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5 | MVUNOGLOBULI N VARLSNI ' S AND USES THEREOF FI ELD OF
THE | NVENTI ON 10 The invention relates to anti-CD20
anti bodies and their use in the treatnent of B-cel

rel ated diseases. BACKGROUND CF TI M I NVENTI ON
Lynphocytes are one of several popul ations of white

bl ood cells; they specifically recognize and 15
respond to foreign antigen. The three major classes of
| ynphocytes ar BEYINSAMREBrRNrYsns Trrreor

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

| ynphocytes are the ce&Ma&mﬁﬁE&gr ant i body

production and provide B cells

mat ur e WP ERREonTeies o Chadranidodios andl thegs aapdn the-feeatprent pidpell related
exfiegsssi ng an antigen-binding anti body on their cell
surface. Wien a naive B cell first encounters the
antigen for which |ts rrerrbrane bound antl body is
specific, the cell & BATEIN) ON, and its

pr ogenﬁyﬁﬂlommp@nfmmﬁpopmm ylocﬁ 7 spadifibally recognize and
ﬁfve BQJro ind E%% bt cont | nue to eX ress % bl T

e "#8" ‘@%g‘ﬁ’aa iﬁ?‘rﬂb‘gﬁvw - RPRbggyes ey ﬁrtsrwbla@f antibody

H’é’dEﬂﬁPfgﬁnﬁHP“@émﬂ inginity. B chlls i withih the balommoty apileoiutbemarow
ﬁ&nﬂﬁsﬂiﬁ&n mumuﬁﬂk brlABY orlththe o%n”k&tﬁ%éied d»mi gi&sem c?ﬁ‘ﬁ{t ﬁic&ﬂm the

r e ‘% or pﬂ?gyou?deasm%g ?%ﬁaq{“ %ﬁ"ﬁ? @“&mﬁ@%@ progeny

%%@Woenm oo Qe o ivetn s oo tplsyie el e Mempig Bl bave  longer I
dispah erdeprtinaits exprea ntmlgmhoquﬂBt)ody ﬁiﬂﬁb{:ﬁ saifie Mﬁphg)%r@ml parent cell,
t PRESERRE 82 Bro@icdh&ibRnd¥ohdd BibIB) bRGH gm‘éﬁde tedform of the antibody,
a 5KDIocated on pre
SR e b R ffcn ogpios of Wgpamamgie -
264( 19?2911328 atigenfidsp cqlisdigonn B-ymphoBitexsdotbd differetistion antigen, Bp35) is a
P hpdapfabic Argrdgentbiabe grdidin @m&umﬁb t@ tr@&ﬁabélﬁas fkbiiﬁated onpre-B and

e h

%ﬁ%ﬁ%% {} o hsggiog %g}g@s %ﬁgga a,
(% ?) BT 29833t Thegttigen indhs H@#&'ﬁ%ﬁ(ﬁ%ﬁ@ng@"/@?@ cell non-Hodglin's
¢ bplpmap(NHL B Agdsrsbisef alnRiscd B3 (6 XIH HSIATE (mh)b,smehr nolfbu@6n hematopoietic stem

N QultE] Blo-5 den‘ssx&b%}ﬁal 19526 6L or StherBbrmatbissuds T g, . Tnmunol. 135(2)973-979

]ﬂ%iﬁ) FBZOS tg rﬁgfil g Lé%ﬁp 9 IS th %)bfell ejg}elmtiaﬁonand

P fﬂeﬁgﬂ . svg) and passidy %mwnatq a@dct(lﬁf ool chemeldTedddr ¢ ol. J. Cell,
sﬁtpﬂra) 1embsPe®). bl y functions as a cal ciumion channel

QSS‘:%“M* es;aoﬁﬁﬁﬂgfn %E@h?v%ﬁfm%?%%%&%%%% frapestc
ARET FeTratsgt b ﬁ@ﬁawewoehmtﬂwt&md Statss withBaeell NHL
saud prarie Shmp&ﬁmﬁsw cﬂﬂnate diagmsedeick ydah) For <2 eDB NG MP (FTURAND)
tmmmmds &&H&ﬁy Wi dRreBerhib m%%%éﬁm@%gl .gPJnM against

year or e

e ey T I e T

fevied forthe tegiment of patérats with relkpisevioor mmcmuvrlmmdeummmﬂar CD20 positive, B cell
mamaadgﬁﬂ'alym@mhiabmm «PAHFRL, tﬁ@z&t No. 5,736,137

| t

2%%*-? AR T a%e%nv by flig 72@%“6 R pbpicnsodis
toRe df“?‘@%{{ai?%ﬁﬂt REFURSRI® binds ki eokppleradntipd wes braphoif B it tiws farough

|c&ﬁﬁ@[catdﬁpe§&entf f"btbh&@ (&g Fgﬁ@epa{%ibﬁ %i(’zﬁﬁs-ﬁs ?@b‘b} Additionally, it has

non- Hod

SEEFBES "1§5f B ﬁsé‘ti’“ %ﬂr*a@d%zesmt toliplarcytqtprfHEADKE). In vivo preclinical

Budi@ vk Sikwd rat RIBUICANGepiodes 1Y oofl b thoABia06:8 10 tymaH nojles2B&bone

[ f actio
stJgﬁggﬁbﬁgggnggﬁ%ﬁmératggawﬁgt %F%%Qﬁﬁ%m%g% “Hm”ﬁﬁﬁgﬁﬁﬂat
conpl enent and |yses |ynphoi dIB cell lines through

conpl enment - dependent cytotoxicity (CDC) (Reff et at.

Bl ood 83(2):435-445 (1994)). Additionally, it has
significant activity in assays for anti body-dependent
cellular cytotoxicity (ADCC). In vivo preclinica

studi es have shown that RI TUXAN(r) depletes B cells
fromthe peripheral blood, |ynph nodes, and bone 45




muri no anti body ZevaUn which is linked to the

radi oi sotope, Ytirium 90 (1DEC Pharnmaceuticals, San

Di ego, CA), BexxarT which is a another fully rmurine

anti body conjugated to 1-131 (Corixa, WA). A ngjor
limtation in the use of nurine antibodies in bunaa
therapy is the human anti-nouse anti body ( HAMA)

response (see, e.g., Mller, RA of at, "Mnoclonal

ANt IBotB2) A ESIDUD)L OtbmahiBETR0 hutbuienieiiated T tho SreaimsphoBNTH indyde tho

T C %lutlmo a&ﬁm? 9%“‘3‘11&9@ o BSRNDRpe PB - s@MOBCIUR I RIcals, Son

L 05 ot S i i S A s o
Cancer RAmsjor lipliatigyio lhs@gof muﬁ&gg@‘yodkcgq@watbtpﬁr%;‘s Fhehuman anti-rouse

Mol eemddp FAMM) exmnsh e, o/ MilnbhRa. o ) Molosrabinsibely theeietio trals in soven
l%m ' Q&f#t WiR T%lﬁfrxpﬂfﬁx?dgﬁktﬁb&%%i 1629 Qxﬁltsamff £, efaf @ltﬁﬁﬁantt-murlno

n a
A A 5%5 F a5,
( Ne U#58x gmnolaneﬂamlecm Wirees th vasigldy, (Y) doroeing ofresignt sufi de b buman
POVVRgubthik (cmamno,aﬁ hmtc@aaﬁofaummmm Remndréspintedl{ AG bunjepant:
¢ NE ofibd oﬁlﬂscg?ers ot H‘&W&G 31@23 21309458 SA pobrerfal approach to

humanl zal | t )
16, o TeFoT e iRt tgwt:grg ﬁﬁggcqwu@ diakgthﬁx?&é:'h?ﬁg 8 oo
321 3Bty HABPAIFOR 4 mmap mﬁn (eres byl Nawﬁgtogﬁ;,@m( 21986; Riechman
332&&&&&8?@@, 323-If7u\$ss)|t is beneficial to produce
t her ape%g 4 Bhnb %?u&e% et ohrioSlieada itk 051D abriad thi€ ér@Riuuimal of

m ni mal of, d
pat PEM @W&B@eﬂw«fﬂwﬁ A A Bl Tyl et
201 e stisfies tipand pthor eopds) =mtéwwpt°ﬁﬁ%’“5ﬁ8n§%t" *ﬂﬁh&"a&mm

The HaReE6e Mouteiiienjdivogoditche sollametior siDR0e! adventaprs Sptdl be spparoat
thatﬁmgy@geg,ggm“&gﬁmbmmtatl ons of cenent therapeutic
conpositions as well as ofibr additional advantages

that will be apparent fromthe det albld descrl ption

bel ow. SUMVARY ORTI i i [HUNDEARK RS e s e £ and theic
dsavent i ompmtmtl@mid@miﬂbh@ﬂmﬁ‘iWﬁa{ i °6?‘ &’gm“m"m‘w

f UN GloisRMAeathon P BRAT sSt0ddd Hiafss, Thrschulblaiies pro mpdorakpatibpdies. In speoifio

tr e%o | batOfho aﬁﬁb%&&x%j\ﬁﬁ EW&&M&&Wm Tha@anized 2H? variants

Z%Mﬁr = r\%‘lﬂg@m{l gﬂ@mﬁ&l vhrdaGits with changes in

humgi grafed CBRs. mmm@mmmmap @JR%F} \‘}g‘f‘ ‘*‘°t”s"“““”‘“h°
30 1 C lbgaoladr mmanuw Ehahsermbobmos, So hat-ODtrstbodiesof Gavepton furtuer

t he dﬁhwidm&m 13 16h R FogléR it 284 16 nipfodd cfo@nigmtion including

oFipleo Bl i

«&;B&u%%ﬂi Wﬁﬁ-&g%%ﬁ&m%&@&'ﬂ@m otion). Other
ggewmwwmwloawwmmmiﬁménv@ fly e
themmemmwwmmlmm}www ok o Sranplo

90”‘9&6\@% st TTuncibe B vivo ark il phesided. In one

,rﬁg th Ppﬁg%gnﬂbog&ne ouuﬁﬁﬁﬂﬂﬂc g,lon One such
5 ceiSohmion- AP SubHA R LTS (P feosteoh Bl |
depl et i m)pwmmgfimmwwﬂdwwfmof%mm

| NV Gfuiddizel o%@m& DAREy shwwngumlwmmw dntirmtaold sequonce of

npnélﬁ/ @@@)t @ ":%y 5 shoﬁfn% (ij mﬁe&iﬂﬁo the polypeptide
ag m%@mﬁﬂe&%ﬁ Pbgul%b@sd%'gt%:ﬂeﬂ}ai%&& v i f L f o
Va”emﬁbﬂvwg’cmwdtﬁ\mmw&aﬁﬂ n vivo are al so

provi ded. 1 n ane odt aneat, Al a..ahi nedo aatt

D Tsistags TR0 a0 9 RO R R PR s o goaences
S UCHT 2H 3. pRsifiis Che Gtk empgldgralitquencD2he Aredidnodall dtiger variants based on version
Rdt axen(r t1tuxi stitutions
pr el iyt uR i fid @ lhees SERARLBER g ot itpo cid b

and nethods of use of this invention. the humani zed

=0 binding antibody Is 2H7.v]6 having rho |ight and

heavy chain am no sold sequefice of 40 SSQ ID NO, 21

and 22, rospeotively, as shown In FXO 6 and FIG 7.

When referring to the pol ypeppti de sequences in

Figures 6,7 and 8 It should be understood that the

~ a1 A~ o o o 1. i r o




5 which are indicated in the disol oauro, Unless

ot herwi se indicated, the 2H7 variants will have the
same L chain as that of vlI6. The Invention provides a
humani zed anti body that binds human CD20, or an
antigen-binding fragment thereof, wherein the
antibody Is effective to deplete primate B calls in

vivo, the antibody conprisi inthe Hchflz riabl e
3 o rishiny ot o, Ui et s P ey e Yo
fr amimehantvié. 10 human CD20 anti body and substantially

the hu"‘?ﬁx&&ﬂ&% Héafnr ;fﬂ)mdsmmm oPdn afligéRRding

h | ]

t ﬁg"v%w%‘r"é%n“é‘:’r“ mthifﬁ%*ﬁv%‘a%?* T

D rviiepyisiog wnhdﬁ@eiemm nqémnt(Vn) o Frest £QRR3 BQ&W“PW%%O 12, from an anki-

10C O MRdn B0 ahctbeaylahmmmm@mmﬁmmmamwoﬁm) {e RIS humitCheavy

©1n! Etgnl N rimeton ceﬁﬂm%ﬁhﬁzﬁﬁ aﬂd oruolgus
enbo%ﬁ’eﬁt ce °Rn f)lmé c
o h g S %&@e 5 05 LR LB Cpedi g o O
SEQO byd CRD équo:@DRSBQmm; hic & wﬁorsﬁbgdimgmt.ﬂg piceedins Wihppy ocomprises the L
SUQW& dedico b mqmmﬁm Gﬁi&&&ﬂﬁbﬁf S BQIEWDS, ICDR S uence of SEQID
e t C ]
1, B ot e D 030 Bl R Sl o o
ant(Vlﬂb dys mm@dmtpygwqgmm Nebas g fpnq wntiigdy pogidup gt pos:tio ine
e ameiﬁﬁ%a u:mvﬁ a_haﬂnﬁmofmd mmmm mduddépm{lsa it tror ikl
gllcwé’ UL4 "&‘k“ |t° r° IJ|]’e ent. i n r tugnﬁaqmy,nce
pos{e WWP?P)P ”Th@" E{ﬁ g‘ﬁ’ ﬁ?ﬁe"r%mco[g rl sggmab::nh
zOdonmmmmage embodimsetda e Vigihe olowing FRipppitioys B 8p
PO Shitleio 6P 1B wré ibsstiribd: ARHAIGDy th FR2; &ammmnmmmmm e e e
CS s hildosatstititions W .
twmﬁeé&& ﬁgalh{rtﬁ hujﬁgf&ig I 1] arlgﬁsubst i tuted:
é‘m‘@@& M‘P&‘ el ainger, AsnK?ﬁ :Fs% &g of
ot her M@MW@W%“@M%YQF’B Fremppss e He “°?‘r’ﬁ° i s oV
santvudmdmummm T ©fired bodiuitiobihe nsesidine, S BAAdY [ppferspmprises tho ¥y

WNGE Rence RAIGHAR$163s ShoWih FierA. f r om donor  nor

9
reﬁ,g'og;gy 2l B0 ] D2 LY B0 RO iyt i

t E

L SR i s S e
e nibety chemimimficid tvguesse ol TRGTP §O. 28 n@hﬁ'ﬂéq!ﬁ%d;ﬁ%#g ﬁ‘

30C OQRkdeRRAs JrD86Aknd Nl@(ﬁﬂgﬁeﬁmhﬁﬁ arIERA @ @ cBaio bf w18 6SEQGE No.

hown I'n FILG LA I b i
i B B Bee e AR AR PR AL o By B ey i

amiseyaencaci d sequence of SEQ 0) NO 2 and 23,
r espect II‘%&L%h é&oaﬁ%wmk Bm&ld?’of éy ange ﬂ?éc@dmg&mb&ﬂﬂenm'ﬂrther

havi ng_ t eavy. m, NQ nce
3sNOPFPrises alprst e WP‘F*FG s“‘@‘““ “‘7‘%%6‘ et peproves ar%
3 0 a&iivitpéver thid mgm oppardibiabaaii Borh i BiGHRt as detived 1. 16 being the pagent antibody

ieA | t ne to in S8 e fand Wi Bxan Hrothek Rsd¥00ne dhdn dhﬁ%ﬁnﬁrﬁﬂﬁ@mﬂd activity

eavy C a| 'n amno acld se uenc &n ibody ha
m mmprtstsdacmlelmvu@mﬁl@lof S298A(ERY ¢ antibody having
e maogkia B iYAsa 34 A WabARtiodio 287701 havitg tmfhcdvfﬂ amraemdmn gequence of SEQ

TSR G s S50l R S AR 6 o

andbo®itwRC activity over the original or parent
ant 1 body, L.am wﬂéeghent o 8808} e mphedPIche bitGmkidbcid substiution n

parent an

ei Ag conpared to I h nos s
Ri ttheFaregion gt doerests SDESSINER B COREHFLr “’\Rﬁ‘?‘ﬁ 5 ol i vos derived
| MRALRK &1 §atnloMiches. OhO BIRR hiftiB&dy Wite d&cfeb.sﬁ& eDdhaivitye compated to v16

substltutlon f S298 A Ain th ivi
OSBRI Ry oS P e SO ] f PG and DOty
2 Héan/tid hasty@tt hsrdgsctibed iltboaxymydésai n ani no aci d sequence of

SEQ 40 1D NO. 23. Antibody 2H7.vl 14 and 2H7.v115 show

at least 10-fold inproved ADCGE acti vi ty as conpared

To Rituxam I n another enbodi nent, the antibody further
conprises at | east one amno acid substitution in the

Fc, regi on that decreases CDC act|V|ty as conpared to

e .




can be assayed as described in the exanples. 3 5 1n a
preferred enbodi nent, the anti bodies of the invention
are hull length antibodi es wherein oho Vu region is
joined to a human TgG heavy chain constant region. In
preferred enbodi nents, the IgGis human 1gd orlgt}3.
I n one enbodi nent, the CD211 bi nding anti body is
conjugated to a cytotoxic agent. In preferred
cmhodJnent5 the cytotoxic agent is a toxin or a

radi oactive |Isotope. 10 Tit one enbodi nent, the

ant i bodi egniefdrembihR R theQintibhdve oﬁilfe@n'uvénﬂontaﬁ‘ﬁﬁ] TR SMIN MBI wherelns the Vy
di ag n;@ﬁ&n isGotddh fo  Reifan 158 rh@nv%ﬁgxg &H&a%ﬂ&ghm. &EQ;:%# ijb%ﬂmél:sstﬁ)e 1gG is human

proviy a composition conprising a

any oﬁe S he precedi ng enbodi ments, and a caviar.

I n one endow shbyiment PrCrZ@bivding aftibody s M%«#ﬁ@e eptidlaxigpgegt. In preferred
acc e ptisddirentoberdyttexic sginkies 1exin® ARdaidve Bage. Can be

preovi ded hﬁn@ﬁbﬁfnﬁh@tbﬁmﬂ&smﬂéﬁlﬁ&hw £ ufdlin udrafilnic of &ag;mﬁ‘c pusposes wrc
|nve grovided a liquid fornulation

corrprl sl n ni zed 2H7 anti bod 20n nL .
ant i body, ‘%f“”’(ﬂ’;éfd @E"@lﬂf"i‘"ﬁf'@“"ﬁ%@? By °'Bﬁ{f%ﬂﬂ”"“8 embodiment,
sucr g¥e eyl m’eﬂawm tpearipisg termreeically mmﬂmﬂw compositions

I NV eprin bopnovigkiSounpricke bick@mufative ya@inat ed nucl eic acid that
apcodes aﬂ)lmﬁéﬁuoh 1T>) pﬂﬂﬁéﬂh@ﬂﬂd@&mﬂhﬁﬁ&ﬁ%ﬂgaﬁ%&%ﬁbﬂ? antibody at

I nc g@a TR RmfR3) Mlnddlforymrtuna 20
anti er W pexet e I'nvention ar ost
cel | r|3|ng t he precedlng nuclelc aci ds, and host

cells twﬁmuﬂ@ anisolated pgfeic acd dhiat enogion pipkaf3ip autibodics disclased
e rrbddrchéa#"dm sntekpersdlon vaie fortekreesfradhie agibddy. | s a CHHO cel | .

£ et hod sabmer @fcodbbntid iRGurod\@SHRAst SNk dolpisking the préteditly Msie Bkls, and host cells
Lpgcm 113 Q. St E‘Quf@rl»éh &H&&H&a Jgﬁb?%&&’?kh g&&hl is § G486 cell. A method of
£ r orFPis e e ki, Bt i o s w8 ol el roccs e

i nv &pibpdygnd recovering heeqiihedg ton e eheyluR t ure conprising a

cont ai neivetarstheraspe & de divptimii s ortickons mpeifasteticopprisiag gontuiner and a

ash e e@bpisidoh eongiddiiefin whadkin hOgbisTiGScofptis@ At dnlhod)\of @f oiwyproceding

Of  RRPRAC B&luiiGh ucRIPALL, 18 Bidh of Eﬁ{u&mﬁhﬁxw b gk inscrt

NHL M%Q%MM SohofianiR ;mwm%ww onpr' ses a

age 1nsert | n .t
Used to. * MERt ot B Rfprd oG vﬂsﬂ%ﬂﬁ 1% &0l B squmsiog
of M@“#’M@iﬁ‘?‘@#‘“%‘b‘ﬁy pfsmiobiie dhebrigg st s in
03 cel | STHk fvewios @0 mldpm%odngfvwmmm itoReed Birfimbyirplpjntration of a

t hecmtbinhtwﬂbeéy oRDYCUSHEI FoBBatiER 00 b BEumsl skl ymbipuchusgfforing from
t heyd Bses oﬁﬂnﬂﬂ&sfoﬂ%@tﬂ h&ﬂmﬂmﬁ& kSOt 520 pRiuRQESCr, in ono

of t LeA a

adm nrs I‘Q@? dﬁﬁﬁ Eﬁiﬂ%‘%qhﬁl n ant | Dody mglrm“m D:E'lmam'
f urﬁiﬁw&’éawmiva‘mw'h’é O3pd FIg-d- BEERRL Gt

3% U rRI0 prstiliecscercrorbiufrialpd adusiniptpeing fo apfient enﬂ%@awrh@mamﬂ'ﬁwwr
th e;fmﬁtrahad&: «#nhurrhﬁm(:ibmgmaﬂg il offidtineniih. Jeprdfared pmigdiments, the
CDZ20 Sulsitl e Cantet ¥8 Bleutl 1 ibh2ARs iR AL bon-HollRin® Bivp ks YNEL) of

I's 2Hf vI6 @\é:g theJim%i}LP dc?g,gg pbgg;@clg;m(e&,m In ene

€ q ec“%ﬁéﬁ sieioped ut
sh&W’M“ﬁ“P‘I’B“‘ "%ﬁ&““ﬁ‘%”“‘?‘”f’fﬂﬁfﬁ“‘%ﬁﬂ%‘“ s S

A0re tbrens rofie of) ehwp %37@@5’ (UE 28 gitoflipentie iy frumeont method f"‘"’“ compriscs
C O 1) i GdsMho Enel Priri ke B 1e@X dnB Cheiri@heBapdDad agen vhesadiffér@rit-lirgcdin’ Jymphema
th ﬁﬂlﬁ.ﬁ.%@ﬁemﬁeﬁpgﬁﬁ ?@Htﬁlﬂ@t@& fh¥h theGabdupEondisvify oPdBRIRIbCinOdyclphospharmide,
hurranleﬁzn(gd ?HZ;'QH i ng anti body of the invention. In
pref”érred'dg dents, the Gi)20 positive cancer is a
B coil |ynphoma or | eukerri a I ncludi ng non-Hodgkin's
| ynmphoma (NHL) or | ynphocyte predom nant Hodgkin's
di sease (LPHD), chronic |ynmphocylic | eukem a (CLL) or
5LL. In one enbodinent of Ilia method of treating a $
coil lynmphoma or | eukem a, the antibody is
adm ni stered at a 40 dosage range of about
275-375ng/ n2. I n additional enbodinents, the treatnent
met hod further conprises administering to the patient
at | east one chenot herapeutic agent, vvherel n for

oy o o e



vincristinc and prcdnisolone. 4 5 Also provided is a

met hod of treating an aut ohnmune di sease, counpti sing

adm nistering to a patient suffering fromthe

ant oi nmune di sease, a therapeutically effective anount

of the humani zed CD20 binding antibody of any one of

the preceding clains. The autoi mmune di sease is

selected fromthe group consisting of rheunatoid

arthritis, juvenile rheumatoid arthritis, systemc

| upus erytbemat osus (SLE), Wegencr's disease,

| @ | ammat édsy piaddadis a dlétipe asRaling shis@§findhe Giseasc, comprising administaring to a patien

thro rrtmeygma&}maﬁommn%ﬁe@c.@m m..«.nE( Uﬁeﬁﬁ%ﬂrﬁ of R busnsnized CH20 binding

thro
| hr OQE‘B%PQZQ*“Q"‘RW'“ﬁf‘ g, T o rirne e slected o gpgroup conshting
nephr® dwgwr 15PHP A TAS i arbite Systermip gt Prethrmatosys @S Wegence's
vas c distaei inflampibtery el gisermst iipotiis hedRibyeageals prrep GUP)ORBRbotc

Spj otheiribaryseniclpuRiTR (FIRY] aullh-ihe SomRBRipsbal nfripie WhRHR, phdSus, 1sA

aut o thWm? lﬂk ﬁ% Mg%ﬂg v@{uﬁuﬂrd&é& moﬁi?ﬁ Raaynaud's syndrome,

t
S e oRE Aol oM Rk e o il s ot o,
nei hﬂ‘f"r%&‘aw*d'Teﬁ'vﬂ"m@gneﬁnﬂw’é‘a% thepppaotic st whidh &s pefypbly

bi ndtﬂﬂ'g’"a‘% bodi es can be adm ni stered alone or in
¢DNj unct iroesydriterdm@RAOMECHDDHARLbbGes A VLImEMERA Dve & in

S ec Qﬂgmﬁﬂk hmwnﬂﬁcmﬁcnmaﬁg @Qﬁwahm Qbneba tic agent or an

d L)
one PHaRRS SI“%i? st “"ci‘g?"(s?gér)]n B B 8‘%%'*“?” ol ancleen, or
o NI or Foqi ptgon, fapasafodipent ?f@wmwvmﬂd bl AR peody. T

ant iofheycrpbadignogts, g P29 bbgiey ae@o@mﬂn@m@ tneviolpeielyuent fnpluding a toxin or a
20t hesdicetilzoaliopent s, t he 0) 20 bi ndbhg anti body is

conj ugat HQndisr W%@Mbﬁr@ﬂ&ﬁ%ﬁ%ﬂ%ﬁ B sBeofnfibhe Hislke ected from

20 h@g,lug,%mag mgg%wageg SlomSRCklca, A
i nv IOV tre an n
di s Bl A N
1) efmﬁ?maﬂ'sﬂ sv@gwaffg'd g'ismsaﬂwieﬁ%wﬂmm hose disense (GVHD). 1gM
23\p| asdided. dawrebriicabromkody®bania punpns (TEBlashivion's Thyendits autbifimphhepatits,
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di sease are readily neasurabl e by routine procedures
famliar 31) to a physician of appropriate skip In

t he. an. "thetapentcally effective anounf' rotes to
an anDunt of an antlbody or |t drug affectlve to

g o o o o



to an acute node, no as to maintain the initia
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Met hods of the invention The Invention provides

bumani xed anti bodi es that bind human CD20, and

preferably other primate CD20 as well, Conprising a

31 bpmsp Fvﬂiﬁwfﬂgmmcm@@swm«mm ﬂptdbeﬂyéﬁwahlwmiﬂb abef (g Frpmeyhik residucs
t he ofd heRdictns&kdmitdly a tte hBigient ARy, NINE BdROISRBESy O be from variovs non-

ant kg Bdky QII))&%"#BL %; n’glt. rﬁEﬁ‘, h&g hate G st ﬁ’equcmb’ wilt be 2

subst anti, residues

h u n'QFf e ) r‘]' ﬁ's S S'Q'f'ﬂ’ m'ég’“fflﬁ fhﬂ Tgﬁf.l igﬁfﬂ? ‘Bﬂ 8 ln the humsnized
" i hentepdnety inehies Qre eyl amindReidpybeiigtion aptiogmigirpsRent in the ey convonsus
J& p el @quoice CHiesel PR Ghospeiiup conp s rosigiss svemung ioghe rgipiabt or the donor antibody.

:rs?bi t, rh%iﬁbudﬁur.'iﬁh&mﬂgﬁ bodfOsdhe fRELHY Rty Mhe!V iR irdiuding the
&gn Rﬁ ﬁgﬁ%e r e %?émdm Woﬂﬂ%dﬁﬁ&%ﬁ@%&@ﬁ In a spocific
R e o

s ub'ét subizroup ondof e tmbmpgﬂ itizchd cprsmew segadneed ps ghive imTignea A and Figure 1B,
mc 0 F}&E&Mﬁi mhaanmwmnw ot SovdnBonGIRPIRGAS ledifMe F GETIDRE b H
E&Uﬂﬁi Yﬁsd]l;mn%m& ﬁ-ﬁ aﬂﬁaﬂ Ehat binds homan

t t b

an M%f% %@'&9“‘31%8“&7“ iR 500t he

DR anddighenies tapiser ceﬂor:w@umm Gt dnep g pomprise
Whiberheniaedd? dohginiviosd1o T denaln offy kamah itBenogivkalins fresprefered embodiment, the H

20€ ”bﬁhd:l(ﬂ%ttn,ia HobmubR S pretrthoRa T B eoB] T NRRinEdmils amaw(ﬁom

coprespang to she consensus sequence of hunan

subgrou and of Vu subgrou 1 ns nsu
sequencﬁ’g‘“ﬁ’ﬁﬁ“‘? W‘g‘ﬂ?’é‘{) W”ﬁ‘ P’Sa'lgﬁ §)ev and ©

I e Sqainitaventey ofWGMﬁhmﬁ- SEQTY NG WW?H@SEQ 1D NO. 22)

| Nisept 4 0 pddilibrs of atine ad sullsiiaibs w0 rtenged indidnied ICDRExpiTimentsl exapples below.

z5chain Ofye ﬁdﬁm&eycm uﬂ%ginuamm wn d.ya at Iem ien b ediprEnbly bind ather

the ""QH'%% ?‘% Qgﬂﬂ) Qiﬂ chimpanzces, The
t L f th

iy S?Ffﬂr%w iyt b Fﬁ BOniRhl 87 the

hunani Zelbicioxal sfivisef g cam%agpﬂwe& Wyt P binging qmibodies of

C Ohinifvofitien &iTl inelasnieschthdivk efgmmetitody 6i huseh GDB0, am@p&fmﬁ? biudiy 70

3o | thul%mprlnﬁe @A RSN bdia\Wrroolpud nidakey, Ak @ty RBPahdeRMith a Ko valie of

35

40

m&n g&%ﬂ& » htgﬁ@ Bl R x HB Qoo pRlombly Y Ky vatue

NG hBhes
o""T R iR (164, Aor¥bly by at lcast
S R

angdib@y. domai n sequences of 2H9.v16 L chain (377(3. t%
SEQ | DTNQm&ih)wamd odaiaedmmm Bzpéad Gu the SR, | FO: tiGrentd) of a CD20

rﬁ& @r&éﬂﬁu Qti&%kﬂeﬁ&hﬁﬂ:&%lh@&&cmm ant-
cnan cirable

F's@ @H@e ‘i‘h"df"ﬁ'g“’é?’f | ?"9 mwf Ry oot
I daghe mmk@?@*"ﬁﬁ'a“ tffgpcast fﬂ askessed by
( 10 gijeistarcif skl thbat, c.ofby mﬂh&;&smmmﬂu {swg, reiFESEPT g gnerous cell

ﬁt&ﬁq&h@ R BERMR syfidins G thd RABAR fcer. TRGemby o Rl deplfion is
‘ hgn Aple wgg,%ﬁ,gm@em e@?ooammhﬁﬁﬁ.s.%esﬂpmaabvmea@m
ur? 7o

e |ca activit
bP"FfEﬁ“Wg" RO RS PEE RN 3 SR PR ’ o‘“" A ‘6"“%‘9“"""‘“ more
aptiiisd ditedimofts, the B eciliderjetion it wificigpticg *nqr%u'mee renysgigply aéleast &
DindiHs, HgbreQpkefdrddE 9aRhithsDBEHyY préeratihtnm peaf R0 profonginlic? yosre freve aisfopbly 3
bi nding to $0 human and primatg CD20 Cccl udi ng
cynonoi gus nonkey, rhesus nonkey, chinpanzees), wth a
| Q value of no higher than I x to, preferb)y a Kd
val ue no bi gher than about 1 n 10A, ovarl nuse
prarerably a Trd value no higher than show 1 x 10' 10,
and be able to kill or depll to u cells is vitro or in
vivo, preferably by at |east 20% when conpared to the
baselino | evel or Appropriate negative control which
Is not trcatcd mnth such an antlbody 35 The deshad

_____ Y ~ -
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is screened against the entire library of known human
vari abl e domai n sequences. The human V domai n sequence
which I's closest to that of the rodent is identified
and the human framework region (PR) within It accepted
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genes are cloned In-frame into either a rtuljor or
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repertoire of V gents from uohznnanl zed human donors
can be consini oS and anti bodies to a diverse array of
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or radi oactive isotope hapien). )3ispeeific antibodies
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replacing large am no acid side chains with smaller
ones (e g. alanine or threpnine). This provides a 40
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be prepared, Tutt or al 1. to mmot 147: 60 (1991). 40
Mul tivalcnrAtttibaiie A nultivalent antibody may be
internalized (and/or catalolized) faster than a
bi val ent antibody by a cell expressing an antigen to
whi ch the anti bodi es bind. The anti bodies of the
present invention can be nultivalent antibodies
(which are other than of the )gIvI class) with tine or
re antwi en binding sites (e tetraval ent
ggt i (R BwEide “mseﬂ”&?a*ﬁ-‘t*%ewgwﬂbyr OB SEEEmIsige « dimerlzation domain and
r ecoish vramste a@;sm':s@bx gies. Bfic prifeorkdiin@riatindo@MCdapri@ (2 2onBists of) an Fe

t he pBbypekhe G@loﬂ Iﬁﬂbl%enﬂ'fo, :i;Jh%ub%&Wﬂb&%fnse ;h@ reglon und thres or more antigen
mul t i:u‘/ﬁg@iﬁ; mﬁﬁtt&mm’n e mgmnn%egpe A wgd ;ﬁtgunelent gnu%ugg gemilrﬁ.gmprwcs (or

do I nore
P P 8 ot PR o e Holos S, TR nkaniooy
) <RFPrises of lfae'gmmlmpﬁdamp (ngtrrefadiyown polypeptide cigingCBR@inite polypeptide
t he chwit(s)pompise b dr horg Gufifiiie dBRalRNFdr tnstinBQindiblyBddilolchin@ m) comprise VDI
nor wamm),-ﬂiz MDQA:P@)IS{* i v@i%lenﬁm& "vB Lwc];ng vJﬂQﬁe doffain, Ie is one

regi I al ent an
?rg A0 Fabn B e 213 32 Bons i Pl oo 1 P
W cgﬁf P g@hcomlmrfpégc linkppYH-CHI-Fo reglon chain; or VH-
'Pru I F?*\'/-éﬂ“é?ﬁl Pawaipmdy TROmittysiy Ingiwdy tetinlpafembly turtieer comprises ut Jeast two
pol ypeptiiraiay maliaipn chaivaiape el pépyptliedOTHe %M%madzd;edy hcrem may, for
c huﬂiﬁ}m, Wﬁﬁ'ﬁam Eﬁ&ﬁz oRRh mﬁ%w&. chﬁpﬁa!rim&%nw Bght ohait

ch a%::f;ﬁ l%? es wngm{mhﬁd%rt %Fﬁs? {)%St GM‘?‘H%& éIXrPaenp and ‘gfﬁonﬂly.
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p0| ypept&ﬁﬁom@ ucﬁbchﬁdx@ca&‘ls thE&SZOan&l aﬁ*g%ﬁaesdwxﬁvedhamnm

Ep%gg‘%ﬂf “"ﬁ'"e};}é 'lit}na m%m m%r?wéﬁé\gﬁ%g nfhen)gy and/gr other biclogical
CH"’ raprLieRl e pidyhr & '@g%‘ﬁ“ewaﬁ"w varippof tha Feck 2P aribody e PABRSERS) bY

25 e rigdtopucing whwprialpmycichiide tliaemes into thpsanfi- B30 @tibolomsitic feiforr bY mepitie

pr efrtead) [Sychimdifidatdnk dhide, Gt atafiply, déldriaklfem chadi@iluSertiony into and/or
POl MRARLLISE umm@wmu tlte' a\ﬁﬁj':r %Hseﬁ%ds Qﬂﬁbﬁnahéﬁﬂiaﬁbb@y An)f dBfnkination of
! n%orgpg%is sﬁ:‘w o twma%hmw 8 tconsm

ut t
charn vari a ? ‘é’%‘{‘
vaP?ﬂm%w %W S'Efd@%"' @ﬁw’gt'@@r%m'-'ﬁ'b#fﬁ? gpcesses of
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h e I ConP kicBbmdhollor danBativn oftoruldiritidtes Sitbgiods s Ghti CD20 antibody thar are
FHe R CRauR or m%IMcm 2 HREAELRRR Cas described by Cunningham

el o S T
é/' argad regidusp such 8s arg, 85p, {lllﬁ ?%T.ﬁelg?ﬂveiy charged amino
anigposcrreResbivslioipasy pabe nﬂbmﬁ@m i@sﬂcmn ﬁﬁe&tﬁmﬁvﬁsy CD20 antigen.

