FULLY HUMAN ANTI BODI ES AGAI NST HUMAN 4- 1BB( CD137)
Field of the Invention: The invention is directed to
fully human anti bodi es and, nore specifically, to 5
fully human anti bodi es to human 4-1BB (CD137).
BACKGROUND OF THE | NVENTI ON: An ext ensi ve body of
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immunogenicity due o the lack of expression of co-stunulatory molecules on tumor

cells, which results in the inability of the tumor cells to effectively stimulate T-cells.

Advances in our understanding of the requirements for tumor antigen recognition and
30  immune effector function indicate that a potential strategy to enhance an anti-tumor
immune response is to provide co-stimulation through an auxiliary molecule. Tumor

antigen-specific T-cells require costimulation to initiate and maintain effector
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nodul ate and enhance the inmune response to tunors.
The current nodel for T-cell activation postul ates
that naive T-cells require two signals for ful
activation: (i) a signal provided through the binding
of processed 5 antigens presented to the T-cel
receptor by major histoconpatibility conplex (MHC)
class, | molecules; and (ii) an additional signal .
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lymphocytes. In addition, CD137 has also been shown to be expressed on cells of

myeloid origin like dendritic cells, mbnocytes, neutrophils, and eosinophils. Even

though CD137 expression is mainly restricted to immune/inflammatory cells, there



10

15

20

25

30

smal | nunber of tissues frominflanmtory sites and
tunors. Functional activities of CD137 on T-cells have
been anply characterized. Signaling through CD137 in
the presence of suboptinmal doses of anti-CD3 has been
5 denonstrated to induce T-cell proliferation and
cytokine synthesis (mainly 1FN-y), and to inhibit
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expression remained unchanged. Up-regulation of the anti-apoptotic genes Bel-y and
bfl-1 via 4-1BB was shown to be mediated by NF-«B activation, since PDTC, an NF-
kB-specific blocker, inhibited 4-1BB-mediated up-regulation of Bl (H. Lee et al.,

J. Immunol., 169(9):4882-8 (2002)). On the other hand, clonal expansion of activated
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T-cells appears to be nedi ated by increased expression
of cyclins D2, D3, and E, and down-regulation of the
p27i' P protein. This effect occurs in both an IL-2
dependent and i ndependent fashion (H Lee et at, J.

| mmunol ., 169(9):4882-8 (2002)). Altogether, CD137
stinmul ation results in enhanced expansi on, survival,
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activity of anti-CD137 mabs. Ligation of CD137 on NK cells induces proliferation

and IFN-y secretion, but does not affect their cytolytic activity. Notably, in vitro,
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4 CD137-stinmulated NK cells presented an

i mmunor egul atory or "hel per" activity for CDSt+
cytolytic T-cells resulting in expansion of activated
T-cells. Therefore, CD 137 signaling on NK cells may
nodul ate innate imunity to tunors. A paradoxi cal

ef fect has been described for CD137 stinmulation in

that 5 agonistic CD137 anti bodies can induce.
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The natural ligand for CD137, CD137 ligand (CD137L), a 34kDa glycoprotein

member of the TNF superfamily, is detected mainly on activated antigen-presenting

cells (APC), such as B cells, macrophages, dendritic cells, and also on murine B-cell
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bet ween t he extent 'ar expansi o
StieDsey AT3- B4 OB R R- B&H@aVa@aical &1@&4431 (2000551? aghkidhet al.,

mﬁﬁObBﬁ?dnsmﬁJ?ﬁgl S8c31 436 200%535;[?1{7“3}12@' o ytégéqqq% o ngucto

137 can be used ™t o énhan
aiterefinns inde sQuilibrbmebetweanl the exitent 06 t;elrzw ekpafision hhd SIBRE

§Hi%'l| cﬁtd L, Bgnsal-lga?cal?i e% eﬁe{esteg g‘lu ypo t)e(s?srtggtsslec?orzlldary
costimulation through CD137 can be used to enhance T-cell responses in situations

where T-cells do not receive sufficient stimulation, due to either reduced expression

of CD3 or CD28, or reduced quality of signals. Their studies showed that aged mice

had a deficient in vitro recall response compared to young mice (P. Bansal-Pakala et
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of CD3 or CD28, or reduced quality of signals. Their
studi es showed that aged mce had a deficient in
vitro recall response conpared to young mce (P
Bansal - Pakala et 6 al., J. Immunol., 169(9):5005-9
(2002)). However, when aged mice were treated with
anti - CD137 mabs, the proliferative and cytoki ne

resp n re identical to the responses
‘0 b:lé v y&?ﬁ@ @égﬁ( 20090 dlavwegers prben 4ged mieecwern irsated with

r esIBOBILBY Mabgthe proliferafid ﬁﬁtcyﬁ@ﬁw ?&P% i SedGA AR %ere identical to

ﬁ’F ecul ated that enhancin expr essi on
%BBWF%? Pservgeh favoyng mige: IMC SPeclﬁnmeclmnqm wesminkidle for
Ofthl lefRcE08d Rk ERBidA escui n

def eSctlve T-cel | retgd’gﬂnvgﬁss hesetﬁ%{tﬁh o Eg(étﬁﬁlﬁs?’ﬁpﬁﬁgﬁ%mf
t hRt-3ReptoRe mlwpbs 111&Q3B¢im1and ﬂaﬂﬁrpmﬁiﬁ]ﬁﬁc?fmrﬂmhedduﬁﬁ viv@ may

r
i mgragg ﬁ%‘? %-cm i ngl VF% fﬂonsegng‘g §¥1ﬂf’36fl%‘?ﬁ‘med the
i rmt@él&t foo agenfistic anth-élmg'é antibbdianta re4c)13 #3ak PREI €& th N

Rl B probiisddshcbufoatt and s pberb G ity fog o use

efdfiap@ D187 udiileslids in cincer patiédid. Zi Ng agoni sti ¢
anti bodi es. Ina paper b

ant ne n nal

Nel Iero eI{"i F’Ce'l)éé?]f%?%} GTRRY. ipdheteeatpep of caﬁfqrwayuggestgdby

p rindive efficacy sadiesin BRdHutIREE ASHHi QBN YRS CDT@?' [ﬂcﬁl;m%lgrﬁd
“'R?ggy ?%emc g&%l m)del Agl04 (I. Melero et

Na?P‘ £ 8P e(‘igfgfha)gomﬁﬁ‘éarahmpuaelﬁm37@ﬂﬁwv 15

r eesducesicedin P@Bﬂﬁa@&qrc&mﬁm&sca%' if (18 M ifiddeflic rumor

SI nce, sel ective in vi etlon

B GMeleggt dle éJaFMftdh 8Os %W)b rThe entpenar effect
| Q@q%u@a bR dnd@ﬁm-r'f-c&fsfaﬁcﬁ: %Q(If (.I.CPS \gﬁl%e ec%ve ? i vivo depletion

denonstrated that a m ni mal iI‘on o
r 85 ¢t5h sEbrpRulatipnicaicd inythe mduetm orcmﬁmeum bﬁ;hy atitd-tdasor

d
SR s 8 | G g e s

appresaonhior enti-EB1 dEthetapy feimyef26tive) Sc*@rﬂl @est@éamrs kB @sdd

S BB A S 0 Bt 5 e

| Bdirolet al., CaB¢ed Redl, 71 25)80081 - 28002);;0. RtiamiMLeﬁaQXG@ﬁe Biler.

Cé(? )e?um)r 289%?%‘31@1363633 %Ié“ﬁ‘“&é%r{lsgé“? c]:7s 0%%%09%) I{ .e

aﬁ{:icb:oduaés{:anmrgmlsa(lm eyisdecob gg) CDI 37L have been
shown to elicit CTL activity a anti-tunor 25

r es ponSSEPRIN Ot traey cliicacy dnta with agpristie{JP137 antibodies,
15!3(393)191”4‘&331 ¥ACH 199 Dave Been Hb N toiicROTL tm rzlﬂt![

§J§D K&Eﬁem (1999); Several reports rate
ﬂ%fé Papedps et gh.Aplramunalg é@d9)+4$ﬁar4ﬂnﬁ19l9ﬁ)3 B. Guinn et
Czﬂr CITRENRS]. rﬁggﬂﬁss@b A (1559} rsév@}ai?&h&‘?é“demon%a?e%s%r g
the requiremen cost ion I h generat

draupler ebeDi Fligsad Iﬂlt%@pﬂmt(ﬂ&mmcgultei inaimor rejecnon

| EAStRQY theOhlidthenttclstdktP R in gener'\a/ﬁng S efBliek 1mmun| |

response (S. Mogi et al., Inmunology, 101(4):541-7 (2000); I. Melero et al., Cell
Immunol., 190(2):167-72 (1998); B. Guinn et al., J. Immunol., 162(8):5003-10
(1999)). Salih et al. reported the expression of CD137L in human carcinomas and
human carcinoma cell lines (H. Salih et al., J. Immunol., 165(5):2903-10 (2000)), and
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30 I mmunol ., 190(2):167-72 (1998); B. Guinn et at., L
| mmunol ., 162(8):5003-10 (1999)). Salih et al.
reported the expression of CD 137L in human carci nonmas
and human carcinoma cell lines (H Salih et al., J.

| mmunol ., 165(5):2903-10 (2000)), and 7 denonstrated
that tunors cells expressing the ligand were able to

| T-cells which
- et % oo el %régzataq‘ﬂafex{a%@ 1 dekiver Rae-

‘ t biizBulefole6imat & T-8HRNAHcWeblitel] lik?tglf) F Pﬁﬁa&ﬁt P rAncl that

tunors. Wiet her expressi on of

c 8 effesheamrelaipdonith Priﬂ’vgls@ﬁﬂé)lé'ﬁsmepmdm ewmhagmpnesmcof

ScHA/ i:ﬁﬂlg;ia;l%&% obiid Afike 51@? V@Wg S 7 c @g_tc ea"{}]fg%/tg’m

underscored the 1 nportance o
i RDT3¢ attibodiesisantkmwno bot h viruses and tunors (M

DeB gt al 163(9) . 4833- 4
PebeneeBiiA ik nayelnagh ST RL 3B oo,
( 968D in T-&l riksponses to adth mrdses7 hﬁHmmd aflso Csﬁ%g%éﬁ)ggé?t&js ﬁot
n erl Clen
nﬁ%f@“%fﬁv Isf’%&éérééﬁiﬁﬁ E SD t&a ‘ﬁ'ﬁ@ﬂt Immanals 1¢465%12520-5 (2000);
cBsKwonibtail.j Dlllmhjilnolg nag11ys4sBont260258 mlesaﬁﬂlg CD137- and
ic,T-cell responSes.

t ol
1@&%@‘1’5“%&& mipe bave demprafatedh aﬁemtap@ecﬁﬁ(?ﬂ%lﬁatcpstnmdatlon in
Terefvb Sost Bitbass, inﬁ@Hﬁ-Rrh@l’bykd?;BM okl {egpoagcfgd k‘iﬁjl 3908 808kt mice

cyt otoxic T-cell activit
Shbancerdggpliferation s@w@ilsg bgaaduction iniytrdgnegtrodiction and

Ir ec e%tg‘:; T_CQF%& u\,\\)gtg Qghfc()“v\ﬁl %(f% {1 % knéld (klég ﬁr%‘gcsé ’\6())(@1%2’)41) )
h‘é‘@aléﬂr@i/gmurfoi dlidtiely 8(36)11 @84 (2088 s Ivﬁ:se&céﬁﬂyt fhachy shown
ARARAEABul el AODLOL TRl i O A AL A SABERE I (4 sl

restoration o sign
agopass tcoatrpl micD] Bhesadith lsnggcﬁshat Sesaaritmwbjmw@@ﬂﬂafgfby

t I
e A R s N
rmiluﬂa immune wspomeeloyinahpativgenspa chdeetshe 20 i nvol venent
ne responses,

of CDL37 al,ing i.n antitupor i

st udi dggf’?gg%fhgéﬁ tajip mopse i iy mAdals whichowPeoriihes have
dmm‘rerﬂ@ﬁd)ﬂdm 376lgaldg iFRIEMmbNinGRNR radpbgs. stldis %Bﬁfuctcd
T-cel |l s. Rﬁatlents wi th BEwi ng sarcom, Zhang

%m&ry@n’aﬁn 0L SHRRIFDIAYE c@ffa@emercﬂe@épwmmmam
emt&mwlﬁowa@a;wmgsm%mm ot awgﬁw @std' Y,

coeX|stence of progressive tunor t unor
efinctpieF elistropseriad F@ﬁWEWMdCDEWNphmowpe

%Z’fﬁé%‘ﬁﬁ% bR OB bt o B o R PR b
Ee@&eﬁor Eoelly 95 pbaghvadi &r vinp Sﬂmﬂﬂi@ﬂdﬁudlé‘i withupaakehehcetik
Pty Bl bRl ot bR B e85 ded
m;tlmhtatlon with CD137L Stimulation of PBL with anti-CD3/CD137L, but not
anti-CD3/anti-CD28, induced tumor lytic effectors. These studies provided further
evidence that CD137 mediated costimulation could result in expansion of tumor
reactive CTLs (H. Zhang et al., Cancer Biol. Ther., 2(5):579-86 (2003)).
Furthermore, expression of CD1.,7 was demonstrated in tumor infiltrating
lymphocytes in hepatocellular carcinomas (HCC) (Y. Wan et al,, World J.



evi dence that CD137 nedi ated costinulation could

result in expansion of tunor 30 reactive CTLs (H

Zhang et al., Cancer Biol. Ther., 2(5):579-86 (2003)).
Furt hernore, expression of CDl. 7 was denonstrated in
tunor infiltrating |ynphocytes in hepatocellular
carcinomas (HCC) (Y. Wan et al., Wrld J. 8
Gastroenterol . 10 2%: 195-9 52004)). CD137 expression
waSHEPT R L0(R): H5-B(Z0086)- €D13 T oprassiomwasdectedria 19 put of 19

- 13/H@C by RTPaehi wrﬁwwﬁ&%ﬁh%&g%w%&%ﬁgé&e Iy, CD137

CD137 was not detected ’in the periphera nucre

c elWas ngt defagted dmy the periphessd mononyeleayenlls of the saturcatients NAnalyses
he gt ited 3Rt 1 Lhed. to denpnstrate

expr essi on of &%@{yﬂt&éﬁﬁ%@gh@% %?l%éma? PR P137.
3t o Theserstidigs didoidt aitaagt tolcaredmeclibidahditsd 3ith €XNB P &GIdSion.

Th ' nducted in Ew ng ,sarco and .
o B SR Fona AR ke el P S e St tmosm everad the
Ito P aters ?Sog Fé'ﬁﬁ' ﬁﬁk%gmnezyﬁbgﬁ v ?ﬁm @mﬁot&ﬁimv\g S : de m%ﬁ(::sgtr?sgito Ié'dln Ewing
b h S s emonsiEakdl tigh (D133 ¥ KL e bl fo kil Rugopselisiep-yivo
S UggReitingthat BRICH 139 pelRh3¥ waRinMoRH HES phtRhACind tﬂat?gr%%ﬁ‘s

[

ati-ent s nd. t hat perhaps 10 suppressive factor

p . 2. .
10} RPERSTe fartorsda s thaprBiTosp Rmmentighibited their Ginctiono rHence, it

Hesihe pobtulaedthdl 8y RSk YhdinSdatifiads a%%x?{t%or&dlflg 7 antibodies may

adm nj stration of” agonistic CDL37 y
pr B¢V ide therfignal neressars derexpansipniof thessasteneor Breelld. t hese

ef f ect o a8difi6h doSits r!)fg.if;ilgfgid{s. AboieRt b 1§1n{u?1£ eFrOie %Pctéq@,ecxafaiiraental

devel opnent of i nmuni to cancer, exper
s ufRktupgortsibe wsef 6D 1GDag@ifstia gotiticalfcs foralnt trdaomiéng 6 fidsimmune

5 | SR 0 Y AT id T B
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Sal- tmanola 16 7(7)7405P raGU(R01);, E. Koven /)l aKi 059468 US2008)150-79

K i P . : 74-79 1999): J.
@0, Rt etl W8 Read Sor, R92338 150053 ¥ Sim g Na Med.
SUB1Bt1485-13 (2042) S.M.heo et £H(N2R) ME40D:1089-62008))S. K Seo

et al, t. ... 10:1099- 94 0Q4)). Consequently,
based odr&‘f%%y&'gﬁ hesed,pn Gae Fé%s qﬁ"%m mgquiaging ppmpes response, it
r espiddisedesirdble RQrodudt ehtPBuAeS-1 BB kfiloQich Ii’\)‘f’tﬂldE&;istict'a_ct:iviI:ie:s

aq{éit- hlggsn 4- ]fBB antibodies wth agoni stic activities

t N&T REAPE 78 TrdRttrraimention pley edicrehlurean diseasee siahas carfcer,
humiacticts SRASES alaibiAhuaaRRekes, | Nfectious di seases,
and aut oi mmune di seases. BRI EF SUMVARY OF THE

I NVENTI ON: 25 The present invention provides fully

hmamnahmmiye@ﬂ?&tmhhﬁf}m .human 4- 1BB (H4- 1BB)
and that allow binding o -1BB to a human 4-1BB

| i gand The-presenBygntionprayides fdlyimuen titindies theli biad totfintag 4-

1ok 0 PR o8t

t ABBE). nHivaghoinvirgion is directed to antibodies that bind to H4-1BB and that do
not block the binding of H4-1BB to H4-IBBL, thereby permitting the binding of both
an antibody of the invention and H4-1BBL to H4-1BB. The invention also provides
antibodies with agonistic activities in that binding of the antibodies to H4-1BB results
in an enhancement and stimulation of H4-1BB mediated immune responses. These

antibodies can be used as immuno-enhancers of an anti-tumor or anti-viral immune



10

15

20

25

30

an anti body of the invention and H4-1BBL to H4-1BB
The invention also provides 30 anti bodies with
agoni stic activities in that binding of the antibodies
to H4-1BB results in an enhancenment and stimul ation
of H4-1BB nedi ated i mune responses. These anti bodies
can be used as i nmuno- enhancers of an anti-tunor or
anti-viral i.mune 9 resgﬁ&g as i mynonodul at or s
ﬁ@

of FAPORES: PF arEaHnamoditets edisdedatoimpme diseases. The
andritibodib £sn G ba |u§dd B Eiadassc ﬁfolsdfo?%%leb&od d%‘%bﬁéﬁ’ fu blood

the detection of -1BBin blood or tissues of
paltitissHes ofypatisnts él‘ﬁ‘éé?-“ce’é GUSInGFRM Or otber disehsss. di s eas es.

