ala GuesAsp 80 85 90 TRP Al a Val Tyr TyBSCys

Ala Arg Val Val Tyr Tyr Ser Ala Ser 95 10015
Asn Asn Phe Tyr Pro Arg u Ala Lys Val Gln 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 Val
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

<211> 452

«212> PRT

<213> Artificial segquence

«220>
<223> sequence is synthesized

<400> 46
@lu val Gln Leu val Glu Ser Gly Gly Gly Leu vVal 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 Vval Asp Lys Ser
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Tyr Trp Tyr Phe Asp Val Trp Ay Adn dy Thr Leu Val

Thr Val 110 115 120 Ser Ser Ala Ser Thr Lys Ay Pro
Ser Val Phe Pro Leu Ala Pro 125 130 135 Ser Ser Lys
Ser Thr Ser Ay Ay Thr Ala Ala Leu Ay Cys Leu 140
145 150 Val Lys Asp Tyr Phe Prged u Pro Val Thr 7¥al
Ser Trp Asn Ser 155 160 165 dy Ala Leu Thr Ser Qy
Vaf AgnsTHPh Loty phes Al NaH AERFed U 279 MPSCHBASKer
Ser Gly Leu Tyr®%er Leu Ser Ser ®%al Vval Thr VaI ?’Po

125 Ser 98 IIe
E\Es A,&g i} I%yﬁs rHC Se 1§ ’%@og%]og %1%);"Ir Zgr %r er 1
Thr Lys Val Asp Lys Lys Val Au Pro Lys Ser Cys 215
220 HA5TASPhbYsspltgl Hirs diyr cfy S1RPr tmPouw @3 Fi:0 vAl a
Pro Au Leu Lewwo 230 235 240 @G Gy Pro Ser VakoPhe
Leu Phe Pro Pro Lys Pro Lys Asp Thr 245 250 255 Leu
Fer SereABeseArThrThys By B S¥m|VathPheopso Vealv Mt Pyal
Asp 260 265 2723 Val Ser His G°Asp Pro GI u Valt3Bys

Phe n 2 Gy Val
éAS L %eﬁﬁéPr erJ%ﬁ§'$§? %8. ggagL CSHX %ﬁ)Lzé
300 Tyr Asn a Thr Tyr Arg V VaI Ser Val Leu Thr
Val theuadi Syr38R 810 3l5ed Ralf\Sii: TV lsed ApNasd Wekys
G u Tyr Lys CysssLys Val Ser Asns0320 325 330 LyssAla
Leu Pro Ala Pro Ile Ala Ala Thr Ile Ser Lys Ala Lys
835 B401L845hr Ger Gln VRAoHY hd HrePPey @lp WAl Lay E1lFhy
Leu Pro Pro Se¥’%Arg 350 355 360°5Asp G u Leu Thi8lys

Asn A n Val. Ser Leu Thr s _Leu 5.37Q 375
EFY ey ~Br -SEP” ASH %/r S&Y a%aYaJGI%E 1‘?“‘@ % $
Asn Ay 380 38 390 dn Pro Glu Asn Asn Tyr Lys hr
EQ£ é%&OLéﬁ‘&1¥a+h£—§Hnﬁ¥N9 %%y'Ile Cys Asn Val Asn His Lys

200 205 210

H=

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
2860 265 270

Val Ser Hie 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 Proc Arg Glu Glu Gln
290 295 300

