WD 2005/ 026210 PCT/ EP2004/ 010471 1 Therapeutic binding nolecules Field of
t he | nvenw®med®ziy esent invention relates to organi ¢ garporosigosuch as to
binding nol ecul es against CD45 antigen isoforms, such as for exanple
monocl onal antibodies (mAbs), and use § thereof. Background of the Invention
One approach in the treatnent of a variety of diseases is to achieve the
elimnation or the inactivation of pathogenic |eukocytes and the potenti al
for induction of tolerance to inactivate 10 pathol ogical inmne responses.
Organ, ddiarapeytie bindiag maleclast rej ecti on and the various autoi mmune
di seases are thought to be primarily the result of T-cell nediated inmune
response triggered by hel per T-cells which are capable of recognizing
speci fi G.ant. i are captured, processed and presented to the hel per
T celIs%ggﬁéﬁgiggﬁﬁgﬁégenting cell (APC) such as macrophages and 15
dendritic cells, in the formof an antigen-VHC conplex, i.e. the hel per
T- cel | \ihenpreseatiogenton mglaepda bfganicanmmpgends, isecls 8§ ubiatied niaequleschgaast
cyt okin ch as. |L-2 and, to.expres Qr r l.at o] yt qki ne receptors
and ot e BrTed] IlP e el B S G mPard Pl AR AR A58 et vat o
hel pgr Thezedfls may act directly or indirectly, i.e. assisting effector c
cytotoxic T-cells or B cells, to destroy cells or tissues expressing the
selected antigen. After the termnation of the inmune response sone of the
mat ur e @EaeRatdundSTitReéIR@ntigh! S remain as nenory hel per and nenory cytotoxic
T-cel | s, ICh circulate Tn the body and rapidly recognize the antigen if
appearing again. |f the antigen triggering this response is an innocuous
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antigen I's an antigen froma 25 transplanted organ, the result can be graft
rej Het i gatholpgisal immime resaneas-has devel oped to recogni ze sel f from non-self.

This property enables an organismto survive in an environnent exposed to

t he dai nse o Thi if A B [ 5 f
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recognizing specific antigens is stimulated fo produce'i;ytokines such as -2 and to express

or upregulate some cytokine receptors and other activation molecules and to prohferate.
Some of these activated helper T-cells may act directly or indirectly, i.e. assisting effector

- 4 cytotoxic T-cells or B cells, to destroy cells or tissues expressing the selected antigen. After

( (u) the termination of the immune response some of the mature clonally selected cells remain

as memory helper and memory cytotoxic T-cells, which circulate in' the body and rapidly
recognize the antigen if appearing again. )f the antigen triggering this response is an
innocuous environmental antigen the result is allergy, if the antigen is not a foreign antigen,
but a self antigen, it can result is autoimmune disease; if the antigen is an antigen from a

25  transplanted organ, the result can be graft rejection.

The immune system has developed to recognize self from non-self. This properly enables an
organism o survive in an environ‘rhent exposed to the daily challenges of pathogens. This
specificity for non-self and tolerance towards self arises during the development of the T celi
repertoire in the thymus through processes of positive and negative selection, which also

30  comprise the recognition and elimination of autoreactive T cells. This type of {olerance is



di seases. To control the autoreactive T cells that have escaped to the

peri pher ' ne system has peripheral regulatory nechani sns that

provi de é}]%%@gfolb%agai nst autoi nunity. 5 These mechaniPSHERPRVUML g o (or
peri pheral tolerance. Cell surface antjgens recognized by specific mAbs are>
general ly designated by a CD (d uster of Di fferentiation) nunber assigned

by successive International Leukocyte Typing workshops and the term CD45
applied herein refers to the cell surface | eukocyte comon antigen CD45;

and anrgiéied  d@intranblegael Howesirgomhed! fhese botossactientells@éspe thld

Ant i bodi es. agai nst. t he | eukocyte ¢ n antjgen ((LCA) . or 5 are a major
comon%ﬂ?etyﬁ%%ﬁplswmﬁéyﬁ?ﬁﬁg%’? d &gsﬁ@%@t&ﬁG%@W% famly of
t r ans MERBASIRE Th XHARH iR abraphal REER thtthave dBeafediolls péfipleranbe MaBahé Ve
regul ator of cell activation, dependi n'gabgpo,n receptor interaction._ The

phos ph8YSie'B hag peupheraldeouiaipty mpHisysng OMIGIrPIERIFRIAINR AHIPTIYAING f