Ao 2@idb EidS@eivesR@onnalilgakBmd hendidvity @ e bubDRions shed aroethyd by
aliGirlfichl AHAS odWherianan i h! &2 v Gle ms &m&m&s A, WS 108 O e Buroducing

ch an nto th t,
i el g WA
e%‘éﬁ‘fﬁf"‘é“‘“"d Swefwhéf' ‘f"ﬁléi‘?‘n“"*aﬁ‘m%l’“ Pfrfg*a'm*?ﬂd*h%ﬂveﬁf B 2 Seighe o

X Uripednh nemgewsesis exducieds thel taast cydon érirsgion e thy ppreesseip -G D20 antibody

S GEHIER e &rebed fohfie diicd 20MR0 ant i body. Any conbi nation

of  delygiq, o se&t%@fngew&’lncﬁmuﬁﬂ %&&um témﬂﬁﬁﬁimt:@angmg in length

wi_ve at the f

W T T T R ML —
aff stigle somuitivlelamivg el resfduss: Hrerpptes plrsming ingqrriont igghislp sy g HYF0 antibedy
processes of 30 the anti-CD20 santi body, such as

changi ng the nunber or position of glycosylation

sites. A useful method for identification of certain

roei dues or raglan of the and 020 anti body that are
preferred | ocations for nmutagcnesix is called *Wani ng
scanti ng nut agenesi s" as descri bed by Cunni ngham and
Wells in Science, 244:1031-LCSS (1989). Here, aresidue
orgroup of target residues are ldentified (t.g.,

charged reS|dues such as arg, nap, his, lys, and gl u)

o T



an am no acid scquorxx variation is predeterm ned, the

astute of the nutation per st need not be

predeterm ned. Per exanple, to analyze the performnce

of a nutation at a given site, eta Scanning or 40

random nut agenesi s i s conducted at the target codon or

region and the expressed anti-CD20 anti body variants

are screened for the desired activity. Amno acid

sequence insertions include am no- and/or

dar rdgopl N-teprimd meatlionfiusidervsthy aviyibrfosed @ 2 byarogic belypéntidanOgwdserional

F eSiveiags 4rde mﬁLcmla RHtibP SolROIR Bl W8 Gusitn 15 IETAL 0 O-omhindT Of this ant)-CD20
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ter “ nserti ons i-nclude an anti-CWM20 anti body 23

5wt h ahnumﬂttmeml‘ vt hpne eninoasidisubntingiprivadant Thestariaai PV @ drpst one

th US @l 1Rid Fesi@yiDhnsti-COERShBE Rdnicths. copfat:dd ©F o difescetrésidon The sites of greatost

var o@RkJor %lﬂﬁ%ﬁﬂﬁa‘g&n@@%ﬁlu@iﬁc‘h riabicS6rsl bR FR Rkt 6 aro alsn

the, fu3| EOdt th%mmt h g{“m,{;] I&Rhg,ﬁuﬁgw,hmof mpreferred

ant f b an enzyne ggl s chagses
pol g»bs@bv «rnerelfmpemweae chiti 1Bl o gyt hocges
ant dchaeyaied Armiphersutisgipionst g A bbdtnor a4 furthardesgibiehizslowy & rpference 1o amino acid
15 UDSdsdet, vy 19 Bnuddbeddant the pldRGevetmal ant s have at | east one

10 am no acid residue in the anti-CD20 anti body

nol ecul e repl aced by g,k LEIAM AdQ8kHifns The sines of
greatest interest for substltutl onal mutsSoncsi s

i ncl ade 3 v o) oS- Bot—FR—ad-t-et m
arc ' ervat | ve substit ut i iuGstifkibes
showgd ger the neading of  |[val

" pr(:f ured substituUtions' - I-fsyeh—St3 S tidtit-i-a+ .:’
resyAE® it changd l’I”"r?”"b‘?"”&l ogi cal activity, thdn nore
subqGENgw ar - changey gv; Hkcldm iwseat ed ~ exenpl ary sln

subgtlisthos’ .l nthe_d)-abl-o—6f—as~urther—desqgribed

bel ¢RR T r ef er ence | EY ’%m no acid 15 cl asses, mdy be
i nt r"e'ﬁuced and the m—ca!alucts screened TABLE ser

of A S Exempiaiy
Prefer s .Qr Wos _Ala (A) . yal Leu:
He V@mUlrg (R Tysti=sgsw, asn |ys Asa (N) gln, [

asp G ——tt=~g U;_i‘l ﬁ?p (D) gi o, dSIl gl tr ysS wla)

scr] 4la ser _da(Q amglu Asa Gon (i) aspl.gn

aspfHg® (G ala al@a™ SH'SS"W-I) asu; gln; lys;" af Q’Earg
No [FR@mP O Val s TTEka; valiimiak; k| Phs; natiedaiceuCl ne U Il k@u (1)
nrxleucia; lie; va frF

gi njT*Afa arg net W“F'%“"lﬁ ;f%”iE pfte (grg lca:
Val [T3RE. SIiT1 T y[erg ¥ih; asabl O (P) als, Bill Sci=g.S)

dtr 1{42 IiM)( i)}-sot Qmnleu, ;—;erre len
Phe (1) Tau; val; Tie: alag tyr tyr

Pro (F) ala ala

Ser (8) thr ’ thr

Thr (T) ser ser

T (W) ty7; phe tyr
Tyr (Y) trp; phe; thr; ser phe

Val (V) ile; leu} et; phe; ala horleueine leu
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Trp (W tyr; phe tyt Tyr (t') trp; phe; thr; set phe
Val (V) ile; Pau; net; phe; ala; norleucine lea 24 5
Substantial nodifications in the biological properties
of the antibody are acconplished by sel ecting
substitutions that differ significantly in their
effect on maintaining (a) the structure of the

pcl ypepti de buckl x>nc in the area of the
substitution, for exanple, as a sheet or helica
confirmation, (b) the charge or hydrophobicity of the

ftol ecul es % ‘Hﬂa%m})fﬁ :f%ﬁstm i l;nﬁogil.g 'i)mwcs g adaudak ar@;w(ﬁrl']}ﬁshed by selecling

si de ch

di v ﬁ‘ﬁ%‘&’"?”h't"ﬁ dﬁf’éiﬂﬁ‘ ‘Q’é‘é‘b"’"&ﬁ‘ %r‘ﬂ?ﬁﬁ‘”‘“‘ﬁ é‘% Sﬁ"é"‘“w % of the pulypeptide

pr o pskipiednshe ared fitscpytoiitesion s exanplt gva skpeyor hplcal opfprmatigp, 4b) the charge or
val pydkopiobicily bethe r(uﬁéculﬂﬁ the [afgl:t sity@l (cpphbolkdo? thesjis chaie Naturgllymecurring
i3) nQMQlwid@cﬁ' Fro 1! e-uﬂ*hﬂmrop&ﬁQ , his, lys,

arg; 15 gg ce chain orientation;
glyr prd igﬂﬁ'ﬂ’g"%(% "ﬁ%\‘?'"’haﬁai a{’H'bq "tyr, phc.
Non- cons@messral P65 &0t ons wil | entufl exchanging

a nenber®efidiony ¢ t hese cl asses for another Jd ass.

Any cyst@hbie: & gnditQysiag; | nvol ved in maintaining the

1proper qggéﬁ&gahl dya@;ghéﬁgdggﬁhggdantlbody al so
S

may be tltute gene swWmne, to |nprove
t he OXI ?’ of the nol ecul e and preven

aberr anﬂ‘wwwva k‘!bwg"mwﬁ\?w?é‘ih&"x‘“%w‘t"@?ﬁé“% efﬁ'tft“-gjﬂ*m for another
mayelae added to the antibody to inprove its stability
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V alhjraRkhBle reg 6 rfib@ dr of parent fuldbddl QL. WHoMBk-EN Ridan Wiibddy)h Gereraly, the
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ant | rom
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PO BRI Gl APPPB e or s kb
| n¥aprpdayolygs pitiaior mptumgion Heiag Bhags “L‘@nynﬁmﬂ haes (W@m:rgxg&e region sites (e.g.
Br 7 giled) yre merad3o genoring gipossiip aralint spbstitaliphpiead) site g tippdy Guiunts thus
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%{?ﬁ?f ﬁgg‘gm g%(w ’é‘%”a g@?sffsﬁ'ons R 3%‘9”9'&“ h?vPmeble
SWmma@f ficpsion. aisRlPacaRREs RAFRRIAFST e el byt

p hragiekisigeh eoyeitiatingsigrificandy fa pgaanitiading ditaramiedy, profdidopally, it may be
bi 13heBigit Gahanasd dristal dfmdute fahDinfigh 2gibaky bonplek L)ideailSy évatm prints between
d'.ﬁcc k:%ar@‘lm dun,..aé‘%f siksPeokisbeRlidub fdteBiducs aro cundidaten for

PR R %b@%ﬁh&b@é@%orﬁmﬁw% 138 pur) o
hyvpréqubuwnme@mmwaﬂ%%“ém‘r °'P“‘ i one oF more
S ingJviarc s Yhdy Yoo bolecied fortfbrg@devsiopmtning. AI ter nat ively, or
addi t i Q%Hl)jpe onin bxﬁiunt bﬁftiﬁﬁﬁbﬁdyaimit&oﬁglﬁﬂl Micﬁimrlo:&'gtem of the
Cr e an und/or

éﬁ?ﬁ’[ é :tlg :';Ecantgclchfngs n%nrmo!‘c%mv %patgﬂl mé& SR e 4o y. und/

nt1 body and
AV ML W U R
ael ghbGierepieisn efusibodve is tyakdiy e?&@ré‘kmw Odipfisd t W-Hrrked s to the
€ eRAHdh a0md ArbhiyArak Q6B oGHsEH: biaban aps;?lnhgnm .AThe @ipcpaide sequences
S & iP@PERindkid e ARD, Sreltf
s%%?gg¥§%g&?%ﬁagmhgﬁﬁﬁgggggﬁg%%r|beg herelﬁ¥§ﬁ%
anti bodies with superior propesties in one or nore
rel evant assays way be selected for tbrther
devel opnent. Another type of ami no acid variant of the
anti body alters the original glycosyladon pattern of
the 40 antibody, By altering is neant deleting one or
nore car bohydrate noieties found in the anti body.
and/ or




addi ng one or nore, giycosyla Lion sifts that arc not
present In the antibody. r fycosylation of antibodies
is typically either N-linked or O-1linked. N U nked
refers to the attachnment of the carbohydrate noiety
to the side chain of an asparagi ne residue. The
tripcptide sequences asparazine-X-serene and
asparaglne X-threonine, where X is any amine acid

g or &RLan ﬂqa Fqu&ncés tl‘ot‘rf'l ence%t %en??{gm Gl d%{c YHdiess ﬁﬂhﬁ%ﬁﬁm side chain.

e car fe noi
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taﬁ g? ITFlt : %réf’ Vi lm%%e%% nceﬂr%aslé WQW—@@O%M) are
’? ri B‘gﬁeﬂ)y@ vgrgaaérﬁc@@gn eéedn dcgiru a{rcn ted to, isvlation
Si t t9) & nalphabsoupée(io llhamm nmty!y atrcgd mﬁd \wémls) or prmranon by
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achi evethitpyeuieits soutiwit fify otirmEhodintse BRLIROMEa R falyass receptor binding
i Ubyebgelnsd themftbodyTespediulllm Baibédp Fragpint) o deseribiedi G 8 Putont 5,739,277, for
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Internalization capability and/or increased 25

cunpl cmmam;wa@ﬁﬂ I killing and
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Fc regions
and may t her eby have enhanced conplenent nedlated
lysis and 30 A CC capabilitieszs Sec Stevenson et alL
Anti-Cancer Drug Devign 3:219-230 (1989). To increase
the serumhalf |life of the antibody, one nay
I ncorporate a selvage receptor binding opitope 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
epitupa" refers to an epitope of the Pc region of an
ISO wolecule (e g., Tg(r TgG4.1O ,_or 1gcn) that I's
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be entrapped in m crocapsul es prepared, for exanple,

by coacervatl on techniques or by interfacial

pol ynmeri zation (for exanple, hydroxynethyl oellul ose or

gel ati n-m croeapsul es and pol y- (nethytnttbacyl atc)

m crocapsul es, respectively), in colloidal drug

delivery systens (for exanple, 26 5 il posonics,
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¢ o PR F-tiorkg aRL Al Pﬂla%fwv g G ging ror
eadiborsesn EhBuiow sdlatiLut @8Rk - P were pm e foprt 1g determivs if a
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cl ungs'uniul%%sn tﬁ'{!;ie &EC%I%VG. P aﬁn %hgtiwcbméﬁ%&.s‘lﬂ@{nantmﬁbwy

be"ﬂncé'fyze ut§*§°ﬁg AR LR W C tomFter nd. —

AL P e

Thesedarmrrpadingt g fveibm glEE0 cx bapspdin Femppylige sssays with tio tox

Si PRbddiee@Rith h AM QAo braah Iniaypdity sandeted siknaa aftypdP|

gupt ake may be selected as cell death-Inducing 30

ant i bodjes. .To reen fqr antbodies which bind to an
ep%“ﬁﬁ%nﬂﬁCEEQE?%FU%@ﬂ%ﬁ“ ntibody of interest. a _
rout i neThie prsepdansise e ingenilodnsplpie e eptodips HuR LGP plping ancoooy,
Aniciiry aHd @@t Al plhgtsh o suclibidadng reQuitihaBerinimges Fa hpprpduction of the
Lah@f.as.ory, Ed Harlow and David Ltnc (1988), can be
performed. This assay can be used to determne If a

text antibody h{ndmthe tane sfte or epi tope as an
anti-CD20 anti body of the invention, Alternatively, or

35 additionally, epitope mapping can be performnmed by

nmet hods known In the art. For exanple, the antibody
acqucnco can he nutageni zed such as by al aui ne

scanning, to identify contact rt iduos. The mutant

antibody is Initallly tented fox binding with

pol ycl onal antibody to ensure proper fielding. in a
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The Invention al so provides an isolated nucleic acid
encodi ng a humani zed CD20 bi ndi ng anti body, vectors

and host cells conprising the nucleic acid, and

reconbi nant techni ques for the production of the

anti body. 27 .5 For reconbi nant production of the

anti body, the nucleic acid encoding it is isolated and
inserted inut a teplieable vector fur further cloning
(ampil flcation of the DNA) or for expression, DNA

ehcodi n g ferecombigsnipeddestian of thewniitodicl the bslcie ddlindoyging SI0alir@Gng inserted
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e Wcrtasc | eader. a factor |eader
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| st lnsciutifor glpning wediom & wfamaatian tels. Diferadin clpdiigigof riplca@B2@nponent is not
35 Dinddobdme madindtiei A pyssior vobtdre @ 5940 drigiR i@ Plypaally 1R fufed dnlPtidkause it contains
eMPERS pro@dlegnNd cloning vectors contain a nuclalo aid
sequen Z enables the vector to replicate in one
or &ﬁgé%é?f WBE¥¥cel |s. Generally, in clop ng
ve ct or Brxpression and clgwingveqton| muy gyaisinalyelectionugiy) sag 1@ a pefipetable markor.
VEplediscldotonyers dockicpritiit SROEE Gl kiyls@ics o R@ILIORS br othor toxins, e.g.
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Vi rus e ¢ el W”W“%]‘W%ﬁ“‘ﬁ‘éﬂf‘" P%@Wﬁl”&s fhjogp cells that
pre3resssullygransiormed bities Hewrolopmws genrraduvernpeptein conertinmpaitug repisignes and thus
the 2y, plasmd origin Is suitable for yeast, and
various vita( origins (S V40,%§ool yonta, adenovirus.

VSV orBPV) arc useful for cl®ning vectors in

manmal i an cells. Generally, the origin of replication
conponent is not 35 needed for mammal i an expression
vectors (the Sv40 origin may typically be used only
because it contains the early pronoter). (t1l)

Sel ection Sane conponent Rxpressioa and cl oni ng

vectors may contain a selection gene, also terned a

sel cot abl c mar ker Typ| cal sel ectl on genes encode
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critical nutrients not avail able from conpl ex nedi a,

eg., the gone encodi ng D al ani ne raeenase for Bacilli.

One exanple of a selection schenme utilizes a drug to

arrest gromh of a host cell. Those cells that are
successfully transformed with a heterol ogoos gone

produce a protein conferring drug resistance and thus

29 3 survive the selection regi nen. Exanples of such

dom nant sel ection use the drugs neonycin,
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dfr [ c I ar | a K
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0 secretlon 2 recondl nant . hunan ser u %"I‘XT :
i FRATTEE g 70 Sy A0 psprdngraratymdbesiin e BRI 9 BY 2erdh G T rosion
divhepe Nygay dte anly nyeleptide.ct the|3” endifmist euklnyorie sgyss,is 99 AOBBA § Fuence that oy
(9 kiknal fof Ad¥iionfoF ey GG EHd X' of ihe ENRE @GB@NAIBITthese sequences are
Cs’u%]yﬂ@&rﬁ!@lﬁtg@lf 8 Uidlebslon GRREAI N @ pronoter that is
recogni zed by the host organism and is operably inked
to the nucleic acid encoding the CD20 bi ndi ng
anti body. pronoters suitable for use wth prokaryotic
hosts i nclude the phat pronoter, P-Iactanase and
| act ase pronoter systens, al kaline 35 phw phal asc
pronoter, a tryptopban (tip) pronoter system and
hybrid pronoters such as the tae pronoter. However,
otter known bacterial pronoters are suitable,

Pnnnaters for use In bacterial systens also wll
conm n a Shi ne- Dal gar no (S D) sequence operabl y
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whore N maybe any nucl eotide, At the 3' end of nast
eukaryotic genes is an AATAAA sequence that way be
the signal for addition of the poly Atail to the 3
end of the coding sequence. AJlI of these sequences arc
suitably inserted Into eukttyodo expresslon vectors.
29 5 Exanpl es of suitable pronoter sequences for use
wi th yeast hosts Include the pronnters for 3-

phosphogt ycerat e ki nuse or other - : i
duch as Bopusbsvitfle proppeseumr & 4e ‘6%1 %hbstﬁnc‘leu % )}go%mers for 3
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a' éﬂm&@){%lﬁ&d&%r mé\laﬁlid{d%n oraih/end &deibinds L Sddrs. 6o €S (YRS Nutture

%@?} on ]gmhanmn trzx%en% ?ort] ac%%% df g.lk @@?AA fl‘g@:ngﬁ%&r may be
AL G R e SO
Vi prefgatiyonmgted st p site o Umepeater. can be used as the

40 Pr oot ghy Tﬁﬁkcrf?ﬁli)m ERbRRReERlAAENT CONponant

J f‘”gcr &s e&m%km%w:Aﬁet,%:%Mlmdia%a human, or
anti bo I pventl on er
of n(ugﬁnefi If u|,|19§ g’ﬁ ﬂé wi alsg mﬁetmn éceq}m geg L%é-aarf'hw tho termination

i g @antmerowxdf@ nsmb"wm {e aRNAn Sish egwayprceamondy %“‘HWW the 5" and,
K n@iasionifyan intEREEI e ofpbkeestid g Mol DNAs /@ E#tsa Ty regions vontaln
al bumn, a fctopnttoin. and Ingylin). Typically,
however. one will use an enhancer froma eukaryotlo cx
Il virus. Exanples Include the SvV40 enhancer on the 35
Into side of the replication origin (bp 100.270), the
cytonmegal ovints early pronoter enhancer, the pol yoma
enhancer on the |ate side of the replication origin.
and adenoviros enhancrs. See al so Yaw, Nature

297:17-18 (1982) on enhancing el enments for activation
of eukaryotlc pronoters. The enhancer ~may be spliced
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Expression vectors used in enkaryotie host cells

(yeast, fungi, insect, plant. animal, human. or
nucl eated calls fromother nulticellular organismns)
wi |l also contain sequences necessary for the

termnation of transcription and for stabilizing the
MRNA.  Such sequences are commonly available Prong the
5' and, occasionally 3, untranslated regi ons of

eukaryotic or vi raI on o
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40 mul ticel lular organi sms. Exanpl es of invertebrate
cells include plant and insect cells. Nunerous

bacul oviral strains and variants and correspondi ng
perm ssive Insect host cells fromhosts such as S
odopt anfrugl perda (caterpillar), Aedesaegyptf
(nosquito), Aeries al baplctur (nosquito). Drosoprlla
mel wwgasl er (friiitfly), and Sanbyx nod have been
identified. A variety of vlrai strains for

tsr anghCambs E@K‘ﬂﬁi&?mayﬁb‘k&kd £ {nY viak¥ RekeirdBboRing B the present tnk@itioh, podticutarly for
var |b%psm gga Jggam g’g %llUbrnI ca NPV and the Bm5

strain o @ 'd‘fsc "S NPV. and such viruses MBY. o be wilized
be used B@“'F‘r&fé“l@wﬂ§“‘ﬂ%%ﬁ°‘%%é‘8?°&b??@’“’ﬁé°ﬂ”ﬂ€“‘g o be il

I nveslieton, particularly for transfection of
Spodopre [la‘I'JV@,gthﬁi[ ﬂ%eﬁ%&aﬁst inRk:R6tc @mJ. And friakatlén8 vebiébrate cells in culture
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pr opYgailsisubplonsd fog gyl papeasion syine, G s G Ving 36:45, (0270 baby
cul hanreed kidiaolBEBMRIATOC OO 0D Thingse Inmeictuyeey, ccmlfw&‘rhﬂb etal,
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2%5.%&?%%6 (1980)) 1 nouse senoli cells (M4, Madta.

(cv | s r'%@ég'§243°‘%gl‘i"1g'ﬁ(”é’,’$‘g%"%mnk OEorgiong e%ctfﬁoxl Sz
TG At A KA AL L D i

cel lh&clégldr&o&s, aem whitfor@ints, ¢ auilifybng bt ahnsym@lhslﬂs desiad nequences.
ATCC ik b Qs at liver cells (BRL 3A, ATCC

CRL. 142%: 6 an he cultred In a
shurmnllver cgllglpmL E‘?fo Cé)zmnﬁ% : y

t urfﬁl]lc( ft [3 ms)gé? W Medium
at ((WWJWA%@@!&LWWW‘@ ME"’{’ gma) are
c alshiGible oodineg rohostaels mmmmybequdwam@m wﬂ@ ¢ ﬂeyeﬂa Eaz. 58:44
02)m-:¢ﬂ<1ﬁtmq#hl Mﬁ&&&mﬁmmﬂw Pt NdshE767,704: 4,657,866; 4.927,762;
abgg& £3¢ %s%m% wygam 585 dhibe ShAR culture

311058, we0
oo ohEr bt odii b uc“?‘g" i gl tuéi T
FEAMAA AR UL A LRy L I A —

anplididnmggntsve, 56 phogbatdyboibak (rgh 4 mmw«gm plceagine and
( V nbrbiliindya@blibutuisiine beatamedifion 45), FRedhnst (ddintd « invged compounds
WB{]ng e o 1 J%Mﬁﬂmmm&mm&y it ghubddd o 2 MGt cRdRy somrce.

ture

di | .
VAPl it mat ol R o il A ol o ‘““"j“‘
Estben thitlf inMigaitFhe cteresfitions Sich pﬁégmwm-ﬂtﬁ%ﬁﬁr pr & i previousty
angicduiniiRacwocet sdidoed fbi exphesEiong ing Wil tivbrbarenyio(te DNEAAY, sk
are  sypdh gp,b@a,foggfag,»b@url ng the host cells. In
0 St W B Sl LERLR, SERRENAGE e R Blnity, o

gﬁ{ggﬂgmc TP ?’5’5""‘(]&%6?’ intt}hgnedguggxf %m@ ody is pr uced intraoeRularly, as a first
4 &6, The pOduujstbABTs Vtherhog 240ls Draed (RegmuptsggaewR; forgample, by centrifugation
5 vt DB B86n, DR 10 BbAD:an Iy 8160/ BY2) decrite SprocRintedertsolating
o P(fb%(@ es%ﬁéh H?y Gt 1t ﬁﬁgerdiﬁlﬁxrﬁclébwéﬁ. collEHefy, £ past: RNMHOOH the

ese 'a may be suppl enented as
neuozsary' wi th hornmones and/ or3ther growh factors
(such as Insulin, transfeuin, or epidermal growh
facto), salts (such as sodiun1ch|oride, cal ci um
magnesi um and phosphate), buffers (such as HEPSS),
nucl eoti des (such as adonosi ne and thyraidinc),
antibiotics (such as GENTAMYCI N'r drug), trace
el enents (defined as inorganic conpounds 35 usually
present at final Cc onctannadons |n the n1cronDIar
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(Lr) Pur(fteatlara of arul body 40 When usi ng

reconbi nant teclntiques. the anlibody can be produced
intraoeilularly, in the pariplasmc space, or
directly secreted into the nedium If the antibody is
produced intraeelivlarly, as a first utcp, the
particul ate debris, either host calls or lyst d
fragnents, are rcnovcd, for exanple by centrifugation

2% g ng‘._n{n{]c_% ! 3 gﬁ?g‘f‘j‘g ?f’ﬂ S.C:-?%% and Elln%f L;,'r!suéfqn%&rowggl{l\g% about 30 rain,
ant i B drEEcehnmCRved P%“g‘e’&-sué% ffbﬂ't Weboges tefspedntpbeieslum, superatanis
s paciwmyfichgxpreesfon systBps agfabngrallyciieh bon@atsitod uning a tdmenalelltyi A tiHkepmtsin

32 Scopemaidh Gk, OF cxamy, m&ﬁbﬂmrp«(rmdm%n%aﬂuﬁmmamﬁom Inbibitor
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|1 bris
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C 0N GiGkhafcRsubt® Brirg i YWAHithyTP Brotein A as an affinity ligand

orM ul t Y] se
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a nt ph V. atviro sl Mistln/6211 613 PO83)XN Blowtl €ds rtcomperdaddon bl judirbedzogyp@ ahd Tor human 13

of mﬁm AMOIIS: rs@nmmmﬁ trﬁe mall € vt hrbﬂﬁr)ﬁy ﬁ&mﬁa&w@ most often

pr e % bl rgng ls”l:!lcfnlr o8 202 %hnu-oﬁ’ed re g}

AL Ehae b donstfl o s o
M 5 A el
2 t rrﬂhm% (Vhgre tre WibAGY eompsF Y iy Biskeebord{ BT Yresip . T Baker,

pur Flipstats 1Mis tsefolvripopifiestion, @hestuitbigud ftni profeinhrifesdh @iolas Aactionation on

as s fon@tchdngt cbiiod, R Prect IRRAI I Gers® Pralc HPLE, RGEhfizrafIdn sitica,

| SobYR& ' dnt Laulms resin (such as
it Ao LA i L

Ehindensading pathy pibatirtabdescereredat . J, frmanal Al eut .
6 2 1 13 E@%&)a)rx pr&hmtaerpmm mepepmm:‘ndre dordpBingalic ntbBdyS€intorast and
| S an)ﬁﬁrﬁa&mﬂﬁ?lbufs ydr‘pﬁﬁ)é@nlﬂcﬂaﬁ-chr&m% using an clution bulfer

%ﬁ@n&&% a'iaﬁ at o s VofeBnubdds (R 5. ko obdoc 0-0.25M
i t BiEp

P I's attac ort en agar ose,
rra rices are avail abI e. l\/lechanr cally stable matrices
3such as controll ed pore Sass or

poAytibedyeodwpeid vI Nyl ) benzene all ow for faster flow

rat es anreianam,rmy bPERIBRRS bl ybibiFRATend shARs £ IF 8 1af16RIR YR Epe, In

aoft rﬁw S o M i e e

s useful for purification. O her

t echn | ﬂ!@ﬁmﬁp % dapigsdng pgew inbiaors ofmyerotubule polymerization or
f rdssdymenirstion on mrummmm Profereed ellsgus gieytotedic ngeals et foodxample, the

prmmprrﬁrabr;%aseﬁy&mﬁs ERBSE infiBlofs; m@&w HRARAILAbs, DNA
q%o%%%ﬂﬁbhgxgﬂa I{m%n'acyc@_g.?!‘ﬁ rugé thc ncadrugs, the

chrorra ogr an anl on or 5;
( MI‘HYG 3, the g% Vatgmkin e derotpemlﬁlﬂlme family of drugs, dlym:nes, the

40 ¢ [ppdphaliatkiptud diftgeni@DE oS Rdticularlyalsedul members ofithosa piag iacluds, for
peaabiRiskBiisaRr, MiiRpadnSdchBRonadidiet:ald-ModeRantlnda@pegriie Grosine
arr&r.mmmam.ererreﬁrevero@ra’mAé%lngarrr«.ra gdaarearmrrr %eomrr;r@w(s,s.