Tyr Asn Ala Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
305 3190 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
i3s 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
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395 400 405 Asp Ay Ser Phe Phe Leu Tyr Ser Lys Leu
Thr Val Asp Lys Ser 410 415 420 Arg Trp An A@n Ay
Asn Val Phe Ser Cys Ser Val Met His Gu 425 430 435
Ala Leu H's Asn His Tyr Thr A n Lys Ser Leu Ser Leu
Sty HReoTyr2Qo 4365 A&Y I1E Alal el G2e0rMGlu S2113s 52y
<212> PRT <21380Artificial seqiéhce <220> <2233%0
sequence_ i s synthesized <400> 49 Ju_Val.  dp Leu Val
Bt 238,k PURAGYF 148 T T8 rfgsdr%me"?f‘ e 4 %;E 15
Gy Ser Leu ArgLeu Ser Cys Al a a Ser dy Tyr r
RBE chBr &0 pde PR a8yl Ve ABPs VRL 1S vdT Ris¥alyA@r A N
Ala Pro Ay Lygody Leu 35 4045 Gu Trp Val GayoAl a
Ile Tyr Pro Ay Asn Ay Ala Thr Ser Tyr 50 55 60 Asn
Gko TrpsGRhelhyslyGhyn Ay Pleesdhrcyk| @=:S¥al et Wsp GLys
Ser 65 70 75 42fs Asn Thr Leu PP Leu A n Met A$ASSer
Leu Arg Ala G u Asp 80 85 90 Thr Al a Val Tyr T){:r Cys
Ala LERgHARPSYA LTI TPF Say Iaf agegeIrEU §8T 16 %5 ;Eyr
Trp Tyr Phe As45mVaI Trp Gy ant y Thr Leu Val Thr
g§+ L0 115 120 Ser Ser Ala Ser Thr Lys Gy Pro Ser
Va he Pro Leu Ala Pro 125 130 135 Ser Ser Lys Ser
Thr Ser Ay Gy Thr Ala Ala Leu Ay Cys Leu 140 145
<2b0@- aval Lys Asp Tyr Phe Pro Gu Pro Val Thr Val Ser
<Etp> A3A Ser 155 160 165 Gy Ala Leu Thr Ser dy Val
<Pit3> FRT Phe Pro Ala Val Leu A n 170 175 180

«213> Artificial sequence

<220>
<223> sequence is synthesized

<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 Ser
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

Agn 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
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Ser Ser Ay Leu Tyr Ser Leu Ser Ser Val Val Thr Val
Pro Ser 185 190 195 Ser Ser Leu Ay Thr @ n Thr Tyr
Ile Cys Asn Val Asn His Lys 200 205 210 Pro Ser Asn
Thr Lys Val Asp Lys Lys Val GQu Pro Lys Ser Cys 215
220 225 Asp LywoThr H's Thr Cys7’Pro Pro Cys Proldba
Pro Au Leu Leu 230 235 240 dy Ay Pro Ser Val Phe
Bet IPHer 651Pr“EYrL9%u Pre Hips Lng aa¥h?yrzltsa 356 %SVa]Leu
Met Ile Ser Ar 5Thr Pro du Vval*®thr Cys val Vval VAl

26 o ys
éﬁp PAS nQJ'In yio%\/g%l '&? l)g?g g%% A%% E%P aﬁ‘s\%A ;%—Val
H s Asn Ala Lys Thr Lys Pro Arg Gu GQu Gln 290 295
30P cityeysAsn Ala Thr Tyr Arg Val Val Ser Val Leu Thr
Val Leu H's 305 310 315 48 G n Asp Trp Leu Asn Gy
Lys A u Tyr Lys Cys Ala Val Ser Asn 320 325 330 Lys
<Al®% l8u Pro Ala Pro Ile Au Ala Thr Ile Ser Lys Al a
<Bys> 43%5 340 345 dy @n Pro Arg Gu Pro A@n Val Tyr
gi k%‘ 1gc1agr°e Ser Arg 350 355 360 G u Gu Met Thr
o288 Leu Thr Cys Leu Val Lys 365 370
<§Z§>Gy Phe Tyr Pro Ser Asp Ile Ala Val GQu Trp Qu
565> Ashuddy 13G9n88H:i399 G n Pro Gu Asn Asn Tyr Lys
Thr Thr Pro Pro Val Leu Asp Ser 395 400 405 Asp Gy
<8er> RBlse Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
419 BISCUPQeAr\F1iTEP: Gen @metr WikskeWHRl PHE By G
Set Val Met His5GA u 425 430 433° Ala Leu His Ash H| s
Tyr Thr A n Lys Ser Leu Ser. Pro Q 445 _450
&X}{/ ﬁ_egsLeé?fégyI@z Sengizg é@ZAh‘ (Ely I:I‘y 41‘% ﬁhe Thr