1 1Bl ARG 0 RS o

anti body or anti di ng portion
s Jéeding partipy thotentibatspecifically bBuI3 to H4+BB, sommg 4 igghit chain

¢ ool Yeforala R R iy e Rl e dne B e varabt

C ongipit smpra;cﬂDRDR(l ((mmiigmmm@ _ﬂyt_eﬁﬂm&fgrﬂ_:gibm g), ) em)fgn 1),
enent ary .dejermn regiqon 2), and a .
C[S@g% &%Znﬁﬁ{’%‘f‘glg %bﬂgééﬁyﬁere@vﬁeﬁm@a

i megibi3) ab depmﬂd ﬁzhHCh éaatyl tﬁé'll@daﬁy i fdHaBle r8EIb® Bomprises a

es cQ eent ar detern1n|n region
1356)%1 f’iﬁﬁfﬁf E‘ea’éﬁﬁ i GPR4 (coppdmsmiapy determiping
a rERBB2), WBRBM Mh@%@&f‘s 3k d8Sicted meI(d;yJ or

dﬁﬁgq},ﬁwln FIG 3 or The nDnocIonaI ant

) penockoggl aéﬁ%ﬂ?pﬂ (@ab)eﬁ#n bgcar examipi dy Iasi4 anfib@ly or
am@gpggﬁmd§n anot her aspect the invention provides a
nonocl gnal”™ anti bod antigen- 15 binding portion

t her eofn a6RESF &Ppct: euwgm pedradas acoepclopagisantibadyror altigen-

r %ﬁidﬁx% riondRRLG! \ﬁ?ﬂélﬂ e lg%ﬁ %af@&nér{kgsdy ana%}_efr%%xgas -

conprlses a varl a as depli
FAepicted in I Gahang dre E&sweqha;n ctOhmnlsmﬁem'nabia regi@visdiepic@d in

MpR9G Qgk. anti body conpri-sing a light chain and a
heavy chaln wherein the |ight chain conprises am no

acid r b@ndthesaslaﬂm t2e in28ion fprSEdRs a BrdNoc Bnal adtisddg c&ﬁ@‘ﬁna a
D Ly DSBS T s S0l e
nﬁh@&di of SEQ HthCb@ﬁbd the heavy icBaifl Gomptised BininohRidtedids 80-467
e S0 BORGD s R Bathsirt abe ostianrecvidid vasoniead goribody
cdmmls&@rmtghsa&madﬁﬁ Reds chain! FRELIERe BSt4KHn Qémﬁgg arhdno

e antibodi es of the inventi on have w de

t ?Féf? %?ﬁéﬂ?sl Z-H8 it PEQIDNR:6a8d thehearoehsentampsises apfino acid

Jie§iEeR-S0ORSES [DAGH! . aut oi nmune di seases,
|nflannatorg; di seases, and infectious di seases.
The antibodies of the invention have wide therapeutic applications as

immunomodulators of diseases such as cancer, autoimmune diseases, inflammatory
diseases, and infectious diseases.

The invention further provides methods for treating cancer in a subject
comprising administering a therapeutically effective amount of an antibody of the
invention to the spbject. In one aspect, this method further comprises administering a
vaccine. Suitable vaccines include, for example, a tumor cell vaccine, a DNA

vaccine, a GM-CSF-modified tumor cell vaccine, or an antigen-loaded dendritic cell

10



The invention further provides nethods for treating
cancer in a subject conprising admnistering a
therapeutically effective anmount of an anti body of the
30 invention to the subject. In one aspect, this

met hod further conprises adm nistering a vaccine.
Sui t abl e vacci nes include, for exanple, a tunor cel

vac%o%%e g.PDNA vacgci ne, a Gw CSF-nodi fi ed tunor cell
vaccine, - of® SR E% O Faptely: presfateicancer, exelanomd, or epithelial

vaccamer. The cancer can be, for exanple, prostate

cancer, ]rl[r‘el apoma, or epithelial cancer. |n another
aspect, other Aspret he iBVenipa providesre msthod fforenbarttineahdighmune

t herekoibd) CompRSRPABAnisERITR L 5h Bk LAk stration of an
. anti body of ?he i nventi on gngﬁa B %%égvmo&aﬂ ?S?‘Egag

*anofateine-aMysmether aspestiths/imention ppovides d esetiiodTot d1ban i the

e despbie, dRNe iR OGS R0n SRR thsnvemtionend o
PSAS/nascine. In anothenaspest, the pvestiontphevides wansth AN EoPEMKA S the

a RN }ng the inmune response to a SIV '
gag vac glrérfg{msg _?)J] rr%?iﬁ}s o 25 dif FPEpsiRg %ﬂ%”%‘ﬁ“fﬁ}?ﬂéﬁ £ pslgdy of
of the naentione fit arother dspeatnibé heentempetidestaifethdd B Ldt@king the

pr Qv a 0 r enhancing. the 10 inmune response
107 RS BBl RO P st Chapotive A oMo aabody of the

antuirdgotgn.of the invention. The invention also
provi de har naceut i cal conpositions conprising an
ant i bodj-hgf“v?‘ﬁg’ﬂia FtidsH phasmaggitisslcogpesitiing dpmprising an
posditaay ot alentici o i albiBAH-FREEY pbitdh ierdfGERYLAD! ©
a

caryier. The pharmaceutical conpoSition ¢ e 15
ad Rrfmectisglyacenmtablsrcaprier.c Thaphremacsnticel tompositiag ead be

15 €. gdmindferatDQfte drof cdniifdon gvifﬁaa%%?%rg, %éj,c %nt E}agg?tafor treating cancer
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chenpt her apeutic agent or a vacc
[ &8 Ghgmathrrgpenisgent orBhvacsiny emithey mausem @it egent.

i sol at ' Lising,a.nucl eotjde .
sequen gghagg}’ég? tH g Lcill.g‘?#llg %ﬁgi %?Ig}r%g & Pfé%%il%f’ S HAPrSHE gaucleotide
L L it r ot e o ek b S
20 acid sequ gﬁ%&g‘%? @%%‘f@s N&i(% ucl‘?ﬁqueég‘F’lt gerode thg amino
emsadizequénge g RN Sepnehotdaithaehdtde 8@l thif® s
215236, 01 SEQ D HO6 fgggﬁg&@g)g des cnarancoe i
am no aci d séquencs f : ) “P@?Otﬂﬁi:‘lhéfcﬁﬂic’g?ﬂ@sthe

t hraine adid egqutite oAFEQADANDE; (cF BEHIENASs @it eﬁEBd&Qh@zﬁﬁiﬂo acid
resg‘g]g%gg ﬁo-.470 .qc;f @Eg | IE) NO 9: Q(&B nuc_:l eoti des that
encode - ¢ HE-BrF AL eaEre Letied SEQJIP NeB; (fDnpedpctidesthat encode
( ghe anmbecidisel@ndRASEQONO: 92 afd &Y IR Motide: tﬁ%tl eﬂ@od%q!ﬁna%ment

aci.d sequence of (a) to (0, such™as a variable 1€gi o

c (% ap ﬁ'ﬁ’ﬁmra@’éli seuenesyof (e %’a,rsuglbpsea GOgble réiffien, corstaat @gion, or

Phy BERbRAHRIE STHRfisdlAE pdbyfiRicbfbs bk I?ﬂent‘fc?n%esrecomprisc
nucleotide sequences cncoding at least one CDR of FIG. 3, at least one CDR of FIG.
4, or at least one CDR of FIG. 7. The invention further provides isolated
polynucleotides that 'comprise the nucleotide sequence of SEQ ID NO:1, SEQID
NO:4, or SEQ ID NO:7.

The invention also provides isolated polypeptides comprising an amino acid

sequence selected from the group consisting of SEQ ID NO:3, SEQ ID NO:6, and

11
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nucl eoti de sequences encodi ng at | east one CDR of FIG
3, at least one CDR of FIG 4, or at |east one CDR of
FIG 7. The invention further provides isol ated

pol ynucl eoti des that conprise the nucl eotide sequence
of SEQID NGO 1, SEQID 30 NO4, or SEQID NO 7. The

i nvention also provides isolated pol ypepti des

o i 12 NOf. S e o IR P Bokiakpolprpides 1

- SEOmpDsiREXR aminm suididqatncasPaning atid @edidi¢€P4- SN PSIXY 11§ &3,

< SIARE R R Ry iine 2 piscicksiisont! oy pe Keides 21

i 985 af SBQADING:6iriddstatedpaNepiing cbﬂxﬁriﬁ% tgnfe a%fg(;gj?cg sequence

seqguence of am ng acjd residues 21- 23

NG BT e reighies 29-4%@ PHRER P AEXO c branothet asgeqthibe dnvemtion

2 olides BoRBED oD pRptiRE fl | 7 >

I E;I\IO fg@ I @not hfér as ge%@gﬁﬁéﬁlﬁ%@gﬁﬁ%ﬁmﬂ%c?%ﬁt éeg.%gne

i SHRPEIG 1 KlSepiar §8S. b onprleast thy vatinbleoriconstatiregion of FIG. 3,
seuseNeerei 7at | east one CDR of FIG -3, FIG 4, or

FIG 7, or at least the variable or constant region of
FIG 3The invention further MciBdes7an iffineibgiobulis haming biddey specificity

i Al sl lin having binding. specificity

| e o SR AOA B co R B ol Bing Feomto ond
apipegethe Erﬂmlt,!nagyomhg EEH]Fb ablon F I(:ube)z oﬁé;pﬁ?i)od}t cff&%u_a igwgntionic

i mmunogl o N is a or a of an anti body of
e neteARb ook bR Bels38s et T e Drodres s atbedgior sndieere
t biating paniug deref oftht iestionDrecaibinGRRxproisi vi8ioROh i ude
thereqt af tﬂﬁ i nvention, reconbi nant expression ]
VERTOF YR i verion. andansthnds dymplkritbe attibofiss of the invention
I byvestitingan @nidodehloadsing @umake the antibodies of the
invention 15 by culturing an antibody-produci ng cell

line. BRI EF DESCRI PTION OF THE DRAWNGS: FIG | shows
BRIEFIESLRIYION GONE S0 nSalda.  FIG 2 shows a

pl asm? map of pDl 6gat e-20H4. 9. LC. 20 FIG 3 (FIGS.

3A- 3HFIShbthews elasmid wep pipd etz k4! the plasnid
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FIG. 4 (FIGS. 4A-4F) shows the nucleotide sequence of the plasmid
pD16gate-20H4.9.L.C, including the coding strand (SEQ ID NO:4), complementary
strand (SEQ ID NO:5), and amino acid sequence (leader peptide is amino acid
residues 1-20 of SEQ ID NO:6; light chain is amino acid residues 2 1-236 of SEQID
NO:6) encoded by the coding strand.

FIG. 5 shows a schematic of the 20H4.9-IgG1 heavy chain sequence construct.

FIG. 6 shows a schematic of the 20H4.9 light chain sequence construct.
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20H4. 9- 1 GA PTG R UHERAERS Plats efiindirgiofimabed0HIEM G4
cend mab BAHA. G todiign CD 18NSt i mul ated CEM cells. FIG
13 (Flﬁﬁ %Ig -BE? iJlustrates the induction of IFN-y in
co- st iyt & (ﬁﬁh tesgheqonpaeniration-dependent biGhag e 2HA. D odies.
TPEAr iosathcin ARl RXNESS ol.d hRelease in.  ng/
over controls. Due to tEhr%]\?/gflliséhlﬁgb%gngﬁgrtgﬂﬂsgm?‘géﬁgﬁ%’f
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FIG. 13 (FIGS. 13A-B) illustrates the induction of IFN-y in co-stimulatory
studies with anti-CD137 antibodies. The results are expressed as fold increase in
pg/ml over controls. Due to the variable background response among donors, data
was normalized relative to control treatments (=1). Median IFN-y baseline level for
human T-cells (FIG. 13A) or monkey PBMC (FIG. 13B) stimulated with anti-CD3
alone was 592 pg/ml and 505 pe/ml respectively.

FIG. 14 (FIGS. 14A-14B) illustrates the results obtained of dose-dependent

enhancement of IFN-y synthesis by mab 20H4.9-IgG4 (FIG. 144), and effect of
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aRYalipted for thawnbilityon secrddETIN- ¢ BDhBREERIRTF Sligek stihlation.
I NVENTI ON: 20 The invention is directed to the
preparati on and characterization of antibodies, and

aRETEbED DRSCRIPTICROE MHE NWEDION: ncl udi ng f usi on
pr ot ei anti gen bindi ng fragnent of
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Sfegfcer-pan bediar eanpis prastaiovahger amblamne, Fr gathtiial
roaﬁ@enses In one aspect, the

The antibodies are capable of binding to H4- 1BB, and can present high
affinity for H4-1BB and effectively enhance T cell responses. In one aspect, the

antibody induces IFN-y production in co-stimulatory assays, but does not affect the

binding of H4-1BB to its corresponding ligand, H4-1BBL, and does not fix
complement.
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anti body i nduces IFN-y production in co-stinmulatory
assays, but does not affect the binding of H4-1BB to
its corresponding |igand, H4-1BBL, and does not fix 30
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produced by nethods well known in the art. In one
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F'aﬁda@ C?SG 4A- E% shows .t he nucl eot i ﬂ?efnce 0
t he prast E5165 Hradeorrspiidats pming a6id rgsiflung 1t HeofSEQ By
stlﬁ@r?nd hé&%ﬁ@xd@sl\dﬁlﬁ amcp,egsahe%mmﬁaroy SESUDARY. 3§j Seald by the

equence (| eader peptide I's

e sfit. HRF G680 50 GPvsompentebemiehehut iulismid
i q:Diﬁgit@-EBHﬂ SIKRSicfidns dled3f sﬁgmdsﬁngﬁ NG NG Ql?uﬁcémy _

er as bc

&@Hﬁ% Ey t.he codlng st rand.
B TR Qi Saead eminomsidsennet (eadei peotige i amio acid
2@631@&@9 1 |

uence 22?55?‘?&'?&“%?3‘%%%%% Sk oF B0
s gicedad by thgwedingstraidght chai n sequence const ruct

o1 o i Fy Spec e OB e i o lgaribey smbe
( 8%14 ﬁg'*@l T Eﬁﬁi 5 (cSE@aliglINGhdys ahchve ohih &@aicd bnSuE@Tthab

| V C ‘seguence construct
g%% & B%N%lﬁ%kt ﬁIemaatr}ncar% Sﬁ%‘}'/sda D@E ﬁgf'@u%frcé &fastruct of mab

paPiE4. Befor bptlamah aoratmgcﬁzemdoum 916@1 OFIGSEBrdvitiedNehed:
I\%?cg%ﬁng%%: end:c g@%&;’iggr@fl}[fgﬁg gncﬂ?-g@?pqemgrftarj? Et(rgand (SEQ
ID NO:8)} of the heavy cham sequence construct of FIG. 5, and the amino acid
sequence (leader peptide is amino acid residues 1-19 of SEQ ID NO:9; heavy chain is
amino acid residues 20-470 of SEQ ID NO: 9} encoded by the coding strand The
light chain of mab 20H4.9-IgG1 is the same as the light chain of mab 20H4.9-IgG4.
The invention also encompasses antibodies with conservative amino acid
substitutions from the heavy and light chain amino acid sequences depicted in SEQ
ID NOS:3, 6, and 9 that have substantially no effect on H4-1BR binding.
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f Llcﬁg%.ée ge S. Bﬁécgolé, CelI's of I_rmunsog%l obulTn” .
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sequences, such as a promoter or enhancer, and necessary processing information
sites, such as ribosome binding sites, RNA splice sites, polyadenylation sites, and
transcriptional terminator sequences, all well known in the art.

The vectors containing the DNA segments of interest (e.g., the heavy and/or

light chain encoding sequences and expression control sequences) can be transferred
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particularly useful for parenteral administration, including subcutaneous,
intramuscular, and intravenous administration. The pharmaceutical compositions for
parenteral administration can comprise a solution of the antibody dissolved in an
acceptable carrier, preferably an aqueous carrier. A variety of aqueous carriers can be
used, all well known in the art, e.g., water, buffered water, saline, glycine and the like.
These solutions are sterile and generally free of particulate matter. It is especially
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2R NAL QLT d to the definjtion of so
called t ungIrl s g%l %gesa £ Blgﬁlgn?r%.a“‘; tn the cell from which the
tumor arose, for example melanocyte antigens gp 100, MAGE antigens, Trp-2. Many
of these antigens can be shown to be the targets of tumor specific T cells found in the

host. The antibodies of the invention may be used in conjunction with a collection of

recombinant proteins and/or peptides expressed in a tumor in order to amplify and

direct the immune response to these antigens towards a Th1 response. These proteins
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Rosenberg, Imunity 10:281-7 (1999)). In many cases,
these tunor specific antigens are differentiation
antigens expressed in the tunors and in the cell from
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antigens gp 100, MACE antigens, Trp-2. Many of these
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\4'hr us, (AKHS o .
e5¢ heat shock proteins contain fragments of proteins from the tumor cells and

these HSPs are highly efficient at delivery to antigen presenting cells for eliciting

tumor immunity (R. Suot et al., Science 269 1585-1588 (1995); Y. Tamura et al.,
Science 278: 117-120 (1997)).