Db D ot ot L SB35 O oo i,
U{;;?%E flea"%"ts- “F“b’\ﬂl’”ﬁq metheRsi R e G: Bifemycia A, aciinomyaln,
cl mmat ogr aphY using an elutign buffer at a pH

bet ween about 2.5-4.5, peefetably perforated at | ow

salt concentrations fromabout 0-O 2$8M salt). 3t1l
Ant i body cogdugates The anti body may be conjugated to

a eytotoxlc agent such as.a toxin or a radioactive

| sotope, in certain enbodinents, the toxin Is

cal i cheatni cda. a ntaytansinoid, a dol astatn.

auristatin 13 and anal ogs or derivatives thereof, at
preferable 35 Preferred drugsttoxha rnclude DNA



imerrcal ators, DNA cite von, topoisanerase |Inhibitors,
the anthracycline famly of drugs, the vincadrugs, the
m t omyci ns, the bl eonycins, the cyrctpxie nucl eosides,
the pteridine famly of drusg, dlynenes, the 40
poduphytl ut oxi ns and differentiation inducers.
Particularly useful nmenbers of those classes include,
for exanple, inethotrexate, methopterln,

Y OLPRATE RS, PG sty P oo e
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o Ml Wt 1 oeBbt £ acmbds Y Gl 5 IR dobrtia 7.
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hydr OxyMMW’FdQM mitopatio mbibirpe] whiclBc(fy inhibiting tubulin polymerization. Maytansine
t Nmdg m@ugamym trﬁusm:dmn &uia &ahwmm sl PRRRMNANKE08 I 1), AdBkcquenly,
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0 167 WS Pappororpsies comiRiRiE SRR eis gas e diapaissR AR tisgpre for

40

agmpisindf.Faen Nps 5. 080 e hRaNEIrdiurnead Pt TERH2AS 3 | e dBclosires of
C eybiolndroistebit dprosdy incaplagl m&ﬁmrda 15y aaenhﬁmgm_ﬁmag 8618-8623
cemb@kma%mnzmjaém@&h id'd&iglmd DM1 linked to the monocional

2 baltt tin

cge %t%g%@{ﬁ@ %L cop%‘m,‘D oL 1V ’}5%"{:‘% BT BEMOLR iy hihly eyoroxie
Qo 195 St e wpupT ATy E@dﬁ'&f"zﬁ"ﬁ"&#‘i"ﬂ" fagay. Chari

c e‘ﬁh&ﬂﬂ%&aﬂﬂh& 120 15155y dhraite immpmiconitg@esde ekl aomyranshoid was

1piugresd ek diathiad finkar libe raurick sasbodial TbmbeRto ADantigen on human co!on cancer cell

Mg, aiSdnGiitt ﬂ&@h&&ﬁ%@&aﬁin@ﬂm% FEMD) 6 bnplng.

nhi b n b ne ne
i bt it e ine AP LR s o ol bl i *@?ﬁ e,
Sigyding, T’W"" -Bigtedislossghin U, Ruge Nf]:’izj’&"z?ﬂtﬁ’é?ﬂ@,fﬁﬁﬂi/ﬂs B{,pnd Chax
v @ircecReeanc il 137481 (1992) dhelinkikhess indh@odipfitginaips, thicether groups,

tutr8346IR BSEPPh A abil S gH6ups, Qﬁmm)ﬂbmuﬂmw cAhslc b1 5rmtps, a5 disclosed in the
t—.EBW Id@nm%a (letenﬁ’ncﬁgupfﬁs ng“fl %ioetﬁ@%ﬁ L bei ‘prcéh‘éld.S 1,04

Synt het'i ¢’ mayt anx rrvatives and analogues
25 thereof are disclosed, for exanple, in U S. Parent
Nos. 4,137,230; 4,248,870; 4,1256, 746; 4.260.608:
4,265, 814; 4,294,757; 4,307,016. 4, 308, 208; 4, 308, 209;
4009A28; 4, 313, 146; 4, 315,929; 4,317,821; 4.322"348;
4,331,598; 4,361, 650; 4, 364,866; 4,424,219; 4,450, 254;
4,362, 663; and 4,371,533, the disclosures of which
are hereby expressly incorporated by referent

Mayt ansi ne and nayt ansi noi ds have been conjugated to
anti bodi es specifically binding to tunor 30 cel
antigens Innunoconjugatas contalnlng naytan3|n0|ds
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conjt aced via it dimulf"ido linker to the nurine

anti body A7 binding to an antigen on human col on

cancer cell lines, or to another nurine nonocl ona

anti body TA. | that binds the HERo2/ neu oncogene. ncm

are many |inking groups known In the an for making

ant i body- mayt ansi noi d conj ugates, 40 including, for
exanpl e. those disclosed in U S. Patent No. 5,208,020

of EP Pat®figalds 2 andBRly Bd uytdichicGhAA B a8 usiR@h variety of bifinctional protein

Cancgl, %Qah %.méﬂmaﬁiﬁ%ﬁog%mo)}maom F%bﬁﬁw&ﬁn%l&é 4-(N-
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{oﬂgqeﬂﬁmmmaghea.m,%{mﬁﬁm&ﬂé SRR AR RS i@ {oluene 2,6-
Var (LRLRRS éﬂﬂ?ﬁm AL St e [EaBnEe Rl edon, puiuier
as s g v B S (PP (Gmon s,
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Oy C bisiafite dtiib@gel - C: vboxyl atc, im nothiolane (IT),
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( p- 24 eralienxdificd withdrdarpratitalathn €L S pokition sepiiialorich v hdtoxdl @roup, and the C-
der poatidion Bding 8 by@bxA §roup. In A preferred smbodiment, the linkage is formed at the C-3 position

201 NorRpthrdincl Bl MRERHQ Wby | €nedi ami ne) . dli socyanat es

(such as toluene 2,6- diisocyanate), and bl e-active
fluorine conpounds (such as

1, 5- di f 48P di nl t r obenzeae). Particularly
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ﬁ:?ﬂ%l ‘&%’“yj _]n uted is QFA
ues actl on may, occur g’% 03| o,

haVI hq& ahﬂfodam RﬂT?l (i r}ri ﬂvé(}?@nrﬂm §1"("T"'8‘\"T"Fr”ﬁ§‘i" ATuId‘H e randlity
PR ML LK L I A ML RN A
h)/*dfﬁfeﬂwo'gsfeapeﬂhmﬂmmw@m@@ﬂpo& tion having a

hydroxyl group. in a preferred enbodi nent, the |inkage

i's forrmg}majmw‘g position 20 of maytansinol era

mayt an an I o ue., Cal kheam.ci.n Anot
i rmunocoaq Cg‘ @" W&%%ﬂ%fﬂ%&rﬁ&m A
arftioyslipdt 3’61‘1‘1‘ éfgfaﬁsm m'ab'h@r %Pmﬁm@fmwwmwpm mtibouics.

mBkamplek gude ARY, IP°G BY NPT RS 1’8 sm'F, @672 AP, 11F* @l tadlodcGieii@pes of Lu.
gmmmmah@gu‘ us&rfﬁdﬂﬁﬂoﬁ.’»gu ARSIz ﬁsqﬁam@ﬂo.macm&teagﬁ studiex, for
‘”‘“@L‘%‘"”’“ P aﬁf refeRor (RDR R o o
S Pt ES g ot i g s 1 o ol 9, ccbon
5'37WU°$FMS OFeepAl, gFplnium, Hrrg¥@e@0%n. 5, 877,296 (all to
Amer | CEti rdDip it @ilibr Qb ROy 3O dorpoiled 1 il Uonftlza1din RdoRg WS, Fof exaniple, the
dde bfbgﬁﬂ:%@&l ma}@)ﬁynﬁ;@wﬁ?@q Al q’% X A%%ﬂu%ﬂ E&n@gﬁlt«ble #ming
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aforenteniiond 30 U.S. patents to American Cyanam d).
Anot her anti-tunor drug that the anti body can be
conjugated is QFA which ice an anrifohimRoth
nant,,,nw,, ant QPA fiamintntclltilnr cafes nfnetltrn
Xxnri,in not rttadity cross the plasna nenbrane.
71ltepa brc, c Ilular uptake of these agents through
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When the conjugate is used for diagnosis, It may

conprise a radioactive atomfor scintigraphie studies,

for 40 exanple ta' or I"t or a spin |label for nuclear
magneti ¢ resonance (NVR) I nmagi ng (al so known as

magneti c resonance i maging, curt), such as iodine-123

agai n, iodine-137, indium 111, fluorine-19, carbon-

13, niutgen-15, oxygen-17, gadolinium manganese or

iron. The radio- or other |abels nmay be incorporat ed

A n seltherccersg ingline fir sxakpio WonrinaiPdy pléor hsieaam Libpls tubtens 10" or 1'5, Re'™,
pe Mt 1. sRiheSur et 208hs Hibs FRMUD Feddiol itk dithePVa a lysine
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vincristint (Oncovin); and prednl eoTone (st randntes
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commonly used In RA are bydruxycl oroqui ne,

sul fasal azinc. ntcthotrexate, |oflunom de, etanercept,
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5.0 that has n mnimumsholf [ift of two years storage
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Exowpls 4
Mutations ot sites of framework humanizoton suhsﬂlnﬁons

Substitutions of udditionat residues at framewark positions that were changed during humanization
were also tested ia the 287.v16 backgrovnd, In particulat, alternailve framswork substitutions that were
notther found ke the muring 2HY puront nor the human consensus framework were mude ut Vi(P46) and

Vu(CG49, V7)), und K73),
These substitulions penerally led to ittle changs Jn relative blnding (‘.l‘able 63, Indicating that there

i some [exibilily 3n framework residues at thess positions,

Table 6. Relative binding in 4 voll-bascd (WIL2-5) assny of framework substitutions, [gG varlants are
shown with mutarlons with respeot to the 2H7.v16 background, The selulfve binding is exprosicd ss the
concantiation of the 2517.v8.8 chimara over the soncentration of the variant required for equivalunt binding;
fionoe a ratio <1 indlcatas weaker affinity for the variant; a rutio 51 indicates bigher affinity for the variunt,
Standard deviation in relative affinity determination averugod +/~ 10%, Frumework substitutions in the
varinble domains ars relatdva to 2H7.v16 according o the numbering system of Kabal (Kabat e al., supra)
(™) Vacluzite that were assayed with 2H?7.v16 as the sinndard compurator; relutive values ure normaltced o

that of the chimera,

2H7 fsavy chain t:;‘g:t chein IRcluh’vc binding
version  substituiions ttutiong

X }gcm'mm) (uhirmorw) ol
16 - - 0,64
8 K73R - 0.72
7 K73k . 0.49
20) K13Q . 0.5%
l8) vl < .42
82 V1T . .58
183 V71A -

24 Q498 " 0.82



3 9tR S Exanple Mitation' at sites of franmework
humani zati on substitodoas Subxtita tionx of additional
resi dues at framework pnrddnns that were changed
during humani zation 10 were also tested is the
2H7,v16 background. In particular. ahernative
framewor k subs(ltudons chat were neither found to the
muriac 2H7 purest nor the human coaaenaul franmework
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are g g ag, SMT.aerSR Wit h Mmﬁumjtt he

bi ndi ng: hcnoe a ratio ci indi cat es weaker affini ty
f or t he™\Vanapa i, woro sy vidn2F v 16 oppitt sepdadd sortpivegbrer  af fi nity
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. 46 4oilifp 25298 B 88 AV AN 1N £dietredid Beirdin ad Pefiple Ala snutant or variant; numbering i the Fe
reglun #4 sccording to the EU numboring system; Kabat &t al. supre) a3 described (Idusogle et al, supra
(2001); Shiclds ot u)., rupra).

ing to

20 Tn order to enhance CDC aml ADCC activity of 217, a triple Alx mutant of the 2H7 Fe was

constructed, A lsoanjzed variant of the anti-HER2 antibody 445 has been produced with mututions
SAOBA/EITIA/K334A and I3 knows a8 451¢1 10 (Le., antl-p"HER2 gGT ($298A/RIIZAKI4AN
Shisldy cl uh. supra). A plasmid, pADSHe1 10 snceding antibody 4T23Fe) 10 (Shialds et nl., supra) was
digested with Apal and Hincdil}, and ths Io-fragment (conraining nwutationy S208A/B333A/K334A) was

23 liguied into the Apul/tiindill sites of the 2R7 heavy-chain vactor pDR2-v16, to produce pDR2-v31, The

amino usid seguence of the version 31 complets H chalo is sbown in Fig. 8, The T.chaln is the same ag that
of v14,

Although the constant domalas of choi?c region of IgG1 andbodles are relatively conserved within
4 givon xpecion, alloliv variutions exist (voviewed by Lefrane and Lofranc, in The Auan IgG subclosses?

30 molecular analysis of structure, funciion, and regulafivn, pp, 43-78, B, Shakib (¢0,), Pargionmon Press,

35

Oxford (1950)).

Table 7. Effecrs of subatitutions in the Po region on €20 binding. Relative binding to CD20 wus

meakuced b a coll-based (Wil.2-8) assay of framework substitetions. Fe muations (¥} are indicated by BEU

numabering (Kabat, supra) nnd are relative to the 2H7.v i parent. ‘The combination of three Al changes in
35
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L-gl etanl ae (d bco). Prlorto sayed, the cells
were washed twice |n Fr&QReReEdion U‘“"E’H’E‘H adj usted to
it cell JbredinefhdASRHEMA6 @ inkihit thyarpeth ofthe Ruithins Beells @ jymphoma cel
wer elinacded ma@@umﬁmsm npdeaﬂagﬁc}aﬁ,c( T8 @njtcells expreys D20 and have
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t h e b @ab)abgawmmm (RS v pHuk-buiioded Alhe)/ Rl € o2l & Bii Dogugo wos
et GRY &uwmvcemg@mmm& | 6 X mtice reccived PBS.
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o R Ot OB g rgw? wﬁuﬁvd RO RSy vy
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AnNGos|ma/kivtreaimelst prgpk, cinbry wirehbaches oo vt Itize BFitgroup and in(o) animal in the

238 heriakkid goup@ficuBSt ai ned live calls, were 35 counted
and plotted using | Cakl dudraph software (Synergy

Software, Reading, PA). Both rh 2117,y1 6 and
Rl t uxt mab | nduced éﬁapt nel s rrs t o | d@
crossl i nked wi Fwn Ot Fronhey % 1e an

hlel uvafe&germNAevenebr cawvlmbwwm fagaiculyriy} wag depgsmined upon the
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i DR Pl Sl shofly IR
E HPBUGH AT IRe P MY T UL ooy o PR °2 OO *Yosior
40 ef#”é’&?ﬂeﬂ) andimprgfompding XE AlypE. coliliralagenaiasolingis piiasaid D wongpfoing
t Uigrd FGR peaduia W isolaud ftomtindividhid qidneslvfiedRbdfedy 16 t O
i Nt NDi trkeliing EcriehtcnefforkBmdRi sonkdy EBE 1 Ho@th 198urs B8, Flgure 20 shows a

gmﬁﬁﬂ@ nﬁqcﬁbéuﬁ nn!i fln.&)ﬁn élﬁ;gcﬁ‘ic &%]moig@mk zﬁyﬁ S%En% (é fman

nude(atityinie) price. I's express
CD20 and have been reported to grow in nude m ce,
produci ng ractaaatic di sease.&tunmor growth |s
i nhibited by Rituxane 10 (Ctyuos at aL. Nature
Medi ci ne 6, 443A40 (2000)), I'Itky-six 8- i O week ol d.
BaOW nude m en wore divided into 7gruupa (A-C) with
each group cotlsisliog or B mce. On any 0, each nobuse
recelved a auhcutaneous injection of 5 x 10 R (fi
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recei ved 2147 v.16 at5.0 ng/ kg, 041 ng/ kg, and 0.03

ng/ kgrespeclivcly. The Injections were repeated every

week for 6 weeks. At weekly intervals during

treatment, ouch nmourn was Inspected for the presence

of pal pable: turndno at the adte of injection, and

the volune of the tunors If present were neasured and

rocordod. A final inspection was nmade at week 8

(after a two-week interval of no treatnments). 20 The

results of this study showed that both rhuMAb 2A7.v16

and Rl tuxanO and were eftcdve at |nhfl tang '

subcut anepuscolBid # W erkskes tTRxREIGE Q¥ tartis SdLBEye RV, (il 168 remaining 7

& 16-18) . Tuimks HHsOMhd 1 MABnRbie@YRSedbise nfilhe PBS control

group begi Nni NG Qdufts MEELeginat 50 OB S st 1 Md¥EMy 1660 Wl Bspace FITC-

was obs gr;f%%’i“ﬁﬁfﬁa“ﬁb%&"%%q"mﬁﬁ‘p& cﬂilé,a gibma,mummomm
: 2 vynonigizs | Regioam) Rese ut Coptor, Daviv, CA) into

aur at o ot e ST R g S TR
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treatment groups, fuoprs,\Was n a |
e s SO o it L e
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monkey CD20 ‘AR ¥ron S b1 mdP A g@?ﬂ%&?‘e{' "
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det er m n¥d H‘P’d’ﬁ"'t"h%‘ Na sqfutlegresieyo gy rotesieity SN TS Pl ff  1.0% Nec)
CDZA from i ¥l pd ppmifias s e & HOQRSMTHS PRYIC g9iis s pisuspdnded in REMI 1640
SUPSRSCRI PTOfbteaReitvigh. MEgeaplplrg % i) borippepamiast aprisligoasod i g 10 om sissue culnrs
Pl esni d Condish§r (h@att 3718 2ip@ontdip@ent SuppFiod pepgjedyps weCaempvaiypapinaton.
CA) Was Uus exdetdfisedimd cosdieil gltetal of Adchilg éstisorbrd reppnvamed: Bhe preyprenticd TRAC were distributed
the | i brar yi T 12xDNAR dokoly piser (Faaiaess, Flogr tvidichach whe epotgliiog 1x 10% cells la »
PR1( SA vectvonmeldtizng. Tubedwereidieicidin kil @8 of Xiptpbed, Tama solNat wided sithor media
MENA was | seivais@cssFpO i@ oo fobidiinan % Gaibodyl Rimai* 3u7.v16, or 2731,
Regi onal Rersetd @henndlniofFBh @bty tvds BX 10, 3B il EnM. WAizion,FPych whe g received 20
to anplify weBArsednCoolbde GID2Pcayadteh antlBEENEUCH B SRLIBIDHesclences, San
nos- CodizNg kg, SN 26 soikfy mindd)Riba1dd foX20ur oWl viilheh Srkatied twica in cold PBS.
regi on pri ABdceiRomeb\Gaibing ¥ &nfikad\SaCANARIMOE &tk ink, F1D) sbfehndifi means
and C-t er magiah, phouod@ i B Son bbb Okeh AT CAAAGAIDA dosc hisations.
(SEQ 11) 140. 38)naiRFire 95 Rieka (hQ 200340 20Y .31 RV Do HITC-murlos 2017
chai n r eachpm tybmiiios hiiSy QEMPnERbE Q68 bk WP RIDHrUficine 217 bioding thus
monkey D2 Qunonkldfng &b $8m @R RIR® RS an JoddiphihaGhios HCDESTh R@tion, the dat

Pl ati num Tag, NG EhX BRMARR, 251 Baukithed ddodhi RAGERT ifthedB ols Ange.

t he manuf acturers recont nondati on (G bed. Rockville.

MD). The PCR product was suhal o LAt 0 pCR e' 2. 1- TOPO
*Vector 40 (I e ;

bl oc E.,.coti (%ﬁ%thg%igr}])eh?ﬂ#?g;%%ﬁ al? CA).k%It"%sr%mémgﬁkms
cont ai ni ngl,mTlﬂi,I'glgngqg PGt products was isolated from

| ndi vi dualAgﬂd&ﬁ?ﬁn@%ﬂ%%ﬂ%%&ﬂﬂ%&,&%%SFS%%!E"Q 0§t§els9aty f escalating doses of
sequence foby s HOIRL A, JIRRKE O skl EL O Sion o
| .P. 171gure’ U ""?mg’é'ﬁ”ﬁ%ff’fgé°r"fm RVREOT Gus

and hurman SEEHMeHETR% 6 pi gus nonkey CDR0 is 97. 3%
simla®to human 66 5 CD20 with it dit'krences. The

ext r aceRul%¥* ¥ nai n contai ns one change at V | 57A

whi | e t he Thearvihislys of this prdis tpieyehute Bppfontspd Wispfipof papplaqup giravonous (IV)
cyt opl asnis=SiPRATTSERMANHER b scpiesty pgmaderaiin pepeybrgnagold wibritis (RA).

di reat ed agai nst human CD20 were assayed for the

ability to bind and displace FI'l'é€& cne jugutcd

muri ne 2137 binding to cynonoi gus nonkey calls

expressing CD20. Twenty mlliliters of blood wcm

drawn fro a 2 cynonol gus nwnkcys (California Regional
Rnesueh Primate Center, Davis, CA) Into |10 sodium

heparin end shi pped dimady to Genentech inn.. On the

same day, the blood sanples were pooled and diluted

I:1 by the addition of 40 nml of phosphate bufknd

sstinu t7rBS). 20 mM of diluted blood was | ayered on

4 x 20 M of Picoll-Pague TMYlus ( Antraham Bf oadences,

Tl ppsel a, Sweden) In SO mJ conical tubes (C41#33209&

| +akon, Ilranklin Lukas, NJ) and centrifuged at L300
rpmfor 30 mnutes RT. in a SorvRl 7 ccnw fuge.
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(G beo, Rockville. MD) containing 3% fatal bovine scum
(PBS) and dispensed Into a 10 cmdane culture dish
for 1 hours( 371 C. '"ib non-adherent B and T tall

popul ati ons were rer anved by aspirad(R), centrifuged
add counted. A total of 2,4 x 161 calls wow rcvovnr
ed. The resuspended PBMC were distributed 20 Into
twenty 12 x 75 nmculture tapes (Cat#3520%$3, Fal con),
wi th such tuba containing I x 10 calls in a volune of
0.25 ail. Tubes were Qvlded into four sets of five
tubes. To such set was added tither nedia

(RPM | 640. 3%°BS), di ned anounts of control human 1g01
anti body. R tuxan. 2137.v16, or 2H7.v31, The fl oat

Jeoftedydedmion of each anti body was 30,10 3.3 and 1.1 nM
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PRGN 69 (rhuMAb 2137) I'n subjects with noderate to
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SRajede ﬂ'ﬁ?@ﬁ&?e’d‘mﬂ%d i sé+@?£'mk° escal ating

doses of PRO70769 In conbl nation W|th MI'"X In

MbvjomeMesikst h Nxxl erau to sever RA. The study conshi

Oifys G SRoOAS Mirbuiltor @i npHyEISH: aMBflund tohebilin of PROHIE indulippts with

WQ%% { a larger nunber of subjects. The
ponsor w |l remain unblended to tranbuent assignment.

11) Subjects with noderate to sever RA who hove felled
Sgpdy Tualppde d| seaso- nodi fyi ng andr heunodo  drugs
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of nonsrerol dal at d4of amat J y drugs (NSAID")

Subjects wll receive two TV Infusions of PRO70769 or
pl acebo equi val ent at the indiaai cd dose on Days |



and 1S according to the fallow ng dose escal ation pl an
(see )4uro 22). Dose esoa>gtion will occur according

to spealfe criteria and after review of safety data by
an 20 Internal safety data review conmittee and
assessnour of acute tvxieity 72 hours follow ng the
second infbsloa In the that subject treated in each
cohort. After the dose escal ati on phase, 40 additi onal
sutdoa(s (32 active and 8 placebo) will be random zed
to each otthe fallow ng dose | ovehs: 2x50 tug, 2x200
ng, 2x500 ng, and WOOD ng, it the dose | evels have
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chinmeric antibody that has nurine 1'R nskiuat to be
adm ni stered ate dose effecilws to adriovc conplete 11
coil depiction to obviate an anti body nospoasc agai nst
it, the present humani zed anti bodi es can be 20
adm ni stered at dosages that achieve partial or
conplete B cell depletion, and for different dhratitna
of time, as de ireil fur the particular disease and
patient. Tn rddi don, these nodbodl es denonstrated
stability in solution. These properties of the

humani zed 2H7 anti bodi es make themideal for use as
ittlnmunotiter woth; Mont in the treatment of CD20
pd’S| {YCRPENICEress. 195 198 ADB8 50K Havdhmek ofixpeioeeb hnibivizg e (D, Welr & €.
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2. The antibody of claim1l1, further conprising the H

cb4in CDR I sequence of SBQID NO | D and CDR2

saquenuo of SAQ TD NO, 11. 3. The antibody of claim 2

footer conprising the L chain CDR] sequence of SBQ ID

NO 4, CDR2 sequence of SHQ TD NO, S. CDR3 sequence of

SAQ ID NO, 16 and substantially the human consensus 15
framework (FR) residues ofbuman |ight chain x subgroup

IWHAT I CLAIMRTAIS: anti body of the preceding cl a| rrs

conprising the Vil secLuence of SEQ 1D NO 8.

ant i1.botiluresnized aatlbady thurbinds humas SRR ﬁgﬂﬂﬁm-hvﬂhs &Q&M&@mﬂ wherein

@/fc uﬁﬁ@cﬂf s effbotive 10 Eepln_ﬂ RinaRE R Iﬁﬁ \@loahtifiody cotipfifiag i thalthchaln Vuriuble
u.r i
Pt Vi e e of oS BB o kbl AAAICHAD oy and
3 Buhlially @whmnanImnﬁmewtmkél’lﬁmﬂdwwhmn deanywhuin subgroup I (V) 11).
whes el R LbbBody e bR o, ﬁlt@lﬂ%@ﬁiﬁﬂh& fhe PERAIN CDR D Reglidn@diéf SEQAD NO. 10 and
g avy chai n Qe al scgacnce of SBQ TD Na 21 and

PR2 ﬁ'@’&?f%@ @ YThe antibody of claim!| , wherela
t he3 arihe psitipdyl of clalie, f8thorisamprivs e d chalmEPR basuenescof $HQ 1D NO. 4, CDR2

@D NS IsOCORFARGS: &éﬁ@ﬁﬂi@ 16 anlQbrtdntiamoth@ Ruman conzensus
respect 10.. The nt| od |m5 but with
Fmmbugek R0 geoers othyarer fight ol ﬁ%‘%? gkx hd NI t10A in
t hte4 Ik-)l'lﬁlhanﬂbodyZﬂﬂmpdoﬂQ@AlalmN notnhl&lﬂg Wism?mtfhﬂé%mm .8,
an o@-’]ﬁé 0.2.
Waﬁfb east_ One .amho {Bhoe or4BQ 10N

fﬁc“s'” mmmawm%a? %&fé@@&%ﬁ“w&mw

The? al‘ltlmhnﬂigdyafoldh'eﬁ.whm the Mren Z5Grin Ta onlgG80 sai d

f lt"'ﬁlu 2?_” hﬁh\g fﬁgkhtbﬂdhwychﬂn amino
of .claim i s v aV| n
%“ﬂéﬂﬁﬁgwﬂﬁr&#ﬂ%ﬂggﬁ%wy ent a of SEQJD )
1409 2 Fhe gutibodyteelaim 1 wharsie te agibgd Tying the fight and heavy chain awino

2RO IO NO, ﬂladda.a.sisp@nﬁl)and o ac:| d substitution

o iy i 14 i A

End S84 dx the L ohain, R322A 16 The antibody of claim1.10
V\/n ene e ditwo@r&rmb@dw pacaﬂﬁz clafins, Frtherr cofipfisingtal R @ erspwining 4cid substitation

%?’é@ g Sair X ntl,act|V|tyas,
$98‘:e mmﬁ%mﬁmﬁwkﬁeﬁi??% i st ok

giB3.cot atad oo a oyztoxio agent 19. The

e it g o s i

Buspgiot thisf doorprees G adivid ai ns, whi ch antl body i n

pr Ow"m rl‘-l.m, 1! Dali ||-"‘.;»A’5 d

6 %89&!@&,' ﬁ Siaft f-) P Rfbois s id¥ad] Wﬁfvﬁm 2758 EHiaWigg at Jeast 10-fold
cIa expression vector encoding the
kvaroved APCEmotlyvity ‘BFE’C’EM ng clainms. 23, A host

cel iv mmﬁymmummmwmmmmmgﬂwm-

83 L’}“%‘F B R hfid i pnbhganes
2?2.%%&9@”9@@»@%@%%@ ?““*‘“-
o @”fwmh@ oBuiyiabiielprocetiing cigio evhish antirody iy mediaed g
©! S0l s RRGAAL 0 ki B aihRy o?ﬂiybnédf@kpﬂmdﬁu@mns

m 24 an ecoverl n th wody
frcﬂ%ﬂ?@%@“ﬂﬁﬁwh‘gﬁ'“ N S %dg’ﬁ‘p ISl
t hezsamnd@adumfpdﬁhgaa mxcacwomdmr ier: 28. The

0 ofddy | Ing ¢lai
gi} ?Ih%h&p'gﬁgﬁe Carri s glig‘ﬁar rmceuto?éggi Iy ng i
acc@pﬂbb@@ﬁﬁfq 24‘”‘“

Kl



10 29. An article of manufacture conprising a

contai ner and a conposition contained therein, wherein

the conposition conprises an antibody of any of the

preceding clains. 30. The article of manufhcture of

cl ai m 29, further conprrsrng a paokagc insert

i ndi gatin tha wsnpuni tion can be used to treat

non- @lﬂqﬁ"’%" | W““QRWYN%FWWQ?MWMG%W comprising culturing the

apsib thatrinaiuces thé astibhiysoficliny 244ad re6 @AM (% bl ﬁ&ﬁ‘&g'ﬂﬂgﬂuﬁlm.

2?2!””“?1%%“@@ 'P‘E“‘?’fm%y Aol L o5

tr eaE? n 93‘"@92 '@WM qmlwprprﬂﬁ's’rvt@and the carrier is apharmaucmica!ly
ackeeptedt eurdang t o a padent suffering f rom the cancer,
a th 'p Ve anp t he hymani zed

0% PRI kb e Pl S0 SR ctrvapio rorein, whrein the
33 ﬂ%@*’ﬂwweﬂw&rs %‘I*‘a‘#h‘?ﬂl@f apyf itheipreceding oBIBBO posi ti ve
cancal Ths aiclBotwidubanghaiia zo.rfmhretuaer?alr g o pAd gg;eﬁme&rthﬁrca:rng thet the

rret hﬁ%.gg{iﬁogom t}?uﬁét 5%’9{&1 gg‘%ﬂﬁbcyt e

p r aI Yri‘himstiodioh !argwqiw aguptpisig d eelle [n-vhyD) comprisinBiventantitdB dells fwith the antibody
ckamnmﬂﬁewmaﬂg ¢latink, Ahopcd Kifling ths B&MsONi ¢ | ynphocydc

| eukpy ﬁe EF; Q? of

V\herel n tﬁe an‘tr“gg@l s 'sel ec W@@ﬂﬁ'&fﬁ“ﬂmmﬂmﬂmﬁﬁm
amapt of\irciumgniacd CO2A Hiadihgamibgly of agy of the

thmspldm.r ve am no aci d sequences as shown In the

fIluf 34
V\herel the ant |%ﬂd# IMW%I gmg w
heaW e grofbod of el D3R pesitive panesely n }lma!romcﬂm-)«r
Zﬂﬂnphwﬂpmmmmghihmmupf claim 33, wherein

f’igg sgntn%S 97?%]/ ar %a%ﬁ%qmﬂﬁe ¥ 3 i al. m 52“

Anoas Disored 3 e B4 ordd wictin e oy g st i opeistos
oHE-vIgna Mﬁhe'rla,p@!ﬁ mg:empcmmmmmumommsa ﬂaumand
V!hﬁés&l n di e cancer |Is non- Hodgkr n's |vynphot ua

|
e A Aty
W@Wﬁﬂkdm sol one. $5 41.