30

Ser Tyr BAsn 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 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

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 Prc Ala Val Leu Gln
170 175 180

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Sex
185 120 125

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys
200 205 210
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<212> PRT <213> Artificial sequence <220> <223>
sequence i s synthesized <400> 50 Au Val @n Leu Val
Qu Ser dy Ay Ay Leu vVal dn Pro dy 1 5 10 15
Gy Ser Leu Arg Leu Ser Cys Ala Ala Ser Ay Tyr Thr
Phe sdhrasa0T25 136 vaSeRsH Juys Asys Nel GHusPrly py¥elerAFYF A n
Ala Pro Ay Lp8sdy Leu 35 40235 du Trp Val &3P Ala
Ile Tyr Pro Ay Asn Gy Ala Thr Ser Tyr 50 55 60 Asn
mLWsThrﬁh%lfL * (%P Ra“g BReYPETY 182 sET° Far "ASp]

Ser 65 70 75 Eys Asn Thr Leu ‘?yr Leu G n Met AZH Ser
Ji"ﬁy ﬁ%gh‘gl elgvg.l% L§19 P%é 1591% H?& L’%‘saP:}@IL IYlsp T¥he OY'S
a g Val ValsTyr Tyr Ser Al aser 95 160 105zs58Tyr
Trp Tyr Phe Asp Val Trp Ay @n @y Thr Leu Val Thr
Mal MedOr1k1Bed Brg 1P} PHerclSevalAlrar See Tl vhy svall fsiPr o
Ser Val Phe PregéolLeu Ala Pro 1286330 135 Ser Sef7Qys
Ser Thr Ser Ay Ay Thr Ala Ala Leu Ay Cys Leu_ 140

a5 stGﬁ\?aPhL;?@PA&r;? 9t VBRel st Sh?;"ﬁmPT’&P %{F VPt 23Rl
Ser Trp Asn Sér5 155 160 165 &fY Ala Leu Thr S8f° Gy

h I 1 Ogiroer
Gl tete e &b 8 B o i
Ser 185 190 195 Ser Ser Leu Ay Thr G n Thr Tyr Ile
©ys pAa MIMalrh AR rHusy ks va208e2051 2D THY 0aBSeevABLs Thr
Lys Val Asp LyssLys Val A u Pr@itys Ser Cys 2153220
225 Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro
G AspUTtpefeu 280 935 LzaFlg “;‘A’@gs BIY6 B& VA SqihéSfLeu
Phe Pro Pro Ly2%ro Lys Asp ThrP?°245 250 255 30

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 as5% 360

Asp Glu Leu 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 Prc 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 Giu
425 430 435

Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
440 445 450

Gly Lys

<210> 49

«211l> 452

«212> PRT

<213> Artificial sequernce

<220>
<223> sequence is synthesized

<400> 49
@lu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Vval Gln Pro Gly
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Leu Met Ile Ser Arg Thr Pro A u Val Thr Cys Val Val

Val Asp 260 265 270 Val Ser Hs Qu Asp Pro G u Val
Lys Phe Asn Trp Tyr Val Asp 275 280 285 @y Val du
Val His Asn Ala Lys Thr Lys Pro Arg Gu du @n 290
295 300 Tyr AsA Ala Thr Tyr ArgeVal Val Ser Vallieu
Thr Val Leu His 305 310 315 dn Asp Trp Leu Asn Ay
E315 SEF LLePy PrLyEUGRE Y% AJal Alge SeAGHY %Tézsprt?sﬁgm a
Ala Leu Pro Al&°Pro Ile Ala Ala*Thr I1e Ser Lys Ala