The antibodies of the invention can also be used to enhance the immune

response to vaccines to viral antigens, such as HIV or HCV. The antibodies of the
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25 Another form of tunor specific antigen which may be
used with an antibody of the invention is purified
heat shock proteins (HSP) isolated fromthe tunor
tissue itself. These heat shock proteins contain
fragments of proteins fromthe tunor cells and these
HSPs are highly efficient at delivery to antigen
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R MR oe s Tor the prevention of tamor
recur rPeiigz human?ﬁoﬁ)@dfﬁl &8ibodiExXRTRY Rundsn CPPRG @152 r&‘;ptor
/_Wénla Egn%ra m t e lgl{flglb:c’Mgl?sg@N(I%{teggrgx, Inc., Princeton, New Jersey).
HuMAb mice were immunized five times intraperitoneally (i.p.) and subcutaneously
(s.c.) with 25 pg of the extracellular domain of human CD137 in RIBI adjuvant (Ribi
Immunochemical). Prior to fusion, mice were boosted intravenously (i.v.) with the
same amount of antigen. Spleen cells from immunized mice with adequate titers of

antlbodIes to huCD137 were fused to mouse myeloma cells following standard
procedures.
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Ful 'y human nonocl onal anti bodies to the human CDI 37

(4-1BB) receptor 25 were generated in the

HuMAb- Mouse(r) (Medarex, Inc., Princeton, New Jersey).
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25 |senaah hlbuBil bdle alddd'th i ate. CD137L-CDS fusion protein was added to
the wells at a concentration of 9.2 pg/ml. Binding of antibodies was detected with a
biotinylated 2nti-CD8 antibody (0.2 pg/ml, Ancell Corporation, Bayport, Minnesota).
After several washes, streptavidin-alkaline phosphatase (1 :2000) and pNPP for the
' detection of bound antibodies were added, and the plates were read at 405 nm.
30 To confirm that the selected antibodies did not alter CD137-CD137L binding
purified antibodies were further characterized by BlAcore analyses, All experiments

were carried out on a BlAcore 3000 instrument (BIAcore Inc., Piscataway, New
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of the mab 20H4.9-1gd, or control antibodies, diluted
in PBS-T and 1% bovi ne 25 serum al bum n, were added to
the plate. CD137L-CD8 fusion protein was added to the
wells at a concentration of 0.2 jig/m. Binding of
anti bodi es was detected with a biotinylated anti-CD8
anti body (0.2 jig/m, Ancell Corporation, Bayport,
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antibodies to stimulated or non-stimulated ceﬂs was detected by a fluorescein (FIT: C)

or phycoerithrin (PE) conjugated goat anti-human IgG (Jackson Immunoresearch,
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Fl ow Cytonetric anal yses: Binding of anti-human CD137

anti bodies to CD137 expressed on cells was determ ned
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Absor bance was read at 405 nm and concentrationis were
c JerEuneaswgd in culture supernatants following manufacturers® instructions. Results

were analyzed by flow cytometry with the CBA analysis software.
Results )

Hybridomas secreting antibodies that showed binding to human CD137 were
further expanded, and subcloned. Secreted antibodies were purified and tested for
their ability to bind to huCD137 and to allow the jnt.craction of CD137-CDI37L. Of
the panel of anti-human CD137 antibodies evaluated, mab 20H4.9-IgG1 was selected
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based on the standard curve. Cytonetric Bead Array:
Anot her nethod used to determ ne cytokine production
invitro was flow cytonetry using the Cytonetric Bead
array (CBA) 25 devel oped by BD Pharm ngen. Levels of
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of [FN-y in costimulatory assays in the presence of anti-CD3 stimulation, the key

functional effect desired for an agonistic CDI37 antibody. Mab 20H4.9-1gG1 was
evaluated for its co-stimulatory activity in functional studies in human and monkey
lymphocytes. Based on initial data, a concentration of 20 ug/ml anti-CD137 antibody
30 (excess antibody) was used in these studies. Levels of anti-CD3 antibody between
0.2-1 pg/mi were tested which resulted in 10-20% CD13 7-positive lymphocytes.

Levels of IFN-y in supernatants were measured afier 72 h of culture. As shown in
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ased on its binding kinetics, inability to block CD137-CDI137L interaction,

~and functional effects on human T-cells, mab 20H4.9-1gG1 was selected for switching
to an [gG4 form. The IgG4 form of mab 20H4.9-IgG1 is 20H4.9-IgG4 (depicted in
FIGS. 3 and 4).

The second phase of these studies involved the comparison of the in vifro

properties of mab 20H4.9-IgG4 and mab 20H4.9-1gGI. In this section, the binding
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Flow cytometric analyses

Biotinylated mab 20H4.9-IgG4 at concentrations ranging from 0.32 ng/ml to 5
pg/ml was tested for binding to CEM cells + PMA-ionomycin. Mab 20H4.9-1gG4

_ bound to PMA-ionomycin stimulated CEM cells in a concentration-dependent

manner. Saturation was achieved at 0.2 pg/ml. On the other hand, as shown for its
parental molecule, mab 20H4.9-YgG1, mab 20H4.9-IgG4 did not bind to CEM cells
that were not stimulated with PMA-ionomycin (FIG. 12). Concentraﬁon-dcpendent
binding of mab 20H4-.9-IgG4 was demonstrated in PMA-ionomycin stimulated CEM
cells (FIG. 12). Samples were read by flow cytometry.
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determine the functional activity of several batches of mab 20H4.9-1gG4 + an anti-
25 human IgG antibody. As shown in FIG. 14A, significant enhancement of [FN-y
synthesis was observed for all lots tested in the absence of cross-linking antibodies,
with a plateau at concentrations of 400 ng/ml. The augmentation of IFNy synthesis by
mab 20H4.9-IgG4 was further enhanced by the addition of anti-human IgG cross-
linking antibody as shown in FIG. 14B. Different batches of mab 20H4.9-IgG4 had
30  comparable cellular activities. ‘

Thus, cross-linking of mab 20H4.9-IgG4 resulted in an enhancement of the
ability of the antibody to induce IFN-y synthesis. Antibody cross-linking i# vivo may
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signaling ability. Thus, a study was conducted to
determ ne the functional act|V|ty of several batches
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follows:
‘Group 1 - SIV gag and PSA DNA vaccine (2 mg each), day 0, 28, 56, i.m.
plus saline control, i.v., on days 12, 15 and 19;
Group 2 - SIV gag and PSA DNA vaccine (2 mg each), day 0, 28, 56, im.,
plus mab hu39E3.G4, i.v., on days 12, 15 and 19;
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70, 97, 134, and days a
regimens, an enzyme—hnkcd Imimune spot assay (ELISPOT)} was used for the

detection of [FN-y production by antigen-specific stimulated lymphocytes. Blood
samples _for ELISPOT analyses were collected prior to 1.A,raccinations and then 12, 42,
70, 97, 134, and 168 days after immunizations. Synthetic peptides corresponding to
the complete sequences of SIV gag and the PSA antigen were used for ex-vivo
stimulation of PBMC.

Results

Antigen-specific [FN-y secreting cells in response to PSA or SIV gag peptides
were quantitated by ELISPOT. FIG. 16 (FIGS. 16A-16D) illustrates the resuits
obtained from Groups 1-4, respectively. The level of response to PSA was very low

in all groups, indicating that the vaccine by itself did not induce a measurable and
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6 mahibyadE3.G4 plus @Nm;atchmswsgn@}mlﬁmt obbaiid céhsldgfd as

e F ot S
(ErRs Ry She B0 O PR R Ao e Vb s
a:?:ass)o(Ff&d@ameEortﬂmagrmp,rme ramguggotae durpbérfﬁhf?b\é ‘?‘iﬁqs‘k’?ﬁ
aone er o Spots a er e

cﬁﬁ%ﬂsi Q’F%Etﬂ’fcsf tBEi‘aIeth"é‘g’n‘Hé’ S48 GHy -t r eat ed

gr ou p Testmeht Witk 6&h 56 0OHA 05 .EBNkd ﬁn@@ﬁﬁ‘)l%?@-’a was wel] to eretlted

ra 2,0704, 780 spaqts/ 106 .. Two nonkeys in t
?‘tsﬁfgd aptdesylin %@M&C@@S%@@% siges, gigeal chemistry, or

hematological parameters relative to control monkeys.

These data show that mab 20H4.9-IgG4 treatment in combination with a DNA
vaccine elicited an in vivo enhancement of the magnitude of the specific cellular
response to the test antigen relative to controls or to treatment with mab hu39E3.G4,
as measured by antigen specific IFN-y-secreting cells. Since only one dose level of
the antibodies and one dosing regimen were used in these preliminary studies, it is

unlikely that maximal responses were induced, and further work to optimize
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spots/mllion PBMC). Following the third i munization
(day 70), treatnent with 20 mab hu39E3. &4 pl us DNA
vaccine resulted in 6 out of 6 animals considered as
responders with a nmean nunber of spots/106 PBMC of
2,348 (SD=588, range=1, 738- 3,283) (FIG 16B). For
this group, the range of the nunber of spots was | ower

co es treated with nab

Sormosonef iR, FRGHT ohevasconn mith tHonm-apin ko, an

: nabemmmmmcemtak resfRrE Bited ant?g%nsa&Q% iu%ve result

n|f| t hanges in clinical %Wq ik 2¢H4.9-

Che St r };g ﬁ]& '6‘ Qf&] éalﬁm@@ma}’ b@duﬂfturm‘ré @p roach
confor aihgnmnﬂk@ma eﬁ&}ﬂ;@ﬁesgigf@N ng%at mab 20H4.9-1¢g
reatment in conbination mnt vaccine elicited

an in vivo enhancenent of the magnitude of the

speci fi cAlggh I est nt|
rel.ative to %rtkﬁggn&egﬁ%f}ggg&%] %CPE%'P Wn? gy way of

hu3S¥stration andexampledorpwrmdestyf clharity @ RndRQEAANL it will be apparent

IF&hﬁtgﬁﬁﬂ nce o one dose | evel

the anti bo% g& gu£iﬁ°§6%\sﬁﬁy$ﬁéf% d\pthén the sedpe pf the
t h@Beergedelaimisnary studies, it. unli kel y that

maxi mal responses were |nduced, and further work to
optim ze 30 conditions is required. Cearly, however,
even with this non-optim zed protocol, an enhancenent
of the cellular response to test antigens was achi eved
with mab 20H4.9- |1 g4, suggesting that nodul ati on of
CD137 function may be an attractive approach for
augnenting the effectiveness of DNA vaccines. 5

Al t hough the invention has been described in sone
detail by way of illustration and exanple for

pur poses of clarity and understanding, it wll be
apparent that certain changes and nodifications nay
be practiced within the scope of the appended clains.
31 CLAIMS: What is clainmed is: 1. A nonocl ona

anti body or antigen-binding portion thereof that
specifically binds to 4-1 BB, conprising a |ight chain
vari abl e region and a heavy chain variable region,
wherein: said |light chain variable region conprises a
CDR1 having amno acids 44-54 of SEQ ID NO 6, a CDR2
havi ng am no acids 70-76 of SEQ ID
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NO 6, and a CDR3 having am no acids 109-119 of SEQ ID
NG 6; and said heavy chain variable region conprises a
CDR1 having amno acids 50-54 of SEQ ID NO 3, a CDR2
havi ng am no acids 69-84 of SEQID NGO 3, and a CDR3
havi ng am no acids 117-129 of SEQ ID NO 3. 2. The
nonocl onal anti body or antigen-binding portion thereof
of claim1l, wherein: said |ight chain conprises a
CLAIMSB:e region having anmino acids 21- 129 of SEQ ID
NO 6; d .said heavy chain conprises a variable region
havi nﬁﬁ%'ﬁ&H%W9és%o- 140 of SEQID NO'3. 3. A

nonocl onal anti body that specifically binds to 4-1 BB
conprising a light chain and a heavy chain, wherein
sai d i ghtmehatlonabmaptibedy amantigembirdling patties thkr&d6that

Sbr PR b Yoo E R e Y SR afbie 2585 and o
nbgpmﬁ@iutgggiglble:@mmﬁ%irgonpri sing: the nonocl onal

antibody or antigen-binding portion thereof of claim
1; aRdidalighta chaibe vaiiakie| egiet eomirisescar EDR1 hagihgs amino

SR ARE B SRR IRTIOR L s S8V A e b octs tsER 10
N6 panad laeC DR3r having Smidd ackieMOg-91Rbf SEQ MMO:6f and
antigen-binding portion thereof of claiml that is a

monoc Faialear chatly varjableHegiemeemenises @ CORhaying amino
S0US A0S o 47010946451 B Ryt iy Biole bP s o
Bi@:8; &nih mel DRBEWaving-afrino atiasrid 7- 29 bHSEQ NRND:3.
Gangul y, Subi nay

2. The monoclonal antibody or antigen-binding portion thereof of
claim 1, wherein:

said light chain comprises a variable region having amino acids 21-
129 of SEQ ID NO:6; and

said heavy chain comprises a variable region having amino acids 20-
140 of SEQ ID NO:3.

3. A monoclonal antibody that specifically binds to 4-1BB comprising
a light chain and a heavy chain, wherein said light chain comprises amino
acid residues 21-236 of SEQ ID NO:6 and said heavy chain comprises
amino acid residues 20-467 of SEQ ID NO:3.

4. A pharmaceutical composition comprising:
the monoclonal antibody or antigen-binding portion thereof of claim 1;
and

a pharmaceutically acceptable carrier.
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<120> FULLY HUMAN ANTI BODI ES AGAI NST HUMAN 4- 1BB

<13D> 10060 PCT <150> US 60/510193 <151> 2003-10-10
<150> not yet assigned <151> 2004-10-08 <160> 9
<170> Patentin version 3.2 <210> 1 <211> 7057 <212>
DNA <213> Artificial <220> <223> artificial sequence
<400> 1 cgatgtacgg gccagatata cgcgttgaca ttgattattg
actagttatt aatagtaatc 60 aattacgggg tcattagttc

at agc &c & pharmapgadjtalccanypogitionr sdbmpasingacggt 120

aaat ggcceceg cc t gac cccaacga cccccgecca ttgacgtcaa
taatg @%Fﬁ”f@%%%ﬁ68?@%@@9€C@FﬁgéQBQaa t agggact tt

coat t gagimiRBUASANBCRRtAYIE BRer2 40 gt adact gee
cacttggcag tacatcadgt gtatcatatg ccaagtacgc cccctattga
300 cgtcaatgac ggtaaatggc ccgcctggca ttatgcccag

t acat ga t at actt 360 tcctacttgg cagtacatct
acgt at’t g@{e Jﬂ?@g@??ﬁ't aﬁ@%‘?ﬂyg&f g%ﬂttgggb@'{‘a gPRBpn thereof of
Clirgt Rihalt s A MEeendl afibaggoatt tgactcacgg ggatttccaa

gtctccaccc 480 cattgacgtc aatgggagtt tgttttggca
ccaaaat caa cgggactttc caaaatgtcg 540 taacaactcc

gccccatt g t tacaat agqg aqgt ct.at at
800 S, THar oA RRSE BE By Rl a0 pBiERn” theBor o
tiaint2 that s aasdricoidresl apbiBodgact cact at agggagaccce
aagcttggta ccgccatgaa acacctgtgg ttcttcctcc 720
tcctggtggc agctcccaga tgggtcctgt cccaggtgca actacagcag

t ggggt gcag 780 gactgttgaa gccttcggag accctgtccc
tcacctgcgc tgtctatggt gggtccttca 840 gtggttacta

ct ggagct gg atacgccagt ccccagagaa ggggctggag tggattgggg
900 _1 aaatcaatca tggtggatac gtcacctaca atccgtccct
cgagagt cga gtcaccatat 960
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cagt agacac gtccaagaac cagttctccc tgaagctgag ctctgtgacc
gccgcggaca 1020 cggctgtata ttactgtgcg agggactatg
gt ccggggaa ttatgactgg tacttcgatc 1080 tctggggccg
tggcaccctg gtcactgtct cctcagctag caccaagggc ccatccgtct
1140 tccccctggc gccctgetcc aggagcacct ccgagagcac
agctgccttg ggctgcctgg 1200 tcaaggacta cttccccgaa
ccggtgacgg tgtcgt ggageicaggggcc ctgaccageg 1260
gcgtgcacac cttcccggct gtcctacagt cctcaggact ctactccatc
<H@eagogi-gepkdB20aribgaccgt gcc ctccagcagc ttaggcacga
agac SF A ac?B¥yycaacgt a gat cacaagc 1380 ccagcaacac
caagg;ﬁm%;’g @g{agttg agt ccaaata tggtccacct tgcccacctt
1440 gcccagcaccC tgagttcctg gggggaccat cagtcttcct
<ot ccewccman asTamgy AEbOGT meactakgat gatctcccgg
q%%gccit a tcacgt gcgt ggtggtggac gtgagccagg 1560
aagacgce ngtccagttc aact ggtacg tggatggcgt ggaggtgcat
«13at gecaagn o620 caaagccgcg ggaggagcag ttcaacagca -
<154t acogtgi-1ggt cagcgt ¢ ctcaccgtcc 1680 tgcaccagga
- gct gaac ggcaaggagt acaagt gcaa ggtctccaac aaaggcctcc
<§§§O§Sé§j§g@f&&‘&d cgagaaaacc atctccaaag ccaaagggca
gccccgagag ccacaggtgt 1800 acaccctgcc cccatcccag
<lgeggagat ga ccaagaacca ggtcagcctg acctgcctgg 1860
ohgaaaggett ctaccccagc gacatcgecg tggagtggga gagcaat ggg
¢HyctyGaga 820" Hkaact acaa gaccacgect cccgt get gg
<28@t ccgacgg ctccttcttc ctctacagca 1980 ggctaaccgt
<2ggaca@gagc' aggt ggcagg aggggaat gt cttctcatgc tocgtgatgc
<§2@4ODNAat,ga gctct gcacaaccac tacacacaga agagcctctc
2Lt {EE PP ggt aaat gat 2100 ¢t agagggec ctattctata
<z283-gt caccta aat gctagag ctcgctgatc agcctcgact 2160
<2gixgcotittmigéidggacagcc atctgttgtt tgcccctccec ccgtgecttce

cttg}gccctg 2220 gaaggtgcca ctcccactgt cctttcctaa
agta

<dgc>

c adatgagg aaatt catgcagcatt tctg 2280 gtgtc

O ALt G000T0T Og0°0F T Ot AB g HETt Aot gydggat £y
2aA344ygg . tca@ﬁ&@acaﬂﬁ&cgﬁag%éxiﬁGc t:%ggé%tag %QctQ:TaQQ;QCt Ctl.?()

t %cttct ga gcggd4aaga 2400 accagctggg gctctagggg
aaag‘g TEeEE %gcgﬁgc@ewﬁagageww@aq ttezagicge jgeya2dB0 180
g3t QL OGL 0 1L, cgt.gacegct acacttgcca gegeect age
: .ggcchc:tggtéct gZ%gS&g%%ggtcttg% gfgt%%ccﬁatg%c‘%?g _t%&aé:égaccgcg_z’w .
ITtpEpeligee FoLG IThet Caaxadstagigganannaca2pBqc ageakgeat ¢ oo
cqi-gaatt %gga% %ggac%ccata gfcccgececc taactccgec catcccgcecce