A mes. m&mm@mmmlmwﬂmmamwembm 275-
terlngtoapaddnt srtfEering from the ‘

au al muuno d| t her spe dcaIIy effectlve anount
59 cHth v ofedpbae o2 ﬁ&Mé’ the Big0t Siasstfroe

ummqsmwmr aim 42. The net hod of claim 41,
whegegi mmwwmhﬁﬁﬁé&wnﬁn—w

?Fouﬁ congl St Hg M@&M“ PW&#Z%W o, vinordatlno

eslreinisolvgggener ' s d| sease 40 i nf | arrrratory bowel
di SeR Iemethedl of Beddhg Vistorifig B patint suffering from

%ﬁuo%odc hronbgc*toselglé% ure %mwanwyof

#eysing ofshe procedigdluips | yncunpat hi es, rryast heni a gravis,
v asgu |'11h5 in&hodiﬂ‘m A5 whtedid ﬁé‘ﬁmﬁ.ﬁﬁ%ﬁw is SldR6hl BOR the group consisting of

HlePhae iRl Aoy e femiafr e S, peassers dcue,

mﬂetu#a@u fboiwed distnsd, tdigpathic HPonthodvoperidyarmues (G, Ughmbxitia thmmbocytopenic
flapm{ pmaﬂ BiftoifRINRY tiuBLy egme.nrnﬁag& icﬁﬂ:sl&,‘i:s&d&ﬁs @gﬂ reﬁm%paaay.

c o nd er W ent \E&b"%’@ﬂ{’}% g udt'x ayrxgumc, jotgen's syndrome

mm{mvmpnbdﬂerve agent . 46 11li e met hod of cl ai m 4S,
Wh e irte idifod o BIRHRNAR e difiBRE tisdaie ERBINAdICartritie

47. A nethod of treating an autoi ngtune di sease
ael cctcd fromthe group consist®ng of



10

15

z5

k1)

Dcrrnatemycm tis, Wagner's granul omat osis, ANCA

(i ncl uded under vasculitis), Aplastic anemia, 10

Aut ot mune henol ytic anem a (AWHA), factor VIII

defici ency, henophilia A, Autoi nmune neutropeni a.
Castl cman's syndrone, Qoodpasi une's syndrone, solid
organ transplant rejection, graft versus host disease
(13VHD). |1 gM nedi ated, thronbotic thrunboeytopanl o
pur o EG) of i, Ker bt Usfilbrbngto B b ol erpoutc sgon.

h BTN i terstitial
11 e it et SRR 4 Al o mhe A Aeep b an miSakppesive et
Qui - St rptpd o chimd. sheein e hgeunefparedsivy SRS inbthdirexate,

gi a4 /pakrhod(o?&kaﬁug'\ﬁrwuﬁﬁmrﬂﬁnkﬂrséas"&u:cJggs‘a‘;ﬁ)ﬁa{1y R briing of

I .S, wKawasaki ! s DI sease, an
Rl bk SR e o ABIEA lgeitp0 Hodsh yskasit), Aplastic apanie,
%;’mﬂﬁ EEmaistic aucntie(AdHAR ey VET defkisnay) ﬁl_ﬂﬁdngiﬁ]i hY Auimmune nevtropenia,
Caingl In ldﬂﬁwﬁo uft" gpm I . r '
Wi ll(iﬂgla Mﬁﬂﬁé%‘ﬁi:’ ?:'_t:ﬂgr e 5‘?7 Qﬁ%&&fﬁg&h@@ﬁ%ﬁ%% %WA’FW?“ host diseuse

grein 15 S aTRacytanepic pesaye (TP RHrstirand'’s Thisoidius,
NPLRACAeR i horipbeid ineeiidol posupoaits (OV) BrEnchmls Bk @R (non-trunsplant) vs.
NEL@ - BirreHptarbhb, Mede vesdél v&fnulﬁigiiam?agll &%Js)gagtg%n@gﬁum vensel

RANE s s 0D ierppodmsoParing aiabiqdnio  pant st

- frmihe dirraworticrapegtiopliveffertiie anbunnofaltDza Binding Deihaly ﬁr functional fragment

agiflence or SEQ ID NO 25t or SEQ ID NO 25 wit
co ' . NQ. aci u jtutions. 51. A vector
con? el Aty 3l e () bidhaganiosy s By

rMBifo poig prmprising the nrclaatise esiudnonol SEQ ID NO.: 24 of the
Wﬁﬁrmm&hmqw‘m sefdedi M 49 25 e
ope&s, a i on_control sequence. :
AT o sl ek oD Bt Blag & ool hotpon  papin s e i aci
segpenchpf W&Pﬂ%ggm% NPo25sithsmisssvatiye trhiso enid subsciamiduos,
s e ereetoodonipishy the MoleRacia bf dldve s6y monul gus  nonkey ‘
CO20 hd WAl : . rising a,humani zed .
waldy ’2%“‘6’@%“‘2{‘5’]'%%“"‘“. niEu'l PAURH MR by tn ! A £ S i a9
%aﬁé’.yé'," ﬁ?ﬂ%ﬂﬂ"’ ®WeS g/ M poi ysorbate 20. 73
Setfu driwet col] eomipriging thd melsicadd pfeldm SO\L. <120>

| 4L AG oAk bélipeifiol 0 aivins
nERSPOBAC] 2p ot oBieing 1 bl Std Rlofior 569 B0, 25 ot Cymomctgus
S 607434, 115 <151> 2002-12-16 <150> US 60/ 526, 163
<51 8 ligyid Seraylatinp covriziys 2 POMNPEOZTTAGUIDEY 1 20r6g/mL, 10mM histidine sulfate al
pI200 Bordgdmlisbeross G mgBBpoiibboime 39, <211> 107 <212> PRT

<213> Mus nuscul us




<400> 1 dn lle Val Leu Ser Gn Ser Pro Ala Ile Leu
. Ser Ala Ser Pro 15 10 15 dy Qu Lys Val Thr Met
Thr Cys Arg Ala Ser Ser Ser Val Ser 20 25 30 Tyr Met
Hs Trp Tyr An An Lys Pro Gy Ser Ser Pro Lys Pro
35 40 45 Trp Ile Tyr A asSpmesrnSerligsangeu Ala Ser Ay
Val Pro Ala Arg 50 55 60 Phe Ser Ay Ser Ay Ser Ay
< &47THF Mer Leu Thr Ile Ser 65 70 75 Arg Val du
a u _Asp Al.a a.Thr Tyr Tyr n G@n Trp 80 85

G st R Pl Nt e A 35 ", i Lye Lo
il besbor898; 100 105 Lys Arg <210> 2 <211> 107 <212>
PRT <213> Artificial sequence <220> <223> Sequence is
<symt hesizedr, 400> 2 1 Asp Ile A n Met Thr An Ser Pro
<Bar Sess-loeuoSer Ala Ser Val 1 5 10 15 Ay Asp Arg Val
Thr Ile Thr Cys Arg Ala Ser Ser Ser Val Ser 20 25 30
q%‘g Nets%4#34 A Tyr G n A n Lys Pro Ay Lys Ala Pro

< PPY% 3840 45 Leu Ile Tyr Ala Pro Ser Asn Leu Al a
8L Ay Vel P9 Ser Arg 50 55 60 Phe Ser Ay Ser Ay

r cyB_fE[ Asp Phe Thr Leu Thr Ile Ser 65 70 75 Ser

Leu n Pro Au Asp Phe Ala Thr Tyr Tyr Cys G n dn
T8 BOrBRo9Mosder Phe Asn Pro Pro Thr Phe Ay G n Ay
<Tdw> byss-Yaliddu Ile 95 100 105 Lys Arg <210> 3

<

<160> 53

<210> 1

<211> 107

<212> PRT

<213> Mus musculus

<400> 1
Gln Ile val Leu Ser @Gln Ser Pro Ala Ile Leu Ser Ala Ser Pro
1 3 10 15

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

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

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

Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile Ser
Arg Val Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Trp
80 85 90

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

Lys Arg

<210> 2

<211> 107

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is gynthesized

<400> 2



<211> 108 <212> PRT <213> Artificial Sequence <220>
<223> Sequence is synthesized <400> 3 Asp Ile A n Met
Thr @ n Ser Pro Ser Ser Leu Ser Ala Ser Val 1 5 10 15
Gy Asp Arg Val Thr Ile Thr Cys Arg Ala Ser @ n Ser

ddpe 15 1RMA5 TBO GlAsPerTyro |Sey Mg mﬂa Peryhlagsardat Lys
Pro Ay Lys AlasPro Lys 35 40’4’5 Leu Leu Ile Ty]15 Al a

Ala Ser Ser Leu G.u Ser Arg

ProrSorre (PISER: Gy BB o JpnPIngRT ARG Thr ELe

Ille 65 70 75 &Br Ser Leu G n P2ro Glu Asp Phe Ala Thr
20 & m1Sebrd-eysPr Trp

'@hgr M%%&l%?@grgggli‘ %ﬁ?%gs Val %Lﬁg 55 100 105 44 | e

Lys Arg <210> 4 <211> 10 <212> PRT <213> Mis

1AIS G Ut USr2aTA 005 krAngh Aka Ber S8eGlBevalVaro Ser Net

Hs 5 10 <216» 5 <211> 7 <212 PRT <213> Mus

muscul us <400> 5 Ala Pro Ser Asn Leu Al a ?

RigE) Gor lr23> Yy Sex19%Y PRY AZP1BE (i Irﬁj‘s%f e Ser

Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Trp
80 85 90

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

Lys Arg

<210> 3

<211> 108

<212> PRT

<213> Artificial Sequence

<220>
<223> Seguence is synthesgized

<400> 3
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 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 60

Arg Phe Ser Gly Ser Gly Ser Gly 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
80O 85 © 90

Tyr Asn Ser Leu Pro Trp Thr Phe Gly Gln Gly Thr Lys Val Glu
98 100 105

Ile Lys Arg

<210> 4

<211> 10

<212> PRT

<213> Mus musculus




<400> 6 A n An Trp Ser Phe Asn Pro Pro Thr 5 <210>
7 <211> 122 <212> PRT <213> Mus nusculus <400> 7 dn
Ala Tyr Leu @n A@n Ser Ay Ala Qu Leu Val Arg Pro
Gy 1510 15 Ala Ser Val Lys Met Ser Cys Lys Al a
<®er €y Tyr Thr Phe Thr 20 25 30 Ser Tyr Asn Met His
AmapAlmlSeryEerGher Mt ProTardled Bisdy Leu 35 40 45 G u
Trplle Ay Ala®lle Tyr Pro Ay'%sn Gy Asp Thr Ser
Tyr _50 55 60 Asn G n Lys Phe Lys Ay Lys Ala Thr Leu
¢ Yal Asp Lys Ser 65 70 75 Ser Ser Thr Ala Tyr Met
44,0 Ser Ser Leu Thr Ser Gu Asp 80 85 90 Ser Al a
Mak e nBhe1Q¥s Ala Arg Val Vval Tyr Tyr Ser Asn Ser
95 100 105 Tyr Trp Tyr Phe Asp Val Trp Ay Thr Gy
<4fve Thr Val Thr Val 110 115 120 Ser Ser <210> 8
M) ro B22 AsRL@w ARRTSe2213> Artificial sequence <220>
3 <223> Sequenc® is synthesized <400> 8 Au Val Gn
Leu Val Qu Ser Ay Gy Ay Leu Val @dn Pro dy 15
1 Gy Ser Leu Arg Leu Ser Cys Ala Ala Ser Gy Tyr
<2 Thr 20 25 30 Ser Tyr Asn Met His Trp Val Arg
Eamﬁ’g&lgsy Lys Gy Leu 35 40 45 du Trp Val Gy
e Tyr Pro Ay Asn Ay Asp Thr Ser Tyr

<
<2

<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 Proc Gly
1 5 10 15

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

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

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

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

Ser Ser Thr Ala Tyr Met @ln Leu Ser Ser Leu Thr Ser Glu Asp
80 85 20

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

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

Ser Ser
<210> 8
<211> 122
<212> PRT

<213> Artificial sequence

<220>




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 d@n
Met Asn Ser Leu Arg Ala A u Asp 80 85 90 Thr Al a Val
Tyr Tyr Cys Ala Arg Val Val Tyr Tyr Ser Asn Ser 95
<2200 d8fendyrisTerthpsifRide Asp Val Trp Ay A n Ay Thr
%%u E;/al Thr Vval 110 115 120 Ser Ser <210> 9 <211>
<TT9 <212> PRT <213> Artificgial. Sequ e, <220> <223>
Saqeh G, o] LB SC LAY Y O O B b el
Qu Ser dy dy"dy Leu vVal dn Pro dy 1 5 10 15
ngy5§erlael:le§fk‘f£gu ey S8 A8Y 1A GerAcly S8 Bhy pRBEmEhr
Phe Ser 20 25 3§ Ser Tyr Ala Mgt Ser Trp Val Argg A n
Ala Pro Ay Lys Ay Leu 35 40 45 Gu Trp Val Al a Val
ddreTBemsa yetAgps Gry Gy ABerclhhrlalpro By L0 5 BO Al a
Asp Ser Val Ly8sdy Arg Phe Thr4dle Ser Arg Asp %&sn
Ser 65 70 75 Lys Asn Thr Leu Tyr Leu A n Met Asn Ser
PeuTrr y2A FYGRYE ALF TH0PBS Yo Alf OAY £Wal TV T Oys
Ala Arg Gy Arg’Val @y Tyr Serleu 95 100 105 4 Tyr
p-Jyr. Ir lpy L €4k Vi Igeer

bt v Dot LI PE o e e R R
muscul us <400> 10 Ay Tyr Thr Phe Thr Ser Tyr Asn Met

ﬁﬂsSAsn Thr Leu Tyr Leu 3ln Met Asn Ser Leu Arg Ala &lu Asp
80 85 S0

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

<210> 9

<211> 119

<212> PRT

<213> Artificial Sequence

«<220>
<223> Sequence is synthesized

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

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

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

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

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

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

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




5 10

<211> 5679

LAt L

<210> 11 <211> 17
<400> 11 Ala Ile Tyr
Asn A n Lys Phe
<212> PRT <213> Mus nuscul us
Ber Ads rySerrol¢ily Tlp Fyy TRheleAispaNahr Bll@er £210> 13
<212> DNA <213> Artifici al
<223> Sequence is synthesized
“t%ctltact ttggataagg aaatacagac atgaaaaatc 50

tga gttgttattt aagcttgccc aaaaagaaga agagt cgaat

Val

<212> PRT <213> Mus nuscul us
Pro Ay Asn Ay Asp Thr Ser Tyr

1510 15 Lys Ay <210> 12
<400> 12 Val

<211> 13
Tyr Tyr

Sequence
<400> 13 gaattcaact

< @ nd2aGLol9Lg cgcaggtaga agctttggag attatcgtca

ctgcaatgct 150

t cgcaat at g gcgcaaaatg accaacagcg

gid-gast gat caggt agagg 200 gggcgctgta cgaggt aaag

€BC gat geearige aht cxirgayc gasgeitagys 250 gagct gctgc
gcgattacgt aaagaagtta ttgaagcattoctcgtcagta 300

aaaagttaat cttttcaaca gctgtcataa agttgtcacg gccgagactt

<803 lhtagtcgett tgtttttatt ttttaatgta tttgtaacta

tgagc 400
t at

aaaagaat 450

t cggt acccg gggat cctct agaggtt gag
atcgcatttc ttcttgcatc

“gdat
: éiag%s UsSC S
atg cﬁif 1]ttctattg ctacaaacgc 500 5 gtacgctgat

.aLcagat ga cccagtcccec gagctccctg tccgectctg 550

i00acgatyagragictAGtat 611n06h 0Aa0ag avrOAGAGRY 186Gt BHeCcgact
agctcttatasgctatatgca ctggtat caa cagaaaccagLs

60Q0

gaaaagctcc 650 gaaactactg atttactatg ctagcaacct
Bfa§let gga gtcccttctc 700 gecttctctgg atccggttct
gggacggatt tcactctgac catcagcagt 750
<g&g@g£tcgc aacttattac tgtcaacact cttggggtat 800

«211> 13
<212>» PRT

<213> Mus musculus

<400> 12

ct gcagccag

Val val Tyr Tyr Ser Asn Ser Tyr Trp Tyr Phe Asp Val

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

13
5679
DNA

<220>
<223>

<400> 13
gaattcaact

tcattgeotga
gaactgtgtg
tegeaatatg
gggcgcectgta
gagctgetge
aaaagttaat
atagtcgctt
teggtacceg

atcgcattte

5

tectecatact
gttgttattt
cgcaggtaga
gogcaaaatg
cgaggtaaag
gcgattacgt
cttttcaaca
tgtttttatt
gggatcectcet

ttettgeate

Artificial Sequence

Sequence is synthesized

ttggataagyg
aagcttgecec
agctttggag
accaacagcg
ceccocgatgeca
aaagaagtta
gctgtcataa
ttttaatgta
agaggttgag

tatgttcgtt

10

aaatacagac
aaaaagaaga
attatcgtca
gttgattgat
gcattecctga
ttgaagcate
agttgtcacg
tttgtaacta
gtgattttat

ttttctattyg

5

atgaaaaatc
agagtcgaat
ctgcaatgct
caggtagagg
cgacgatacg
ctcgtecagta
gocgagactt
gaattcgagc
gaaaaagaat

ctacaaacgc

50

100

150

200

250

300

35¢0

400

450

500



tccgcgcaca tttggacagg gtaccaaggt ggagatcaaa cgaactgtgg
850 <ctgcaccatc tgtcttcatc ttcccgccat ctgatgagca
gttgaaatct 900 ggaactgctt ctgttgtgtg cctgctgaat
aacttctatc ccagagaggc 950 caaagtacag tggaaggtgg

at aacgccct ccaat cgggt aactcccagg 1000 agagtgtcac
STFRYC bEAa 6 L SRREA NGy ICAYEACE t IS EC T EECarReagectB0 580
accctgacgc tgagcaaagc agactgaé:cggg aaacacaaag tctacgcctg

{99593 CAFh A BEEE T ZEEEITGE 193G TG E Ry
5

acgcatc ggc gcaag acgt aaaaag
22t 608 O 980 Y dgAalcbt Ad@accdrlyt RRBEARL ab6
g%atttcﬁyctttgca?%t atggtat cgt tgtgtat tj%téa%t gcta 1300

Saaatyed atcaprirgagishbacnget galaggeagecéggegeadggeet ggt g
1350 cagccagggg gctcactccg tttgtcctgt gcagcttctg
goicacatadt radai@fcoc aacttat Wtearecacttgggeedgfed

gccccgggt aagggcctgg 1450 aat ttgc atcgattaat
EA TSR0 i SRR E o G A A4 R AL TS0 0- 8 e Bl

ccatttca t. aagt t a 5
N R o e g R T S e I
%thw@ekﬁagkgt@%e@&%aﬁ ddcetiiGact cRpLAYATbESR
aggaaccctg 1650 gtcaccgtct cctcggcctc caccaagggc
ELRSC GEH L t b £LRGE6d GGaadatldt araciprtCiaagagraceto
ct gggggcac agcggccctg ggctgcctgg 1750 tcaaggacta

eddatoterraaderPggacgglagpacytargaat g atfcgeeagrs0eso

ct gaccagcg gcgtgcacac cttcccggct gtcctacagt cctcaoggact
BHGI2H A CPRICLEIAFEAGREY 1 GaRTHG cLErETHFc AP

tt caccc 1900 agacct acat t a

SR baretner I IRE61000" ShBE0ANS BHARETY

LS SHa0851RP 1 AL R85 CRL c HRGEAERCH A0 gL BLACEAG a
tcgtccattc cgacagcatc gccagtcact atggcgtgct 2050
§6icagefec gegithaiqegtat Ghagh gREtgageggegittgeggl ¢yEYgt gc
2100 atggagccgg gccacctcga cctgaat gga agccggcggc
atrejeiaac2BQtte gatatcast Héretdagabctaggefgeaasd
tcaattcttg cggagaactg 2200 tgaatgcgca aaccaaccct

FRAFCHEUAC 59T EHGEET CGEC Y AT EIFIGO IFEEEHPad et
tct t { t 3
e

230220 deLidRgt Ghtagres Rrtoaieasdagat@piesso
gcgaacgtga 2400 agcgactgct gctgcaaaac gtctgcgacc

Lgagoaasaatepitgaat ggtg24a0g Biategaiaht erarghgiddt ¢g¢o
aaagt ct gga aacgcggaag tcagcgccct 2500 gcaccatt at

gttt cyER gctYdareydafapcge tPeUyt tRepazTrergeatrs 3050
ggaacaccta catctgtatt aacgaagcgc tggcattgac cct?aé;tgat
PETELITAT PEERAGECT CECHIGEA TREATRCE BT TAGE Tt LY

5 e & 5a 9 599339 t&%&g‘%gé‘ =cedd actag%gg{a%g% ; g
cctg cgtgdagcatc ct cgt catcdggta
&Laéatcégg(pcc Ec@éﬁj@@@@%@cﬁg@%g C&:‘&‘:Eg@t@ Otccccc tggc 1700
accctectee aagagcacect ctgggggcac ageggccctg ggetgcecctgg 1750
tcaaggacta ctteccecgaa cecggtgacgg tgtcgtggaa ctcaggcecgec 1800
ctgaccagecg gcgtgcacac cttccegget gtcctacagt cctcaggact 1850
ctactceocte agcagegtgg tgaccgtgec ctcocecagecage ttgggcaccc 1900
agacctacat ctgcaacgtg aatcacaagc ccagcaacac caaggtggac 1850

aagaaagttg agcccaaatc ttgtgacaaa actcacacat gaccaccgca 2000



acacggaggc atcaagtgac caaacaggaa aaaaccgccc ttaacatggc
2800 <ccgctttatc agaagccaga cattaacgct tctggagaaa
ct caacgagc 2850 tggacgcgga tgaacaggca gacatctgtg
aatcgcttca cgaccacgct 2900 gatgagcttt accgcagcat
Reggaatht rdrassogt taecagastd Bgeagt c295RFLIALRHICE gt P
taaatttttg ttaaatcagc tcatttttta accaat ag&:'F 3091%0
CYaAeHTgyec Habae e ETTCTAF SR CE SR TEBA A5G 9Gagat agggt

3050 tgagtgttgt tccagttt aacaa tC. t
AR GHa2BTO6°T% 88%%@&?%% r-tY é:%ggag: gg%{t%tgc?%?

caggget at g.g¢ ! 20, cLyAACERL CRygasadAat LR
ﬁgg???atcﬁggc%tcgg%gt@g%a%t a%\atgcac 32%%%gt aaat cggaa

GG 5AREI0a ABEEEHL Y cddaagngat Ecpragg gigaaamy t82545 0
ccggcgaacg tggcgagaaa ggaagggaag aaagcgaaag gagégggcgc
82QQcadrggegebgeg cangicguay a9ggt waoh cictgegtyra
accacacccg 3350 ccgcgcttaa tgcgceccgcta ca cgg 0
gargeatact §reruete CgECTAIT FCETH® ét%gcéggg%%aa aa
cctctgacac atgcagctcc cggagacgat 3450 tod
A R e R T i
%@29&7&98& tatag%%Qgtgio%‘asg%ggga&ég"@&b@@@gﬁcﬁgﬂd’a"gt

agcgatagcg ‘gagt gt at ac fggcttaact atgcggcatc

2929620 Lg380Q.q0t:aeb9Agay dgoagpabatcageggiyt §aeo
at accgcaca gatgcgtaag 3650 gagaaaatac cgcatcaggc

geideht €00 gt t ¢ohty tcatrrga (Iatget BFO0IC e c got°
;gée;;gg%gaggr?égg% %%g%aéégg'%%?t%gggi%%%gg%gg%%t gtg
R e U e e R e
SRR s fecan s Licssigamantusnosse

20&lLest € chocgrhet G thgidcecgrracaige egatckactt0B8050
ccggatacct gtccgcecttt ctcccttcgg gaagcgtgge getttctcat
4058yg28g¢ te asurtigagt Gggtadase TWICLLYGt §Ixg§eeY*FEe°
gct ccaagct 4100 gggct gt gt% cacgaacccc cc%ttca%gO
cgacthet g @IgRItRgR cC AT HEFIRTARC G IRTEFEG°Ce

aacccggt aa gacacgactt atcqgccactg 4200 .
A e R S e

tacagagttc t ¢ polRqcaac Lacathtegadggacag
Eég%f%"?g%t cﬁé?%%%t‘g{:ggg?%ﬁgact gaagccag tt agct tcgg

aa9aa0Rgt 14300 ttgot Qe €dde gedtEgPCAacataagecaO00
gctggtagcg gtggtttttt 4400 tgtttgcaag cagcagatta
CYEgnAgaacaatagyat etaseacapea gadaradds) 92ga5ggat o0
ttctacgggg tctgacgctc agtggaacga aaactcac%t 4503 00
traagLayAot ttacegE t@BgRRF AT SATR T AR afRRTCE IR t"agat cct

4550 tttaaattaa aaat ag It tta%%kga%t 8£§§Q9§Q¥%
tat C 180
ttEERART AL HEHBT* Gt ?@%tg ?gaa CaYitaccad tgcttaatca
gctgggg%%%g C.dRLEL &0 §& 46 5?99 gt @&&%Q%@Eg&&%ﬁ:ﬁﬁ adxwo
catagttgcc tgactcccCg tcgigtagat 4700
taaatcggaa ccctaaaggg agcccccgat ttagagettg acggggaaag 3250
ccggogaacg tggcgadaaa ggaagggaag aaagcgaaag gagcgggcege 3300
tagggcgcetg gcaagtgtag cggtcacget gcgcgtaacc accacacccg 3350
ccgegettaa tgcgecgeta cagggegcogt cegcatcetg cctecgogegt 3400
ttcggtgatg acggtgaaaa cctcetgacac atgcagctcc cggagacggt 3450

cacagcttgt ctgtaagcgg atgeccgggag cagacaagec cgtcagggeg 3500

cgtcageggyg tgttggcggyg tgtcggggcy cagccatgac ccagtcacgt 3550
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aact acgat a cgggagggct taccatctgg ccccagtgct gcaatgatac
4750 cgcgagaccc acgctcaccg gctccagatt tatcagcaat
aaaccagcca 4800 gccggaaggg ccgagcgcag aagtggtcct
gcaactttat ccgcctccat 4850 ccagtctatt aattgttgcc
gggaagct ag agtaagtagt tcgccagtta 4900 atagtttgcg
BIRAGRITR Hagetat £gegC ' RGGE A GGIIFCYRIZECHE2 495600
tcgtcgttt tatggcttc attcagctcc ttcccaac ga ggcg
SO0 OTa AL G PRt AGCOR T Ras SRLa AgeD

! 228 d 99669
%%%ata%t‘;g% %95&5.:%3?% g%%tksg%%gggﬁtcwagc&g gaB B

c-actc at ggcagcac tgcataattc

t&ddReEs cot dzedd Cogcd ARG Glhgdbalctdadatigidaek0
ggt gagt act caaccaagtc attctgagaa tagtgtatgc 5200

ggcgacgglagat i gebgs taycagnyy C Hcaaagmegggaicangtanseggceca
5250 catagcagaa ctttaaaagt gctcatcatt ggaaaacqgtt
eYICGIGYL FAFITO IR LFABIINES TFGARIICCaB TFEEEAL gag°
atccagttcg atgtaaccca 5350 ctcgtgcacc %gact a%gso
FRLTSERTTA FoPTEPPT CHEo BRI 4 e R0~ U5t T A

t 4
gg%%gggg}g%g%@éﬂ Q:%Egg&aag?t G 333299, 9731 2299864343050

t'gaat ac actctt cctttttcaa tattattgaa

Bl cegeatbtdacgaglbaldigt €freatgracacgrbacal abbo
tgaatgtatt 5550 tagaaaaata aacaaatagg ggttccgcgc
ac@jatrtcoC gt gapaagt geecsiiigy segtgangt gotttaagertad sl
ttattatcat gacattaacc tataaaaata 5650 ggcgtatcac
P GEESET OteAEr Fe SIS R L IRPIL I tecgqrpsasgat 4499 2>
PRT <213> Artificial Seguence <220> <223> Sequence is
SSHREAEETY GACIROBS CPAENTASCE YRS I RSO TI R AT ARED Leu

[ 1 a
I i T W 1 P e TR e R
3829 RBEOcSRE g ache WablligAyd RRfagddtaGagAsPY G234l
Thr Ile Thr 35 40 45 Cys Arg Ala Ser A n Ser Val Ser
ThragSgt tSergdagrgPerggtytadvet cdu@toEdB0agddogadap 479¢ G n

G@n Lys Pro Ay Lys Ala Pro Lys Leu Leu Ile 65 70 75
Tyt tPgratAcChI St cag IFtERe e Secceqgavaraspapdet2 2R g

Phe Ser

80 85 90

ggtagctctt gatccggcaa acaaaccacce

tgtttgcaag
ctttgatcett
taagggattt
tttaaattaa
cttggtctga
atctgtctat
aactacgata
cgcgagaccc
gceggaaggg
ccagtctatt
atagtttgeg
tegtegtttg

agttacatga

cagcagatta
ttctacgggyg
tggtcatgag
aaatgaagtt
cagttaccaa
ttcgttcatc
cgggagggct
acgctcaccg
ccgagegceag
aattgttgecc
caacgttgtt
gtatggettce

teceecatgt

cgcgcagaaa
tctgacgete
attatcaaaa
ttaaatcaat
tgcttaatca
catagttgcc
taccatctgg
gctccagatt
aagtggtect
gggaagctag
gccattgctg
attecagctcee

tgtgcaaaaa

gctggtagcg
aaaaggatct
agtggaacga
aggatctteca
ctaaagtata
gtgaggcacc
tgactceceg
cceccagtget
tatcagcaat
gcaactttat
agtaagtagt
caggcatecgt
ggttcccaac

agcggttage

gtggtttttt
caagaagatc
aaactcacgt
cctagatcct
tatgagtaaa
tatctcagcg
tocgtgtagat
gcaatgatac
aaaccagcca
ccgectecat
tcgocagtta
ggtgtcacgc
gatcaaggcg

tecectteggte

4400

4450

4500

4550

4600

4650

4700

4750

4800

4850

4300

4550

5000

5050




Gy Ser dy Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser
Ser Leu 95 100 105 dn Pro Au Asp Phe Ala Thr Tyr
Tyr Cys A n H's Ser Trp Ay 110 115 120 Ile Pro Arg
Thr Phe Ay G n Gy Thr Lys Val Qu Ile Lys Arg 125
dQgdBHt Gothlagasit apdergakeg RrgtSdnrtyactPhegddteS e Pro
Pro Ser Asp u 140 145 150 G n Leu Lys Ser Thr
%gacaﬁa%wavaﬁt‘a@%@&tﬁ% aAgﬁcaﬁ%ﬁg tf@@ai%tléé" Phe

N

a C a CaT T
%dyg %%é g‘é%dég?tgsr‘e fée‘%%T%%QLég Lé:)rﬁﬁgggz 0 23%502)1/{)

AlragbepraTytttGabadty ot chys gdahaabytt Alta cGyggcgl s3ddal

Thr Hi's 215 220 225 GAn Gy Leu Ser Ser Pro Val Thr

dapacBelrcaPhgodsht AT gadgrt@ry at28ePt288 L402aPs B> 15

<211> 248 <212> PRT <213> Artificial Sequence <220>

wgﬁc%‘éqﬁ%a%’: §yﬁ$cwé§Ffz ddracF56s Gfg%'itCLyg“LOys

t c aagqga aaa cgg '\é%t Phaea Va?"