3 P u Val., Tyr
S Ty 2R @‘Qtpﬁ*éfs?? X‘?g A%ﬁoé%ségga%c’ %R{J%égu&ﬁbtﬂ i"_f,rhr
Lys Asn G n Val Ser Leu Thr Cys Leu Val Lys 365 370
3ikb &b ywaRheid wilaPr: Ser sAspcely asAl@yVala @Ghu SerpT@ U
Ser Asn Ay 380 385 390 dGn Pe® G u Asn Asn Ty§0Lys
Thr Thr Pro Pro Val Leu Asp Ser 395 400 405 Asg Ay
Bt ChRelyEh8he diySTHY 887 HbpsThiedloniervirl RSP 1XPs SSer
410 415 420 565Arg Trp An A n’By Asn val Phe r
s Ser,.Va | S u 25 4 i n
e Afwhrh?eﬁg[”y%“ &b egu’??er%% SRS gl 325
450 dy Lys <210> 51 <211> 122 <212> PRT <213>
At iahlhcial ToeaqYeNGs: AT22Qy vR22I21 SBRUERE Bek SAla Ser
synt hesi zed <460> 51 GQu Val @mn Leu Val GQu Sepsdy
Gy Ay Leu Val An Pro dy 15 10 15 dy Ser Leu
Ary TeeuTY8e PhOPSPAYRL Arp Ber 61 FlyyFhrTheu Plré THY V2D 25
30 Ser Tyr AsidOMet His Trp ValllArg G n Ala Proltfy

%ZE QELyAfae%er 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

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 18¢

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
185 1980 185

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn vVal 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 Vval Asp
260 265 270

val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp
275 280 285

Gly Vval 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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35 40 45 Gu Trp Val Ay Alalle Tyr Pro Ay Asn Ay
Ala Thr Ser Tyr 50 55 60 Asn G n Lys Phe Lys Ay Arg
Phe Thr Ile Ser Val Asp Lys Ser 65 70 75 Lys Asn Thr
Leu Tyr Leu G n Met Asn Ser Leu Arg Ala Ju Asp 80 85
SIn Fsp Wirald@lAsty¢lyTyys Gls T Lpe Cwahbla/dpl T8AT 5 Ser
AI a Ser 95 1660105 Tyr Trp TyE5Phe Asp Val Trp°Qy

Leu Val Thr Va 10 115 1 Ser Se <210>
%32‘3 Alilli@ Iﬁgi v E"?(’IG\{E f::@ ﬁ‘re %I Ay sequeL 5

<220> <223> sequence 'S synthe3|zed <400> 52 Asp Ile
tg.yn GPL/Et Pr-gqﬁrgcﬂusﬁro 85.9 ‘\)%qr Tﬁe&'hl:eﬂéusﬁfo Ak-a S Aygal 1
5710 15 Arg Val Thr |liesThr Cys Arg Al as&er
Ser Ser VaI Ser 20 25 30 Tyr Met His Trp Tyr G n Gdn
s Pnove@ yhi ysAhsn PLo aysSér aeBITIZ5CHAE 146 Vdlelvs | e
Tyr Ala Pro Seé¥5Asn Leu AI a Ser37@ly VaI Pro Ser 3A g 50
55 60 Phe Ser GI Ser r Leu
T Hreher Yoorsisdn T glg R0t SPRIPPHLY Al s
Thr Tyr Tyr °%Gn a@n Trp 8 5 90 Ala Phe n Pro
E{I(P P-gnglF\)Pgsrgp)énGr};} ¥ TTHV Tllny%ryaﬂ’roqul Itleg 195':_13 00 105
Arg <21 <211> 107 <23%2> PRT <213> 405
Art ificial sequence <220>

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Serx
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> 50

<211> 452

«212> PRT

<213> Artificial sequence

<220>
«223> gequence is synthesized

<400> 50
Glu Vval 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 28 30

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

Glu Trp Vval 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 Val
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<223> sequence i s synthesized <400> 53 Asp Ile A@n
Met Thr G n Ser Pro Ser Ser Leu Ser Ala Ser Val 1 5
10 15 dy Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Ser
Ser Val Ser 20 25 30 Tyr Leu His Trp Tyr G n dn Lys
Pro Ay Lys AllaoPro Lys Pro 33130 45 Leu Ille Ty#° Al a
Pro Ser Asn Leu Ala Ser Ay Val Pro Ser Ar 50_55 60
Phe SserAlg Jesdir G¥F SiY BrPySehahdhephe® ‘Fﬁg ‘B@upﬁglr
lle Ser 65 7078 Ser Leu G n Pfd Gu Asp Phe AIH Thr

r 0. a P Pro
SRR S ahad B e tar t e e sorsns
Lys Arg 52

Val Lys Asp Tyr Phe Pro Glu Pro Val Thr VvVal 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
185 120 195