2640 22 T RACtCETEITRAYPLEEHE EFatTetic Eutooarseat ggedo
tecgjaat g icbdthedebt taabiat 8dgt 2400500962929 0L E b @?&Q,Q&%gt C 420

ggcctctgag ctattccaga agtagtgagg aggctttitt 2760
I°AG g HT CEREIGET Rt e eE t dmaticr rYgerat ByetC ayggesi-g c gatdt C

catG%QQ@Q%Ega%‘ggQgttttggca ccaasatcaa cgggactttc caaaatgteg 340
taaca..actcc gc:lcccai:tga cgcaaatyggy cggtaggegt gtacggtggg aggtetatat 600
aagcagagcet ctetggetaa ctégagaacc cactgcttac.t.gt_:;.c;ta’tcg”aaa;tta:ai':ac: ) 660
gactcactat agggagacce aagettggta ccgecatgaa acac;:tgtgg ttcttectec 720
toctggtgge agetcccaga tgggtcetgt cocaggtgea actacagecag tggggegcag 780
gactgttgaa gcecttecggag accetgtecc tcacctgege tgtotatggt gggteoettca B840

gtggttacta ctugagctogy atacgccagt ccccagagaa goggotggag tggattgggg 900
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t gacggcaat cctagcgtga aggctggtag gattttatcc ccgctgccat
catggttcga 2880 ccattgaact gcatcgtcgc cgtgtcccaa
aat at gggga ttggcaagaa cggagaccta 2940 ccctggcctc
cgctcaggaa caagttcaag tacttccaaa gaat gaccac aacctcttca
3000 gtggaaggta aacagaatct ggtgattatg ggtaggaaaa
cctggttctc cattcctgag 3060 aagaatcgac ctttaaagga
cagaattaat atagttctca gtagagaact caaagaacca 3120
a£2344840 036Gl Gl dibiLkadagecagaast cgsgag@égga&tga&gutaa%%
tattgaacaa 3180 ccggaattag caagt aaagt agacat ggtt
cRGpERCaY t9E rramtg crgt ictcacgtaracioat c8d4acgargematga 1020
1aCe cl tettt aaggat cat gcaggaattt
D A PR A B R A i o0
tabtamact tgicaccraghaiagt336 cagrtafgeghatsyct cctcsicggggt 1140
ccaggaggaa aaaggcatca agtataagtt tgaagtctac 3420
*g ﬁgﬁﬁgaﬁta@m&@aﬁgaﬁgﬁ%ﬁ%ﬁ 23EG LT ATELacErIgC c el
td e1ALOGC3480 ccidtlildyal c t )
C_ta%q agat ct gfgtgt gt ?aggéggaaggg?‘qugﬁ s o é%%%%%%t 1260
acgbrataartiycomehaacttacastt atag@get ctdcaaatctzetasaaggt aaatm
tagaattttit . aagtgtataa t ttaaac tactgattct
tgg‘g‘?gtqaﬁ fgt grart t%gé’g e pl st ga&%&faggat 1380
cog@ah gy agtsaghd ghgagast th gt tdanl t gREGRBAAGE IR 1440
tgttttgctc agaagaaatg ccatctagtg at gatgaggc tactgctgac
gCF?:*th%l%Fc 53O PR SI9IEPHEE CCF T e a B ABErAS® A8TRTATAYEagise0
2c8AQACLCEAQL C Lrrett
gagtcatgct ‘8?8?%%%8?%%?33‘3%%‘%%& té?"f%ga%tgt ?a%gct 2t t {2Ca
aa%@@cgacemmgcgaacaaatagcttgeage«tgg,cﬁ@t;maafaga@aaiatgat 1620
ca aaaaat at 1ctgt acct c3960 ttataa tag gcat aacagt
fat aatcat d dcat act gri -t (PPt ILEHCHEagtecaysd 1680
tgeacag@gt EHg6ctiaged a&aaa@agaaeaa@&g&tacggaa&@am gézg,g&c%st t{agc
tttttaattt 4080 gtaaaggggt taataaggaa tatttgatgt
COECAGGcTrF At a@%@%ﬁﬁa%éﬁ%\a&ﬁwgcgc&iap@gagca@a&eweat 1800
acléc% agQt: C agaccl cecect C
0 o paaaca oy oy bt T Tty e
tctataafzqtgccatgecqc@m aabygtcdA 266 st e aaataaaaaggge@at:@geat 1920
aaatttc acaaat aaa? catttttttc actgcattct 4320

“aac gt Gt gfeT= Pt c ETIETIT AT RGP £ PRI at Gt E Yy gat®Clg

- ggﬁhg@:@i: gﬁ;ﬁﬁaaﬂ'gg%()aggﬁ&ﬁ:ﬁél;g e§fadago %&E&&@Egc@&!&%%& c 204D

ttc%cccacc ccaacttgtt tattgcagct 4440 -3 tataatggtt’
tREFHAT FRATAE At 'aage'{aaregaae@aa:aﬁctte atdabtt@asayeaduit t t1Wea
tdbmflce GhOGRLIG! & 0L LOL.ogL L L, O aactc at caat gt at

© actt%f:gat gt ct gtgttgacagg a45%t5 tt a?c & Ayt 8535 Cttt 2160
gtggw&athﬁchggt gatagertt gidebeetgccgivganat &t@bae&@&o 2220

gctca caattccaca caacatacga gccggaagca taaagtgtaa
gaiga%gff d:gﬁca23%§CFCtttCCtaa taaaatgagg aaattgcatc geatigtctg 2280

agtaggtgtc attctattct ggggggtggy otggagcagy acagcaaggyg ggaggattgg 2340

-- gaagacaata gecaggcatgc tggggatgeg gtgggectceta tggcttctga dgcggaaaga 2400

accagctggg getctagggg gtatccccac gegeoctgta geggegeatt aagcgcggeg 2460
ggtgtggtgg ttacgcgecag cgtgacegeot acacttgeca gcgcectage geccgetect 2520
ttegetttct tcecttoott toctogecacy ttegecggge ctetcaaaaa agggaaaaaa 2580

agcatgcatc tcaattagte agcaaccata gtoecgecce taactecegec catcecegece 2640
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gcct aat gag tgagctaact cacattaatt gcgttgcgct cactgcccgce
tttccadtcg 4740 ggaaacctgt cgtgccagct gcattaatga
at cggccaac gcgcggggag aggcggtttg 4800 cgtattgggce
gctcttccge ttcctcgetc actgactcgec tgcgctcggt cgttcggetg
4860 cggcgagcgg tatcagctca ctcaaaggcg gtaat acggt
t at ccacaga at caggggat 4920 aacgcaggaa agaacatgtg
c - aggaaccqg taaaa cc 4980
GCOt TheT g Cott Lt ey Paguetatgcoteetergatysceese 2700
FgrAvcAC awcanat € gasyct o 4laticeAAYIRAGRAGOLHYCHAAR 2760
cccgacagga. ct at aaagat accaggcgtt tccccctgga 5100
BOETCEE T T JETR PRAGE P PECHRIE Rt seacceggat ageD
G EGHLat fdragplO8: 26JEGRL t C crrrctcaa
t gct cacgct ‘gctlga%gt g% c?ﬁcgagtg?tcgg%g %%%%Ci&aﬁagttggtgttcf’% 2880

Get GraAgtr teffoeYt g gterceacgtracnme CogHaheRgeRa§4REL JCiA6
2280...9cC tecg gtaactatcg tcttgagtcc aacccggtaa
g%%gcgac{g%g%tggg%c%ggb 5%40 tﬁ%az?@cgég'é??ﬁcaﬁwf’é’&éa@ 3000
JYadabage agas Gegay gt Gat AGGCAE0Ee d-agA0Agt éafetééng 3060
JLlgaagtggt ggcctaacta cggcetacact agaaggacag ta i1 ggt at
gf%&'if%f’ CTH*BABE “rydayc erytitae tergercaamaagagtd 3120
c80sagRL Cliba 1AL GCHYEAR . AC AACE 249,,.9¢L.99t agcg
gtggtttttt tgtttg%aag %ggg%gagt%%g C%gtca _é:gatagggfﬁgaaaggaatlﬁ?
. “5B8EFtog xagHagttcartitogat Cidetddted acgRaektt ClogaegeiC 3240
t L _aaact cac a53640 taagggattt tggtcatgag
g%fg’t gatqggg‘i‘gg agggt%ctaf%té cPHGEIERT CPI90aLEAE t95a9BTHT 3300
Jmeatgaagitcrtt@aaiaasat ol 833642k a -t ALGAYE 233, L1909t GLga
cagttaccaa 5760 tgcttaatca gtgaggcacc tatctcagcg
LGP E Fate It eI CatRgITHex 25326ratt Jastatcoeg 3420
gde -0 AQals 886t AG9aL 8 L0 lacgatctgg ccccagt get
5880 gcaat gﬁg?ac%c%%gaga%%g&gggct%:afcctgccbc %’fgﬁté’ft 3180
2R-SEtestre aatca t@maa ot g o ctara 594 O ga aC gAYy GELRYEGEAT 1540
Aa0L,e9t cct actttat ccgcctccat ccagtctatt 6000
‘ ag%tgg%t écct%gcg%e?ac? 29" 59&8‘5@?%@( FeegRt algrewtatadat t By
reoaaTolt gidtg6A64) togrealb el &6840aL AL IYLALLACHC 3660
tcgtcgtttg atggcttc attcagctcc 6120 ggttcccaac

t
ttﬁ‘éig"ﬁ%\tﬁ‘g @%‘?@a‘g@ﬁ JeHEETIE et TGt targtiyeaaasm@aagegt t@ge
+g@d8Qct - é’ga&&é&%&&ggég £ 0CY toet tc agaa {_.aagttggcg
-cagtgttatc actcat gtg’fit}g%g%t%a g&g%ag%‘%% “fq@%tﬁ? cﬁf’?c- 7o
CLRECE St TREa MR YT et eyt aagatgetit gght ok Bitganka 8300 3540
-ggtgagtact caaccaagtc attctgagaa tagtgtatgc ggcgaccgag
o PatedBR0 e ettt ot gggtvas 1 scetdgta 200
cceabage agasgcdd aaaegh-YahLalGat to0420:.,00298a80 U 506,
cttcggggcg aaaact ctca aggatcttac cgctgttgag atccagttcg

FBA8Y Y sttt rarEc et gt eatecttanctgat cictt cageabet t <020
at;gt-"-a‘ggttt?tt%égatg@agcgicut%ttgég'a%attgtg tacctttage tttttaattt 4080

gtaaaggggt taataaggaa tatttgatgt atagtgcectt gactagagat cataatcage 4140
cataccacat ‘ttgtagaggt tttacttgc't tt:aaaaaacc tcccacalcct ccccctlgaacl 4200 |
ctgazacata aaatgaatgce aattgttgtt gttaacttgt ttattgeage ttatazatggt 4260
tacaaataaa gcaatagoat cacaaatttce a&caaataaag cattttttte actgcattet 4320
agttgtggtt tgtccaaact catcaatgta tcttatcatg tctggatcgg ctggatgatc 4380

-cteccagegeg gggatceteat gctggagttc ttegececaco ccaacttgtt tattgecaget 4440
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-

gggt gagcaa aaacaggaag gcaaaatgcc gcaaaaaagg gaat aagggc
gacacggaaa 6600 tgttgaatac tcatactctt cctttttcaa
tattattgaa gcatttatca gggttattgt 6660 ctcatgagcg
gatacatatt tgaatgtatt tagaaaaata aacaaatagg ggttccgcgc
6720 acatttcccc gaaaagtgcc acctgacgtc gacggat cgg
gagatctgct aggtgacctg 6780 aggccctccg gcttcgaata
gccagagtaa cctttttttt taattttatt ttattttatt 6840
titedyaya kg bgry tggegestcgataet ittt ey cadateTot atgt gt tgactobe

agt.acaatct .6 ctctgat.gc cgcat agtt ccaqgt at c
R R R e R R s
tdjagaatanatiagh@d @ GlhafaarGangfearagy itk gAGE JRGaadt J+t0C algq

7020 agaatctgct tagggttagg cgttttgcgc tgcttcg 7057
takoqqysen cartqeecy (FRFeataT e 23  CHIATICK IS TILPR | PFEHIAPIE <2A2ED

gc%gga%aa'g @gatgjcéalagc Q:Iacaﬁ:%gé{% n&c%ttg%ég.o Ead?tgggctggci:%gg:ggtcg 4740
cggt ctatat gcgcaact gt aactaataac tgatcaataa ttatcattag

gd8@acctiiaatgecact ggttaaicaag chdicegggtRbisRbacota@atty 4800
J¢ caatgta ttgaatgcca 120 tttaccc:%?c g accgact g

R GIATT Ber RO Ot A A AT I O R At oYY 4060

co36338a0t Alagatl Geg0bdgcat GGEL-08aa QL ARGE GEAggL ACCGILSE
t gataaatgc 240 catttgacgg gtgaaccgtc atgtagttca _

gccat ccgca datgccaccc tccagatata 600

23 gReg PR PEHECHGEY Cat gy gPgatcaadt c300racgr dgtdeaeday 4980
t g QC% tc gac‘::c%g ctcaac: ct%(a:t aat atca%CC A
T e A R 28R GO
tchgutanc asbsae gL casaaygd 2 atLgiaat ghafhgtt acERgERG 5100
© _ctatcgccaa actgagtgcc cctaaaggtt cagaggtggg 480
295t ISty bR T ST LR Ca CHAIE LYt Yt et agt teogeidet gahiy
ct@tdttiACGG R4 it HLIAG0: COGA0L:RF6Tac OCILILAGRE 5220

-5 ttcgtctcga

tagagaticyattEcpat c it gy ty tgargaatccattyant agechttvaat 5280y

-4

gcgigzgtcc t %gé&@é atgt%gg ttg«%%%gcctgt gagaaé\%gca tac?g% tcg' Ccttt 5340
f gt ggdcacc aagaaggady ggactaccey tc§aggotct
JCALRGEPIACA GG 6OREGhod GRIFLEHLCrDERGEHCGidagd B 5400
ttCt gacaact tt cggaagcctc tgggacaggg agt ggacgcg acagat acca
RECETGaHGEBAT CREAGE GAERIgACE CHRGE T arEEca 5160
'ctt%gg:ta%t Q:taEcth&.;C g@aggéagt@(égtﬂég&gCga%g:%gcaa acaaaccacc 5520
- . gctggtageg gtggtttttt tgttf.tgcaag cagcagatta cgegcagaaa aaaaggatct 5580
caagaagatc ctttgatctt ttotacgggg tetgacgete agiggaacga aaactcacgt 5640
taagggattt {ggtcatgayg attatcaaaa aggatcttca cctagatect tttaaattaa 5700
aaatgaagtt ttaaatceat ctaaagtata tatgagtaaa cttggtctga cagttaccaa 5760
~ tgcttastca gtgaggcace tétctcagcg atctgtetat ttcgitcate catagttgec 5820
tgactccceg tegtgtagat aactacgata cgggaggget taccatctgg ccccagtget 5BBO
gcaatgatac cgcgagacec acgctcaccyg gotecagatt tateageaat-aaaccagoca 5840
gccggaaggy ccgagegcag aagtggtcct gcaactttat ccgectccat ccagtetatt 6000
aattgttgce gggaagctag agtaagtagt tcgcecagtta atagtitgeg caacgttgtt 6060
gccattgeta caggcategt ggtgtcacge tegtegtitg gtatggette attcagetce 6120
ggttcccaac gatcaaggey agttacatga tcccccatgt tgtgcaaaaa ageggttage 6180



tttagttagt accacctatg cagtggatgt taggcaggga gctctcagct
cagtggtata 960 gtcatctgtg caggttcttg gtcaagaggg
acttcgactc gagacactgg cggcgcctgt 1020 gccgacat at
aat gacacgc tccctgatac caggcccctt aatactgacc at gaagctag
1080 agaccccggc accgtgggac cagtgacaga ggagtcgatc
gtggttcccg ggtaggcaga 1140 agggggaccg cgggacgagg
tee6dccgl-00R-gaetCh £4a9 & a
agtt cct gat gaagggg%%%mggccgggg%: aq%ggiff“@5§¥t 9849
aggﬁﬂ?ggﬂcf§g9a9§a@tp t@ﬂ}eeﬂ9?¢!?FQFQ§a¢ﬂ99§ﬁ§S%¥%cfﬁﬂgéﬁiﬁﬁﬂéga 6300
agt ¢ 1a. gat ga cgt cgcacc act ggcacgg
gggg tcc(%t %g aa %c%‘%&?‘a@’f‘%t% YA Qj&%@ﬂ@ca‘wcmtag@ gt €359
ciﬁg&@tca@gﬁaag&dagsegtgkt;é‘gee&eggagugcatacr.tt@&@gag}tc QLLA a0
accag qg acgggtggaa 1440 cgggtcgtgg act caaggac
RECEH gt A~ Hredgerrggiatenagyygtgt dottgygiot oecdh@b; 6420
gagggggg;g aga C.l act t gcacgca ccaccacct
alcactcggt ctcgt%560 (Qat%?_ g écétggg%c?:%c%g tg%{‘g@cat"t“gaéﬁ%%?@‘t 5540
9@&?9@9%9@gﬁaacaye¢a30§uagiaig¢d aeR8high h62Qgggdt dCARCHAC 5600
C tp tc aa gtc gcat ggcaca ccagtcgcag gagt ggcagg
t‘it% acgf“@aéf‘g%t °°§5‘t&@a§cf1 aEf@gf-tgee*ttéatcpgqgstmgm 6660
cﬂﬁa@@wtgﬁgacugt@cg;gﬁgjgatl?é%aa&%w%@&%&é@g thtgt €720

?aggtttc ggtttcccgt -ggggctctc ggt gt

2130t YFHaGaEragtaTE aggtacotct oohedtant gg@vemct gagt;tgaeagt CGgac
24992209366 1800 agtticc ! 9 g.LCt tagcggc
9f’;\ggctca%%ct Ct Sgtgt g%c tagt‘gcggc'gct% ‘? gf“@}'gf-?jttt 6840
“¢U§§$@@gga*g@gea@@ﬁﬁ&mbgﬁg@&kgﬁﬁggﬁggﬁﬁgﬁégugggﬁt9%9&;

C%ctat att ca cct ttctcg tccaccgtcc tccccttaca
? 6‘%a ‘gﬂg&é@fc&é £9 0fgteachE é’@‘}ga’gﬁt@gﬁ@tp%gg es60

agaﬁﬁic!&cg cal Lk €398020--99aC c atttacta
gat ctcctg?g gat aag%%at gg%a gg%t C% acgat é‘?c gaﬁ&gag?%fg
2pRIGGatfc FRpEIRe9 cgttacggaagattccaacggtcgg t agacaacaa 7057
acggggaggg ggcacggaag gaactgggac 2220 cttccacggt
<2g@®gggt gaca ggaaaggatt attttactcc tttaacgtag cgtaacagac
<222>80705t?catccacag t aagat aaga ccccccaccc caccccgtcc
Stft gt ccc cctectaacc 2340 -6 cttctgttat cgtccgtacg
acccc té’é’gcéa]cacccgagat accgaagact ccgcctttct 2400
<2t@gt cgaccc cgagatcccc cataggggtg cgcgggacat cgccgcgt aa
<2¥1>cg@g¢mg¢a124@ﬁenc§cacaccacc aat gcgcgtc gcactggcga

tgnaacggt cgcgggat ag cgggcgagga 2520 aagcgaaaga
ccc gagagttttt tccetttttt

: .agagegat gc aa
s-4300PA00AR, 0002001 08, AgCageCEd agaTLIL L Lecctrtly
ttattucg:agga@ggatgia@gggewgaﬁééchtcgaa&tg%&g&g;ag&tgg 39&09 120
ttggt aa aggc ggggt accga ctgattaaaa aaaat aaata