9(5’ i%g a§er ETCI ggﬁgag‘f’ﬁ ,&g /ﬂ AR éaugs\?al ﬁ n Leu

%\;aaéac ééasgét%?ag& %gatagt}étigdétg:%ck@Uta\{@Lmtv%aﬁ By Ay
er g Leu Ser Cys 35 40 45 A a Ser Ay

aa&ttﬁxﬂcapbgngBEtéﬂ dtditgabt® daklcddiagt TiqaaVatart560555 60

Arg Adn Ala Pro Ay Lys Ay Leu GQu Trp Val Al a Ser

tdgeapzatapBack3a¥aog REbtAIpIT \AcafsiF ol egdfpat sy 840 Asn

Gn Arg Phe Lys Gy Ar

acctgacgtc taagaaacca ttaté%tcat gacattaacc tataaaaata 5650
ggcgtatcac gaggecccttt cgtcttcaa 5679

<210> 14

<211> 241

<212> PRT

<213> Artificial Sequence

<220>
<223> Sequence is synthesized

<400> 14
Met Lys Lys Aen Ile Ala Phe Leu Leu Ala Ser Met Phe Val Phe
1 5 10 15

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

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

Cys Arg Ala Ser Gln Ser Val Ser Thr Ser Ser Tyr Ser Tyr Met
50 58 60

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

Tyr Tyr Ala Ser Asn Leu Glu Ser Gly Val Pro Ser Arg Phe Ser
80 85 20

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

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



80 85 90 Phe Thr

Leu Tyr

Leu dn

Ile Ser Arg Asp Asp Ser
95 100 105 Met Asn Ser

A u Asp Thr Al a Val

Ser Ser

Yo 165V EFFF

Val Thr Val

R

Thr 200 205 210 Val

Ser Asn Thr

240 Lys Ser

Ly Asp

<223> Sequencé®?s chimeric

R

>
Laat

S

o

Cys Asp Lys Thr

Lys Ser Thr Ser
BEP

Fg%sﬁfl

d

A

Ala Ala_Leu
Ishel Bt 58

Lys Asn Thr
Leu Arg Al a
Tyr Tyr Cys Ala 110 115 120 Arg
Trp Ile Ser Asp Phe Phe Asp Tyr Trp Gy @ n Ay Thr
Treuvall 28a18G: 285 Séal valhPhy/dlleSelre Sup FAjoaSS8eAsFHLU ys
Ay Pro Ser VatoPhe Pro 10 14014%5 150 Leu Al at¥ro

A5155
ﬂSEPr 0

170 175 180 Trp Asn Ser Gy Ala Leu
ord ¥rgVBhu S I vEDGRY £ ve85dPRsd 901, Val
r?rSerrgSQﬁgGI y L%{J Tyr Se[r,g_Né'gSSer Sgeprg \s/al 18\2a|

Leu Ay Thr @n
e aTyrsek| @yCpsn Aze 8l c1R21&r204l 285 AAsNGHL $sbyserPr o
Asp Lys Lys9dval

Lyss Val

CBgect obf o

pgagc 400

<400>

Pro Ser Ser Ser

16 gaattcaact

du Pro
H s Thr 245

2315235
y <210> 16
$678Th< FD Sepnpek 593 F<Ar Th% LEF AT Skefu ERE ehi{§<2zo>

g g a is
R B e i gaat

100 gaactgtgtg cgcaggtaga agctttggag attatcgtca
€lrgeaati@at sekb@er tIGYGCPAAl ahe 1geJSANBAE r=ACKANGAYCBLu
gttgattgat caggbtagagg 200 gggezrtgta cgaggt aaagpo
cccgatgcca gcattcctga cgacgatacg 250 gagctgctgce
@rsgatt acgt aaagaagtta ttgaagcatc ctcgtcagta 300
aaaagttaat cttttcaaca gctgtcataa agttgtcacg gccgagactt
(3500 9tagtcgctt tgtttttatt ttttaatgta tttgtaacta

Sgaiit at g aaaaagaata 450
<213> Artificial Sequence

<220>

<2235 Sequence is synthesized

<400> 15

Met Lys

1

Ser Ile

Gly Gly

Ala Ala

Arg Gln

Pro Asp

Phe Thr

Met Asn

Arg Trp

Val Thr

Lys Asn

Ala Thr

Gly Leu

Ser Gly

Ala Pro

Tyr Asp

Ile Ser

Ser Leu

Ile Ser

Val Ser

Ile
5

Asn
20

val
35

TyrY
50

Gly
65

Tle
80

Arg
95

Arg
110

Asp
125

Ser

Ala Phe Leu

Ala

Gln

Thr

Lys

Thr

Asp

Ala

Phe

Ala

Tyr

Pro

Phe

Gly

Asn

Asp

Glu

Phe

Ser

Ala

Gly

Thr

Leu

Tyr

Ser

Asp

Asp

Thr

Leu Ala
10

Glu Val
25

Gly Ser
40

Glu Tyr
55

Glu Trp
70

Asn Gln
85

Lys Asn
100

Thr Ala
115

Tyr Trp
130

Lys Gly

10

Ser

Gln

Leu

Tle

Val

Arg

Thr

Val

Gly

Pro

Met

Leu

Arg

Ile

Ala

Phe

Leu

Tyr

Gln

Ser

Phe

Val

Leu

His

Ser

Lys

Tyr

Gly

Val

val

Glu

Ser

Trp

Ile

Gly

Leu

Cys

Thr

Phe

t cggt acccg gggat cctct agaggttgag

Phe
15

Ser
30

Cys
45

vVal
60

Asn
75

Arg
20

Gln
105

Ala
120

Leu
135

Pro



tcgcatttct tcttgcatct atgttcgttt tttctattgc tacaaacgcg
500 tacgctcaga tagtactgtc ccagtccccg gctatcctgt
ccgcctctcc 550 tggcgagaag gtcactatga cctgcagagc
cagctcttct gtgagctata 600 tgcattggta tcaacagaaa
ccaggaagct ctaegaaacc atggattt aes 650 gctccat cgsso
acctcgcgtc tggagtccct gcgcgettct ctggatccgg 700
e Ryy giret Segtteach et e (ffgé c#rcd @é@a’fﬁrg@gﬁ Pdéa%%‘hgacg
750 11 ccgcadcfta ttactgtcaa ¢aYtggaget tcaatctice
catttaga,80 cggc C t,,.ca c
A T I S e
agcagttgaa atctggaact gcttctgttg 900 tgtgcctgct
a3 haadddrCalatat 6 CgaghAGge Cagaghl acagiggang ©2o0a1a
gt ggat aacg ccakscaat c gggt aact cgo caggagagt g t cacsgagca
1000 ggacagcaag gacagcacct acagcctcag cagcaccctg
Wgbryajoasd056r GHagbew or aSghgasas ateradabt'Glat
cctgcgaagt cadfBatcag 1100 ggéftgagct cgcccgtca
aaagagcttc aaca ag. aqt gt t aagc 50_. tgatcctc
%%c%égé%ﬁcsﬁi§§83§%b§1¥gﬁ?d%ﬁb?%gé%?c%%b? %%TQO
aaagggtatc tagaggttga ggtgatttta tgaaaaagaa tatcgcattt
A8y s alChigGatl Aatet tegtvdit ki GL8tiy00hAGARAEE:
cgtacgctca 13QQ@o ggcttatctg cagesagtctg gcgccgagedo
ggt gcggcca ggagctagcg 1350 tcaagatgtc ctgtaaagct
Lot ggct@earacivedBualictTaraacat g 1400 cattgggtca
agcagacacc ga@deéaaggc ctggaatgga ttggagcgat 1450
ctatcctggc aacggcgaca cgagctataa ccagaagttc aagggcaagg
< ccactctgac tgtggacaag tccagcagta ctgcctacat
:%ﬁ?ﬁggﬁ%gc 1550 agcctgactt ctgaggacag cgctgtctac
S14 QEOGLG; e gt cla 1600 ctatagcaac agctactggt
acttcgacgt ctggggtacc ggaaccacag 1650 tcaccgtctc
<gigggcect cc accaagggcecc catcggtctt ccccctggca 1700
<EXCl sedemae angaacatie t gggggcaca gcggcecctgg gct gect ggt
1750 caaggactac ttccccgaac cggtgacggt gtcgtggaac
< degccc 1800 tgaccagcgg cgtgcacacc ttcccggcetg
?%gaé%@t cheq%gfg%gﬁagait@esg FRRELCAEAF A FRAYTGt ght
?accgt ccctt ctcagca ct t gcaacacca a1a9(a)o o ggcga%c%&
R 4 AR R dRe R S P AR O REG (RPTREL o
8044088662800 LGk L gL0AGARAA Sl acaraL b AC eap cocat
000~ gcaccCagtat cgfccattcC gacagcatcg ccagtcacta

tGReEt 9 Gedditlar £ 220500606 fehatRGE! daddedARCLOC
ccgcgttgecg tcgecggtgca 2100 tggagccggg ccacctcgac
gdgrgat ggaagyrtggay eagosiccyg gaantedybOcgaggat iagag @

ct ccaagaat tggagccaat caattcttgc ggagaactgt 2200

R gERCa IoTTAa8E CRRIAPEAY IETARIRCE CHITYEP e éftcat ct

e LG OT00 T AL RS e e Gt ToRty
BCLL9961:29 50619969999 £330a tttgtaacta gaattegage 400
tcggtaccecg gggatcctet agaggttgag gtgatttatg aaaaagaata 450
tegcatttet teottgeatet atgttegttt tttectattge tacaaacgog 500
tacgctcaga tagtactgtce ccagtccecyg getatecctgt cegectetece 550
tggcgagaag gtcactatga cctgcagage cagctcttet gtgagctata 600
tgcattggta tcaacagaaa ccaggaagct ctccgaaacc atggatttac 650
gctccatcga acctcgegte tggagteccet gegegettet ctggatccgg 700

ttctgggact agttactctc tgaccatcag cagagtggag gcagaagacg 750
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ttgccttact ggttagcaga at gaatcacc gatacgcgag cgaacgt gaa
2400 gcgactgctg ctgcaaaacg tctgcgacct gagcaacaac
atgaatggtc 2450 ttcggtttcc gtgtttcgta aagtctggaa
acgcggaagt cagcgccctg 2500 caccattatg ttccggatct
gcat cgcagg atgctgctgg ctaccctgtg 2550 gaacacctac
HEITRGHE LA SLAGRARE FOtIFISE tiFaeBCIACH ot FEREEITF6O0P
tttctctggt cccgccgcat ccataccgpc agttgtttac ccéggcaacg
C

FEBE 2T T LA WAL T FGERAGEE THPEHS 5tg 55 dEEOt
7
Flasgcaire-F100, J SLELgaLiL Saloplie ool gesse

cac gca t caagtgacc

BARCA0LALZ2 AAACEIE GatcdRBEF 3P 62280 0ac2865ddAbER
gaagccagac attaacgctt ctggagaaac tcaacgagct 2850
goReyegHEa tcgareatycagtfcatct Giggagaltggotdcegasggastargct ¢
2900 atgagcttta ccgcagcatc cggaaattgt aaacgtt aat
IHAEH AN J2XOBBCCRRCLEYTFRY WIALTITE PRI Pager?

cattttttaa ccaataggcc 3000 aaat cggca aaat ccc
S eBEAP R T e A C 0T HAL R U SP LI 0RO " ART TR 1"
§§%§§é{;&%g9& 999%%8999%%2taaa%ggg&%g%g%i’e&ag%l%so

caa“agdggcgaaaa” accgt ct at C agggct at gg cccact acgt

Bl crgancgaldRcgl GagifRras dadgthddcaggg: Haeaaat 9660
gt aaagcact 3200 aaatcggaac cctaaaggga gcccccgatt
sagaociiygaaganagaaagesdtnba wygegmasgtaggcgagaaaip
gaagggaaga aagcgaaagg agcgggcgct 3300 agggcgctgg
et gtaig ctaftpttagy Frytefalt artearascacet@cger3358°0
cgcgcttaat gcgccgctac a cgcgtc cgcatcctgc ct catt

St Gi GRIRA A E GHEG AL A CrUCA T LaEE (L

g
A R A g ek e
8469896850 6 gLl & 396256 aghbaa iRl tdyaged20 e 9h
agtgtatact ggcttaacta tgcggcatca gagcagattg 3600
teticgagiykagRfgedd abgoegghglgagasdtacCycrgashst gyt aagg
3650 agaaaat acc gcatcaggcg ctcttccgct tcctcgcectca
etAFACt oL tIBTRGaag dgeeegte Yorekaret gZcaggegrascdat?
at cagct cac tcaaa gc%g 3750 taat a%ggtt at ccaca aa
R (o[ [o)e i ﬁt%?ﬁj’éﬁg%é CYrABat PG et E8609° 9T Fadatyce
C tget

ot o D AF g B R e

tttccat "aggc
Bt SR GL CRNRE-IIQICIRRRE F:2996RFAEdRtgRAT AN G0
ccaggcgttt 3950 ccccctggaa gectccctcgt gcgcetctcect
gidteegant agigreget ttggodiiata sygataggt getigecyyst 1v%0
tcccttcggg aagcgtggecg ctttctcata 4050 gctcacgcetg
taRpgeatat ctegpveyy oot SRIGEE (ICTEIAAE CRRAPEEG A1 BBOC
ggct gt gt gc acgaaccccc cgttcagccc gaccgct gc cctta& ccgg
RSS9 C PTG ATTEEE. HEEOT fat HOART R L PR

cacoreo-£a0lnee UERE Latlaneach hlamedse

ge&draast AC g8l R62 Gl da 82300 AP hath3B0aaggtggaca 1950

agaaagttga
gcaccagtat
ctagcgecge
tggagccggyg
ggattcaceca

gaatgcgcaa

geccaaatcet
cgteccattece
cctatacett
ccacctecgac
ctccaagaat

accaaccett

tgtgacaaaa
gacagcatcg
gtetgectee
ctgaatggaa
tggagccaat

ggcagaacat

ctcacacatg
ccagtcacta
ccgegttgeg
gccggeggcea
caattettge

atccategeg

12

accaccgcat
tggcgtgetg
tcgecggtgcea
cctegetaac
ggagaactgt

tccgecatet

2000

2050

2100

2150

2200

2250




atttggtatc tgcgctctgc tgaagccagt taccttcgga aaaagagttg

4350 gtagctcttg atccggcaaa caaaccaccg ctggtagcgg
tggttttttt 4400 gtttgcaagc agcagattac gcgcagaaaa
tttgatcttt tctacggggt
ctgregoioc aagdggagc gaat arpat e argt tggbso Oc taga gayepst €890
ggt cat gaga ttatcaaaaa ggatcttcac ctagatcctt 4550

aaaggat ct ¢ aagaagatcc 4450

Pt ta Acakac§ady S FItRage caé’&t:%g‘%b&ﬁa%‘ttéﬁﬁﬁggét g3t aaac

4600 ttggte tt t
A o505t ATt ALT

Qég%tc‘E&@é‘ggEt&& QL AP 3L ag 44000

accat ct ggc cccagtgct g caatga

cLiaaf
P et
%%E%Ea&ggggw ¢kdo
acc 4750 gcgagaccca

€9GLE aea0 gt §i keagntahbt Aggag GratagAat Cogegage 4806800

ccggaagggc cgagcgcaga agtggtcctg caactttatc cgcctccatc

d85Qttaagt ttaighacatkgt tqyegyg Pgeegiodgetayeataftsagbio

cgccagttaa 4900

tCCC&&C

ttca ctcc t
EERCE LT Eo T Pa R daAt TReatt

t ggcagcac

at caa

tagtttgcgc aacgttgttg cc
FAFEAEEI GLEfiPERR GEPAFTTOL FRERIACE gt

age0a. 800

Lesdgteal Eggéc%@g@@%@cawagg%@ggg@aqgg&g@gegt&t sasggtta

gcataattct cttactgtca tgccatccgt

ccég
tcgg

caa

ottt 2600

tacat

Solfe

gagatgedd tabdpRatd Ghghgrcty @hagagdast ecaaceargbeso
ttctgagaat agtgtatgcg 5200 gcgaccgagt tgctcttgcce
cygrgtesat catygget sabcarge Jreacs 8250t 2aghagaarg 48¢0
tttaaaagtg ctcatcattg gaaaacgttc ttcggggcga 5300

%@Fé’f‘b’ﬂaaawéﬁat“f REE2ACHE tf&@@éﬁ%&a@ﬁ%@%ﬁtg? &2k ccac
catcttt t

5350 14 tc caccc aact

‘é%ac“'&{:??actt g*
@@@&9 Qc%?a:géggcg

CtCttC

atctt c

“agJrgagcada S 85‘§gaag

accac
caa

cLyLggce
atrgccy

Qgga2420: AGAGAgARAL ILLOBAL 3640

tttcaa attattgaag 5500 cafttatcag

Qﬂittcgtséigi Gal 6@ g§0Gegatdaeat Atk trgaat gdathigdab5000

agaaaaat aa acaaat aggg gttccgcgca catttccccg aaaagt gcca

56008 cggrt gasyiccttadgadaceat daatagdacdt gPakeaydtiaseso

at aaaaat ag 5650 (gcgtatcacg
&%IF(‘JStSUVC CeIYTELIPB R CARPEPFSC
uence <220> <223> Se

ﬁié"’t Y JEIHSRTT S°RPEPRE 1WECTE

Pt

gccctttc gtcttcaa 5678
akBRpsg G TPPRGaf 190

uence is C

ﬁ?gA$cca§%ac 9§%ﬂ127

@alccgpgac %céaa]t‘_gagr G@%tglglgg ﬁggaag%ﬁmﬁb@acwﬁzﬁ a

e Val Leu
aaatcggaac cctaaaggga gccecccgatt

cggcgaacgt ggugagaaag gaagggaaga

agggcgetgyg caagtgtage ggtcacgetg

cgcgcttaat gcgcecgctac agggegegte

tcggtgatga cggtgaaaac ctctgacaca

acagcttgte tgtaagcgga tgcogggagce

gtcagcgggt gttggegggt gtcggggcege

gegatagegg agtgtatact ggcettaacta

tactgagagt gcaccatatg cggtgtgaaa

agaaaatacc ctetteeget

gcatcaggeg

gegeteggte gtteggetge ggecgageggt

taatacggtt atccacagaa tcaggggata

tagagecttga
aagcgaaagg
cgcgtaacca
cgcatecetge
tgcagctcce
agacaagccc
agccatgacce
tgcggeatcea
taccgcacag
tcctegetea
atcagctcac

acgcaggaaa

13

cggggaaagc
agcegggeget
ccacacccgc
ctcgegegtt
ggagacggtc
gtcagggcgce
cagtcacgta
gagcagattg
atgegtaagg
ctgactcget
tcaaaggcgg

gaacatgtga

3250

3300

3350

3400

3450

3500

3550

3600

3650

3700

3750

3800



Pro Ala Ile Leu Ser Ala Ser Pro Ay QG u Lys Val Thr
Met Thr 35 40 45 Cys Arg Ala Ser Ser Ser Val Ser Tyr
Met His Trp Tyr An Adn 50 55 60 Lys Pro Gy Ser Ser
Pro Lys Pro Trp Ile Tyr Ala Pro Ser Asn 65 70 75 Leu
MapaSpycGaycafmagiy FagircAgly PlReaBICIFIFLSEFI yBBer
Gy 80 85 90 Thr Ser Tyr Ser Leu Thr |le Ser Arg Val
%}EftAF‘éatGaag‘?Eﬁgﬁl\‘F £ecysierap soscasnnd RESTA T Ty s
Irp Ser _Phe nkero 0
%?tﬁ\?%agdg gﬁ?raaic ccA§ 5 li_tga S A?(Sag%égt ?%f
A & cBhfha L20cck30 §@Jtc¥al RB6gddce EhegPE@PLeoSer
Asp Sy Tys paaae y S 140 145 i o T
b@dat‘a{a&tgws@nemtteucés&c%gg ddregggcgPrictArgat@ woddb5s
160 165 Ala Lys Val @n Trp Lys Val Asp Asn Ala Leu
@ yraggrtaatgogactd 2QtiFRItyB(RISERPITHCH €4qFaSeetVALOThr
Gu dn Asp Ser Lys Asp Ser Thr Tyr 185 190 195 15
%“rtgLéEECSéFg%géFC%rcgEEiFgFﬁF %aéﬁgﬁ)é‘gLE/%ttﬂFﬁc%ﬁ W

i e S e S R I SRR

L¥staset cPfe &%@ el 2 >4180
S tac N6 0Nl Belhdodhl CBowata gg?é’&ﬁﬁ%e <220>

223zt S HeasR g5 8y @a:bﬂ&fdt@c gt003act8 dhtaghysgtl ¥300ASN
Ile Ala Phe Leu Leu Ala Ser Met Phe Val Phe 1 5 10 15
Sertgpk et ALacTHIct 28 1P IARZCCRgE YRcat @992 AR R aPRati%ed3 e n
Adn Ser 20 25 30 2400

gtagctcttg atccggcaaa caaaccaccy ctggtagegg tggttttttt

gtttgcaagc
tttgatcttt
aagggatttt
ttaaattaaa
ttggtctgac
tctgtectatt
actacgatac
gcgagaccca
ccggaagggc
cagtctatta
tagtttgege
cgtegtttgg
gttacatgat
tcecgategtt
tggcagcact
tctgtgactg
gcgaccgagt
atagcagaac

aaactctcaa

agcagattac
tctacggggt
ggtcatgaga
aatgaagttt
agttaccaat
tcgttcatceo
gggagggctt
cgctcaccgg
cgagcgcaga
attgttgecg
aacgttgttg
tatggcttea
cccccatgtt
gtcagaagta
gcataattet
gtgagtactc
tgectecttgee
tttaaaagtg

ggatcttace

gcgcagaaaa
ctgacgctca
ttatcaaaaa
taaatcaatc
gcttaatcag
atagttgect
accatctggce
ctcecagattt
agtggtcctg
ggaagctaga
cecattgetge
ttcagecteeg
gtgcaaaaaa
agttggcecge
cttactgtca
aaccaagtca
cggcgtcaac
ctcatcattg

gctgttgaga

aaaggatcte
gtggaacgaa
ggatcttcac
taaagtatat
tgaggcacct
gactceceegt
cccagtgetyg
atcagcaata
caactttatcec
gtaagtagtt
aggcatcgtg
gttccecaacg
gcggttaget
agtgttatca
tgccatecgt
ttctgagaat
acgggataat
gaaaacgttc

tccagttcga

14

aagaagatcc
aactcacgtt
ctagatcett
atgagtaaac
atctcagcga
cgtgtagata
caatgatacc
aaccagccég
cgoctecate
cgccagttaa
gtgtcacgcet
atcaaggcga
cetteggtee
ctcatggtta
aagatgcttt
agtgtatgcg
accgcgcecac

ttcggggcga

tgtaacccac

4450

4500

45580

4600

4650

4700

4750

4800

4850

4200

4850

5000

5050

5100

5150

5200

5250

5300

5350



Gy Ala du Leu Val
Cys

Ser

Lys

80 85 90 Ala Thr

Arg Pro Ay Ala Ser Val
35 40 45 Lys Ala Ser
Tyr Asn Met His Trp Val
Gn dy Leu Qu Trp lle Ay Alalle Tyr 65 70 75 Pro
GgorgdarrcChyctampcTthraSeatciyr tashti@agc3araPhectoy§4@ y

Ay Tyr Thr

Ly

50 55 60 Lys G n Thr

Leu Thr Val

Asp

Lys Ser

s Met

Phe Thr Ser

Pro Arg

Ser Ser

THP2AFFPATHRCIAIE2LY (F22YHIFOY CFOB22A980 Td22gdg<9 etrOrhr

Ser J u . Asp. Ser
?fragcg%ﬁatvgptgﬁﬁia% e

Yale e dEdag
Ser "A

heaRitad atadltagdy arBedgches dayst&rieg TdAHaa§escda yeddb5
Lys Asp
JotuabPhiectPrag@ageat] TetiatBatReREbra¢glr dqUpaaglagSeesoTr p
Asn Ser Ay Ala Leu Thr Ser Ay Val
THICAPPRFIPABINICAT Val JEBFER38r Ser Ay Leu Tyr Ser
0 205 210 Ser

Ay Thr

Ser

160 165 dy Thr Ala Ala Leu Gy Cys Leu Val

< eOLL 9
< g
<

H s Thr

’

<fgds ficial

<§Qﬂ:‘c af at at
et Lys Lys ASn T

1

Ser

Pro

Cys

Liys

Leu

Thr

Ala

Gly

Ser

Thr

Ala

Ser

Ile

Ala

Arg

Pro

Ala

Ser

Thr

Ala

Val

Ala

Lys

Gln

Ala

Ile

Ala

Gly

Ser

Tyr

TYY

Gly

Phe

Ser

vVal

Glu

a Ser

245 250

a

Thr

dn

sequence

Val Ph A
drhth SRRy
goatsled 3.6

Lys

Ser Val

Thr

2%

3

Val

Thr

OEl 11

1o %h

at@e¥eabRE JdtgValecThEsVal
140 145 150 Pro Ser Val

40

185 190 195 Hi s

Val

Pro Ser Ser

16 215 220 225 Tyr
Asn H's Lys Pro Ser Asn Thr
<2308 2A0i£ikyYS lL¥guedle G U Pro Lys Ser Cys Asp Lys Thr
<210> 19 <211> 5391
<220> <223> Sequence is
<23t Rewiered is<4B0veri® ttcgagctcg cccgacattg attattgact
agttattaat agtaatcaat 50

gagttccgc gttacataac 100

Thy

Leu

Ser

Ser

Gly

Ser

Tyr

Thr

Ile

Val

Gln

Ser

5

Asn
20

Ser
35

Ser
50

Ser
65

val
a0

Leu
a5

Cys
110

Lys
125

Phe
140

Val
155

Trp
170

val
185

Ala

Ala

Ser

Pro

Pro

Thr

Gln

Leu

Pro

Cys

Lys

Thr

Tyr

Ser

val

Lys

Ala

Ile

Gln

Glu

Pro

Leu

Val

Glu

Ala

Pro

Ser

Pro

Arg

Ser

Trp

Leu

Ser

Leu

Asp

Gln

Gln

Gly

Tyr

Trp

Phe

Arg

Ser

Lys

Asp

Asn

Asn

AsD

10

Ile
25

Glu
40

Met
55

Ile
70

Ser
85

Val
100

Phe
115

Arg
130

Glu
145

Asn
160

Ala
175

Ser
190

15

val

Lys

His

Tyr

Gly

Glu

Asn

Thr

Gln

Phe

Leu

Lys

Lys

Val

[
As

e Cys
p 230

<212> DNA <213>

Leu

val

Trp

Ala

Ser

Ala

FPro

Val

Leu

Tyr

Gln

Asp

Ser

Thr

Tyr

Pro

Gly

Glu

Pro

Ala

Lys

Pro

Ser

Ser

Gln

Met

Gln

Ser

Ser

Asp

Thr

Ala

Ser

Arg

Gly

Thr

tacggggtca ttagttcata

e Ala"Phe Leu Leu Ala Ser Met Phe Val Phe

15

Ser
30

Thr
45

Gln
60

Asn
75

Gly
90

Ala
105

Phe
120

Pro
135

Gly
150

Glu
165

Asn
180

TyY
195



ttacggt aaa tggcccgcct ggctgaccgc ccaacgaccc ccgcccattg
150 acgtcaataa tgacgtatgt tcccatagta acgccaat ag
ggactttcca 200 ttgacgtcaa tgggtggagt atttacggta
aactgcccac ttggcagtac 250 atcaagtgta tcatatgcca
Sgt degdeccSwt aht JeugThe dav gieeghrs 300 Asﬁaﬁl’@(j*gé 8
cctggcatta tgél@agtac atgacctté?®s gggactttcc 350°1°

tactt t tct tat tcat tatt t g9t gat
o0 el P dle saca Jat Wookty SoA S ReEBr g™

ctcacgggga 456 "tttccaagtc tccaccccat tgacgt caat

890991 thgt 114 £EUGACCRSA0; MJaLHARGEY gact ttccaa
aat gt cgt aa caagpccgcc cca?tgacgps 550 aaat gggcgg
taggcgt gt a cggt gggagg tct at ataag cagagctcgt 600
<itoagtgaacc gtcagatcgc ctggagacgc catccacgct gttttgacct
<% 2§%at agggga ;:;accgggacc ga:;:cagcc: ccgcggcc?g
< cBgt gca ggaacgcg gattccccgt gccaagagtg
<%]égtg%‘§‘tgfé61?9966%“ﬁn§§a 750 gtctataggc ccaccccctt
<fﬁgttcgtta gaacgcggct acaattaata 800 cataacctta
! ca .{ taggtgacac tatagaataa 850
<cat>c%§%{e?§e§%c%$%%?gtg ccacaggtgt ccactcccag gtccaactgc
S i@cctcggttc tatcgattga attccaccat gggatggtca
et abeat,eCalbQietAltat brd agh mYCABL isge ameAC Phg apll akhe
ati cagat at ccagat gacc 1000 cagtecccga gctccctgtic
cgcctctgtg ggcgat aggg tcaccatcac 1050 ctgccgtgcec
%\@téé@g‘d@aﬂlﬂt@gﬁd‘d@t Ay gt Htp (TAr s PO¥FT 17
aaccaggaaa agcffcgaaa ctactgattt® actatacctc ccgc3c°t ggag
5 tctggagtcc cttetegett, .ct g g
ioate Soacra0uaT B e el By Fal Ty gkt S8
cttcgcaact tattactgtc 1250 agcaaggtaa tactctgccg
180a¢91dec0c0AGRY08ABhE aRY 0 FUegr h3lOvetaitaarpyasl
ctgtggctgc accabctgtc ttcatcttcss cgeccatctga 135060
t gagcagttg aaatctggaa ctgcctctgt tgtgtgcctg ctgaataact
I¥001ntHiraboT déag Glgagic danaCly demdilggdvagdr gdat aer
cgccctccaa 14565 tcgggt aact cccadygagag t gt cacagaty
caggaca ca ayq acagcac 1500 cta a%%ctP agcaggacee
o é%t%&g%ag‘%gc at®t éré’ﬁa@%‘agg? B0" athdagt ciy,
cgcctgcgaa gtcacccatc agggcctgag ctcgcccgtc 1600

ACAaagaget T £3a¢agg0e, AGgt &t 88 al-t UCEge Meat ggeccaa
1650 cttgtttakg gcagcttata atggéitacaa ataaagcaads
agcatcacaa 1700 atttcacaaa taaagcattt ttttcactgc

Béd GeagHdrgLégghet $HrcCld 250 seaatd calctyrarye abvet ke
tcatgtctgg atdgatcggg aattaattdgs 1800 gcgcagcat®?

at ggcct gaa ataacctctg aaagaggaac ttggttaggt 1850
é&tvﬁét‘@’égﬁg”cqgéa%&fa s S&gctit ggp T gt g‘f'E VEgt f@ggt g
1900 tggaaagt c ccaggctccc ca %ggcag aagt at gcaa
8rahocal ot I, 10028h] Al CsA08RAGHA0E, Gh0GRRAEY

ccccaggctc ccgagcaggc agaggt at gc aaagcat gego
tctcaattag tcagcaacca tagtcccgcc 2050

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

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

Pro Val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val
185 190 195

His Thr Phe Pro Ala Val Leu Gln Ser Ser CGly Leu Tyr Ser Leu
200 205 210

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

16



cctaactccg cccatcccgc ccctaactcc gcccagttcc gecccattctc
2100 <cgccccatgg ctgactaatt ttttttattt atgcagaggc
cgaggccgcc 2150 tcggcecctctg agctattcca gaagtagtga
ggaggctttt ttggaggcct 2200 aggcttttgc aaaaagct gt
taacagcttg gcadbggccg tcgttttada 2250 acgtcgt gadd
tgggaaaacc ct %gc gttac ccaacttaat cgccttgcag 2300
{1 YECA { %c“csé‘g]élsc é‘éjﬁg‘iré’aﬁ%(r §efasgalyt V@&gﬁccgat
2350 cgccctt @l aacagttgceg taftetgaat ggcgaat ggc
e g@tﬁﬁgsﬂf‘%o G5AbLL LOL Gl 120 4t ghocgot al
ttcacaccgc at aggtcaaa 24 gcaggecat ag tacgcgcecct
gt agcggcgc attaagcgcg gcgggtgtgg 2500 tggttacgceg
<EAYC@UE gacc gctacacttg ccagcgccct agcgcccget 2550
<ZiCt-t 5EPYICtt tcttcccttc ctttctcgec acgttcgecg gectttceccecg
<2B00DNA caagct ct a aat cgggggce tccctttagg gttccgattt
<%1]g3t>géﬂltfaél@6§9quel’geggcacct cga ccccaaaaaa cttgatttgg
atggttc acgtagtggg 2700 ccatcgccct gatagacggt
ccet ttgacgtt tccacgtt 2750 ctttaatagt
ggac%gcf ef t'éca Ig:ht 88 ngcaacactc aaccctatct 2800
LgQgetattc ttttgattta taagggattt tgccgatttc ggcctattgg
28508gctdnaeandt g et galhta Acoadaat tigraacgagand t
ttaacaaaat 2900 attaacgttt acaattttat ggtgcactct
cagtagaat ctdggetetygtgetab8t ggegtEaicggtdttaagoreaatic
cgctatcgct acgtgactgg gtcatggctg 3000 cgccccgaca
'et@@ge%%a’cagmg@%tgaa@t@gé%tcgaegeagga%@Fe‘Fagttgois’éP

t {t {ct t t

%cg%%gg%f Ot TG (L CTE O Ao A e IR0
t t

S e it %?2%%399%9?{’?92%?%%%

S GageiagecaGkhbéL 3g8adiraat Hrge€ya2dbkaatgganicead
atttgtttat ttttctaaat acattcaaat atgtatccgc 3300

dpabgayac acladgratice ttgacdagaat gebecctdat agggatt g gaddaggaag
3350 agtatgagta ttcaacattt ccgtgtcgcc cttattccct
tFAEEYEGoEAUT0Ch R EERFEERE C@EF@‘%WHE@“%P%%F@GC%%

AL b G e Cae T eBaLAREIE S800 - AT OO

&Q%E&&&ché‘c&ac%&&é G &e CCOAR, g@&&%ﬂ&%&g@&é@&
gat gagcact tttaaagt gctat'gtgg cgcggtatta tcccgtgatg

%Qeaa%gggmeaaﬁgagé&@ﬁag QYLEGECHCitatt 8gaLicat i
t cagaatgac 3650 ttggttgagt actcaccagt cacagaaaag