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

Agp 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 Vval 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
280 295 300

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 Vval 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
380 385 190

Gin Pro Glu Asn Asn Tyr Lys Thr Thr Preo 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
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Arg Trp Gln Gln

Ala Leu His Asn

Gly

<210>

<211l> 122

Lys

51

<212> PRT
«<213> Artificial

<220>

Gly Asn Val Phe Ser Cys

425

His Tyr Thr Gln Lys

440

sequence

<223> sequence is synthesized

<400>

51

Giu val Gln

1

Gly

Ser

Glu

Asn

Lys

Thr

Tyr

Ser

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

«<220>
<223

<400>

Ser

TyY

Trp

Gln

Asn

Ala

Trp

Ser

52

107

Leu

Asn

val

Lys

Thr

Val

Tyr

PRT

Artificial sequence

Leu

Arg

Met

Gly

Phe

Leu

Tyr

Phe

val
5

Leu
20
His
35

Ala
50

Lys
65

Tyr
80

TYX
95

Asp
110

Glu

Ser

Trp

Ile

Gly

Leu

Cys

val

Ser

Cys

val

Tyr

Arg

Gln

Ala

Trp

Gly

Ala

Arg

Pro

Phe

Met

Arg

Gly

sequence is synthesized

52

Asp Ile Gln Met Thr

1

5

Gly Asp Arg Val Thr

20

Tyr Met His Trp Tyr

Gly

Ala

Gln

Gly

Thr

Asn

Val

Gln

430

Ser
445

Gly
10

Ser
25

Ala
40

Asn
55

Ile
70

Ser
85

Val
100

Gly
115

Gln Ser Pro Ser Ser

10

Ile Thr Cys Arg Ala

25

Gln Gln Lys Pro Gly

51

Ser Val Met His

Leu Ser Leu Ser

Leu Val Gln Preo

Gly Tyr Thr Phe

Pro Gly Lys Gly

Gly Ala Thr Ser

Ser val Asp Lys

Leu Arg Ala Glu

Tyr Tyr Ser Ala

Thr Leu vVal Thr

Leu Ser Ala Ser

Ser Ser Ser Val

Lys Ala Pro Lys

Glu
435

Pro
450

Gly
15

Thr
30

Leu
45

Tyr
60

Ser
75

Asp
20

Ser
105

val
120

val
15

Ser
30

Pro



Leu

Phe

Ser

Ala

Lys

<210>
<211l>
<212>
<213=>

<220
223>

<4Q0>

AsSp

1

Gly

Tyr

Leu

Phe

Ser

Ala

Lys

Ile

Ser

Leu

Phe

Arg

53

107

Gly

Gln

Asn

PRT
Artificial seguence

Ala

Ser

Pro

Pro

35

Pro
50

Gly
65

Glu
80

Pro
95

Ser Asn Leu

Ser Gly Thr

Asp Phe Ala

Thr Phe Gly

sequence is synthesized

53
Ile

Asp

Leu

Ile

Ser

Leu

Phe

Arg

Gln

Arg

His

Tyr

Gly

Gln

Asn

Met

Val

Txp

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

FPhe

Pro

Cys

Lys

Leu

Thr

Ala

Gly

Ala

Asp

Thr

Gln

Ser

Arg

Pro

aAla

ASp

Thr

Gln

40

Ser
55

Phe
70

Tyr
85

Gly
100

Ser
10

Ala
25

Gly
40

Ser
55

Phe
70

Tyr
85

Gly
100

52

Gly

Thr

Tyr

Thr

Leu

Ser

Lys

Gly

Thr

Tyr

Thr

val

Leu

Cys

Lys

Ser

Ser

Ala

val

Leu

Ccys

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
60

Ser
75

Trp
90

Ile
105