Tt dFgTrotcdgtioetasctc EJagHct cagaraRggitcictbeat caatec

acda@&ﬁf@@agagébcg;gé atccetgaaa ggtaactgea gttacccace tgataaatgce 240
catttgacgg gtgaaccgtc atgtagttca catagtatac ggttcatgeg ggggataact 300
gcagttacbg ccatttaccg ggcggaccegt aaéacgggtc atétactgga ataccetgaa . 365
aggatgaacc gtcatgtaga tgcataatea gtagcgataa tggtaccact acgecaaaac 420
cgtcatgtag ttacccgeac ctatcgecaa actgagtgec cctaaaggtt cagaggtggg 480
gtaactgcag ttacccteaa acaaaaccgt ggttttagtt gcecctgaaag gttttacage 540

attgttgagg cggggtaact gegtttacee gccatecgea datgecacec tccagatata 600 -
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cctccggatc cgaaaacgtt tttcgaacct gtcgagtccc gacgctaaag
cgcggtttga 2820 actgccgtta gaatcgcact tccgaccatc
ct aaaat agg ggcgacggta gtaccaagct 2880 ggtaacttga
cgtagcagcg gcacagggtt ttatacccct aaccgttctt gcctctggat
2940 gggaccggag gcgagtcctt gctcaagttc atgaaggttt
cttactggtg ttggagaagt 3000 caccttccat ttgtcttaga
ccactaatac ccatcctttt ggaccaagag gt-aaggactc 3060
ttect@gciagagraatll vitcttttgt cttmatdta dqtzaagagtraeatehct t ga

tttcttggt 3120 tgctcctc gagtaaaaga acggttttca
s Bt R L A e e g LA AR
agédceadchl Ggadgt & a6CaRH3L GhcEaGe GheQGLENAL-RcRAA! 9016
3240 cttcggtact tagttggtcc ggtggaatct gagaaacact
CHIACERAE JIPEPTGE BT FI99aZRIBB BOLI9E TR CRET YR avrrawaggy 840
JAatiipacta-aaceceltladatligaage &ggga%ucag%@;c%%’c 500
ggt ccgcagg agagactcca ggtcctcctt tttccgtag fCatattcaa
taicot cagadcga 3420y cotgdat et thctgatigtechadtCtapgaang 960
tt caagagac ag%g%agg% tttcglat acg 3480 taaaaatatt'
SO AE COP AR AL R AR CE AR S aRsl b psgacctet 2020
g6dck @08t [ag324) REAGRLL ALAEIPL At aqcacd HLLHRLY 1080
gatgtctcta aatttcgaga ttccatttat 3600 attttaaaaa
29A°CLILE ACFIFETCATIL 12t gorot eifa AeTACOTaLH=eTEamaalidp
Az t.acchtigact ttaccctcg tcaccacctt :
e R R A e e 1200
agigtagat cassdsacitagicagoai gaggacty sagaghigt gatdt86c 1260
%at%ta?(gag ttttttcttc tctttccatc ttctggggtt cctgaaag}ga
“AgtTErAE %‘Jgﬁ%‘iﬁﬁ CAgPI N Bt T eagr B g AT Cakgacacest 1520
adt3b&l-b P a0H1_6GALYARRI G0 RaALYE R A9LALLLEL 1300
ttttcgacgt gacgatatgt tcttttaata cctttttata agacattgga
IFIST It a gt trce e cttetRtatacgt wasEtat ragpvatoegrabgaema 1440
tatgtc 4020 tatctcaca cgataatta
PROAEE S90S T ARl o0
tgiday e ceqyaatdcat doggiatt 2t anacicaea ctal-eanggaatabgal cltict@
%t attagtcg 4140 -7 gtatggtgta aacatctcca aaat?aacga
CEETPTY CORY ATt GF YT G oUTEHCE T Y CaT0ecItgadretegEdt 1620
deblReld acQctiARCANGI£aAGLE JRACA t LAt t ages
4 4260 atgt tct attt -cgttat %,a&gt_gt t Fe%gg%%tggg%tgdtc%t@tgﬁc
2oyt e asia aeRF IR e gratiget 4320t caoytta aeme ey ACAGYLEduga 1740
tdgttacat  agaataatac agacctagcc gacctactag 4380
g%%gga%? %agggtc"tg%g? ataﬁagqtggttgg gfz Cé:g ig” ga?a‘étgcgétgé’ggté@?ciagaéLg:%loa
toAtRACHH 6GAa4AA0 ctadtatdcacgacctgid tadghtfragtdygiGgiag 1860
tgtttaaa t gtttatttcg taaaaaaagt 4500 gacgtaagat
R9C AHC AT SHFIEHGY 1TV GAPIF AL HE AT T traht gt Acasagatoat atdife
o005 2060 0802l SRR 0988060581480 3 HRALAAY 1960
acaaaggaca cactt?aaca 4620
ccgattggea cctgtteteg tccaccgtcoce tocccttaca gaagagtacg aggeactacg 2040
-tactcegaga cgtgttggtg atgtgtgtet tetcggagag ggacagagac ccatttacta 2100
gatctececegg gataagatat cacagtggat ttacgatcte gagecgactag tcggagetga 2160
cacggaagat caacggtcgg tagacaacaa acggggaggg ggcacggaag gaactgggac 2220

cttccacqggt gagggtgaca ggaaaggatt attttactee tttaacgtag cgtaacagac 2280

tcatccacayg taagataaga ccocccacce caccccogtec tgtegttocee cctectaace 2340
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at aggcgagt gttaaggtgt gttgtatgct cggccttcgt atttcacatt
tcggacccca 4680 cggattactc actcgattga gtgtaattaa
cgcaacgcga gtgacgggcg aaaggtcagc 4740 cctttggaca
gcacggtcga cgtaattact tagccggttg cgcgcccctc tccgccaaac
4800 gcataacccg cgagaaggcg aaggagcgag tgactgagcg
acgcgagcca gcaagccgac 4860 gccgctcgcec at agt cgagt
@ﬁigﬁt‘:&@g&CGQIaE 10653, a&gg Jt L a CCEQ‘ c% g
ttgcgtcctt tcttgt acac %E::gtttctg%%g gct%g%fgtgftt ce gg‘i cet 1y
HPEIREET §Y940980¢ ceguaagawesyeaaaarogistal ceGagaed 2460
act tegtagtgtt tttagetgc 5040 agttcagtect
ARG Pbught Srdvboa vt Poprerdismradysygaer
B30 aadaC GRAGHIDIL 2006930 AL0-R6AF0PCLHY JALAQCARRL  ,550
% cctatgga caggcggaaa 5160 gagggaagcc cttcgcaccg
t g%f&a’gaé’gf%tta%ga@tt@%agte‘atcewwa Gt DPHAEICHR ISR B0
ALLL c o] Ggagacac gtacttgg caagtc
TS Al e S e B S R AT
FtyggocatcoTiogig ctagagect age gt gac o3¢ QctLotCgiLgd 2760
cggcccaatttcgéc ctaat c%t ct chctccat ac atccgccacg atgtctcaag
406% T eI Ta " TEFPSET ghtog ey APEAGR P cigreTtirc 2820
aatRaNtE &gt FBEHC GRYALP460:..08 L&t agec
tttttctcaa ccatcgagaa ct agggcgt‘&%tgtsgg%t g&g%gg%ég% 2880
SEGAETAT (GE2rTatCaH A arI Tt AtrdeEAcEE agtautcct amttgegagt abid
bdat-t 228Q £tag gaaactagaa aagatgcccc
ga%ac{gg% Sggg%gtﬁc ac ctc't%%:at%% tf “g?gg%géh C%Eagg??tg at P¥FaI%aa 3000
cactagebct ottt aataghttahtiL edagaagl (ggalihagdsalaakl t 3add
: ngg)cttttaq:tttcaa aatttagtta gatttcatat atactcattt
gaaccayact Gt eaat gyt - 57 cWetast tchgtoe ast et ftogg 3120
sftbagags @@&aﬁﬁ@a%ﬁt@t@a&“c@@&&gg&%%c%aé%g%é?g%g 3180
act gaggggc agcacatcta ttgatgctat gccctcccga atggtagacc
9@@@@?&%@8&&5@@@ ter@apefat actaticgaogcget chgggoeigeqgagt gee:o
pedal=Tels) ¥o1 8 agt La Lttaatcogt 5940 cggccttccc
gg%%cgcg?%tﬁtcacggg(}gggat t:tg% g%aaag agtéa%tg‘aéaggg cHgeeagit®da
cBOBO oY vomeEA0YJctiteidte gateoct €At t£atHaAP6HALGRAL 3360
ggttf:_glct %gaag%c &tt caacaa 6060 cggtaacgat gtccgtagca
ccacayt 9ty agCadasat E At At s Rgr PaMGErgagfgc8ER) 3420
ceeRagagtdgeal-ag b Gegh. b Gaal gl Act ,.39990at aga acacgt [ttt
tcgccaatcg 6180 aggaagccag gaggctagca acagtc’c-t_tc,%a e
tep R AACC HgEt e a GentP ETRCt gagHtabTR w6240ttt @CQGHEGE g 3540
ag@COLALt aag..agaat Lacggt c attctacgaa aagacactga
%6300 c%%ctcgfggag%% ?%é?tgc% ?%ggaéﬁ%ﬁgaa’f S¥dtacg 3600
ateggetaggoicecaatgagaang t§ 36ehct §96 GYeAQLIcaalBeLLtal t 3440
aaggttg?%gc%ggwgt at c%tectt gaaattttca cgagtagtaa 6420
CCt Tt gtan GatyETetye oy frtGatrag2ceretdgastcgtytgac 2428 ¢
aCié&g@BagEﬁ%ggbtéégg)ggtagatcac tactactecg atgacgactg agagttgtaa 3780

2640

gatgaggagg ttttttcttc tctttecatc ttetggogtt cctgazagga agtcttaacg 3840
attcaaaaaa ctcagtacga cacaaa.t:cat- tatci':tgaga acgaacgaaa cg.{ata;aatgt‘ 3900
ggtgtttect ttttegacot gacgatatgt tcttttaata cctttttata agacattgga 3960
aatattcatc cgtattgtca atattagtat tgtatgacaa aazagaatga ggtgtgtceg 4020
tatctcacag acgataatta ttgatacgag tttttaacac atggaaatcg aaaaattaasa 4080

catttcoocea attattcctt ataaactaca tatcacggaa ctgatctcta gtattagtcg 4140
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tacattgggt gagcacgtgg gttgactaga agtcgtagaa aat gaaagtg
gt cgcaaaga 6540 cccactcgtt tttgtccttc cgttttacgg
cgttttttcc cttattcccg ctgtgecttt 6600 acaacttatg
agt at gagaa ggaaaaagtt ataataactt cgtaaatagt cccaataaca
6660 gagtactcgc ctatgtataa acttacataa atctttttat
ttgtttatcc ccaaggcgcg 6720 tgtaaagggg cttttcacgg
t ggact gcag ctgcctagcec ctctagacga tccactggac 6780
dretyt gy ge-atgaey esdtatacog ghctiatdy 4@aOR3RA3Fy3id8qaaL AR
aat aaaat aa 6840 aaactctacc tcaaaccgcg gctagagggc

FEYGEGH BT TAGCY GHTEYF T ALY EARTE BIOT I eyaractasey 4260

AegatGagd +11Cge 6af:80..35 33099AGY AALAG

AGARGGLLGR0CHRG

6960 tcatcacgcg ctcgttttaa attcgatgtt
tgercEeTpet TRIYAETE gUottrokt adeyRaint 208G ages gacctactay 4380
acga- at cccaat oc _gcaaaacqcg -acgaagc - 7057
Y0 Lpebis R 53 RRe ] pal RPN riarartenpoueo

a€223zcaal tgrtiattal ;19A6HRBE Rgttradl}O 3yt VRt cgl ¥SiakliaSqd €Ugsg0
15

.'I'%gp the the Leu Leu Leu Val
93t

Ala Ala Pro Arg Trp

BIat\£ERCICE TR SRS AW ARIHER TR TR 2 EOREE FRCTAFI® y 4858

etk L AN ;gia acca ! § %
%s tA%/ a %/éaalc Tygp(} ygbﬁ§9§efgals%c
agogodhgr JdFyaacTrqy SaptaFop: Efecircgt GittkcSedttPraggddcted Yy Si680

a@d gl

(!
Leu Thr

dy. Leu 05560 Qu Trplle @
“GYToF VAT TR PR 7
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35

Thr. Leu Se
S

620
er

AQu lle Asn Hi s GIX.
IEFRIEE 298BFrEY G

c&&ﬂ:gg‘&b@ g\[acl-ggﬂ_cﬂqb clgltSatSS&t V@ccgﬁ&@g IH&QC@@&:CL%% ﬁgacg n‘18§l}r’
90 95 Phe Ser Leu Lys Leu Ser Ser Val Thr Al a Ala Asp
gqq%Fagﬁc%_cg%ﬁaaq%Fg aaggRyCcq S tYetyagey acgogageca goaageegac  4B60
gcecgeciegoe atagtegagt gagtttceoge cattatgeca ataggtgtct tagtecccta 4820
ttgegtectt tettgtacac tegttttecy gtcgftttcc ggtcecttgge atttttecegg 4980
cgdaacgacc gcaaaaagglt atccgaggceg gggggactge tegtagtgtt titagctgeyg 5640
agttcagtet cecaccgettt gggctgtect gatatticta tggtccgeaa agggggaccet 5100
tcgagggage acgcgagagg aczaggotgg gacggeogaat ggcctatgga caggoggaaa 53160
gagggaagee cttegeaceg cgaaagagtt acgagtgcga catccataga gtcaagccac 5220
aEccagcaaéAcgaggttcga.cccgacacgc gfﬁét;gggg.ggcaagtcgg_gbtggcgaqg 5280

cygaatagge cattgatage agsactczgg ttgggecatt ctgtgctgaa tagcggté;c - 5340'
cgtcgtoggt gaccattygte ctaategtet egetccatac atccgccacyg atgtctcaag 5400
aacttcacca ccggattgat geocgatgtga tottoctgte ataaaccata gacgcgagac 5460
gacttcggte astggaagce tttttctcaa ccatcgagaa ctaggcegtt tgtttggtgg 5520
cgaccatcge caccaaaaaa acaaacgtte gtegtctaat gegegtcettt ttttcctaga 3580
. gttecttectag gaaactagaa aagatgeccce agactgcgag -tcaccttget tttgagtgea 5640
aticectaaa accagtactc taatagtttt tcctagaagt ggatctagga aaatttaatt 5700
tttacttcaa aatttagtta gatttcatat atactecattt gaaccagact gtcaatggtt 5760
acgaattagt cactccgtgg atagagtege tagacagata aagcaagtag gtatcaacgg 5820
actgagggge agcacatcta ttgatgctat gcccteoccga atggtagace ggggtcacga 5880



Tyr Cys Ala Arg Asp Tyr Ay Pro Ay Asn Tyr Asp Trp
Tyr Phe Asp 115 120 125 Leu Trp Gy Arg Ay Thr Leu
Val Thr Val Ser Ser Ala Ser Thr Lys 130 135 140 dy
Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr
Ser Qu 145 150 155 160 Ser Thr Ala Ala Leu Ay Cys
Leu Val Lys Asp Tyr Phe Pro Gu Pro 165 170 175 VaI

L Thr. Ser d
T "5 09 e Tt ita ST S S
C@Gfttce‘-e dbytcdSetc LivacSeta Setrtgé/ﬁita h0ma29Q 23552Vl Thbo
Pro Ser. Ser Ser Leu Lys Thr Tyr Thr Cys
t‘AsacaE’ffB TiE I3 t‘i?ﬁfcaﬁé% aﬁggtﬁ?% tPF%?aS@F TS pcaFRFa Lye9E0

cé{ﬁ]aao,%%@ d%¥§gté§& é@l:ag@;é{:f §§cragca?ag5 cgghgcge?aés %gtrgﬁangy S GI¥5
Gy Pro Pro Cys Pro Pro Cys Pro Ala Pro
CHAJIPAG PEY-LOEH tC@SHtFIFtoamqﬁdadi aPimgttiey ﬂaligca&@ Prs@ao
Asp Thr t_ 260 265 270 |l e
RS TR VAT e GRToone ASpo A ese 8210
t@cgtcgza5ca&mt&asag&uga£@pt£@@ta@ga aMdeaddal £hLA63 TlRoo
Tyr Val Asp Ay Val Au Val 290 295 300 His Asn Ala
“TAEeFR7 gEE%QtF‘fa@ BEHYEFT WoACEPRE PRRETARRSC Ser]ga'ﬁsﬁgT{ﬁBGO
t].- a c a C | @'L 5@! V II: g};’ cTar aaa
PRIEI0 -80S itk el Il ok
cqtyitacys gpypsei/mlc Seroadem chysa@w keaciicoc $e§gt8aergcl I e4so

45 350 d u s. Thr-Ile Ser Lys Ala Lys Ay Gn

té%égk cac %%c a tegtagaa aatgaaa tCgcaaaga 6540

ggrg’t %%g %;rgg ng gtegtag atgaaagtg gtcg g,
cccactcgtt tttgtecctte cgttttacgg cgttttttce cttattecceg ctgtgeettet 6600
acaacttatg agtatgagaa ggaaaaagtt ataataactt cgtaaatagt c¢ccaataaca 6660
gagtactege ctatgtataa acttacataa atctttttat ttgtttatee ccaaggegeg 6720
tgtaaagggg ctittcacgg tggactgcag ctgcetagee ctctagacga toccactggac 6780
tcegegegge cgaagettat cggtotcatt ggazaaaaaa attaazataa aatasaataa 6840
aaactctacc teaaaccgeg gotagaggge taggggatac cagctgagag tcatgttaga 6800
cgagactacg gegtatcaat teggtcatag acgagggacy aacacacaac ctecagegac 6960
tcatcacgeg ctegttttaa attcgatgtt gttcogttcee gaactggety ttaacgtact 7020
"~ tecttagadga atcceaatcéc gcadaacgeg ‘acgaage’ 7057
<210> 3
<211> 467
<212> PRT
<213> =fErtificial

220>
<223> artificial sequence

.<400> 3
Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp
1 5 10 15

Val Leu Ser Gln Val Gla Leu Gln Gln Trp Gly Ala Gly Leu Leu Lys
20 25 30



355 360 365 Tyr Thr Leu Pro Pro Ser A n Qu GQu Mt
Thr Lys Asn G n Val Ser 370 375 380 Leu Thr Cys Lea
Val Lys Ay The Tyr Pro Ser Asp Ile Ala Val Ju 385
390 395 400 Trp Qu Ser Asn Ay Gn Pro Qu Asn Asn
Tyr Lys Thr Thr Pro Pro 405 410 415 Val Lea Asp. Ser
Asp Ay Ser Phe Phe Leu Tyr Ser. Arg Leu Thr Val .420
P42 5 A20u ASP Thy SeSaku ARf cTE Pu1Sva) Gyd &3y Ye1hSehr - Via)e Phe
Ser Cp8 Ser Val Met 4435 440 445 Hi du Ala Leu His
Asn His Tyr Thr A n Lys Ser Lau Ser Leu Ser 450 455
5 0> <211> 64 <212> DNA