THitgtd @y gasdogyciad gactRG08s taytergagamdubetapragly
ct gccat aac cat gagtgat aacactgcgg 3750 ccaacttact
%t@egamgt%@@%gaaga@gaa@gﬁ@%a%é cfgtéttt:ﬁccgsé%f’

t t t t t tt gat
SR04 GAEAA DB LT AEE AR O dd TR ROR

Ctg%g(:%aga&%ggc%c 3RLAARAAT RJCAIJU0AGRAAAA! od

actt a géttcccggc aacaat t aat
A6t ggRt gecHRYYcLA ARt 3aa6GHB800icaattaata 800

cataacctta tgtatcatac acatacgatt taggtgacac tatagaataa 850
catccacttt gcctttetet ccacaggtgt ccactecccag gtccaactge $00
acctcggtte tatcgattga attccaccat gggatggtea tgtatcatce 850
tttttctagt agcaactgca actggagtac attcagatat ccagatgacc 1000
cagtcceceoga gctecctgte cgeccteotgtg ggegataggg tcaccatcac 1050

ctgcecgtgee agtcaggaca tccgtaatta tttgaactgg tatcaacaga 1100
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accacttctg cgctcggccc ttccggectgg ctggtttatt gctgataaat
4050 ctggagccgg tgagcgtggg tctcgeggta tcattgcagce
actggggcca 4100 gatggtaagc cctcccgtat cgtagttatc

t acacgacgg ggagtcaggc 4150 aactatggat gaacgaaat a
fRrecagatarg egtiagatagyrc ettt asttgha U 2g0ccargtegatadest t g
gt aactgtca gaccaagttt actcatat at actttagatt 4250

CRITRAEERCEEERCIET (St Ch ARG G Tt §ac¥gdt ettt t
4300 togataatctc atgaccaaaa tccctitaacg.t it
oltRgat 0 00 IBCEARAR LRatIARCh it 15t

£4dGELAR0RLGAGELS b 4A4Q04 &%Q?S&:% A2 dogt §d06edo

gcaaaCaaaa aaaccaccgc taccagcggt 4450 ggtttgtttg

stggateangraRicase aaeat gt t t treagetaagotaaat geakb0050
gcttcagcag agcgcagata ccaaatactg tccttctagt gtagccgtag
1R agt tcngarecdgoaacttoeaafan Wratgrckgcarregeeitadato

acctcgctct 4600 gctaatcctg ttaccagtggqct ctgcca
FYGEGataeagotIfCeart Hac 28987 L8R TFgEIEE %a%a&@ 0

agttac at aaggcqgc cqagt c c_ 4700
A e Al T e Daad: 22503860
£9aacLOa0a 4L AebAC 398 1Y Clah 8- ARRABLCHG L RC S CCCY
4800 aaggQagaaa ggcggacagg tatccggtaa gcggcagggt

E§GAgEaG]agddaldgad afjegeaaga BPGageialCEet BPIGHTAaRT
gcctggtatc tttatagtcc 4900 tgtcgggttt cgccacctct

ersRbgIRIC §Cragansd tagga tUary I t§eIrIs0catgagerfygdet,
gagcct at gg aaaaacgcca gcaacgcggc ctttttac 5000

PR B oA G U GE AT PEr S A OARIRRY 1 IPEL LWt 4L t at ¢
5050, .ccctgattc t t aacc

T R s R G R ek

S GagH 929 SORIYARGCHr rkelg %QQ%C&&QQE&FQQ gado

accgcctctc cccgegegtt ggcecgattca 0 ttaatccagc

H€HGaEHAL atgHck L cGaacdtgya aagegiBage atiRgesdi2 5850
gcaacgcaat taatgtgagt tacctcactc attaggcacc ccaggcttta

&30 ctowr brogragead tccegeftog daatbyttayegatdgasatsgt feP
?cggat aaca 5350 atttcacaca ggaaaca%ct atgaccat a
IHCHAERT 5P FE9IC L29BRITFRT AATIALIF R 3¥ICLIIY S /

SRt e SUBLES, TR SR
Lt atd2a.1A0k88) GRacalcal 1 RGEEAALE aldraatdtAboso
agcccatata tggagttccg cgttacataa 100 20 cttacggtaa
adtgge EECHL ect HPet A e gt £taachaeagttee ggaeat tctbb0100
cgecceccatgg ctgactaatt ttttttattt atgcagagge cgaggccgec 2150
tcggectectg agctattcca gaagtagtga ggaggetttt ttggaggect 2200
aggcttttge aaaaagctgt taacagettg geactggccg tegttttaca 2250
acgtcgtgac tgggaaaacc ctggcgttac ccaacttaat cgecttgecag 2300
cacatcccce cttegecage tggecgtaata gcgaagagge ccgcaccgat 2350
cgecctteoece aacagttgeg tagcctgaat ggegaatggce gecctgatgeg 2400
gtattttcte cttacgcate tgtgcggtat ttcacaccge atacgtcaaa 2450
gcaaccatag tacgegceccet gtageggege attaagegeg gegggtgtgg 2500
tggttacgeg cagegtgacc gctacacttg ccagegecct agegeceget 2550

cetttegett tetteceocette ctttetegee acgttegeceg getttceccocccg 2600

tcaageteta aateggggge tecctttagg gttcegattt agtgetttac 2650
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gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc
200 attgacgtca atgggtggag tatttacggt aaactgccca
cttggcagta 250 catcaagtgt atcatatgcc aagtacgccc
cctattgacg tcaatgacgg 300 taaatggccc gcctggcatt
@icgcctant acoargauc FLEgdtyiga g esd’s0 acgtagiasgged O
gtacatctac gtattagtca tcgctattac catggtgat% 400

‘ifg‘ﬁ??‘f‘tcégﬂa%?@ﬁa%ﬁft EREEGHTT JEIEH A ARICEIF act e gggg
S50, A oRiseR LBIEALETS LR 6

SLRACIGLICGGEAL L ORGE; R0  « G3RALALYE Gddtasasat 8dso
acggtgggag gtctat ataa gcagagctcg 600 tttagtgaac

©@heagalsC o @hogRyacga a8t € Gaegegadagt t dttagagaaaiSPo00

t ccat agaag acaccgggac cgatccagcc tccgcggccg ggaacggtgc
@ acatttggemt gt gyttt ot tcgotargagttagheaadagi b0
ccgcctatag 750 agtctatagg cccaccccct tggcecttcgtt
FRAEGoRaIHAASTT S9Ft0aCt é‘&ﬁf%?&&&?tgta’rﬁg %&téa%%“O

cacatacgat ttaggtgaca ctatagaata 850
eI o i P M e AR s
SRLEL&GAG! Ecg?écaseggafabga@%w Ca%eg&tfcggggﬁgtaggégcca@t ot catc
950 "ctttttctag tagcaactgc aactggagta cattcagaag

§dgtaged@yt t thiddBcgtygagiicg8s Pt PaGEY 0G ot §EBGEC AT
gggctcactc cgtttgtcct 1050 gtgcagcttc tggctactcc
daapacePge boBTacttt ghacarcygyttgttptapbraagaepEdcedy
gt aagggcct ggaatgggtt gcactgatta atccttataa 1150
%@@F@ﬁg&cl;t F&%@@E@a%ag% @FEB‘&“@Q@&F@FP?"@C&%?& aagcg
gat c caca gc tacc a
AT Ay S At L S T G S R
@&Qggﬁc%%a@a%gg ttagau]g%QQc a‘&%&éag;ggaetaa%&&%@%ﬁo
ggggt caagg aaccctggtc accgtctcct 13 cggcctccac
£ARGIUNGC acdLggt of kegtfeatggrtaserete ittt agtyatd 4o
agcacctctg ggggcacagc ggccctgggc tgcctggtca aggactactt

dt450acatc cgart bty tertyhgn @gueirse taraabtegdcetd
accagcggcg 1500 tgcacacctt cccggctgtc ctacagtcct
HHGH3RALt Bordreesdtc J5roopghed gage@étg“gg?ga&taﬂaicgt cti®
ta cagctt cacccaga tacarctg 1600 gacatg
e R M T g e

%t%ge&a&ttt 0:4026280006L - 43056 thgggtam COL G664 t30SARCT gaa

ctcct ggggg gaccgt cagt cticctcttc cccccaaaac

£LRAGHAEAGgdgFalct £ GhEAd@at £ theSCGRAE Clh-agh Byt E6HD
atgcgtggt g gtggacgtga 1800 gccacgaaga ccctgaggtc

Syt t eREC BCREAFCA’IR §gerarggeytgyatares(rtogegtrmicadtyy
ccaagacaaa gccgcgggag gagcagtaca acagcacgta 1900

‘?ﬂ?@?@i‘ﬁg"t L HPCHTT CEACELHRT RGBT CRARFLEF T %6t § &t ggca
A0, cqggg%daac aag%%g‘%t% & %ggggéggaa%c% & 9:‘%09%

ccécarcgag Ct cca aa agggcagcc

aRYAALLAC Qggj@sgé@%?ea%%gc &eggﬁgeecgggtagsé‘g@gg@m
agat gaccaa gaaccaggfc agcctgacct 2100

gctgaatgaa gccataccaa acgacgageg tgacaccacg atgecagcag 3500
caatggcaac aacgttgcogce aaactattaa ctggcgaact acttactcta 3950
gcttcecocgge aacaattaat agactggatg gaggcggata aagttgcagg 4000
accacttetg cgcteggece ttoceggetgg ctggtttatt goctgataaat 4050
ctggagccegg tgagcgtggg tctegeggta teattgeage actggggeca 4100

gatggtaage cctccegtat cgtagttatc tacacgacgg ggagtcaggce 4150

aactatggat gaacgaaata gacagatcgc tgagataggt gcctcactga 4200
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gcctggtcaa aggcttctat cccagcgaca tcgccgtgga gt gggagagc
2150 aatgggcagc cggagaacaa ctacaagacc acgcctcccg
tgctggactc 2200 cgacggctcc ttcttcctct acagcaagct
caccgtggac aagagcaggt 2250 ggcagcaggg gaacgtcttc
toatoget o gthgetogcatggacegptittt graet #AI00acttae gt a0
cgcagaagag cctctccctg tctccgggta aat gagtgcg 2350
ettt ag eyttt & tt%?@aag%tﬁt@%r@egéﬁtcggtf&céa&%t t gt

taasti] et 9t HeET iy SRR SRR

t
N

ctgarat f0¢ cefiganagaa§@gadst iggtatagot acegbgt6@@so

ct gaggcgga aagaaccatc tgtggaatgt gtgtcagtta gggtgtggaa
26503 gt bt cosgHFgaetagcteaged yUtatbagt aagajeacydad?
gcatctcaat 2700 tagtcagcaa ccaggtgtgg aaagtcccca
JEiteEER gIEaPe A HgaaTS60 Tt LE Bt RGO AER0
attagt cagc _aaccat agtc _ccgcccct aa_2800 tccgee
Bttty - B Rt e et R i ae e 80880
g@éa&%wga%tga?ggkgé t&gcteéc%%aég@eaa%g,gee&@ggt@ac @e&d cggc
900 ctctgagcta TtcCagaagl agtgaggagg cttttttgga
065868 e 80{d cqd 1d-ge0RRAY YlFhéRACHHELGHCachO
ggccgtcgtt ttacaacgtc 3000 gtgactggga aaaccctggc

gtimgesan gttt tare g ceRrIt gy cEarIdFa0cIarscteert #EgP
ccagttggcg taatagcgaa g%ggcccgca ccgat cgccc 3100
g

FIREAIR FCPFCATafte? f RFRGAIHGRTECLER §EYYt at t
3150 ttct tt t gt tattt t

P ASERg e SIS S0g T ST e (Ot el 360
gg%gggs&g%gggg&gtzg%bg&&mc &%gggﬁgcgtéﬁag@&ﬁha@o

ccag€ gccctagcgc ccgetccttt™ 3300 cgcetttcttce
e6tdgeat it Ggbe4eeac Halct EgHEey Jeddat t EGC HhLra@gcat32650
ctctaaat cg ggggctccct ttagggttcc gatttagtgc tttacggcac
84fygogtT gagoUurdgaaRaagtdcga ddapggeHayatt ggtaes geao

tgggccatc 3450 gccctgatag acggtttttc gccctttgac
g‘f‘f%ga@%&t‘é%@ﬁeﬂtfﬂ%t@%ec ﬁgggfbrg*ﬁcﬁ?é@tt@ﬁ%gaa"

act caa, cactcaaccc tatctc c 3550 tattctt
A e o S b g e gperre R BT kAR a0
t aatqttaa

e R e e e B R
bgfge 64 RadiYcad aGlbaagee arebeEHE! agdugetacghgo
actgggtcat ggctgcgccc 3750 cgacacccgc caacacccgce

t B0 ge geT ¢ Ib grrag gy (dat t gt iog ct tage a8BA09IFgtadaT geto

t acagacaag ctgtgaccgt ctccgggagc tgcatgtgtc 3850

SERATHCELY CRAREGRE At CECERAS At RgITTAgE L 1] CEPYaaga
390 t { tattttta t It
Pratsaf et RRgaantes S ARIAGY fintladde B4 Uil
££0600382o8L ACGED 0A2.4000. EGEehaldst datdsbat ttttc

t aaat acatt caaatatgta tccgctcatg 4050

<210> 20

<211> 6135

<212> DNA

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 20
attegagete goccgacatt gattattgac tagttattaa tagtaatcaa 50

ttacggggtc attagttcat agcccatata tggagttccg cgttacataa 100
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agacaat aac cctgataaat gcttcaataa tattgaaaaa ggaagagt at
4100 gagtattcaa catttccgtg tcgcccttat tccctttttt
gcggcatttt 4150 gccttcctgt ttttgectcac ccagaaacgc
t ggt gaaagt aaaagat gct 4200 gaagatcagt tgggtgcacg
agtaggaftaeaetgccgaac ttgge @iact T agcagr w28 (ceccggetaaragat T
cttgagagtt ttcgcccgga agaacgtttt ccaatgatga 4300

@W&Fﬁttaaatﬁf@ﬁ%‘tgg &% ﬁ@@é@&@@caﬁaft%ﬁgeewﬁa%acgcc
{ t t t tt
G R T R e e S

E&%QQ&%&Q Qt@JtQ@%%&Q%QQta%%@Qc &%Q@@a*cgttgza‘aégécgj%t g6c

at aaccat ga gtgataacaC tgcggccaac 45 ttacttctga
€AAEHHM CUFcAGPALOYABGARGEL AREEE itk t tdobgerr t455€0
caacat gggg gatcatgtaa ctcgccttga tcgttgggaa ccggagctga
4Ee0tgBtagagrtata @t adtagyas (gageitgacartogtagat ¢et
agcagcaatg 4650 gcaacaacgt tgcgcaaact attaactggc
“g@ééf‘éﬂﬁct agtret ad tteeIwrgee té@@%&fé&@ aaactff‘a%ﬁggg &
gc at aaaqgtt a ccac 3 ttct ctc
S - R e Y e i el et

%%QQ&&%QSgQJthgéaC%Qgtﬂgtéta%aL&t&%ég&%sEQ&c@g§§@9at g9
4850 taagcCcctcc cgtatcgfag ttatctacac gacggggagt

€AQY6FAY r4}degd 09351AABEY RAabingas afrahsgriggaga
taggtgcctc actgattaag 4950 cattggtaac tgtcagacca
agtabt gestcc agt @bat e icbtoyaty gakt tcasgo Ot atahbrstct e
ttttaattta aaaggatcta ggtgaagatc ctttttgata 5050
'é‘t‘-"@ité%&a@aé%"a‘&%%"c CERLIAIEYTFAGTINCE CHPRELH It §AYycgt ca
100 ccccgt ag aaaagat caa a tict d atc
R R N e B
99&%@%&&9958@& bheta2QPe ARLIHLCHE0RLERANRIEEA

ccaactcttt ttccgaaggf aacCtggcttc 5250 agcagagcgc
agrbhacoraacdattgtL chtaticagt Hragstdagh agistaga ta36o
ccaccacttc aagaactctg tagcaccgcc tacatacctc gctctgcetaa

&3BPcatiuctgtdtatctagrggoiagty geeelcggcaptarazoc gty
tcttaccggg 5400 ttg gactcaa gacgat agtt accg tgg@
C

Wﬁ@@dgf"t%tg’@%%a“& c5#56° @@%WFC"’QWF@E
tt t 5500 f

D E TR0 T DA AR SR gLt ACQET P RE CPAA000 oh0

%%%%@9&5&9ggéggégegg?\ttgea&&taaé%gg&mg%ﬂge&&agwagcg

cacgagggag ctfccaggdg gaaacgcctg gtatctttat
FEHRGEHCYgRh20c@ P the@gon Labtigaat dtggageaitc gado
ttttgtgatg ctcgtcaggg 5700 gggcggagcc tat ggaaaaa
cycagTEn gt yEygcct tohatgmogytdcectaBEEOrtaqggeataat Lo
tggccttttg ctcacatgtt ctttcctgecg ttatcccctg 5800
%ﬁﬁt@F@Q‘ﬁ@ac?%@E'@ﬂ RPIHEHR QIEPEGE Y CE 2P PFadtYtt cge

e T R R S e

AHacege
95k 90CL 9-AtdiGat aakp3ala e@eaegéaggce@cg%gag@a@gmo
cccgact gga aagcgggeag

gagcgcaac 6000

cgactggtat
cggcctoecac
agcacctetg
ccecgaacceg
tgcacacctt
agegtggtga

caacgtgaat

tttgacgtct
caagggccca
ggggcacaygc
gtgacggtgt
ceceggetgte
ctgtgcccte

cacaagcecca

ggggtcaagg aaccctggtc accgtctcect

teggtetteoe
ggccctgggce
cgtggaactc
ctacagtcct
tagcagcttyg

gcaacaccaa

ccctggcacce
tgcctggtca
aggecgccctyg
caggactcta

ggcacccaga

ggtggacaag
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ctccteoccaayg
aggactactt
accagecggcyg
ctcectecagce
cctacatctg

aaagttgagce

1350

1400

14590

1560

1550

1600

1650



gcaattaatg tgagttacct cactcattag gcaccccagg ctttacactt
6050 tatgcttccg gctcgtatgt tgtgtggaat tgtgagcgga
taacaatttc 6100 acacaggaaa cagctatgac catgattacg
aatta 6135 <210> 21 <211> 232 <212> PRT <213>
e daiat b Cicakgsequent ea24cat@R0>cace@RBsc SegpaeneEns $700
synthesi zed <400> 21 Met Ay Trp Ser Cys lle IIe Leu
m@tawg\/aﬁc%t&a%rctm%tcrﬁ? Ccf"Sa‘"‘fGC %Caa@?ca\?a
Ser Asp Ile A n Met Thr %g Q. Sel Sel. LelfB 25
%@tcagg?tCNt8°§@P°%|ct€f§ﬁtﬁi§5 GO I TR TR @3
Al el t |I|b§o Trp
Efccqac&a % cr[_%? é %%ﬁg%%\!@%gégoc@ﬁﬁaa%go Lys Pro
@gfbaltlagthy:Eaﬂa@agé QcS6EgASE deidadlaraSesagchygtch 173G 75
Val Pro Ser Arg Phe Ser Ay Ser Ay Ser Ay Thr Asp
Phasgthgtc 8§céﬁic96algaata&nQCBlQ;aseaCﬂgsrCEEﬂatﬂmqﬁ PP%P(H u

Asp Phe Ala Thr Tyr Tyr 95 100 105 Cys dn
SegadPRB2 AR FRIGIPF - CFRATCPRE QEC;FCE&%‘-PCGSFO?HFQEﬂGW‘is

120 Lys Vval d I 1 L Ar Th VI

FFERLCY aRaapsEad FHITHITR BT %%‘-%%&‘P 595°Ser
Leu Lys. Ser |Cca

StbplSo R kodidkalilodit facdlh o N%éféé&&a?f@‘a" ?’S

%&%@Qaal@égcﬁrtr&al:—y&cy@&gaéﬁptcléﬁ:ﬂgﬂjg‘i beiggehagSensd y
AGn @u Ser 170 175 180 Val Thr du G n Asp

SetgdgysgAspySHaciirctippadder descBegcaSkectaBstcl 369995
Thr Leu Thr Leu Ser Lys Ala Asp Tyr Qu Lys His Lé
=‘P09’B§?FCCZGGCQ‘UB:‘IEELCPCE*AF%F?&?S“GCQ‘:WC FREIPLEEA A y

Leu Ser
ggcagcaggg

aaccactaca
acggccecctag
ttattgcagce
acaaataaag
catcaatgta
gecaccatgge
ctgaggcgga
agtceccecagg
tagtcagcaa
tatgcaaagc
ctececgeccat
catggetgac
ctctgagcecta
tttgcaaaaa
gtgactggga
ccceectteg
ttcccaacag

ttctccttac

Ser

Pro Val
gaacgtcttce

cgcagaagag
agtcgacctg
ttataatggt
cattttttte
tcttatcatg
ctgaaataac
aagaaccate
ctcececagea
ccaggtgtgg
atgcatctca
ccegececta
taattttttt
ttecagaagt
gctgttaaca
aaaccctggc
ccagttggeg
ttgcgtagec

gcatctgtge

Thr Lys
tcatget cg

cctctecectg
cagaagcttg
tacaaataaa
actgcattcet
tctggatcga
ctctgaaaga
tgtggaatgt
ggcagaagta
aaagtccceca
attagtcagc
actccgccca
tatttatgca
agtgaggagg
gettggcact
gttacccaac
taatagcgaa
tgaatggcga

ggtatttcac

tgatgcatga
tetcegagta
gcecgecatgg
gcaatagcat
agttgtggtt
tcgggaatta
ggaacttggt
gtgtcagtta
tgcaaageat
ggctcccecag
aaccatagtc
gttecogeeca
gaggccgagyg
cttttttgga
ggcegtegtt
ttaategect
gaggcccgca
atggcgecctyg

accgcatacg
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ggctctgcac
aatgagtgcyg
cccaacttgt
cacaaatttc
tgtccaaact
attcggcgca
taggtacctt
gggtgtggaa
gcatctcaat
caggcagaag
ccgeccctaa
ttctecgeece
cegectegge
ggcctagget
ttacaacgtc
tgeagcacat
ccgatecgecec
atgcggtatt

tcaaagcaac

2300

2350

2400

2450

2500

2550

2600

2650

2700

2750

2800

2850

2500

2950

3000

3050

3100

3150

3200



215 220 225 Ser
<211> 471

Phe Asn Arg Ay du Cys 230 <210> 22
<212> PRT <213> Artificial sequence <220>
<223> Sequence is synthesized <400> 22 25 Met Ay Trp
Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr 1 5
d4xabbacyoy gvadtddrge Sergddtta¥adcaGogrdogutdfabt @nr 30 0 y
Gy Ay Leu 20 25 30 Val Gdn Pro Ay Gy Ser Leu Arg
ReAFISRECOFIAPYIEEAF RCERFC@REG TIHCRIIHS CHACCTHE PRRY Thr
Ser Tyr. Asn Met His Tr Vgl Arg tttAI acP 9, 593%5 60
YT R FOFRVRE I P 0Ty
Lys
GO bRy ﬁgﬂc%@%ﬁtﬁ&@s%ys S

e Ser

L6datBécd QHaddbt t£ U tehfuat AFRcHRItal thgg98atk004405
Arg Ala Au Asp Thr Ala Vval

Yadctyrag 23@ytkIbtd 2 cciyugabegt thsagtSer adgrtcrym F§0 Phe

Asp Val

Trp Ay An Ay Thr

Tyr Tyr Cys Ala Arg Val

125 130 135 Leu Val

Thr

Vaagts&ct‘seﬁts!at&carawma%cyg fGGyCﬁC&cs%?tc%ﬂg%é“Mo

145 150 Pro s, Ser Ser, y

@chﬁthNaSt’ﬁtgagglé’gti%ﬁcf%? 8 G- ard?g -1V} Va Lys
1

%%g%ét%ggt%a%a% %a?eu ¥% g:ga@‘i:té/ ;cviéaaéhzgta}raﬁ?s%&gr

BhtadSn 190at38qAlatYedagk @U@ Bt SRitgbbycd euodyr

Ser

Leu Ser

Ser Val

Val

200 205 210 Thr Val

Sertt8egcd euctdogcTarccGrrcihy dbrpadt@tCysetAsacec

cgacacccgce caacacccge tgacgegece tgacgggett

ggcatcecget
agaggttttc
cgaaagggcc
aatggtttet
cceectatttg
agacaataac
gagtattcaa
gccttectgt
gaagatcagt
cggtaagatc
gcacttttaa
gggcaagagc
tgagtactca
gagaattatg
ttacttctga
caacatgggg
atgaagccat
gcaacaacgt

ccggcaacaa

tacagacaag
accgtcatca
tcgtgatacg
tagacgtcag
tttatttttce
cctgataaat
catttccgtyg
ttttgctecac
tgggtgcacg
cttgagagtt
agttctgcta
aactcggteg
ccagtcacag
cagtgctgcc
caacgatcgg
gatcatgtaa
accaaacgac
tgcgcaaact

ttaatagact

ctgtgaccgt
ccgaaacgeg
cctattttta
gtggcacttt
taaatacatt
gcttcaataa
tcgecocttat
ccagaaacgc
agtgggttac
ttcgcceega
tgtggcgegy
ccgeatacac
aaaagcatct
ataaccatga
aggaccgaag
ctecgecttga
gagcgtgaca
attaactgge

ggatggaggc

ctcecgggage
cgaggcagta
taggttaatg
tcggggaaat
caaatatgta
tattgaaaaa
tcectttttt
tggtgaaagt
atcgaactgg
agaacgtttt
tattatceceg
tattctcaga
tacggatggce
gtgataacac
gagctaaccy
tcgttgggaa
ccacgatgee
gaactactta

ggataaagtt
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gtctgectcece
tgcatgtgtce
ttettgaaga
tcatgataat
gtgcgcggaa
tcogeteatg
ggaagagtat
gecggeatttet
aaaagatgct
atctcaacag
ccaatgatga
tgatgacgcc
atgacttggt
atgacagtaa
tgcggcecaac
cttttttgca
ccggagcetga
agcagcaatg
ctctagcettce

gcaggaccac

Pro Ser
3750

3800
3850
3900
3950
4000
4050
4100
4150
4200
42590
4300
4350
440Q
4450
4500
4550
4600
4650
4700

4750




215 220 225 Val Asn His Lys‘Pro Ser Asn Thr Lys Val
Asp Lys Lys Val du 230 235 240 Pro Lys Ser Cys Asp
Lys Thr H's Thr Cys Pro Pro Cys Pro Ala 245 250 255

Pro Qu Leu Leu Ay Ay Pro Ser Val Phe Leu Phe Pro
Pragbyst260c2B5coF QctFy gy sttASpacHor tamatieaoal E@0iSer
Arg Thr Pro A u Val Thr s 275 280 285 Vval Val Val
MGFIVIAICSHEIFGLE LY (FIARHF PF D QﬁaEC%ggL%CPﬂ%tgﬂsﬁSS%go
295 300 Trp Tyr_ Val
ERetie pebaritg dsafRtt ontBionisly Whre et aing,r
ThL T oL 683203250350
%515{; gélichg%JatHl sc% gty@ét ?L %ggté@n €] yg%ys u Tyr
EMS oGV Sac 3§5ca%4Gc3341§tﬂyaﬁct\/a|taSEEadﬁﬁ dges bt evodr o
Ala Prolle Gu Lys Thr Ile 350 355 360 Ser Lys Ala
bdymncE qatGtht Rty ga@igptREs qAtpadgatc Tt tFRgataef0TB5
370 375 Pro Pro Ser Arg AQu Gu Met Thr Lys Asn A n
%ﬂtCs*éﬁ!acLéaaWCC%%a%@asgottéygtfﬁéa %aaGng"sFaeB}/"qvhe

P S As T 400 4
%%crccﬂéga%%aa@ eci’ar §9ef tCthL %ﬁatlcrc[%t Sul-‘ﬁtf’gQPhr%’Or 0
%{g?ét%f tePBgoPhe
p Lys Ser

Eét%a%t]:pgc‘]'léciﬁgaaay@aa%aéé I%c% Etaﬁ:%g

Leu Tyr~ Sef Lys Leu Thr 425 4 O 435
Nt gleghyGtBaddalcfd \rchAsircat daegheigt Qysct§etttcd 4050145
450 Val Met His Qu Ala Leu Hi's Asn H's Tyr Thr @ n
byng8argd epadESad46(agbd cecSerctaghgtSac Ptaacraga §30U70

<210> 23 <211> 471 <212> PRT <213> Artifici al
§%ﬁﬁféﬁ%ﬁ? aagaactctg tagcaccgce tacatacctce gctctgctaa 5350

tectgttacc
ttggactcaa
ggggggttcg
tgagatacct
agaaaggcgg
cacgaggdag
ggtttegcecea
gggcggagcece
ggccttttgce
attctgtgga
cgcagccgaa
gogeoccaata
ccaactggca
gcaattaatg
tatgctteceg
acacaggaaa
<210> 21
<211> 232

«212> PRT
<213>

agtggctgct
gacgatagtt
tgcacacagc
acagcgtgag
acaggtatcc
cttecagggyg
cctectgactt
tatggaaaaa
tggececttttg
taaccgtatt
cgaccgageg
cgcaaaccge
cgacaggttt
tgagttacct
gctegtatgt

cagctatgac

gccagtggeg ataagtcgtg tcttaceggg

accggataag
ccagettgga
cattgagaaa
ggtaagecggce
gaaacgcctg
gagcgtcgat
cgcecagceaac
ctcacatgtt
accgcctttg
cagcgagtca
ctecteccecge
ccecgactgga
cactcattag
tgtgtggaat

catgattacg

Artificial sequence

gcgcageggt
gcgaacgacce
gcgccacgcet
agggtcggaa
gtatctttat
ttttgtgatg
gcoggeetttt
ctttectgeg
agtgagctga
gtgagcgagg
gcgttggecg
aagcgggcag
gcacceccagg

tgtgagcgga

aatta 6135

24

cgggctgaac
tacaccgaac
tcecgaaggg
caggagagcg
agtcctgteg
ctegtecaggg
tacggttcct
ttatccectg
taccgcetcgce
aagcggaaga
attcattaat
tgagcgcaac
ctttacactt

taacaatttce

5400

5450

5500

5550

5600

5650

5700

5750

5800

5850

5200

5950

6000

6050

6100




<220> <223> Sequence i s synthesized <400> 23 Met Ay
Trp Ser Cys Ile Ile Leu Phe Leu vVal Ala Thr Ala Thr 1
510 15 Gy Val His Ser Au Val @n Leu Val A u Ser

Gy Ay Ay Leu 20 25 30 Val dn Pro Ay Gy Ser Leu
<At@ Leu Ser Cys Ala Ala Ser Ay 35 40 45 Tyr Thr Phe
<Fhi> Sefivenge P& FYREResHEeE Trp Val Arg G n Ala Pro 50 55
60 dy Lys Ay Leu u Trp Val Ay Ala lle Tyr Pro

< % 65.70.75 er Ly.s. Phe
E?;/Sf% TIRr *Phi sTﬁle IIlAE‘L%e 983 J%OAﬁsghga% i D Lys
Ser Lys Asn Thr Leu Tyr Leu d@n l\/bt Asn Ser Leu 95
&00 vhO5SaAY 8eAlmapGik ASR MERI TWY @1VYaderThio BEE £4S1AL A
Arg Val Val Tyro 110 115 120 Tygs Ser Asn Ser TysoTrp
Tyr Phe Asp Val Trp Ay A n @y Thr 125 130 135 Leu
Vat AThrSefaNaBetlySkep Arg VBdr THthIle yBirQrye Pro Ser S&al
Phe 140 145 156 Pro Leu Al a Pré9Ser Ser Lys Ser45I'hr
Ser r a_155 1 s
VAT TSI AHE BB e Sy T VA S0l

180 Ser Trp ASR Ser Ay Ala Led Thr Ser Gy Val

T 2Ber R 8ro 188 00 139504 eVak: La G \SetesSerid y
Leu Tyr Ser LewgsSer Ser Val Val 70200 205 210 Thf:5VaI
Pro Ser Ser Ser Leu Gy Thr dn Thr Tyr Ile Cys Asn
245 220532 Brg e  $en Gy SSelrys1Piser S8y Hsn A%hrPHey Thi/a|
Asp Lys Lys Valee u 230 235 24@5 Pro Lys Ser Cys®®sp
Lys Thr_ H's Thr gs Pro Pro Cys Pro Ala 245 250 255
Fb?lb T Ul e Gt &g &'y ﬁéfPoG%’eF*SR/a‘ThePh]ea 8% We'f?-‘if 0
Pro Lys 260 265> 270