Sép%ly lrgf %%c%iya%egq 6"2%: <2‘;§§]§0ar6?| ?}1 Ri% ]%equence
<400> 4 gacggat cgg gagatctgct agcccgggtg acctgaggcg
cgccggcttc gaatagccag 60 agtaaccttt ttttttaatt
Sttate 3%%?%5’ f%%‘aﬁg% PFY @&&@&gﬁgﬁﬁ BHCBE Cgaren £20
tcccgatccc ctatggtcga ctctcagtac aatctgctct gatgccgcat
agttaagcca 180 gtatctgctc cctgcttgtg tgttggaggt
Segéeyayt eF P*gt fJehdgcaladat Vehage TRY Ger tlae dacaAgQ
caaggcttga &tgacaattg cat gddgaat ctgcttagdd ttaggegttt
300 tgcgctgett cgcgatgtac gggccagata tacgcegttga
Pigabégadd afs tgackaged 82300 atd and agd ar: eaati aggy

ggt catt agt® t cat agccca t atat ggagt tccgcgteac 420
ataacttacg gtaaat ggcc cgcctggctg accgcccaac gacccccgcec
Ak IRCOLG 4801yA8]Al0RR0.LA0a! LQB& ¢& LRPERAGISC

aat agggact ttccattgaczgt caat gggt 54@zs

Leu Trp Gly Arg Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys
1390 135 140

Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu
145 150 ‘155 160

Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro
165 170 175

Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr
’ 180 185 190 )

Phe Pro Ala Val Leu Gla Ser Ser Gly Leu‘Tyr Ser Leun Ser Ser Val
185 ) 200 205

Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr TyE Thr Cys Asn
210 215 220

Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Ser
225 . 230. . 235 . . 240

Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly
245 250 255

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

-10-



ggagtattta cggtaaactg cccacttggc agtacatcaa gtgtatcata
tgccaagtac 600 gccccctatt gacgtcaatg acggtaaatg
gcccgectgg cattatgccc agtacatgac 660 cttatgggac
tttcctactt ggcagtacat ctacgtatta gtcatcgcta ttaccatggt
720 gatgcggttt tggcagtaca tcaatgggcg tggatagcgg
tttgactcac ggggatttcc 780 aagtctccac cccattgacg
tcaatgggag tttgttttgg caccaaaatc aacgggactt 840
It € Ganaal ghr Cgb a6 AL tThe 0Y6 0GL Al WYAGEEARALL-AH600t aggc
gt gt acgdgt g 900 ggagdset at at aagcagegsct ct ct ggct
aact agagaa cccactgctt actggcttat 960 cgaaatt aat
sB098646a6L, 31.24002026..£C90051 141 ,0A3603g1 1, gf geanaaaa
10200 gcaggctggt aeeat ggaag ccccgg%tc% gcfﬁctg tc
ctcctggtac tctggctccc 1080 agataccacc ggagaaattg
Hggggg%ggggs %ctccagcc accctgtcttPtgtctcca%% 1140
380a8agayce” ACtelErER T HEAY G %@%@ PedFagent = dgeagct act
tagcctggta 1200 ccaacagaaa cctggccagg ctcccaggcet
cctcatctat gatgcatcca acagggccac 1260 tggcatccca
A éag et Ear gi’? geagryyapet gg? &tm Agadtn dacsn titaccat cag
1320 cagccfagag cct gaagat tgcagttta tt&é¥gtcag
cagcgtagca actggcctcc 1380 ggcgctcact
Lyst 6hyCygag: ggactenagybey@gagat£anilisu >ro Ser Ser Tle
cgt acggt g4+ ct gcaccatc- 3440 tgtcttcateésttcccgecat
ct gatgagca gttgaaatct ggaactgcct ctgttgtgtg 1500
snctgchgaale aactichal 6, LeA0R0AINC LARAOLACAY, {,90aagyt gy
at aacgecct 1560 ccaatcgggt aactcccagg agagtgtcac
agagcaggac agcaaggaca gcacctacag 1620 cctcagcagc
cgGt gac agcaaagg, agact acgag._aaacacaaag tctacgcctg
T)%6gh;% ge-%l%%c%%agetrc%c&cua? %ag‘%g ¢ PHadct %Jd‘c}?%c gtcacaaag
agcttcaaca ggggagagtg 1740 ttagacccag ctttcttgta
LLaaagtggtt gatctagagg geccctattct atagtgtcac 1800
Seot AAargctd G c%é’t g‘ea'fiffa@’é’c;gcgg“é’d]gt ¥ecYsl eluagttgcca
gccatctgtt 1860 ' gtttgcccct ctccecgtgee ttcctface
ct ggaaggtg ccactcccac tgtcctttcc 1920 taataaaatg
Traggaatrtige f&vc@eaarpgﬁluc?esga?xa@gtmgt Tattetato Pt ggggggt
1980 ggggttdgoc aggacagcat®gggggaggat t gh§aagaca
at agcaggca tgctggggat 2040 gcggtggget ctatggcettce
Val JRgFGggRa Magaac cagCihe-Uog onh Clyad-ggagtatcas w100
"~ cacgcgccéf gtagcggcge atBaagcgcg gcggotsgt gg tggttacgceg
cagcgtgacc 2160 gctacacttg ccagcgccct agcgcccgcet
2sS Qb tseOGLl LEidhaGahlE, Ghh Gl GHEG.2720 S804k tggccy
ggcctict caa aaaagggaamaoaaaagcat gc atgicaatta gtcagcaacc
2280 -atagtcccgc ccctaactcc gcccatcccg cccctaactc
. C tc cggecattct 2340  ccgccccatg gctgact aat
Bl PPt 85 da g oS deBceE iengetres 2200

Leu Gly . Lys
465

<210> 14

<211> 6435

<212> DNA

<213> Artificial

<220>

-11-



gagctattcc agaagtagtg aggaggcttt tttggaggcc taggcttttg
caaaaagctt 2460 ggggggacag ctcagggctg cgatttcgcg
ccaaacttga cggcaatcct agcgtgaagg 2520 ctggtaggat
tttatccccg ctgccatcat ggttcgacca ttgaactgca tcgtcgecgt
2580 gtcccaaaat atggggattg gcaagaacgg agacctaccc
tggcctccge tcaggaacga 2640 gttcaagtac ttccaaagaa
- <30B8CGREAAL: A Lih&REL 0 gaaggt aaac agaat ctggt 2700
gatt at gggt aggaaaacct ggttctccat tcctgagaag aatcgacctt
<{0daadggacag 2760 aattaatata gttctcagta gagaactcaa
IHGRHCE AR CHEG FIGEIETE FTUBTIATEE COBBOCt e amabryEeay 60
agqasaﬁtgthe{ttttsl@cgaé‘tgg&tta&g@@m@&gg-gagﬁ%étggg%@gcc ate 120
- gtaaagtaga 2880 catggtttgg atagtcggag gcag t &t gt

tqcredcag gadtogtwat gapdagtmagvaygtca g2840gca€ ot eggedaC 180
acacgt ttttccca

tttqgtgacaa ggatcatgca ggaatttgaa_ agt a
T Cadt AT o TG AL AR CEEO AT eeEa 200
+BPLGEES t6gg6eti3a0eL46at 306 5a HEMI08RRBR P ULRLLIAGT 300
at aagtttga agtctacgag aagaaagact aacaggaaga 3120
LHCHEREt ¢ SatFAE e (WeRTErtAcEIcaRttAgm Cefdpatigt disecrpt At aaded
G GI0ACLL L 3 g agat ot tiLgt gaag
e P e A R
atgeitagngedaat dsaa agetobctagagghanaiagiaasgict tdatt@aagi-gt atem

3300 tgtgttaaac tactgqattct aattgtttgt gtattttaga :
P AR 1 E L GATET GAT S0 ATt STATE R Gt R 50

goh@Getid agdt.0a9gaaanttodtHdtdgeiL adaadganat 3422  soo
ctatctagtg atgatgaggc tactgctgac tctcaacatt ctactcctcc
ICHERTAREg a2y E 38D 2caBarTd aargedcatpjastae taceaagayatdatt ccE50
otk tac tagotilti-gagleatget 3340  gtotttagia
taig%gg%t:t ct tgct tggctgtLt gcctqat%ta gtcaagtcc’é%gé:g%égaéc a@l Sgct §¢a
9a86@0t tic t grhqt=ac acagaarat tsait aggRatdgbddead ghghaneet 780
ttat aagt ag gcat aacagt 3660 tataatcata acatactgtt
2P STT T TRET 458 A G HY T occcGracatt aateagTy 840
tedaGhaft06dtta@laaatd gt &t aeldat AGCodbldhdall {82329 963t
t aat aaggaa 3780 tatttgatgt atagtgcctt gactagagat
JIRIPAE Tt ARPICATT cttatchcatiapgtaag-cB84¥ct agygtaptittact 960
gldclifaaaa aaccteecac acctccecet gaacctgaaa cataaa a
9%98(% a%%%a%tg ot gatgafatg_gft aa %i ét Tt a?atggttgﬁbc_ t4faa %2 ?
geiggtdacanatdoaangenaiac3 et guat @acaRsad tégasmaat 1080
"~ daagcatttt tttcactgca ttctagttgt ggtttgtcca 4020 -
SIHREL At FAP PRI D EHPHP R S YEr iR FEGGE ghHctTare ct Hdg
gg%@gﬁgg@tcgtégéo gcatgscﬁ;tcg& ttggﬁqg}tﬁz Cal:gtzg&ggctc @&;%Q&,%@&t 1200
tgtttattgc agcttataat ggttacaaat 4140 aaagcaat ag
ceRFETRC ATtk T coaat@c b agoattiat tyat d i ctageatyydcctagt 13gb g
. 4290 gttt ttgca act%atcaat gqatat(:ttat(: atcgdtct t at
9%38 C?ﬁcg g’acg‘ég%t C?aaa gtgcéa ag%f‘éla:gg ca gacttcactc tdaccatag 1320
cagcctagag cctgaagatt ttgeagttta ttactgtcecag cagcgtagea actggectec 1380

ggegcotcact ttcocggeggag .ggaccaaggt ggagatcaaa cgtacggigg- ctgcaccatc - 1440
tgtecttcate ttecccgecat ctgatgagea gtitgaaatct ggaactgcet ctgttgtgtg 1500
cctgctgaat aacttctate ccagagaggce caaagtacag tggaaggtgg ataacgecet 1560
ccaateggyt aactcccagg agagtgtcac agagcaggac agcaaggaca gcacctacag 1620

cctcagoage accetgacge tgagcamagce agactacgag aaacacaaag tcotacgoctg 1680
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gcttggcgta atcatggtca tagctgtttc ctgtgtgaaa ttgttatccg
ctcacaattc 4320 cacacaacat acgagccgga agcat aaagt
gt aaagcctg gggtgcctaa tgagtgagct 4380 aactcacatt
aattgcgttg cgctcactgc ccgctttcca gtcgggaaac ctgtcgtgcc
4440 agctgcatta atgaatcggc caacgcgcgg ggagaggcgg
tttgcgtatt gggcgctctt 4500 ccgcttcctc getcactgac
& t t cag 4560
s it e I MR e 00
‘ggedcacg e tggasagamotod 6 20t cth gloggagraaa taggchagead 1500

aggccagga accgtaaaaa ggccgcgttg ctggegtttt 4680
PR L g FU R b ERRUT A CE R PE"e HORTAR EeroReiget cathye
£BGREGIGec0840: +ORRAREE F8%y-8988CIALARA0R]ACHRAZY 1920
cgtttccccc tggaagctcc ctcgtgcget 4800 ctcectgttcc
fgaceetigcragaeatt et etRyatttak crafottaye Trettetac citotaggygaayeg

g Ltlce teat ca.cactatagat atctcagttc

e S o e S et B & Eo Pl g o
WLTOOLY! ¢BtAGEOL YRQEYuEd goBeedded do6Betaasdagd88 2100
catcgt cttga gtccaacccg gtaagacacg acttatcgcc actggcagca
§erat cég 39509% *Heatyget fHyItHgAdes e Watgraggey 2160
JotgedRgagas Gt &t tgaanLootaeckta D100 act@cgacta ..
cact agaagg aacagtattt ggtatctgcg ctctgctgaa gcgagttacc
a59G09°CF t 9GPt tirac gagfor Iy kegoTitet eyaticeat tygoRaaRGRaARA 2280
ELACLYCT Qg Lageagtagt 5220  -14 ttttttgttt gcaagcagca
g%?t%%gc%gt %g%aa agaequ Gaf OF 61553 “954reET t‘igﬁ‘g‘?ig‘% ST
cedoctdaty tdetyCogg gttt Gaa g edigadhgy -aatdardastqfAcqt t 3agg
gatttttt %tc 5340 atgagattat caaaaaggat cttcacctag

CEUTCFT AR IAR T a0 oG Ha bt eya9asm *5300 tte cmaraebaida 2460

o8-k 8108895 A3AGEEG8.d,CLAACATLS AGS cl cag
g5460 gcacct at gs&%agc%%t ctg tc% at ?%cgt&tctgcg%%%ggfggg 2929
“taoErIst pattateera gitegrgcB 5B tcdragat aret@ce gatage@ga 2580

a tctggcccca qgtgctgcaat gataccgcga 5580
e L S P R SRS SR i e ag ety
IHRGYYSL §agadbhib tyEgaagaagtghectgeaatat LHAICEHEC 2700
tccatccagt ctattaattg ttgccgggaa 5700 (gctagagtaa
YT AP §EE 22t F4EHGEE t FE RISy THCHr e catasverey ac AYHC
anfORar ALEGLGOE Ol CACACE Q%E&:cg&.lat Q&E?Qggt:g clicatica ..,

gctccggttc ccaacgatca 5820 aggegagtta catgatcéce
cRaGtty sYyee arah dagpegyat ttagskeotat sy uide 4 oc4pab88D - 2880
AbsYttotca gaagtaagtt ggecgcagtg ttatcactca tggttatggce
a%%acs{ggc% t%@i g é’gﬁt&g %ttf‘% %‘?aé‘t CAf et artvgiEaya 2933
cdtgﬁaﬁict e*:t@t«{a@ta&bg@t:g@cgtg@ﬁtﬁaﬁefag@%@ﬁcgta@%t@@%at;&t 3000
agaat agt g tatgcggcga ccgagttgct cttgcccggce gtcaatacgg
aagfﬁg‘ﬁttgg%iga%ﬁ&g"a??@%féa‘&éﬂﬁgawga@éﬁqcacfaamgv@t@ma 3060

gg&&ﬁ&i&%ﬁ@té‘é@é tagataggtgggjagpctacgag aagaaagact aacéggaaga 3120
tgctttcaag ttctctgétc cectectaaa getatgeatt tttataagac catgggactt 3180
ftgc;ggctt tagatctgat ctttgtgaag éaaécttaét tctétggtét.gaqataatég éé40‘
gacaaactac ctacagagat ttaaagctct aaggtaaata taaaattttt.aagtgtataa 3300
tgtgttaaac tactgattct aattgtttigt gtattttaga_ttccaaccta tggaactgat 3360
gaatgggagc agtggtggaa tgcctttaat gaggaaaacc tgttttgecte agaagaaatg 3420

ccatctagty atgatgagge tactgectgac tctcaacatt ctactcctec daaaaagaag 3480
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gggcgaaaac tctcaaggat cttaccgctg ttgagatcca gttcgatgta
acccactcgt 6180 gcacccaact gatcttcagc atcttttact
ttcaccagcg tttctgggtg agcaaaaaca 6240 ggaaggcaaa

at gccgcaaa aaagggaata agggcgacac ggaaatgttg aatactcata
6300 ctcttccttt ttcaatatta ttgaagcatt tatcagggtt
attgtctcat gagcggatac 6360 atatttgaat gtatttagaa

aaat aaacaa ataggggttc cgcgcacatt tccccgaaaa 6420
agbgptas abfhcas@h Gggbdkdbeoct<2lh@aatby<Pdib2t 648Fagrcdigit DNAvo
<213> Artificial <220> <2a3> artificial sequence
TtIADFSTS AIPRTCEGEE P agfA A2 G FeRaR PHRFEEICCcgSs0
c@szgﬁgcg&g@@&agéga@tggg%gtaﬁotctg&@tzw9@&@@@9%@@&%@% 3660
aat aadat aa aat aaaaact ctacctcaaa ccgcggctag 12
teaggtg:etaaggagtagattamag:atacgagagic@aicgatatgagta@gagataatmggcgzoa

caattcggt 180 cata [acga acgaacac acaacctcca

e © AT BB JELT Gt | SEEF Bg0 PAGH950% Roaagi 1 20
t@tifegnacistgast Ghtadse-gt ActdeiiracgReHadt Gesrragl5CJ6aaA

300 acgcgacgaa gcgctacatg cccggtctat atgcgcaact
aggttideta AT tRRRR Y AR e aECa3 G et IaE T ta s AP aE taYy Ce BiRRgoe

G0 gat 6 adlat.eaqql, At atacel ca, agacqcaal g 420,
ggcgggt g ¢t gggggcyy

tattgaatgc catftaocgg gcggaccgac

ggtaaediy cagaéla&@t abibt@actigecatarangggittat gatitgegy

ttat CCCt

2GeTartd §

taact

cagttaccca 540

t"gté@ gfé‘a?c’fﬁgggf‘ CAEYT At ICACHTAY FETITEET Gt t 0

cct cat aaat

R0t g 0900 0R18A Gl ICARt Qe hObfaldct AG 26099630866
gt aat acggg tcatgtactg 660 gaataccctg aaaggat gaa

aspgpet gtaagatycataantate a?gafaagegtat tigatipgrateRra7R09
gt%EgQ%gaC G Q&cai;aizc C gga%cgtatc gattt
cccctaaagg 6 gag
gcaa@eataaaan:rat@tcgagttac_tdtagtt togeeetgaarGdfhtcaggt ctat:ﬁaﬁﬁa
cgtttac ccgccatccg cacat gccac

eAag et A grRe Tt Gescerect

gcatt g

ga ggcggggt aa ct

t cagaggt

cogipactie PR RG AT SRR

-14.