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

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

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

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

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

Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser
185 190 185

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

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

Ser Phe Asn Arg Gly Glu Cys
230

<210> 22

<211> 471

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 22

25




Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro G u Val
Thr Cys 275 280 2B5 Val Val Val Asp Val Ser H's Gu
Asp Pro Qu Val Lys Phe Asn 290 295 300 Trp Tyr Val
Asp Ay Val Gu Val H's Asn Ala Lys Thr Lys Pro 305
B4t0 GB SrrpAsgr Gya WleuIW AeliyRheASen Alad Alwr THy rAlAr ghrval
val Ser Val Leu5 320 325 330 Tht®Val Leu H's d nl®Asp
Trp Leu Asn d s Qu Tyr Lys Cys 335 340 345 Lys
Tt VSbrtiAsHeL ﬁ A% Bl teboroh L Pro7ITe Ah AVas
Ile 350 355 36 Ser Lys Al a Lys Gy @n Pro Arg Glu
0 a T [0 e g
S A R SN oSl T et
390 Cys Leu Val Lys Ay Phe Tyr Pro Ser Asp Ile Ala
Mal T&k WhEr phr 28r 3858 AL MEOSHisCrip Sal #AINGHL W16 PrdPr 0
A u Asn Asn TysoLys Thr Thr Pros#ro 410 415 420 é%al
Leu Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser Lys Leu
Sht Lya 33 v4Ber £33 TR Vas Flyyilaséte Axg gl/ﬁopGé’ sy $iYE y
Asn Val Phe Sef®Cys Ser 440 44%° 450 val Met H® du

AeE hE S B W R T R0 B ¥R e B AR0eSS],
<212> DNA <213> Macaca fascicularis <400> 24

ad10acpaGaCs&C Agaadint ehagkdafi0geu aht taCaag eagrgrccaat
50 gaaaggccct eattgctatgc aacctggt cc aaaaccact cios

ctcaggagga 100 tgtcttcact ggtgggtccc acgcaaagct
g féatPaghep Tar cilaafall 5gr Bt Frgg@ggl%@t yek é’é@aTYr
tatgaatggg ct élPccaca ttgccct ggé® 200 gggt cttctb2

atcccag ca atcta t accca C t gt gt ga
Safa‘}?é‘cs?‘?: Eg{fé’ggyﬁ St% gtg . Ttg"gtélg't?’ &'g@;fscact c
Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe

140 145 150

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala
155 1606 165

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

Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro
185 180 195

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

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

Val Agn His Lye 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



ct ggcagcaa cggagaaaaa ctccaggaag tgtttggtca aaggaaaaat
350 gataatgaat tcattgagcc tctttgctgc catttctgga
atgattcttt 400 caatcatgga catacttaat attaaaattt
cccatttttt aaaaatggag 450 agtctgaatt ttatcagagt
tcacacacca taBdftaaca tatacaacB¥ 500 tgaaccagctl>
aat ccct ct g agaaaaactc tccatctact caatactgtt 550
FaglardeaCt CrELt iy gt £12 '8t it g‘a’f Getlt ettt
600 gccttctt@éoaggaacttgt aat gsctggc at cgt t gaga
ALIFE 983%: 8%y %@s%aé‘ﬁ%‘t&t} ALCBIAGGE ARATE 396 9tys
agttctcctg tcagetgaag 700 aaaggpaaga acaagtcatiss
gaaat aaaag aagaagtggt tgggctaact 750 gaaacatctt
G §aC GRaaagnal gaaganeyeeat 1lgaase trlat¢ecaps MBO0Ile
ccaagaagag gaagaagaag aaacagagaes aaactttcca gaa®®¥h cccc
850 aagatcagga atcttcacca atagaaaatg acagctctcc t 891
x| Ops F9a ps) $y JGp Dre 279 BlupRe a3 l\Eraddr Lev
fascicularis 2£23200> 25 Met Thr*Thr Pro Arg Asn & val
n ay. Thr P Pr.0 a 1 tmbyS
%Soyp 76T Iér%%%g I\(lrb]tu %tn TEF(L)JL e Qaﬁ%gnﬁasl %% Lll_ggug 25
30 Leu Arg Arg Met Ser Ser Leu Val Ay Pro Thr @n
Sy LPherafheys 3Dy dthed by:Milo Ay Rbp! 1926ralay$aAlculetp Gy
Ala Val dn IlesMet Asn Ay 50065 60 Leu Phe Hiss Ile
Ala Leu Gy Ay Leu Leu Met Ile Pro Ala Ay 65 70 75
¢l STy raspl ALPCn | Bee Gls A¢al ASFhEYNAYs TR THF BPPoPi%u
Trp Ay s0 83190 Gy Ile Met $3%% Ile Ile Ser &3P Ser

Leu_Leu Ala Ala Thr u_.95 100 105 s_Asn Ser. Arg
T 165 dobeleape (9 &Y 25 obey ImnE RS eborids
120 Ser Leu Sef Leu Phe Ala Ala lle Ser Ay Mt Ile
FEU ALyl Ber h2g A30clB3%1lYed1,ARPn a8 hRUsASIEykl Ged S
Ile Ser H's PhgoLeu Lys Met Wwas 140 145 150 Sego Leu
Asn Phe Ile Arg Val H's Thr Pro Tyr Ile Asn Ile Tyr
105 M&6(Hik681u Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu

455 460 465

Ser Leu Ser Pro Gly Lys
470

<210> 23

<211> 471

<212> PRT

<213> Artificial sequence

<220>
<223> Sequence is synthesized

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

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

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

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

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

Asp Thr Ser Tyr Asn Gln Lys Phe Lys Gly Arg Phe Thr Ile Ser
80 85 90

27




Asn Cys Au Pro Ala Asn Pro Ser Qu Lys Asn Ser Pro
Ser Thr 170 175 180 A n Tyr Cys Tyr Ser Ile A n Ser
Leu Phe Leu Gy Ile Leu Ser 185 190 195 Val Met Leu
Ile Phe Ala Phe Phe A n Qu Leu Val Ile Ala dy 200
Y85 A2pOLyd ker als Bn TAsrke@ Ty ipuAtlg Wety AFhrSaCy §eSer
Arg Pro Lys Ser95 215 220 225 SéPOVaI Val Leu LeElOESer

Ala Gu GQu Vg el 230 2?5 214Q
FFe AL9seia deres gg = Gl et Th g?a
G@n 245 250 2 ProLysAsnGIuGIuAIaIIeGIu l e

£ R40add 8 H R G Y preb8s26R1 210 S Y Ehleld ¥nd U
Tirq A u Thr AsggPhiéb (F?ryo du ngq:a,l?r oI%G n}uAsp 1?753&80
285 30 Gn GQu Ser Ser Pro lle Qu Asn Asp Ser Ser Pro
280 V295Thi<240>6e265e2 Ble RY7Thx 232 >61RRIrec Z&8>Valo Bize
sapi ens <400426 Met Thr Thr R#® Arg Asn Ser VétFOAsn
@y Thr Phe Pro Ala Gu 1 5 10 15 _ Pro Met Lys
P IFFCAS AREIGHT S Sy BHY e PRy LG S 242 30
Phe Arg Arg MEY">Ser  Ser Leu val' ESIy Pro Thr @n

3 Sy, S AI a

ggF ‘%9 Y Eeﬁ/&:%%%@és ér %%5%8 CLi)L(‘eﬁﬁLPﬁré‘ Ea%hsrgﬂ]f{é Al a
Leu Ay Gly Leu Leu Met Ile Pro Ala Ay 65 70 75 Ile
Tyr Mbaady @et l@yQyra Yah THir sMalclfryaiTyis Bhe e pFs p
Gy 80 85 90185y Ile Met Tyr Ibe Ile Ser Ay SQBSLeu

Leu Ala Ala Thr Au 95 100 105 Lys Asn Ser Ar%
&y3 waéubmaaﬁl&ﬁr@v Cy¥ It TYY éeK/b‘teuA§‘FF Feo als 1

Thr Val Pro Ser Ser Ser Leu Gly Thr Glmn 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 Agp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn
290 295 300

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

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

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

Lys Val Ser Asn Lys Ala Leu 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
3€5 370 375

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

28




Ser Leu Ser Leu Phe Ala Ala Ile Ser Ay Mt Ile Leu
Ser Ile 125 130 135 Met Asp Ile Leu Asn Ile Lys Ile
Ser His Phe Leu Lys Met Gu 140 145 150 Ser Leu Asn
Phe Ile Arg Ala His Thr Pro Tyr Ile Asn Ile Tyr 155
160 165 Asn Gp§ G u Pro Ala A$A°Pro Ser G u Ly&%Asn
Ser Pro Ser Thr 170 175 180 G n Tyr T Ser lle
&hh SSErAqme GlpifE LB &Y %SPeAirba‘Yse‘rYS T éo"rfggm Val
Met Leu |le PHE°Ala Phe Phe G AW u Leu Val 11e A

0 I hr
%Jg Lé %ée%gi%g J;if va phg'li%&lé\i@u ;Félp szhe@; elanif i
Leu Ser Ala G u Glu Lys Lys Glu Gln Thr Ile 230 235

240 as@d 1yd ber lyyg € cth w1Yadlywakn Glay  bied) s&éhrey@ sed hr
Ser Ser A n 24E0250 255 Pro Lys5Asn Gu G u Aspstle
GQullelle Prolle @n Gu Gu 31 260 265 270 Qu
Gru Mer HiE GlaHlader The ARSnHPhEYPIRTCEEIr PYe $0LeY n
Asp 275 280 2%55 GI n Gu Ser S&f°Pro Ile Au Ash®Asp
§er SerS r? <210> 27 <211> 36 <212> DNA
UATY ICI? s%quence <220> <223> Sequence is
synt heS| zed 0> 27 ctacaccttc acgagctata acatgcactg
g9dceg 36 <210> 28 <211> 51 <212> DNA <213>
Aiid bei al sequence <220> <223> Sequence is
<gy2d bEsi zed <400> 28

<213> Macaca fascicularis

<400> 24
atgacaacac

gaaaggccct
tgtecttecact
gctttggggg
gggtettctg
tgtggtaccc
ctggcagcaa
gataatgaat
caatcatgga
agtctgaatt
tgaaccagct
acagcataca
gcecttettee
aagaacatgce
aaaaaaaaga
gaaacatctt
ccaagaagag
aagatcagga

<210> 25
<211> 297

ccagaaattc
attgctatgce
ggtgggtecc
ctgtccagat
atgatcoecag
tctgtgggga
cggagaaaaa
tcattgagec
catacttaat
ttatcagagt
aatccctetg
atctctgtte
aggaacttgt
tccagaccca
acaagtcatt
cccaaccaaa
gaagaagaag

atcttcacca

agtaaatggg
aacctggtce
acgcaaagct
tatgaatggg
cagggatcta
ggcattatgt
ctccaggaag
tctttgetge
attaaaattt
tcacacacca
agaaaaactc
ctgggeattt
aatagctgge
aatctagcgt
gaaataaaag
gaatgaagaa
aaacagagac

atagaaaatg

actttececag
aaaaccactc
tecttecatgag
ctcttccaca
tgcacccatc
atattatttc
tgtttggteca
catttctgga
cccatttttt
tatattaaca
tccatctact
tgtcagtgat
atcgttgaga
agttctcctg
aagaagtggt
gccattgaaa
aaactttcca

acagctctcc

29

cagagccaat
ctcaggagga
ggaatctaag
ttgececectggg
tgtgtgactg
cggatcactc
aaggaaaaat
atgattcttt
aaaaatggag
tatacaactg
caatactgtt
gctgatcttt
atgaatggag
tcagctgaag
tgggctaact
ttattccaat
gaacctcocce

t 891

50

100

150

200

250

300

350

400

450

500

550

600

650

700

750

800

850



gattaat cct gacaacggcg acacgagcta taaccagaag ttcaagggcc
50 g 51 <210> 29 <211> 38 <212> DNA <213>
Artificial sequence <220> <223> Sequence is

synt hesi zed <400> 29 gaatgggttg cagcgatcta tcctggcaac
<gigegarBc 3B <210> 30 <211> 65 <212> DNA <213>
<A Pasical faxrdgelrrds <220> <223> Sequence is

%Qnt hesi zed <400> 30 attattgtgc tcgagtggtc tactatagca

ég tg cttcgag ¢ aadga 10> 31
%% % 1?%]1% Eﬁi& ?ﬁ%al% gg% %queng‘gaS <220>
3> Sequence |s synt hesi zed <400> 31 ctgcacagcc

AAC et 116k0c1F 296t Aleah1 YJoRE t@n36ro B2 F0Pr 32y s 2L >1.AR
<212> DNA <213z0Artificial sequence <220> <2230
Sequence i s synthesized <400> 32 aactact gat

tdwaegg tisgaMett gaacisrcgew et t Ggagto dbr42in 82110&63®e<211>
45 <212> DNA 2213> Artificial %®quence

Met Arg Glu Ser Lys Ala Leu Gly Ala Val Gln Ile Met Asn Gly
50 85 60

Leu Phe His Ile Ala Leu Gly Gly Leu Leu Met Ile Pro Ala Gly
&5 70 75

Ile Tyr Ala Pro Ile Cys Val Thr Val Trp Tyr Pro Leu Trp Gly
8o 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 Glu Gln Val 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 Ala Ile Glu Ile Ile Pro Ile Gln Glu Glu
260 265 270

Glu Glu Glu Glu Thr Glu Thr Asn Phe Pro Glu Pro Pro Gln Asp
275 280 285

30



<220> <223> Sequence i s synthesized
tattactgtc aacagtggag cttcaatccg cccacatttg gacag 45

<210> 34 <211> 37

<220> <223> Sequence i s synthesized

@it Béacieat Seadrgt Tigaludghchaadar deackud 37

<211> 33

“at%a¢
< g%

S5yt e ze
33 <210> 3

<bgguesce

Bat agtttirgags Aggamsaaber MA1 x£hl 0
DNA 5

Pro

Phe

Met

Leu

Ile

Gly

Lys

Ser

Met

Ser

Asn

Glin

val

Ile

Asn

Glu

Pro

Met

Arg

Arg

Phe

TyY

Ile

Asn

Leu

Asp

Leu

Cys

TYY

Met

Val

Ile

Ile

Lys

<21280DNA <213> Arti £P%i al
<223> Sequence is synthesized
ccaa cccattccag gcc 33
3> Artificial

giens

<211> 18

sequence

<210> 36 <211> 26

<400> 33

<212> DNA <213> Artifici al

<400> 34

sequence

<210> 35

sequence
<400> 35 gccaggat ag

<220>

<212>

<220> <223> Sequence i s

<220> <223> Sequence i s synthesized

Lys Gly Pro

Arg

Glu

His

Ala

Met

Ser

Ser

Ile

Asn

Glu

Cys

Leu

Glu

val

Lys

Asn

Met

Ser

Ile

Pro

Tyr

Arg

Leu

Leu

Phe

Pro

Tyr

Ile

Asn

Leu

Glu

Glu

20

Ser
35

Lys
50

Ala
65

Ile
80

Ile
95

Lys
110

Phe
125

Asn
140

Ile
155

Ala
170

Ser
185

Phe
200

Glu
215

Leu
230

Glu
245

Glu

Ile

Ser

Ala

Leu

Cys

Ile

Cys

Ala

Ile

Arg

Asn

Ile

Ala

Trp

Ser

Val

Asp

Ala

Leu

Leu

Gly

val

Ser

Leu

Ala

Lys

Ala

Pro

Gln

Phe

Lys

Ala

Val

Ile

Met

val

Gly

Gly

Thr

Gly

Val

Ile

Ile

His

Ser

Ser

Phe

Arg

Glu

Gly

Glu

Gln

Gly

Ala

Leu

Val

Ser

Lys

Ser

Ser

Thr

Glu

Leu

Gln

Thr

Glu

Leu

Ile

10

Ser
25

Pro
40

Val
55

Leu
70

Trp
85

Leu
100

Gly
115

Gly
130

His
145

Pro
160

Lys
175

Phe
190

Glu
205

Cys
220

Lys
235

Thr
250

Ile

31

Gly Pro Lys

Thr

Gln

Met

Tyr

Leu

Lys

Met

Phe

Tyr

Asn

Leu

Leu

Ser

Lys

Glu

Fro

Gln

Ile

Ile

Pro

Ala

Met

Ile

Leu

Ile

Ser

Gly

Val

Arg

Glu

Thr

Ile

Ser

Met

Pro

Leu

Ala

Ile

Leu

Lys

Asn

Pro

Ile

Ile

Pro

Gln

Ser

Gln

Pro

Phe

Asn

Ala

Trp

Thr

Met

Ser

Met

Ile

Ser

Leu

Ala

Lys

Thr

Ser

Glu

<400> 36 aagctccgaa accactgatt tacgct 26
<212> DNA <213> Artifici al

<400>

by 3Br<iel prd Sla<@hpP>

15

Leu
30

Phe
45

Gly
60

Gly
75

Gly
S0

Glu
105

Asn
120

Ile
135

Glu
150

Tyr
165

Thr
18¢

Ser
195

Gly
210

Ser
225

Ile
240

Gln
255

Glu



<213> Artificial Sequence <220> <223> Sequence is
synt hesi zed <400> 38 aagctatgaa cactaatg 18 <210> 39
<211> 452 <212> PRT <213> Artificial sequence <220>
<223> sequence is synthesized <400> 39 GQu Val dn
Leu Val Gu Sekc@dy Ay Ay Lees®al G n Pro dy2701 5
10 15 dy Ser Leu Arg Leu Ser Cys Ala Al a Ser GI Tyr
Thr CPhS1ThELR Thp I3 This@sn TRhe Rs% St Prq §rerer}n@$
An Ala Pro G%°Lys Gly Leu 38%%0 45 du Trp Vva

T Pro y LY Tyr 50 55 60
%&l“h g’ IYEE Péoﬁyls u 5 A Begtyer e Ser Val Asp
Lys Ser 65 70 g Lys Asn Thr Leu Tyr Leu @ n Met Asn
S6d. beu Arg Ala Gu Asp 80 85 90 Thr Ala Val Tyr Tyr
&ys Aka Arg Val Val Tyr Tyr Ser Asn Ser 95 100 105
<Jyr> Dap Tyr Phe Asp Val Trp Gy @n @y Thr Leu Val
<Thr> Watifit@all E¥eqd@®e Ser Ser Ala Ser Thr Lys Ay Pro
Ser Val Phe Pro Leu Ala Pro 125 130 135 Ser Ser Lys
<Bgt> Thr Ser Ay Thr. Ala Ala Leu Ay Cys Leu 140
“12% PsEreRAe i SP_’K}E}Y A3BYTyr Phe Pro G u Pro Val Thr Val

Lp Asn Ser 155 160 165 Gy Ala Leu Thr Ser Gy

ggica ecd bR aF Acltacdl [ Buc@ng 170 175 180  Ser

Leu"Tyr Ser Leu Ser Ser Val Val Thr Val Pro
<€ > 3;85 190 195 Ser Ser Leu Gy Thr dn Thr Tyr lIle
<@ys Asn Val Asn His Lys
<212> DNA
<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 28
gattaatcct gacaacggcg acacgagcta taaccagaag ttcaagggec 50

g 51

<210> 29

<211l> 38

«212> DNA

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 29
gaatgggttg cagcgatcta teetggcaac ggcgacac 38

<210> 30

211> 65

<212> DNA

«213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 30
attattgtgc tcgagtggtc tactatagca acagctactg gtacttecgac 50

gtctggggtc aagga 65
<210> 31
<211> 36

<212> DNA
<213> Artificial sequence

32



200 205 210 Pro Ser Asn Thr Lys Val Asp Lys Lys Vval

A u Pro Lys Ser Cys 215 220 225 Asp Lys Thr H's Thr
Cys Pro Pro Cys Pro Ala Pro Qu Leu Leu 230 235 240

Gy Ay Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys

<BAsp- Thr 245 250 255 Leu Met Ile Ser Arg Thr Pro Gu
<v&d> Fhuua@gs MalsywellesVaed Asp 260 265 270 Val Ser His
@u Asp Pro Au Val Lys Phe Asn Trp Tyr Val Asp 275

<%y 385 Ay Val Gu Val Hs Asn Ala Lys Thr Lys Pro
Ar GG Eﬁtﬁc':-azﬁa%%?téﬁo HGFASK Ser Thr Tyr Arg
Yal, Yal Ser Val Leu Thr Val Leu H's 305 310 315 dn
A$p. kep Leu Asn Gy Lys Qu Tyr Lys Cys Lys Val Ser

A6n 38N 325 330 Lys Ala Leu Pro Ala Pro lle Qu Lys
<Tia> hkeifSetial pegidmrelys 335 340 345 Ay G n Pro Arg
GQu Pro dn Val Tyr Thr Leu Pro Pro Ser Arg 350 355
<360 Gu Gu Met Thr Lys Asn A n Val Ser Leu Thr Cys
<petr Varuqnps 365Y37Es378% Gy Phe Tyr Pro Ser Asp lle
Ala Val GQu Trp Gu Ser Asn Ay 380 385 390 Gn Pro

<ﬂf$}£ Agn Tyr L Va u Asp Ser
357 %atﬁ%gacg tﬁc%istfggge?c-gghef%ﬁégi%ﬁ T‘I):/cr Izl%er Lys Leu
JIh¢. Wal Asp Lys Ser 410 415 420 Arg Trp Gn dn Gy
A8n. Yal Phe Ser Cys Ser Val Met His Qu 425 430 435
<Al by H's Asn H's Tyr Thr G n Lys Ser Leu Ser Leu
<Se¥> Rroifif40l 4Gudds® dy Lys 35 <210> 40 <211> 213

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

<223> Sequence is synthesized

<400> 33
tattactgtc aacagtggag cttcaatccg cccacatttg gacag 45

<210> 34

<211> 37

<212> DNA

«213> Artificial sequence

<220>
<223> Sequence 1s synthesized

<400> 34
gtttcactat aagtgtcgac aagtccaaaa acacatt 37

<210> 35

<211> 33

«212> DNA

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 35
gccaggatag atggcgccaa cccattccag gec 33

<210> 36

<211> 286

<212> DNA

<213> Artificial sequence

<220>
<223> Sequence is synthesized

<400> 36
aagctccgaa accactgatt tacgcect 26
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<223> sequence i s synthesized <400> 40 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 Tyr Met His Trp Tyr Gn A n Lys
<o &y Lys Ala Pro Lys Pro 35 40 45 Leu Ile Tyr Al a
<Pr16 %r Asn Leu Ala Ser Ay Val Pro Ser Arg 50 55 60

Y er Ser Ay Thr Asp Phe Thr Leu Thr
<zfjl3é %Errlfé% "‘7]057%“%8 Leu G@n Pro Gu Asp Phe Ala Thr
., Tyr &ys An @n Trp 80 85 90 Ser Phe Asn Pro Pro
ﬁ'; Ehey @ ks fileg Lys Val du lle 95 100 105
Lys Arg Thr Val"Ala Ala Pro Ser Val Phe Ile Phe Pro
<Bye Ser 110 115 120 Asp Au @n Leu Lys Ser Ay Thr
#dtacSprgaVagcdahed e Leu Leu 125 130 135 Asn Asn Phe
Tyr Pro Arg Au Ala Lys Val @n Trp Lys Val Asp 140
<35 350 Asn Ala Leu A n Ser Ay Asn Ser A n A u Ser
<X Yhr G u A n 155 160 165 Asp Ser Lys Asp Ser Thr
:zlglsé’> %Zrlf ey, %r Ser JThr Leu Thr Leu 170 175 180 Ser
iys As GG Lys Hs Lys Val Tyr Ala Cys Qu
al., 185 190 195 Thr Hs Gn Gy Leu Ser Ser Pro Val
Iy bysienet RheyAsR«f¥g 200 205 210 dy du Cys <210>
41 <211> 452 <212> PRT <213> Artificial sequence
<2028 <223> sequence i s synthesized 36 <400> 41 Qu
Agdct@gnal ecpcfabt@dd Ser Ay Ay Gy Leu Val dn Pro

d
210> 39

<211> 452
<212> PRT
<213> Artificial sequence

<220>
<223> gequence 1s synthesized

<400> 39
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly
1 5 10 15

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

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

Glu Trp Val Gly Ala Ile Tyr Pro Gly Asn Gly Asp Thr Ser Tyr
50 55 &0

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

Lys Asn Thy Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp
B8O 85 20

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 Prc Leu Ala Pro
125 130 135

Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu
140 145 150
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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 Asp Thr Ser Tyr 50 55
B4l LAsms@ mytyhePhe Bys FEpyVaAr ghPhalTier Cke 8or S8l
Asp Lys Ser 635%0 75 Lys Asn TR? Leu Tyr Leu G'¢P Met
Asn Ser Leu Arg Ala G u sQ 85 90 Thr fl yr
i Ay IAgrRY Vel Ao Prsdr ol g Le%ﬁ%
105 Tyr Trp 'flyP Phe Asp Val Trp Gy Adn dy Thi
é@;l slprsl\ﬁaheélrgrlée@ 129 Se§e§ez5%1 Rlad 867 vilirpdeysedd Y
Pro Ser Val Ph&gPro Leu Ala Praoggl25 130 135 SeiosSer
Lys Ser Thr Ser Ay Ay Thr Ala Ala Leu Ay Cys Leu
80 52451501y \fak &S TS ryFyIlePhes Pso Gl APr gii¥alysThr
Val Ser Trp AsM0Ser 155 160 168¢53dy Ala Leu Théit&Ger
Gy VvVal His Thr Phe Pro Ala Val Leu A n 170 175 180
gé? seprhag Jhy dysTVAL 8k LysuliSeraS&lwaTe Vaf Sy
Pro Ser 185 $36 195 Ser Ser E8Y @y Thr A n Tht Tyr
r

i SR 1 ROPLIRA o)

220 225 Asp Lys Thr HIS Thr Q/s Pro Pro Cys Pro Ala
810 o, UpdeeHet @ial RE0L2BPnd4bro By 1gsyriy aySatspVahr Phe
Leu Phe Pro PraasLys Pro Lys Aspsdhr 245 250 255254 eu
Met Ile Ser Arg Thr Pro Au Val Thr Cys Val Val Val
Peyp MepeTLe2 66 A7 The PSerGlM ©IGTH A&¥F Brlo Ve WalafsRys
Phe Asn Trp T)?POVaI Asp 275 2565285 dy val &1 val
%]85(3591{15 glu Asp lt]ro E¥u \}.:':1 Lys ghe AsnGrrp gyr \%.%OAE%)QS

275 280 285

Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
290 295 300

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 Val Ser Asn
320 325 330

Lyg 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 Pro
440 445 450

Gly Lys
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Tyr Asn Ala Thr Tyr Arg Val Val Ser Val Leu Thr Val
Leu H'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
<346 845 dy G@n Pro Arg Gu Pro Gn Val Tyr Thr Leu
<Pl FHpo Ser Arg 350 355 360 AQu Au Met Thr Lys Asn
<32 RE ey teu Thr Cys Leu Val Lys 365 370 375 Gy
“Brie WP ISEFTREF 1 1e Ala Val Gu Trp Gu Ser Asn
oY 380 385 390 dn Pro Qu Asn Asn Tyr Lys Thr Thr
539 BlReNad el SRSty 395 400 405 Asp Gy Ser Phe
he Leu Tyr Ser” Lys Leu Thr Val Asp Lys Ser 410 415
<449:¢@ 4Arg Trp An G@n Ay Asn Val Phe Ser Cys Ser Val
AMpt THE ©16 et 2br 480 4835 prélserlesr EHes s&snal SefyWalThr
Qin Lys Ser LeusSer Leu Ser Prol? 440 445 450 d¥¢ Lys
<210> 42 <211> 452 <212> PRT <213> Artifici al
Feqgbhemdes ‘éazlzé’ér ééSB@%E%jﬁeﬁ’F@eA]ras S8y ritHestz &a' S<‘%’5’00>
42GIuVaI feu val Au Ser y Ay Gy Leu VAl Gn

r a
Wy alf%’fg fip PR %%o“ﬂée?ﬂry?ﬁ;ﬁ e
Hs Trp Val Arg G n Ala Pro Ay Lys Gy Leu 35 40 45
Gl 1T¢ ryYah1Gpyo Alead Adre LY ral1Rr gexGoyy Asn &/ sAsparbhr
Ser Tyr 50 55560 Asn G n Lys $he Lys Gy Arg R%e Thr

Ile Ser Val Asp Lys Ser 65 70 75 Lys Asn Thr Leu Tyr
Phey Sef @lwe%em@hy% &BU TAF PRI %thGGITHrAs%‘ Tigo 1388 Sfef

Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Trp

80 85 90

Ser 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
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 @ln 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
185 120 195

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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Thr Ala Val Tyr Tyr Cys Ala Arg Val Val Tyr Tyr Ser
Ala Ser 38 95 100 105 Tyr Trp Tyr Phe Asp Val Trp Ay
A@n @y Thr Leu Val Thr Val 110 115 120 Ser Ser Ala
Ser Thr Lys Ay Pro Ser Val Phe Pro Leu Ala Pro 125
<4d®@ 485 Ser Ser Lys Ser Thr Ser dy GI Thr Ala Ala
Peuva Flayseu dal Clg0SH461 153y YH LEy BLoryire e Pro
Glu Pro Val Thr®Vval Ser Trp Asn LSer " 155 160 165 "dy

a_Ley Thr_ Ser L S, R I u
éynserl#ﬁ ‘%‘59 T‘? (%34 é<éseﬂll_l ay Léeﬂ%ﬁ? égr ﬁ%l_]glf\}{%e?%orger
Val Val Thr Val Pro Ser 185 190 195 Ser Ser Leu Gy
Jhr 3 mshhwetTyl s @ @S aAgreIvahl Ao H1y Lys @O0LL05
210 Pro Ser Asm Thr Lys Val Asgo Lys Lys Val d ut%Pro
Lys Ser Cys 215 220 225 Asp Lys Thr His Thr Cys Pro
®no TEY aPr @LyARAa Prle T Preflyedsn 23 %Tﬁe?erc?%a y
Pro Ser Val Phé9%Leu Phe Pro Pr o5iys Pro Lys Asp

245 250 255 Leu t Ser al_.Thr
AR AN anseh T b B S e
Pro du Val Lys Phe Asn Trp Tyr ({/al Asp 275 280 285

%JA;/@IT@ HeValr Hiet 480 vBk andey Serl Rleulipsy RIS cAgadd U
u dn 290 29 0300 Tyr Asn Al & Thr Tyr Arg Valsdval
Ser Val Leu Thr Val Leu His 305 310 315 @A n Asp Trp
et AAs rval gyt yyr @us Bya Argsvaly¥al iyrVEHr Se¥ AKEnSer320
325 330 Lys APRa Leu Pro Al a Pil@>0||e AI a Ala Tht%Jle
Ser Lys Ala Lys 335 340 345 GI}/ Ag Pro
& VAT, Prerhee LAl B Y oS PUAT 80 VA et 1
A u Met Thr L>}§ Asn G n Val Sef'ieu Thr Cys Leu %?al

3 T; RS Ret 128 2AbR Val
%g%js?gg§¥§ %g%ééégﬁég? é%{ﬁy%o ¥dr 859 ﬁﬁ@

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 Vval 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 Vval Vval 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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380 385 390 dn Pro Gu Asn Asn Tyr Lys Thr Thr Pro
Pro Val Leu Asp Ser 395 400 405 39 Asp Gy Ser Phe
Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser 410 415
420 Arg Trp A n @n Ay Asn Val Phe Ser Cys Ser Val
Tvet Agd S1E Thr 296 MBOV35al Aex YaduLei SThAsYRIHLEY TS Thr
G n Lys Ser Lé®5Ser Leu Ser Pry ™40 445 450 d3ItsLys
<210> 43 <211> 213 <212> PRT <213> Art\i]fli éi aIA
Feghehder IteZ’ZQ%“ @}?_’3]9’538&%%’&3:; “EGntRestzéa” $Foo>
43 Asp Ile dn Ret Thr @'n Ser’Pro Ser Ser Leu Cer Ala
liér 2 MlLey 1o 402 B30 Ho afSMIA BhrVahe A 1L ATRIL/EYS
rg Ala Ser SefsSer Val Ser 2034b 30 Tyr Leu Has Trp
Tyr An An Lys Pro Ay Lys Ala Pro Lys Pro 35 40 45
dlgucld erdyargAbzu RPiro Ger VABITykeThrAlLau Sere &g/ S¥alAdf@r o
Ser Arg 50 58580 Phe Ser Ay3*8Ber Ay Ser Ay *Mr Asp
Phe Thr Leu Thr Ile Ser 65 70 75 Ser_ Leu G n_Pro Gu
BapCphdtep TrThys AFP Ty Ve Sei IevaThe 8 8b Vah Ig’g Ser
Phe Asn Pro PP®° Thr Phe Gy GIWOGIy Thr Lys Val* '@ u
lLe 1 S V, a Val
PP b b prb S 01T 36 Ao BB e,
Lys Ser Gy Thr Ala Ser VvVal Val Cys Leu Leu 125 130
135rAS B1ASKsnPAen iyt 1F0 TAF Orhid prAlpao Lies Mal aebrsekr p
Lys Val Asp 149 145 150 Asn &A@ Leu A n Ser @96 Asn

Ser An du Ser Val Thr Qu @ n 155 160 165
Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr vVal Asp Lys Ser

410 415 420

Arg Trp Gln €ln 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 vVal Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pre Gly
1 5 10 15

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

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

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

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

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

Thr Ala val Tyr Tyr Cys Ala Arg Val Val Tyr Tyr Ser Ala Ser
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Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu
Thr Leu 170 175 180 Ser Lys Ala Asp Tyr Qu Lys Hi's
Lys Val Tyr Ala Cys Qu Vval 185 190 195 40 Thr Hi s
Gn Ay Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg
200 205 210 Gy G u Cys <210>10M <211> 452 <IPE2>
PRT <213> Artificial sequence <220> <223> sequence is
BynThedvy sthe 2ep0sl4WreGRly WP GmThedevaV2lcThrsér ay
dy Ay Leu VAI°GAn Pro dy 1'% 10 15 Ay Sereu

g.Ley.Se Ala Al a.Ser T rp,20 25
S0 Mol f (MlnE svalathe G SRR,
Lys Ay Leu 35 40 45 Au Trp Val Ay Ala lle Tyr Pro
3y sy geAlrBr Bak &8f oIy Ithr58 Ha16QeulsTy Gya dsps Phe
Lys Ay Arg Phgo Thr Il e Ser ValasAsp Lys Ser 65 IH® 75
Lys Asn Thr Leu Tyr Leu A n Met Asn Ser Leu Arg Al a
GluLys Bsp 8y r8Bh® PrIhEluAPzc \Vall 'g‘l}n VEy rSegy Erophgn Val
Val Tyr Tyr S@B5Ala Ser 95 10%%05 Tyr Trp Ty¥®°Phe
Asp Val Trp Ay dn Gy Thr Leu Val Thr | 110,115
CZLIZ'SAl%é‘Fu ﬁé Géé’rvaﬁwfuif§er%‘/§ Fo ngry%almbh%gﬁo
Leu Ala Pro 1 130 135 Ser Ser Lys Ser Thr Ser dy
Gy sdhriey ]?euAIT%: Loy @AY sbY ekl ¥4 tdSvdb@ro\&dr Lys
Asp Tyr Phe Prgs@ u Pro Val Thisoval Ser Trp AsmdSer
155 160 165 dy Ala Leu Thr Ser Gy Val H's Thr Phe
FroséY aeVadlyl ebr Gln THY7 Oyi 78el8fk Ben Bar AG Wik awsTyr
Ser Leu Ser Sépeval Val Thr Vak®®ro Ser 210

Prc 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

vVal Ser His @lu Asgp 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
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 ARen 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 Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly
380 385 390

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
395 400 405
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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 Qu Pro Lys Ser Cys 215 220 225
Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Qu
Leu Leu 41 230 235 240 dy Gy Pro Ser Val Phe Leu
necBr SePrihel Plse Rev Twrs S¢s fyFhiew I8y X3¢ B35 Lye PrVet
Ile Ser Arg TR Pro G u Val TH15Cys Vval Val Val*#Asp
260 265 270 Val Ser H.s_du Asp Pro (aa#/%l llhé/{':F Phe
SRen TR FUNNVALY ASp V7BIR867 IR 8 ) Vale T VAL H s
Asn Al a Lys Tht Lys Pro Arg Au Gu @ n 290 295 300
P-LIJ-.Bér Lﬁ? i S€anT Bl s T AJcMaliyVaderSetu Rl L&U sdhreral
eu Hs 305 33¢€ 315 @ n Asp Ti4s Leu Asn Ay Lysod u
Tyr Lys Cys Lys Val Ser Asn 320 325 330 Lys Ala Leu
drorM a Pro Ile Qu Lys Thr Ile Ser Lys Ala Lys 335
340 345 Gy A@n Pro Arg Au Pro @n Val Tyr Thr Leu
Pro Pro Ser Arg 350 355 360 Gu GQu Met Thr Lys Asn
<% %Al Ser Leu Thr Cys Leu Val Lys 365 370 375 Qdy
:5@%% Pro Ser Asp Ile Ala Val Gu Trp @u Ser Asn
385 390 Pro Au Asn Asn Tyr Lys Thr Thr
<gr% r&f%/%Taﬁ_Sﬁql}fgSQSer 395 400 405 Asp Gy Ser Phe
$he Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser 410 415
<A2Q sAM@ndE BeChntBeBifday Asn Val Phe Ser Cys Ser Val
Met His Gu 425 430 435 Ala Leu H's Asn His Tyr Thr
<44y Lys Ser Leu Ser Leu Ser Pro 440 445 450 Qy Lys

Asp] Obe A8 n Mer] Thr Xip Sex Ppe gemrSer Leu Ser Ala Ser Vil
1 5 10 15

Gly Asp Aryg 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 S0

Ser 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
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

Lsp 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
185 150 185
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<213> Artificial sequence <220> <223> sequence is
synthesi zed <400> 45 Asp Ile A n Met Thr A n Ser Pro
Ser Ser Leu Ser Ala Ser Val 15 10 15 dy Asp Arg
Val Thr 1le Thr Cys Arg Ala Ser Ser Ser Val Ser 20 25
B@ HADR GTyrelveledHiser THqy Fye VELNTIE hys \BerPrlee &y ANgs Al a
Pro Lys Pro 3% 40 45 Leu |le 38 Ala Pro Ser Al Leu
Ala Ser Ay Val Pro Ser Arg 50 55 60 Phe Ser Ay Ser
@ryC8e Y™y Thr Asp Phe Thr Leu Thr Ile Ser 65 70 75
Ser Leu A n Pro Qu Asp Phe Ala Thr Tyr Tyr Cys A n
<§Og Jfp 80 85 90 Ala Phe Asn Pro Pro Thr Phe Ay Gn
¥ g4y Lys Val Qu lle 95 100 105 Lys Arg Thr Va
<Abka Mm@ Pro Ser Val Phe Ile Phe Pro Pro Ser 110 115
<2h20 AASHi€ddl E&kdquehes Lys Ser Ay Thr Ala Ser Val Val
Cys Leu Leu 125 130 135 Asn Asn Phe Tyr Pro Arg Qu
<PMoa Lys Val G n Trp Lys Val Asp 140 145 150 Asn Al a
<128y SReset i@ FYRIASFH @ n Ju Ser Val Thr Gu A n
155 160 165 Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
ew T 7 Al S
i Viy e 3%; A ﬁ;r & g%ﬁ%gﬁvdg?i oL 3 ?3%5195
Thr Hs An Gy Leu Ser Ser Pro Val Thr Lys Ser Phe
ASNsd¥ 1.e300-205u 22 ofFd w18A1aQyar €21 QoyrdBhr B& 1Thrd52
<212> PRT <213zcArtificial sequence <220> <2230

sequence i s synthesi zed
Ser Tyr Asn Met His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu

35 40 45

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

Asn Gln Lys Phe Lys Gly Arg Phe Thr Ile Ser Val Asp Lys Ser
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 SeY
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 Agp 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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<400> 46 Gu Val Gn Leu Val Qu Ser Ay Ay Gy Leu
Val dn Pro dy 1510 15 dy Ser Leu Arg Leu Ser
Cys Ala Ala Ser Ay Tyr Thr Phe Thr 20 25 30 Ser Tyr
Asn Met H's Trp Val Arg G n Ala Pro Ay Lys Ay Leu
35 40 45 Au JF3p Val Ay Ala 1436 Tyr Pro Ay A®4°dy
Ala Thr Ser Tyr 50 55 60 Asn A n Lys Phe Lg/s y Arg
PhecTihPre |SerSerl Vae IRypPhs Srodiro U G50 7y s78°P Asn
Thr Leu Tyr L2F A n Met Asn Set°®Leu Arg Ala d U Asp 80
85 90 Thr_ Ala Val Tyr r Al r Tyr
SErMey dseter 9% 168 %@S-Gr%/’i/rva fTh;T%ﬁg%é\ﬁislpV%gI;v rp
@y @dn dy Thr Leu Val Thr Va 110 115 120 Ser Ser

1858581 Thi L Xsp @Y ErovSerLyYabhePaen Rire Tyeu VAL absBr 0

25 130 135 &es Ser Lys Ser Timo Ser Ay Gy THE5Al a
Ala Leu Gy Cys Leu 140 145 150 Vval Lys Asp_ Tyr. Phe
Avoval w1Rre1Vaks Byn Mal LgerThTr bysadhe 3¢9 CH5514 611165
Gy Ala Leu TRFOSer Gy Val Hi4%Thr Phe Pro Al a Val
Leu Adn 170 175 180 _Ser Ser @ %eu rvgerLegeﬂSSer
BT AR ISeYalRITAYE \PEP Wlovgérserlg%%w 60 195 Ser " SeyicLeu
Ay Thr dn TﬁPSTyr Ile Cys Asn Val Asn His Lys 200
05, 21 P n Vs AP d)SvhY SeYahsrd U
‘%LrnoAE%’/gf rgelp §§% 2%? 5%%%%%1% Asa}ps /I_é)%s Il'Iyt)l’?r H s Ths3oys
Pro Pro Cys Pro Ala Pro Qu Leu Leu 230 235 240 dy
Qe aPs aeSerrd/ala Bhe v cPhelyRr BhiPrldelSay Prd Algsiysp
Thr 245 250 255 Leu Met Ile ¢ Arg Thr Pro G%F val
Thr Cys Val Val Val Asp 260 265 270 Val Ser, H s G u
Pisp oPr Pl BravgiLu LB Phe VASnTYFr LTVUVET RED ei7§§§80
285

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 i85 390

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser
3895 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

<211l> 213

<212> PRT

<213> Artificial sequence

«220>
<223> sequence is synthesized

<400> 45
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val
15
1 5 10

Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Ser Ser Val Ser
20 25 30
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Gy Val du Val Hs Asn Ala Lys Thr Lys Pro Arg Gu
GAu dn 290 295 300 Tyr Asn Ala Thr Tyr Arg Val Val
Ser Val Leu Thr Val Leu His 305 310 315 dn Asp Trp
Leu Asn Gy Lys Qu Tyr Lys Cys Lys Val Ser Asn 320
B25MS3 ik yErpArEr ICdn FyroLpy FrPr @iy Fes Ala AWalyhrPyd e
Ser Lys Al a Ly3> 335 340 345 d"y dn Pro Arg A% Pro
Val_Tyr. Thr Leu Pro Pr%lSe Arg q 5058360A Glu
I@“ul}\?etTYﬂﬁlaLyeg ASH Eh A éerer o’ THY %/ eu
Lys 365 370 3 Y 44 Gy Phe Tyr Pro Ser Asp IIe Ala
Al s w1 7T 8. Gl 30 8N 1 Yasp3BR 285 R907kd R1Pree-G U
Asn Asn }I,' Lyss Thr Thr Pro BrmoVaI Leu Asp Ser 75395
400 405 Asp @y Ser Phe Phe Leu Tyr Ser Lys Leu Thr
8éal LAs@ElhyBrcSelu 450 Hieb2420rhrAryg Trp @snClE §1E TrPASN
Val Phe Ser Cy80Ser Val Met His85d u 425 430 435l a
Leu H's Asn Hs Tyr Thr A n _Lys Ser Leu Se fgeu Ser
BroPhe 4gn 480 R59 §/h6L§?§Y<Gzlfo%1Y4?hr<12’f1‘£a]rz 12>
PRT <213> Artificial sequence ~¥220> <223> sequence is
%}/snhgf% egly 340 4Zr&\§9rldae g@ I&/Etphzhﬁrﬁp@o%err Pro
er Ser eu SgioAla Ser Val  1;5510 15 Ay AspiaAvg
Val Thr 1le Thr Cys Arg Ala Ser Ser Ser Val Ser 20 25
2 clyrelheredHngs Tefp Gy Tk m1E el Wal Frad Grey LeysLlell a
Pro Lys Pro 33540 45 Leu Ile 3@ Ala Pro Ser A5 Leu
Ala Ser Ay Val Pro Ser Arg 50 55 60 Phe Ser Ay Ser
gy A rPhe Vyrrﬁ‘rw@fe ®BHe ATRriviEe Hall' [fin | Tre Bgg val Asp

150

Asn aAla 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
179 175 180

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 @ln 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 Hig Trp Val Arg Gln Ala Pro Gly Lys Gly Leu
35 40 45

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

Asn Gln Lys Phe Lys Gly Arg Phe Thr Ile Ser Val Asp Lys Ser
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65 70 75 Ser Leu A n Pro GQu Asp Phe Ala Thr Tyr Tyr
Cys An An Trp 80 85 90 Ala Phe Asn Pro Pro Thr Phe
@y An dy Thr Lys Val u Ile 95 100 105 Lys Arg
Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser
110 115 120 Ap Qu An Leu Ly8 Ser Ay Thr Al &> Ser
Val Val Cys Leu Leu 125 130 135 Asn _Asn _Phe Tyr Pro
Laf oy Thallgu I HE et @pnMefy psTyfer\vigu Asp 21461 A8P 150
Asn Al a Leu A% Ser Ay Asn Sef°An Gu Ser Val “thr
As raaNEq AT Ser

%51? 1]:%% 1-253 A% r&fgﬁgldf%% 17 185% Alsae)rfﬁiys
Ala Asp Tyr Qu Lys His Lys Val Tyr Ala Cys G u Val
T$85rrE90yd $he Ady vl rid auyGoyn lcay Ser L&ervaPr theVahl Thr
Lys Ser Phe Asmw Arg 200 205 216 Gy G u Cys <220> 48
<211> 452 <212> PRT <213> Artificial sequence <220>
Sep s élsfq@eﬁc@m sys\Fvhees fed Vakqthe-Pag IGI“uA\PaIPI@I n
Leu VaI Glu S dy Ay Ay Ldd’val G n Pro Ay

T r
The% "°‘§ SR I e 800 \}%y ’
GInAIaPro yLysGIy Leu 354045GuTrpVaI

vAL &, sl EspT)l"ErrPﬁlﬁ &y AsNrd YaAltr W1 S6F TEYI Asrb@eb5 60
Asn A n Lys P Lys Ay Arg PheoThr Ile Ser Valisé&sp
Lys Ser 65 70 75 Lys Asn Thr Leu Tyr Leu A n Met Asn

GTerallaeheWThr Aex Gy VA@,lesg(thgghg()Pro Ala Val Leu Gln
170 175 180

Ser Ser @Gly Leu Tyr Ser Leu Ser Ser Val Val Thr val Prc Ser
185 1380 185

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 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 @lu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
290 295 300

Tyr Asn Ala Thr Tyr Arg Val Val Ser Val Leu Thr val Leu His
305 310 315

@Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
320 325 330

Lys Ala Leu Pro Ala Pre 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
3590 355 360

Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys
365 370 375
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Thr Ala Val Tyr Tyr Cys Ala Arg Val Val Tyr Tyr Ser
Ala Ser 95 100 105 Tyr Trp Tyr Phe Asp Val Trp Ay
A@n @y Thr Leu Val Thr Val 110 115 120 Ser Ser Ala
Ser Thr Lys Ay Pro Ser Val Phe Pro Leu Ala Pro 125
Gl30PHE3 Sy SeroSerr by ISerAlEhVaBallu@xsp Gly SEur A¢y &1Al a
Leu Gy Cys L¥P 140 145 150 3§al Lys Asp Tyr PAE Pro
@ u Pro Val Thr Val Ser Tr er 155 160 16 Ay
AP e Enn &5 WA TH SRS PRD ALaMARC Lol
dn 170 175 180 Ser Ser Ay ed Tyr Ser Leu Ser Ser
A\%glGléalSeJ%evﬁ{e BLQ '%ererlgés 120 RO vabalspShys lsed Ay
r n Thr Ty Il e Cys Asn VajisAsn Hi s Lys 20Q2205
210 46 Pro Ser Asn Thr Lys Val Asp Lys Lys Val GQu
2P Oordpy 81:5en nQyls, A24 57a226he? 2br A Hers VahrMeld BisTigluCys
Pro Pro Cys P25 Ala Pro G u Le®0Leu 230 235 240> dy
@y Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
AtprleyBinggnolks Tye Fhgefln M S&¢ 1Y SThrier Be@ o Sval
Thr Cys Val VAi° val Asp 260 268 270 val Ser H*2°Qu
gbfro G u Val Lys Phe Asn Trp Tyr Val Asp 275 280
GIy Val Qu Val H's Asn Ala Lys Thr Lys Pro Arg
Glu Gu dn 290 295 300 Tyr Asn Ala Thr Tyr Arg Val
<2¥Yal 4&Ser Val Leu Thr Val Leu H's 305 310 315 G n Asp
<2lep 418u Asn Gy Lys Au Tyr Lys Cys Lys Val Ser Asn
<2320 825 330 Lys Ala Leu Pro Ala Pro Ile Ala Ala Thr
<2lpe BgiflgiqlApeauepse 335 340 345 Ay Gn Pro Arg G u
Pro @n Val Tyr Thr Leu Pro Pro Ser Arg 350 355 360
‘%&5? Gu Leu, Thr Asn G n Val Ser Leu Thr Cys Leu
<NAr RIS ES 3T g?%lze%l y Phe Tyr Pro Ser Asp Ile Ala
¥al Gu Trp Gu Ser Asn Ay
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
BO 85 20

Ala Phe Asn Pro Pro Thr Phe Gly Gln Gly Thr Lye Val Glu Ile
95 100 105

Lys Brg Thr Val 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
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380 385 390 dn Pro Gu Asn Asn Tyr Lys Thr Thr Pro
Pro Val Leu Asp Ser 395 400 405 Asp Ay Ser Phe Phe
Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser 410 415 420
Arg Trp An dn @y Asn Val Phe Ser Cys Ser Val Met
His Qu 425 480 435 Ala Leu H78 Asn Hs Tyr TRE°dn
Lys Ser Leu Ser Leu Ser Pro 440 445 450 dy Lys
Sep llgis Ale AgpTMys Abp Lvaplie LpRIalyhis At (GYF ElhlTal
sequence <228 <223> sequencelsios synt hesi zed <200>
u.Val..dn L | [ @n
B oha e B 1 BBt I A A%
Ala Ser Ay Tyr Thr Phe Thr 20 25 30 Ser Tyr Asn Met
clyse1ly pyd/al Arg G n Ala Pro Ay Lys Gy Leu 35 40 45
Gu Trp Val Gy Ala lle Tyr Pro Ay Asn Gy Ala Thr
Ser Tyr 50 55 60 Asn G n Lys Phe Lys Ay Arg Phe Thr
<2lPpe 4®er Val Asp Lys Ser 65 70 75 Lys Asn Thr Leu Tyr
<2lgy 32n Met Asn Ser Leu Arg Ala Gu Asp 80 85 90 Thr
<2APa BRIl Tyr Tyr Cys Ala Arg Val Val Tyr Tyr Ser Ala
<233y Argatf J1%61 %@%‘? Trp Tyr Phe Asp Val Trp Ay dn
y Thr Leu Val Thr Val 110 115 120 Ser Ser Al a Ser
<2‘5@; de¥SeRY iBr§nSgEsialh Phe Pro Leu Ala Pro 125 130
135 Ser Ser Lys Ser Thr Ser Ay Ay Thr Ala Ala Leu
<4Gby 48ys Leu 140 145 150 Val Lys Asp Tyr Phe Pro Qu
@novalalldHeuVal Sy SﬁrpGlﬁsﬁlse?glE@l V8d Fg5Pro Gg
1 5

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

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

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

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

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

Thr Ala Val Tyr Tyr Cys Ala Arg Val val Tyr Tyr Ser Ala Ser
95 100 105

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

Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro
125 13¢ 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
185 130 195

Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn Val Asn His Lys
200 205 210
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Gy Ala Leu Thr Ser Gy Val H's Thr Phe Pro Al a Val
Leu An 170 175 180 Ser Ser Gy Leu Tyr Ser Leu Ser
Ser Vval Val Thr Val Pro Ser 185 190 195 Ser Ser Leu
Gy Thr dn Thr Tyr Ile Cys Asn Val Asn H's Lys 200
PROFe210sn Pho 1Ger Vil AsihlysLyps Val FAspPiydveySerVars d u
Pro Lys Ser Gi$ 215 220 225 A3p Lys Thr Hi s TBP® Cys
Pro Pro s Pro Ala Pro Qu Leu Leu _230_235 240 GIy
Aep \FYpr B FS% E%PEM%SY%P@ P8 EYS Pro Ty 5 as
Thr 245 250 Leu Met |le S&r Arg Thr Pro Glﬁu Val
r V l{ o€ v G U
G?L‘:gp(}l rlgro ngr@l MRl LAﬁgPhAeggpQr %g%_l%% \97%1/@ L@pﬁsﬂ;zgs 580
285 Gy Vval Qu VaI His Asn Ala Lys Thr Lys Pro Arg
Leh Wel t1Gsar 204y 205 P2O0G1uTYsl Adn AtsavdhrvalyvalArgp Val
Val Ser Val L=® Thr Val Leu H2$5 305 310 315 248°Qdn
Asp Trp Leu Asn Gy Lys Gu Tyr L Cys Ala Val Ser
VAérﬁerSQ{F $33 P333=0P£<3/§1A| Vel kye FPPS gﬁ“aT’rﬂi’ FYF ‘éalGAgpAl a
Thr IIe Ser 13/ Ala Lys 335 3488 345 Gy Gn Prd Arg
e P g 55
?%O \45}0 I% AIEyIéJEAg?}IPé% Ve §§erﬁﬁeiﬁg'gégq
Leu Val Lys 365 370 375 Ay Phe Tyr Pro Ser Asp lle
N ansMahl Omur TR fd-4l vaervaASBedwl BROTESYa390eu Gia Pro
A u Asn Asn Taas Lys Thr Thr PraaoPro Val Leu AspiSer
395 400 405 Asp Gy Ser Phe Phe Leu Tyr Ser Lys Leu
CThrasvalrAdpulAsn Sby Ly4 18w TE 406 Pysglyy /ad FeraPand y
Asn Val Phe S&° Cys Ser Val MP#5His Qu 425 43360435
Lé@rAlﬁrGJgetgllfgo fl HI S I-Eér hExla ‘I@lrLylSe §er Ll?%uA§erLyé'eu

340 345

Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg
350 355 360

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

@Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly
380 385 3s¢

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Prc 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 ZAsn 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> 49

«<211> 452

<212> PRT

<213> Artificial sequence

«220>
<223> sequence is synthesized

<400> 49
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Preo Gly
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<210> 50 <211> 452 <212> PRT <213> Artifici al
sequence <220> <223> sequence is synthesized <400>
50 Au Val @n Leu Val Qu Ser Ay Ay Gy Leu val dn
Pro dy 15 10 15 dy Ser Leu Arg Leu Ser Cys Ala
Aia Ser @y Tyrs Thr Phe Thr 20125 30 Ser Tyr A3A Met
Hs Trp Val Arg An Ala Pro Ay Lys Ay Leu 35 40 45
Gy uSerr pevArIGSH APA qYISeA]ﬁuAlPr%rC%V E¥h By PR S5 hr
Ser Tyr 50 55%%0 Asn Gn Lys %he Lys Gy Arg Ple Thr
|l e Ser V r 7 T Tyr
e aerele o FLAR Ll R 0 e 8Y T
Ala Val Tyr Tyr Cys Ala Arg Val Val Tyr Tyr Ser Ala
&2erTrP9al1 M y10t 1Ty rTyvh prolyly Rae ésp aVal Thir pedTyrG n
Ay Thr Leu Vajo Thr Val 49 1165115 120 Ser SerCAl a
Ser Thr Lys Gy Pro Ser Val Phe Pro Leu Ala Pro 125
AEBOGURGYs Sive By Cly frSePhelifhr Sge &% Val \ASPhEYAISEEAl a
Leu Ay Cys LetP 140 145 150 Val® Lys Asp Tyr Phé®Pro
GQu Pro Val Thr Val Ser Trp Asn Ser 155 .16Q.1 Gy
KP aAsLneEhﬂﬁeuSa{'; &Y C%éll " % Sﬁ’h%EPﬁ%u F O Iﬁlaag%lg%geu
A@n 170 175 18 Ser Ser Ay Leu Tyr Ser Leu Ser Ser
fﬁ@'AiﬁibaﬂTﬁer' r E?Q ﬁi%rArél&éljﬁﬂi 196 19erserehi1d elerG y
Thr @ n Thr Tyss Il e Cys Asn ValooAsn Hi s Lys 2005205
210 Pro Ser Asn Thr Lys Val Asp Lys Lys Val Gu Pro
TyysTi ey Cyihe2ddp FRD DR25CLASHN |Gly Thy LejsVathFhOypalpr o
Pro Cys Pro AL Pro G u Leu Lett5 230 235 240 120

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 Proc Cys Pro Ala Pro Glu Leu Leu
230 235 240

@ly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255

Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp
260 265 270

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

Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
290 295 300

Tyr Asn Ala Thr Tyr Arg Val Val Ser Val Leu Thr Vval Leu His
305 310 315
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Gy Ay Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
Asp Thr 245 250 255 Leu Met Ile Ser Arg Thr Pro Qu
Val Thr Cys Val Val Val Asp 260 265 270 Val Ser His
GQu Asp Pro Qu Val Lys Phe Asn Trp Tyr Val Asp 275
G28(R=285ridlpuMaEdn Gly Ival CH SyAJysAFvrs BYa VEHr S¢y$sPr o
Arg Gu Gu @3 290 295 300 312§r Asn Ala Thr PyP Arg

Val_Val Ser Val Leu hr Val 05 310 1 G@n
L)i§p“f’rbe‘té’ﬁ°ﬁ%§ 1o AL 2 Frlatrter
Asn 320 325 330 Ala Ala Leu F?ro Ala Pro ile A%ATAl a
Ggarcﬂl | sé%gtaﬁl ALa di%Sva1339r 340 B4D prd koG BR9 Arg
‘adg Tyr Thr Leu PrgsPro Ser Arg 35Q@6855
360 GI u GI u I\/Iet Thr Lys Asn G n Val Ser Leu Thr Cys
clewsMavet yrar BG5ASTY B13761Gsyr Rlee Tha CPs 0.eSevalAspsll e
Ala Val Qu T3¢ A u Ser Asn A30 380 385 390 @7ﬁ Pro
G u Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
SHFHOBAGE> FEpAeE vl ISchlpe! ol T Sy S G L
Thr val Asp L& Ser 410 415 428 50 Arg Trp G°R°G n
\/ Vi R S u 4 430
G%SP BluLeﬁnl-éﬁ 22{1 L%J%r&hy%rﬁﬁ?ﬁ" IEI;L’}E LgéersLeé%éer
Leu Ser Pro 440 445 450 dvy Lys <210> 51 <211> 122
asp 1@y PRA rr2l@r Ael ihirciad Lgeqeantier val2(» 5P 3er
sequence i s symt hesi zed <400%151 Ju Val dn Keo Val
Qu Ser dy Ay Ay Leu vVal dn Pro d 15 10 15
Aoy yTISePhLéi}nA@]gg pey VaérPrey e e AP e §é¥ Mgty EYS, Clhy
Phe Thr 42 430 435

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> sequence is synthesized

<400> 50
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly
1 5 10 15

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

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

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

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

Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp
ao0 85 20

Thr Ala val Tyr Tyr Cys Ala Arg Val Val Tyr Tyr Ser Ala Ser
95 100 105

Tyr Trp Tyr Phe Asp Val Trp Gly Gln Gly Thr Leu Val Thr val
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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 Ile Tyr
Pro Ay Asn Ay Ala Thr Ser Tyr 50 55 60 Asn A@n Lys
Phe Lys Gy Arg Phe Thr Ile Ser Val Asp Lys Ser 65 70
75 Lys Asn Twe Leu Tyr Leu G1aSMet Asn Ser Led2®rg
Ala Qu Asp 80 85 90 Thr Ala Vval Tyr Tyr s Ala Arg
S%lSeVa%larwr% Lt CAY PrSefer 981105 TO% LeRyRLATPEC Tyr
Phe Asp Val Gy @n dy THPLeu Val Thr Vai“110
115 12 [ o< > < > 7. _< > <213>
R T R S e e

synt hesi zed <400> 52 Asp Ile A n Met Thr G n Ser Pro
voEIlLy9eksd eyr Sele Abd cderrdalral Ihb 0 &ér TChbyrsAsSpedr g
Val Thr 1le Tws Cys Arg Ala SeeoSer Ser Val Sere20 25
30 Tyr Met H's Trp Tyr Gn d@n Lys Pro Ay Lys Al a
GPr pleykePThr Fr 85y ¥8l4his [y PhEePrpyALAVALIPrey Séf Asn
Leu Ala Ser @% Val Pro Ser Ag350 55 60 Phe 38F Qvy
Ser Ay Ser Qd hr _Asp. Phe Th r e Se 65 70
595 585y C\’/Jr_yel:f]‘e’fSI SPg%r &l Sﬁfsrpgﬁq\_’r; aaq'l'-ﬁ[?r T‘)S?#L T %@s dn
A@n Trp 80 90 Ala Phe Asn Pro Pro Thr Phe Ay dn

s& Yeelhfed Y3y Vgl @ Thi-ery35110@yA0%n kys Magurs2192 53
<211> 107 <Zga> PRT 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 RAsp 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

@ly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
290 285 300

Tyr Asn Ala Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His
305 31¢ 315

@Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
320 325 ’ 330

Ala Ala Leu Prc 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 3790 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
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<213> Artificial sequence <220> <223> sequence is
synthesi zed <400> 53 Asp Ile A n Met Thr A n Ser Pro
Ser Ser Leu Ser Ala Ser Val 15 10 15 dy Asp Arg
Val Thr 1le Thr Cys Arg Ala Ser Ser Ser Val Ser 20 25
Agg Trpy¢ld 6imn Hily Fpp Vﬁ/rPh@l Aexqcys L%ﬂsf Prb MeryHisy §ln| g
Pro Lys Pro “®5 40 45 Leu Il e*f)r Ala Pro Ser A3%h Leu

Ser GI Val Pro Phe er GIy Ser
A% );“egegl g'l‘f ﬁeGl'Fh?YsL%er'llheu ?F R 2@ 75
Ser Leu ro Gu Asp Phe Ala Thr Tyr Tyr q/s Gn
NyLr P 80 85 90 Ala Phe Asn Pro Pro Thr Phe Ay dn
y Thr Lys Val Gu Ile 95 100 105 Lys Arg 52

«210> 51

<211> 122

«<212> PRT

<213> Artificial segquence

<220>
<223> sequence is synthesized

<400> 51
Glu Val Gln Leu Val CGlu 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 Prc 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 hAsn 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

<210> 52

<211> 107

<212> PRT

<213> Artificial sequence

<220>
<223> sequence 1s synthesized

<400> 52
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 a0

Tyr Met His Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Pro

51




Leu

Phe

Ser

Ala

Lys

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

<220>
<223>

<400>

Asp

1

Gly

Tyr

Leu

Phe

Ser

Ala

Lys

Ile

Ser

Leu

Phe

Arg

53

107

Tyr

Ala

35

Pro
50

Ser

Gly Ser Gly Ser

Gln

Asn

PRT

Artificial sequence

Pro

Pro

65

Glu
80

Pro
95

Asp

Thr

Asn

Leu

Gly Thr

Phe

Phe

Ala

Gly

sequence is synthesized

53
Ile

Asp

Leu

Ile

Ser

Leu

Phe

Arg

Gln

Arg

His

Tyr

Gly

Gln

Asn

Met

val

Trp

Ala

Ser

Pro

Pro

Thr Gln Ser Pro

)

Thr
20

TyY
35

Pro
50

Gly
65

Glu
- 80

Pro
95

Ile

Gln

Ser

Ser

Asp

Thr

Thr

Gln

Asn

Gly

Phe

Phe

Cys

Lys

Leu

Thr

Ala

Gly

Ala

Asp

Thr

Gln

Ser

Arg

Pro

Ala

Asp

Thr

Gln

40

Ser
55

Phe
70

Tyr
85

Gly
100

Ser
10

Ala
25

Gly
40

Ser
55

Phe
70

TyxY
85

Gly
100

52

Gly

Thr

TyY

Thr

Leu

Ser

Lys

Gly

Thr

TyTr

Thr

Val

Leu

Cys

Lys

Ser

Ser

Ala

val

Leu

Cys

Lys

Pro

Thr

Gln

Val

Ala

Ser

Pro

Pro

Thr

Gln

Val

Ser

Ile

Gln

Glu

Ser

Val

Lys

Ser

Ile

Gln

Glu

45

Arg
60

Ser
75

Trp
90

Tle
105

val
15

Ser
30

Pro
45

Arg
60

Ser
75

Trp
90

Ile
105