3900

3960

40290

4140

4200

cctatcgcc a %gtggg%g

aaé3€f’t°cgaagt

CC

4320

aaggglt:gﬁcgﬁ@gctgg@gp Q%@E&gg QQgcthJctat &%E&g@aicg QE&:@%&@ 4440
tatccctctg ggttcgaata gttgttcaaa catgtttttt 1020
agctgeatta atgaatcgge caacgcgogg ggagaggcgg tttgegtatt gggegetctt 4500
cegeticecte getcactgac tcecgetgeget cggtegticg getgeggega gcggtatcag 4560
.ctcactcaaa ggcggtaaté cggttatcca cagaa;éégg ggataacgcd ggaqagaécav'_4620‘.
tgtgégcaaa aégcc;gcaa aaggccagga zccgtasaaa ggoecgegtig cfggcgtttt 4680
tcecatagget cogeoceccocct gacgagoatc acaaazateg acgeotcaagt cagaggtgge 4740
gaaacccgac aggactataz agataccagg cgtttceccee tggazagetce ctegtgeget 4800
ctcetgttee gaccctgeoeg cttaccggat acctgtccg; ctittcteeoet teogggaageg 4860
tggcgettte tcatagetea cgctgtaggt atctcagttc ggtgtaggtc gttcgetcca 4520
.agctgggetg tgtgocacgaa cccccegtte agocecgaceg ctgegectia btecggtaact - 4880
atcgtcttga gtccaacceg gtaagacacg acttategecc actggeagcea gccactggta 5040
acaggattag cagagcgagg tatgtaggceg gtgctacaga gttcttgaag tggtggecta 5100
actacggcta cactagaagg asacagtatit ggtatctgeg ctctgetgaa goccagttace 5160
ttecggaaaaa gagttggtag ctcttgatce ggcaaacaaa ccaccgetgg tageggiggt 5220



cgtccgacca tggtaccttc ggggtcgagt cgaagagaag gaggacgatg
agaccgaggg 1080 tctatggtgg cctctttaac acaactgtgt -
cagaggt cgg tgggacagaa acagaggtcc 1140 cctttctcgg
t gggacagga cgtcccggtc agtctcacaa tcgtcgatga atcggaccat
.1200 ggttgtcttt ggaccggtcc gagggtccga ggagtagata
ctacgtaggt tgtcccggtg 1260 accgtagggt cggtccaagt
- bacegkeacc.6a0ac el gk haaadt gag agtaagtagtc 1320
' gt cggat gt c%g%gctcg fct a%&aa%gt%:g%g’t g%aﬁ%ﬁ%agggit@’tttg 5280
YreytatT gigbyaet ggagysted 3205280060980 JAFEEHECT Csaqp
Setagttcca cctctagttt gcatgccacc gacgtggtag 1440
ac a%gagtt ay “axy8hy Egtgﬁaﬁc'cﬁgcﬂtﬁ%‘itﬁﬁ‘ta Thavertagwtetrrgacyya
QacaACAC fardlla (80ACHR0IH-Ad-baRagAL 4G QOLGICLECT
gtttcatgtc accttccacc tattgcggga 1560 ggttagccc
TREAGHTt ervcerrEnE gt tort ttegtcsetag ttogitvact gicceghagat g
+102Q . 292404 & t actgcg actcgtttcg tctgatgctc
Cr ot e L R o S ey S50
sactegaycygesgtagigitiicd ggargid-glagbaeeldet £a65ccqds’ 40640
Qatct gggt ¢ _gaaagaacat gtttcaccaa ctagatctcc cgggataaga
Pt Cacagt g sty tifattorsr §at=tetaeh £§eigaet toatjoegyage 5700
b GREAHGEIAASHRESAARAN . GO thfc%%@&‘ tlﬁﬁgcca%atagé&%gg%a 0
ggggcacgg aaggaactgg gaccttccac ggt gagggtg ac gaafg&g
2}YP9ItTat PaTTrt I ittt tmacy ct tage gtaasa tg ack sabhe46a 5820
a tLaagat acceececa 1989 ~-16 ccccaccccg tcecectgtcegtt
g%%c%t%c ct gg%g cctt %f GE A TR TRIGECEE CPAtoobug 5880
YL EHTE Gg Aot aidCRYgaRgoaCt eaattd taklQyl Ca.£6L60a98 L
agtct%g&ttggg%t 2100 gtgcgcggga catcgccgcg taattcgcgce
cgcccac cal‘:%caaﬁtge%eag@t EqFEERC B P EEETt ot gt gEacC 6000
g ogegYesat L5099 0a4ag&gaa . aag gaaagagcog
2220 - tgcaagcggc c%cgg%gga%t%t%?ttcc ?‘?‘%9?tg?%cg?°geg 9650
Y EGGFY aatcacAYy griagyt t2 280 gt doatC agQ g4 ggaittgagy 5120
atagQgec.. a ag gc t caag gcgggtaaga 2340
e A R P, 0 P2 et coieg
Igageegyagat2d ataitegat arge-chdqt CatiRg:d 664600028 4,4
%gacctccg% at ccgaaaac gtttttcgaa 2460 cccccctgtc
S5 aTt e ¥ gEE CHer A aaY R Ly GrFTgasct Yygerigt taguact@ge actiooc
ct2belrrectai L6l 2. 2381.209996 9459 a .ccaagct ggt
* aacttgacgt agcagé%gggal 2580 g~Ig%ggagcit.tt-a % gcgcg%"t“%%c 6360 -
atapttoett giedtiaory g gggactggague coagisesitt gatkc264D 5420
gtgg,gggggcgctggcaaggtttctt actggtgttg gagaagtcac cttccatttg
cttagacca 2700 ctaataccca tccttttgga ccaagaggta 433
aggactcttc ttagctggaa atttcctgtc 2760 ttaattatat
j; %Fag%d%tcat ctcttgagtt tcttggtggt gctcctcgag taaaagaacg
<2 Zogli_éttttcaaac ctactacgga attctgaata acttgttggc

<€+t aagegitcatttcatct 2880

<220>

<223> artificial sequence -

<400> 5

ctgcctagec ctctagacga tegggeoccac tggactceoge gecggccgaag cttateggte 60
tcattggaaa aaaaaattaa aataaaataa aataaaaact ctacctcaaa ccgcggctag 120

agggctaggy gataccagct gagagtcatg ttagacgaga ctacggogta tcaatteggt 180

catagacgag ggacgaacac acaaccteca gcgacteate acgegetegt tttaaattcg 240
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gt accaaacc tatcagcctc cgtcaagaca aatggtcctt cggtacttag
ttggtccggt 2940 ggagtctgag aaacactgtt cctagtacgt
ccttaaactt tcactgtgca aaaagggtct 3000 ttaactaaac
ccctttatat ttgaagaggg tcttatgggt ccgcaggaga gactccaggt
3060 «cctccttttt ccgtagttca tattcaaact tcagatgctc
ttctttctga ttgtccttct 3120 acgaaagttc aagagacgag
gggaggattt cgatacgtaa aaatattctg gtaccctgaa.3160
atBREEEL AR cqtabl JPAGHR.03RACACHLC L1, L AQAAL0A..808GaCCHRA
-~ ctgtattaac 3240 ctgtttgatg gat_gtctcta aattfcgaga
acpeaEcald v taetd racmmbetat tx-acEk &ttt 93380 atacaomatdat g 360

I gqact.aa t.t aacaaac cat aatct a Tt t at
B R R PSR
ta€tpatdd tHYracanIoRgadat GlohedghtRCe3ddddesd Gt GBELAC 480
tactactccg atgacgactg agagttgtaa gatgaggagg ttttttcttc
LERASORI BRERWEHT BT BT JGRtcce bR grERstRfata gettemgeg 340
cc@éattggaqaécggt&tjgcag&gq %cg’ S%tht &Q%@Lga%ttag gé{gﬁ:g%%ga 600

acgaacgaaa cgataaatgt ggtgtttcct ttttcgacg
cogrggerrattgtaditdd tdxatdac chiddgtatagtagacatd ggaseatat t calc
catattgtca 3660 atattagtat tgtatgacaa aaaagaatga
o dpiaitt

PTGt CEE T At PEREAG RO ATE £ A TF09 P ooRg 720

ctddgbti-Aatagr At GUapateQoadsaakiRaasalfbaL ecRalbat t oaht
3780 -17 ataaactaca tatcacggaa ctgatctcta gctagtatta

. PEeRoR R T g P A ERCa R C ATC LR BATrastAse axtaat iy beca tpmactioed t 840
9029994 o a ga_ctt tit.gtattttact. 3900

' agg: acgt t g%ca gtgg%ag%g?%ga%gc%%gftggcmg%ccatgcgeﬁ 817 "4¢caat gt bt

cegbdargt teatcoB8@60gage gicagl gtdatcaragizgtdabenat tdacgdaana 960

aaaqt.gacgt aagat caaca ccaaacaggt 4020 ttgagtagtt
seiils égggtg‘égaa?ggcéﬁaﬁ%ftgaa%‘ttgﬁ ? élta?%gwg@%gte fgt&gfcccwgg

cgt4Q8dlca QL ALEAEChyosAR0AA0ERT-ALGAGI 08 ALABMBALT 1080
tcgaatatta ccaatgttta 4140 tttcgttatc gtagtgtita

LR AERGE tT Bt R IR gtcaatiato ta aRpegaicgt AJeupabraaTREEHRO0 1140
cc a td cCQt % ga%taa? ct accg aaC tca ac ca 9
tgggt%gggctg %Q{ % ggég%gcgcggccg Aot agtq SLEHY a%ca%\cg%ag'gl%g
ggtgacatacibidcggiae apbafgesagafilrgid=0a¢ t 432 0ygt Olo@t Gt a 1260

t gct cggcct tcgtatttca catttcggac cccacggatt actcactcga
AT P YAGT Y BT AT g ERACGB Y SHT G I ReE et aslgt 1320
- gtcggPees b3+ 936 aBe AL 4440 -E0 e Aadgtt @QLJ@%%S 9 1380°

gttgcgcgec cctctccgec -aaacgcat aa cccgcgagaa
CCIGIRGERGYTY ITFaAFCHHEt eFag gty acgecerye argrtIegaC g oe gLt
4560 _gagtgagttt,.ccgccattat gccaat aggt
S T RN R e R G e e e SR
ggat@Rged ctd=bodthe GgetteCiegt GQEHtbtd bet€gQeHGRABG PaAECJA88RAa
4680 aggt at ccgca ggcgggggga ctgctcgtag tgtttttagce
ggtfaggf@‘éagltg%agﬁf%t CEFER g4t7:iegtcctg tcgttoctgt cgtggatgte 1620

ggagtcegteg tgggactgeg actcgttteg tetgatgete ttigtgitte agatgeggac 1680
gettcagtgy gtagtocecgy acttgagegg geagtgttte togaagttgt ccoctctcac - 1740
aatctgggtc gaaagaacat gtttcaccaa ctagatctec cgggataaga tatcacagtg 1800 |
gatttacgat ctcgagegac tagtcggage tgacacggaa gatcaacggt cggtagacaa 1860
caaacgggga gggggcacgg aaggaactgg gacctteocac ggtgagggty acaggaaagg 1920

attattttac tcctttaacg tagcgtaaca gactcatcca cagtaagata agacceccca 1980
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ctttgggctg tcctgatatt tctatggtcc gcaaaggggg accttcgagg
gagcacgcga 4800 gaggacaagg ctgggacggc gaat ggccta
t ggacaggcg gaaagaggga agcccttcgc 4860 atcgagaaag
agt at cgagt gcgacatcca tagagt caag ccacatccag' caagcgaggt
4920 tcgacccgac acacgtgctt ggggggcaag tcgggctggce
gacgcggaat aggccattga 4980 tagcagaact caggttgggc

C cagt.gaccat 504.0
o A AR TR PR AR BooBensinactve
@ccacep)aitabdBls atgatgtegattggt gat @rb@aatd géeatA38 2100
ccat agacgc gagacgactt cggtcaatgg 5160 aagccttttt
TPEes a‘? c%ﬁ%ﬁ% PHYGEC FPITHEEC GHtTgEFascoarge catiéa
2052 RAFRBALIAA 1 ERL LS 5%8$aa959%§tﬂg%gaatg%ataggégtct ¢ 2220
ctagagttct tctaggaaac 52 t agaaaagat dcccc gag%
fgeFAgIcCatrgIrdrgtlt ttittgertgt geaattace etandatcaytbd48y 2280

aata gtttttccta gaagtggatc taggaaaatt taatttttac
PPN Sy S e SRR e e e 50
ReRCYGECRactiggtd acganthd agHgORte 9800gGU[EARG2 2400
tcgctaqggaggataaagca agt aggt at ¢ aacggact ga ggggcagcac
B70°299 'S Pt ErarcIget AtEECRY eteyaraggit thigaaey gy so
cakgatdtdage Lt Cdgc tggccga 2530
tct agggt agtg?t9 cg?gt a?{ttg g%]3 %g&tg%tgag%%%%%g%fgct %‘%Z‘%’g 2520
IFTFHETTE FactwagFasgttigota ataagyogy :aggbagytaaagataat t:aac
cggggggcq%&xgzgg C%gq£ctcatt cat caagcgg tcaattatca
adcgcgttgc aacaacggtaacyaryt @ey *B760F fgtaciata 2640
coyCHAG Gag e aRACLALAG £0AYLARY £QRYGEE ARG LULLICLa]
5820 tccgctcaat gtactagggg gtacaacacg ttttttcgcc
BRI RYaY JaS G EPAGTABTEITRBUAC AR ATatRdae it bt Tma- 2760

tEL0060L Q@&a@%a@%g@%gﬁcgﬁﬁgﬁg&g gét%gg%gc 9ta.2240 L.
ttaagagaat gacagtacgg taggcattct acgasaagac actdacéact
2880

sttatgagt crteaNe atttwagtaagarctid takeagtatcacgesgat
ct caacga _gaac ccg cagttatgcc 6060 ctattatggc
GGt ot AL C GTCE UG AEP T TCSEGaT ROt T RagA2ye
o2 yag aegatidet Gcogredd Col Bagaal 99c0aG23616LAA9 5000
caagctacat tgggtgagca 6180 cgtgggttga ctagaagtcg
AR U LRt Gt gRIIa A R ETHCCTICRATELE DRt CERHO 3060
cieldceeOLLd: L ACOACOLL L, L L LG ALl LCACQLl 9L g COLltacaac
.ttatgagtat 6300. gagaaggaaa aagttataat aacttcgtaa "
acgeRgt et eIt Fae agagta et ggeetiahga B 860 ctd gtaaanhta 3180
Lataaatctt tttatttgtt tatccccaag-gcgcgtgtaa aggggcg&%t

aaéiﬁﬁgaacaé%ga agcé%l(.’ga?a 8cg:§c é&é@aatgélat?;c§caca ctgtattaac 3

ctgttigatg gatgtcteota aatttcgaga ttccatttat attttasaaa ttcacatatt 3300
acacaattty atgactaaga ttaacaaaca cataaaatct aaggttggat accttgacta 3360
cttacccteg tcaccacctt acggaaatta ctccttttgg acaaaacgag tctitctttac 3420
ggtagatcac tactactccg atgacgactg agagttgtaa gatgaggagg ttttttettc 3480
tetttecate ttetggggtt éctgéaagga agtctté;;g attcaaaaza cécagtacéa 'égéd
cacaaatcat tatcttgaga acgsacgaaa cgataaatgt ggtgtttcet ttttcgacgt 3600
gacgatatgt tcttttaata cctttttata agacattgga aatattcatc cgtattgtca 3660
atattagtat tgtatgacaa aaaagaatga ggtgtgtccg tatctcacag acgataatta 3720

ttgatacgag ttittaacac atggaaatcg aaaaattama catttcccca attattcoctt 3780
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<213> Artificial <220> <223>
<400> 6 Net Gu Ala Pro Ala Gn
Leu Lea The Len Leu Lau Leu Trp Leu Pro 1 5 10 15
Asp Thr Thr Ay GQu Ile Val Leu Thr Gn Ser Pro Ala
Thr Leu Ser 20 25 30 Leu Ser Pro Ay GQu Arg Ala Thr
Leu Ser Cys Arg Ala Ser An Ser 35 40 45 Val Ser Ser
Tyr Leu Ala Trp Tyr Gn Gn Lys Pro Ay Gn Ala Pro 50
aé@a@:gca :ligtc;é[:&ag-e:lﬂ A{%Uctlal &tlygatﬁsgtcélgéaéﬁrtg&agcﬁrcg %?ﬂ
Thr Gy [le Pro Ala 65 70 75 80 Phe Ser Ser
t@hgeaSer aQ@apatlit tAcqroP¥te Typodoesr Eﬂtﬂgthét Septt88ag0 3500
Ser, Leu du du Asp Phe Al a VaITrT
R L L S A s I
cdtBgr gty adoyqgtry tThigthyss A@btdahat halg@tcak]@ ct2cdzh  Lys
Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro
trgagtamslp 2935997E85 AT IR F I ERUCPEWEF IFIFCTHRE AL8E0

q?%gaé/?é céfa%laag%gé gk?%glf%g %Qaﬁé} %‘%?m}gé’ clg’a@z\sétgcg AU

<211> 236 <212> PRT
artificial sequence

-18-

tmm:tm gﬂ_a@!&;tﬁ@ ai&@ttt@tnttsetaa@ayaaﬁsma-ﬁea aGhtiraddan Sezoo
ca\a{g‘éag;rhr tgglflag(gtep céts gaastea)r:(; tLa)éggaég a tgjégggc]ﬁggs ag'agt(c):gatct 4260
cgaaccgeat tagtaccagt atcgacaaag gacacacttt aacaatagge gagtgttaag 4320
gtgtgttgta tgctcggect tocgtatttca catticggac cecacggatt actcactega 43890
ttgagtgtaa ttaacgcaac gcgagtgacg ggcgaaaggt cagccctttg gacagecacgg 4440
-tcgacgtaat tacttageeg gttgegegece cotctcocgeoe aaacgcataa ccoccgogagaa 4500
ggcgaaggayg cgagtgactg agcgacgega gocagcaagce cgacgeoeget cgeecatagto 4560
gagtgagttt cecgecattat gecaataggt gtcttagtee cctattgegt cotttettgt 4620
acactcgttt tcecggtegtt ttecggtecet tggeatittt ccggegcaac gaccgceaaaa 4680
aggtatccga ggeggggyya ctgetegtag tgtttttage tgegagttca gtctccaccg 4740
ctttgggetg tectgatatt tectatggtec geaasaggggy acettegagg gageacgega 4800
gaggacaagg ctgggacggc gaatggocta tggacaggey gasagaggga ageocttege 4860
ac?géqaagé’ag&atggagt écgaéaﬁcqa taga@tcaag ;cacatccaé'cgagcgégg; 4?20-
tcgaqccgac acaégtgctt ggggggcaag tcgggctggc gacgcggaat aggccattga - 4980
tagcagaact caggttggge cattctgtge tgaatagegg tgaccgtcogt cggtgaccat 2040
tgtectaate gictegetce atacatcecoye cacgatgtct caagaactte accaccggat 5100
tgatgoceygat gtgatcttoce tigtcataaa ccatagacge gagacgactt cggtcaatgg 5160
aagectttit ctcaaccate gagaactagy ccgtitgitt ggtggcgacce atcgecacca 5220
aaaaaacaaa cgttegtcgt ctaatgegeg tctttittte ctagagtict tetaggazac 5280
tagaaaagat gccccagact gegagtcace ttgetittga gtgecaattec ctaaaaccag 5340
tactctaata gtttttccta gaagtggatc taggazaatt taattttiac ttcaaaattt 5400
agttagattt catatatact catttgasacc agactgtcaa tggttacgaa ttagtcactce 5460
cgtggataga gtcgctagac agatamagcoa agitaggtatc aacggactga ggggcageac 5520



Ser Thr Tyr Ser Lau Ser Ser Thr Leu Thr Leu Ser Lys
Ala Asp Tyr 195 200 205 Gn Lys H's Lys Vval Tyr Ala
Cys Qu Val Thr HHs G n Ay Leu Ser 210 215 220 Ser
Pro Val Thr Lys Ser Phe Asn Ara Gly Qu Cys. 225 230
235 <210> 7 <211> 1413 <212> DNA <213> Artifici al
<220> <223> artificial sequence <400> 7 atgaaacacc

gl ggbb € Ght LGELet LELIB 090 cagat cctgtccca
60 gtgcaactac agcagtggggg%ggg%%ag?c %gttg%%é%tg@fgct 555

Bggdigact gtogrevetichretdR0cott gegnt géRtcRtggt@egide  se40
-20

: factactgga gctggatacg ccagtcccca 180
%45‘5‘3%8%‘8 gég%aa%aat%%% g‘%d g%ga%?gf% 5%?%%@@?@%@3@0&@ gt 63
@Ea@aat ic egtczﬂgﬁ:gg ttﬁ&:ﬁft@tg:agﬁcgig@%gL&agcg‘&@at QL&@%@C%GI 5760
acacgtcca agaaccagtt ctccctgaag 300 <ctgagctctg
‘%ﬁ ate gi""c §LIgirae A catfeeagr Aivaratactt gegoragygettetiabggt seg
366kt ¢ t atctct ccgt ggca
oot oottt S AU o S o et sooe
‘ggteriticetcetigat acuettactecangay £acaked0otd8%ta 5940

c ccct ctg cctggtcaag gactacttcc ccgaaccggt
"G4co0t ot E A0 {GYRET L AQ eTee ChRS b gegegte 00
teepasaht ot e3ed gilsicgae gLl La 00 agagtetact oo

cctcagcag cgtggtgacc gtgccctcca gcagcttgggg,cagccagacc
CE%“%gﬁc%ﬂge’fgge%f At aat chtcamgt CoaGCcHACACERAYS: 6120
ctggaca oo 2429, aaat ctigtg acaaaactca
o e Ao a et Lt SR oo  sio0
CETE gt CRI0EIICt 06 &6 L EC 6 ARAIACEE 28 ABPAGACCE e af0atGhE
acccct 840 aggt cacat gcgtggt ggt ggacgt gagc
°§t§°%‘8%§§ atéﬁggéﬁbtég%ttg‘gcétﬁt FEaTOEy cobacracgepgatyy 6300
992019905k Geak AALICE . ARGACAARNE LACIATA00R. JEAY! AGAC
960 agcacgtacc gtgtggtcag cgtcctcaccC gtcctgcac
“AGYHET Y Get gt gGEaEgI 0 RG coagt acRayitagCaRGEtokC 420
&RBRMRRAYGL Lt cccageece ccat cgagaa aaccatctcc 1080 6135

<210> &

<211> 236

<212> DRT

<213> Artificial

<220>
<223> artificial sequence

<400> 6
Met Glu Rla Pro Ala Gin Leu Leu Zhe Leu Leu Leu Leu Trp feu Pro

1 5 i0 15

Asp Thr Thr Gly Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser
20 25 30

Leu Ser ggo Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser
40 45

Val :Sr Ser Tyr Leu Ala Trp fyr Gln Gln Lys Pro Gly Gln Ala Pro
! 55 60
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aaagccaaag ggcagccccg agaaccacag gtgtacaccc tgcccccatc
ccgggatgag 1140 ctgaccaaga accaggtcag cctgacctgc
ctggtcaaag gcttctatcc cagcgacatc 1200 gccgtggagt
gggagagcaa tgggcagccg gagaacaact acaagaccac gcctcccgtg
1260 ctggactccg acggctcctt cttcctctac agcaagctca
ccgtcgacaa gagcaggtgg 1320 cagcggggga acgtcttctc

At ot teglly atgsdAt Bhggec hed geaeaa TeEath atacgo k380

5tagaagagcc tctétctgtc cccgggt daa tga 1413 <210> 8
<211> 1413 <212> DNA <213> Artificial <220> ,5223>

A biief 84 By sSCELLRGLc1<400%:8 rhAGhS LO! 90, 3¢AGERATAR
ggaggaggac eaccgtcgag ggtceaccca ggacaggghe 0
cacgttgatg tcgtcacccc gcgtcctgac aacttcggaa gcctctggga

t 0,_aggcgacaga,_taccaccca aagt cacca

Seg?]%g?% gc% %%a%s(? t ght%g%laaggﬁggc &6 %’@It 83158 5%‘ %3: %f t&etg
acctcaccta acccctttag ttagtaccac ctatgcagtg gatgttaggc
240 -21 agggagctct cagctcagtg gtatagtcat ctgtgcaggt

MT&??g@ﬁcﬁﬁ'gﬁggﬂd@FtﬁﬁgﬁU ChattvcBaghrs ¥t G dbeg
cctgtgccga cat at aat ga cacgct ccct gafﬁ%baggc 360
cccttaatac tgaccatgaa gctagagacc ccggcaccgt gggaccagtg

Lyadﬁigeﬁygeﬁgﬂ H$2C£13c§§g6ﬁygtzﬁgtPﬁactmeggn}temp EagaagggQ
gé@ gt ggga ggaggtt’eét c gt ggagaccct480 ccgtgtcgec
gggacccgac ggaccagttc ctgatgaagg ggcttggcca ctgccacagc

Glo40n 1aealyt gRgidyCge ggath vt 3CEECAGL .04 302809

143 ccgacagga t gtisaggagt 600 cctsgagat ga gggagt cgt c
gcaccact gg cacgggaggt cgtcgaaccc gtgggtctgg 660

rhalrgi 39aGY t L 99t ¢ tgtggttcc acctgttctc
tcgactcgg%i%ggégﬁ%?ggég%ggggg??g?%é%? %?gihc%%bt
ggcacgggt c gtggacttga ggacccccct 780 ggcagtcaga

aggagaa tt ttcctgtggg agtactagag ggcct gggga
RIS PO eoate el Y At teg St der 1o
gactccagtt caagttgacc 900 atgcacctgc cgcacctcca
cgtattacgg ttctgtttcg gcgccctcct cgtcatgttg 960
Seﬁgﬁ?@g??ﬁ@Léﬁéaﬁéa@Fbr@@%@@a@#g@ee 2dgtigg tvect gaccga
cttaccgttc 1020 ct@%ﬁgttca cgttccgggg gttgtttcgg
gagggt cggg ggtagctctt ttggtagagg 1080

Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser
. 210 © 215 220 o ’

Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys.
225 230 235

<210> 7

<211> 1413

<212> DNA

<213> Artificial

<220> .
<223> artificial seguence

<400> 7
atgaaacacc tgtggttctt cctectcety gtggcagcte ccagatgggt cetgteoccag 60

gtgcaactac agcagtyggy cgcaggactg ttgaagcctt cggagaccct gteecetcace 120

tgegetgtet atggtgggte cttcagtggt tactactgga gctggatacg ccagtcccea 180
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tttcggtttc ccgtcggggce tcttggtgtc cacat gt ggg acgggggt ag
ggccctactc 1140 gactggttct tggtccagtc ggactggacg

gaccagtttc cgaagatagg gtcgctgtag 1200

cggcacctca

ccctctcegtt acccgtcgge ctcttgttga tgttctggtg cggagggcac
1260 gacctgaggc tgccgaggaa gaaggagatg tcgttcgagt
ggcacctgtt ctcgtccacc 1320 gtcgtcgcct tgcagaagag
taeTEgYC agyauaugt Acweagagateitgily golealbol 3each38Q

arettct aca ggcccagtt act 1413-
S5 TTSa B osb TS PPRH eSS Pase,
ca;@sq;cfte@l aggacsﬁqg@agfcacgiﬁg%%

Phe Leu Leu Lev Val

<210> 9

240

£9°f PP ateg 20 cteeB@3> 300

H
e

FetboqtsRy "

e
360

aggpatialy SEEo@ctt Yedtc@tag lseeraGharaGaet dtpacChytcAtaa 8 YV 420

22 Pro Ser

gl':gil:{:cla'gcté ﬁég %gchS tf’g&fcc @tg/gcgcéggt

gfchaﬁggg ddepadgety Eiﬂagidaﬁb'ﬁé&%éfiﬂ&éf&%ﬁTégEgbtcgéé
Ile y u

Leu 50 55 60 du Trp

A u Thr

Leu Ser

Lau

Fif&Cca88 9 proghotgey G 480

| e Asn

e, 34

PR SFEFCCHAC MRITIPRE CBBCTHCT 598k ot B adagtrcGhal Seamo

bgefalc

M@Vl HREcaly
Lys Leu

95 Phe Ser Lau
tTiftcca agatroaTyas

a£a€%t§§£8 g}égaﬁwca
c@gpmihtthw&tmﬁﬁ

22D
A
&ﬁ&gi&Q

gaggtcacat gegtggtggt ggacgtgagc

tacgtggacy gogtggaagt gcataatgce

agcacgtacc gtgtggtcag cgteoctecace

gagtacaagt gcaaggtctc caacaaagee

aaagccaaag ggoagoocceg agaaccacag

ctgaccaaga accaggtcay cctgacctge

gccgtggagt gggagagcaa tgggcagccg

ctggactccyg acggetectt cttectctac

cagcégggga‘acgtcttbtc atgctcegtg

'dagaagaécb.tctccctgfc cécgggtaaa

<210> B

<211> 1413

<212> DNA

<213> Artificial

<220>

,§22§> artificial sequence

<400> 8
tactttgtgy acaccaagaa ggaggaggac

cacgttgatg tcgtcacece gegtectgac
aCgcgacaga taccacccag gaagtcacca

ctcticceocg acctoaccta accecctttag

CJ!}%&

Ser

&
e

aaggacacce
cacgaagacc
aagacaaagc
gtectgeace
ctcecageee
gtgtacaccc
ctggteaaag
gagaacaact
agecaagctca
atgcétgaéq

tga

caccgtcgag
aacttcggaa
atgatgacct

ttagtaccac

-21 -

Feperk

Phe Asp 115 120 125
-Fﬁ?ct%ct EEITFGEETA| g.780
teatgatcte cecggaccest’ 840
ctgaggteaa gttcaactgg S00
cgcygggagga geagtacaac 960
aggactggct gaatggcaag 1020
ccatcgagaa zaccatctec 1680
tgecccccate cegggatgag 1140
gcttctatee cagegacate 1200
acaagaccac gccteocgtyg 1260
ccgtggacaa gagcaggtgg 1320_
ctctgcdacas céactacacé 1380
14137
ggtctacceca ggacagggtc 60
gecteotggga cagggagtgyg 120
cgacctatge ggtcaggggt 180
ctatgcagty gatgttagge 240

s Asn A n 85 90
?gg Acfagccmgac%p €60
czb@@rcifbadcbOcabyd toYSaag AtPgASH TYr20



Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser
Gy 145 150 155 160 dy Thr Ala Ala Leu Ay
Val Lys Asp Tyr Phe Pro Qu Pro 165 170 175
Val Ser Tip Asn Ser Ay Ala LeiuThx. Ser Ay
Thr 180 185 190' Phe Pro Ala Val Lau Gn
Ser Ser Ay Leu Tyr Ser Lau Ser Ser Val 195 200 205
Val Thr Val Pro Ser Ser Ser Leu Gy Thr @ n Thr Tyr
adgb@icly's chgncddty) oRdthaR20 ctifadcaden ttitggtlcys sRPa&ak AsBoo
Thr Lys Val' Asp Lys Arg Val G n Pro 225 230 235 240
TG ERT 2T7LeIKRED “EVSITHR H8ThT EYBEEt BRPOECPr 0360
coBk @aPld t{3cHatddd ¢dRlagacd SR gbdldcdidlydaYagtd YckiaQuaael Vado
Phe Leu Phe Pro Pro Lys Pro Lys Asp 560 265 270 -23
COTRFILEEU tISEIIAt R ceiradRog JRRFIPE @agalakc ‘ﬁhgga@@cVal 480
Val 275,280 285 Val Ser
Y s SRE AR S ee AT AT B CS60 SORAE AL
acetua&/a:l cddig§gabs gAlgacdais gtbtgdhydy &Ho@aa%rg@a Ehtbabdddt G Neoo
Tyr Asn 305 310 315 320 Ser Thr Tyr Arg Val Val Ser.
: CCWQEE%WFFW‘*% 9PEGRHIPE SCFFFIAEYS qHH9R9SS gBFIREYY Latfo
atfSlba ey tde} St Gl c Ala
fe B e AR R SR e
ttﬁwaﬁcataty‘stg@ty g@tRcREY gAFagzgﬁus; g@@&*ﬁS&Og&@@cccﬁt 0 Gtam

Gy Pro
Thr Ser
Cys Lau
Val Thr
Val Hi's

VaI aThr aLeuggP Eg’r 1tte t Ag'sfg tg u LelétThr Lysac10
?%O H75°3%80 VAT SEF 1%y B ITEEVE Lys

ctEEdﬁtjﬂ&chE&&caE&d)c&ﬂ@ﬁao@Si)gk&ditctgg gactccagtt caagtigace 900
atgcacctgce cgeaccteca cgtattacgg ttctgttteg gegeocctect cgtcatgttg 960
tegtgecatgg cacaccagtc gecaggagtgg caggacgtgg tectgaccga cttaccgtic 1620
ctcatgtteca cgttccagag gttgttitcgg gagggteggg ggtagetctt ttggtagagg 1080
tttcggttte cegtegggge tocttggtgte cacatgtggg acgggggtag ggécctactc 1140
gactggttet tggtceagte ggactggacg gaccagtttc cgaagatagg gtegctgtag 1200
cggcacctca ccctetegtt accegtegge cteottgthtga tgttetggtg cggagggeac 1260
gacctgaggc tgccgaggaa gaaggagatg tegtteogagt ggcacetgtt ctegtccace 1320
gtegtcocet tgocagaagag téégaégéac tacgtactec gagacgtgtt_géﬁgatgtgc 1380
gtecttetegy agagggacag gggeccattt act 1413
<210> ¢
<211> 470
<212> PRT
<213> Artificial
<220>

<223>

<400> 9

artificial sequence

Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pre Arg Trp

1

5

i0

15

Val Leu Ser Gln Val Gln Leu Gln Glp Trp Gly Ala Gly Leu Leu Lys

20

25

.22

30



385 390 395 400 Ala Val Qu Trp Gu Ser Asn Ay Gn
Pro G u Asn Asn Tyr Lys Thr 405 410 415 'Thr Pro Pro
Val - Leu Asp Ser Asp A ySer Phe Phe Leu Tyr-ter Lis
420 425 430 Leu Thr Val Asp Lys Ser Arg Trp G n G n
Gy Asn Val Phe Ser Cys 435 440 445 Her Val Met His
GQu Ala Leu H's Asn H's Tyr Thr G n Lys Ser Leu 450

455 460 Ser Lau Her Pro Gy Lys 465 470 -24
Pro Ser Glu Thr Leu Ser Leu Thr Cys Ala Val Tyr Gly Gly Ser Phe
35 40 45

Ser Gly Tyr Tyr Trp Ser Trp Ile Arg Gln Ser Pro Glu Lys Gly Len

Glu Trp Ile Gly Glu Ile Asn His Gly Gly Tyr Val Thr Tyf Asn Pro
65 70 . 75 g0

Ser Leu Glu Ser Arg Val Thr Ile Ser Val Asp Thr Ser-Lys Asn Gln
85 90 9k

Phe Ser Leuw Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tvr
100 ios 110

Tyr Cys Rla Arg Asp Tyr Gly Pro Gly Asn Tyr Asp Trp Tyr Phe Asp
115 120 125

Leu Trp Gly Arg Gly Thr Leuw Val Thr Val Ser Ser Ala Ser Thr Lys
130 135 140

Gly Prc Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly
145 150 155 160

Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro
165 i70 175

Val Thr Val Ser Trp Asn Ser Gly Ala lLed-Thr Ser Gly Val His Thr
' R 11 B . 185 196"

Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val
195 200 205

Val Thr Val Pro Ser Ser Ser Len Gly Thr Gla Thr Tyr Ile Cys Asn
210 215 220

Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro
225 230 235 240

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

Leuw Leu Gly Gly Pro Ser Val Phe leu Phe Pro Pro Lys Pro Lys 2Asp
260 265 270



Thr

Val

val

305

Ser

Leu

Ala

Pro

Gln

385

Ala

“Thr

Leu

Sar

Ser
465

Leu

Ser

280

Glu

Thr

Asn

Pro

Gln

370

Val

Val

Pro

Thr

Val

450

Leu

Met

275

Eis

Val

Tyr

Gly

Ile

355

Val

Ser

Glua

Pro

Val

435

Met

Ser

ile

Glu

His

Arg

Lys

340

Glu

Tyr

Leu

Trp

Val
_420

Asp

His

Pro

Ser

Asp

Asn

Val

325

Glu

Lys

Thr

Thr

Glu

405

Led

Lys

Glu

Giy

Arg

Pro

Ala

310

Val

Tyr

Thr

Leu

Cys

390

Sex

‘Asp

Ser
Ala

Lys
470

Thr

Glu

295

Lys

Ser

Lys

ile

Pro

375

Leu

BAsn

Ser

Leu
435

Pro
280
Val
Thr
Val
Cys
Ser
360
Pro
Val

Gly

"Asp

Trp
440

His

Glu

Lys

Lys

Leu

Lys

345

Lys

Ser

Lys

Gln

Gly”

425

Gln

Asn

Val

Phe

Pro

Thr

330

Val

Ala

Arg

Gly

Fro

410

Ser

Gln

His

-24 -

Thr

Asn

Arg

315

Val

Lys

Asp

Phe

395

Glu

Phe

Gly

Tyr

Cys

300

Gliu

Leu

Asn

Gly

Glu

380

Tyr

Asn

Phe

Asn

Thr
460

val

285

Tyr

Glu

His

Lys

Gln

365

Leu

Pro

Asn

Leu

Val

445

Gln

Val

Val

Gln

Gln

Ala

350

Pro

Thr

Ser

Tyr

Fyr

430

Phe

Lys

Val

Asp

Tyr

Asp

335

Leu

RArg

Lys

Rsp

Lys

415

Ser

Ser

Asp

Gly

Asn
320

Trp

Pro

‘Glu

Asn

Tie

400

Thr

Lys

Cys

Leu