St G T affhése %&m&&a%ﬁmr%ﬁdﬁe@w%m&eceptor of B and T |ynphocytes
15 (Trowbridge 1S et at. Annu Rev |nmunol. 199412:85-116). Thus, in T cell

activation, CD45 is essential for_signal 1 and CD45-deficicient cells have
pr of oufrell guifacerantipensTerogRieadRYeTPecismARs argmesoally designatedys GHt | gen exi sts

in dif | ; h S ' b h teins.
D1 st 1 oA ROR Ry b, fighed BT didceoat 1AGHEEHRILREKOGN TG, U1 o
whi ch wedkshopsand theteral CBAnapplied hepein célag toftha celbsurtiick deukooyls coounery f or

art of .t ' g =Tol r ' . « EXp. Med. 1987;
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domai ns, but have the same transnenbrane and cytoplasm c segnments havin
t vi@ hosmiibng@ssagainisttheyedonge comdigrhatigba {lEA) adobBdharecd mayiproonipoatsliof 3 ( !

resi dues. . D {fereng . isof.or ' e} are differentiall xpressed on
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1|9f38; h;ﬂio}&??t’éﬁéé andSe rlf:cath eﬁrbﬂﬂi\ﬁl\ﬂhe(m*&l n@ﬁﬁﬁé)mﬁu%orr afcey acthation, (ﬁeﬁtie'gdip%DZ g g;’ro nto
all the different isoforps, i ] e other. ave a restricte

peci 1RGN GOSHEPBIRAPT O RRaRSe Adviy PLER4B APERS s L PP e B (A B or
C) t hexctivaEaor Sre-farhy kifdeRa Rk Socidted With @RBGerpiticeprof bEB ah@Joginphbtilied he
product_ of exon A are consequently designated CDA5RA, those recogni zing the
VB oUdFabIdSENS kel BBRY RPHITEUBSIAOH: Ft e 118L T AUBe JRalaeteseoREDdBev or | oy

PCL etis @ksedt@MéP Qlgnal SARPCDAS88kicidient calls hAWE hlofslinddefdtddirrciichbdlated
sel ectlv_eQ/ bind to the 180 kDa isoform CD45RO (w thout any of the variable
exons Fivgliayeneplsphi ch appears to be restricted to a WO 20051026210

PCTI EP2004/ 010471 3 subset of activated T cells, nmenory cells and cortical
t hyno : ; t : ; : nol . 1988;
S ?aggremgzerrf@&s@ﬁ. KBk i98toRns &ﬁhﬂé&&ri(d- 8 TAnki &t%nsmeﬂ]at{rgfts%

64: 331- : scription of the Figures 5 ure I shows t e inhibition
of pr ighmoproleiRs byistine isofommd iofl G4 Sriifer I theiresdracrlivian demain structure which
20  arse from alternative splicing of 3 variable exons coding for part of the CDA4S extracefiular
region (Streuli MF. et al, J. Exp. Med. 1987; 166:1548-1566). The various isoforms of CD45 ¥ )

have different extra-cellular domains, but have the same transmembrane and cytoplasmic

segments having two homologous, highly conserved phosphatase domains of approximately
300 residues. Different isoform combinations are differentially expressed on subpopulations

25 of T and B lymphocytes (Thomas ML. et al, Immunol. Today 1988; 9:320-325). Some
monociona! antibodies recognize an epitope commeon to all the different isoforms, while other
mAbs have a restricted (CD45R) spedificity, dependent on which of the alternatively spliced
exons {A, B or C) they recognize. For example, monoclonat antibodies recognizing the
product of exon A are consequently designated CD45RA, those recognizing the various

30 isoforms containing exon B have been designated CD45RB (Beverley PCL et al, lmmunol.
Supp. 1988; 1:3-5). Antibodies such as UCHL1 selectively bind to the 180 kDa isoform
CDA45RO0 {without any of the variable exons A, B or C} which appears to be restricted o a



in the range of 0.001 and 10 jig/m . "Concentration” is concentration of the
"candi dat svon¥dsez62i6 gure 2 shows the plasmd map of the pxpepmsl@wsMmect or
HCM V Gl HuA6- VHQ conprising the heavy chain having the nucl eoti de sequence
SEQ I D NO 12 (3921-4274) in the conpl ege expression vector nucleotide
.sequence SEQ ID NO 15. 'C7 Figure 3 shows the plasm d map of the expression
vect or HCW- Gl HuA6- VHE conprising the heavy chain having the nucl eotide

SEQ J D. NG 921-4274) i he.. | et . i t
el eot SR ARUIIEd Setgie. 5oy 6EISHAA RS SRORTIST A S ok ISR OF B he
exXpr essiana (V&8 A eHaMniuil AD88LE84:D81¥36). conpri sing the Iight chain having

t he nucl eoti de sequence SEQ I D NO 14 (3964-4284) in the 15 conplete
expressi on vector nucl eotide sequence SEQ I D NO 17. Figure 5 shows the

pl asm dDggé}i%fmtmh@wémgi on vector HCW-K HuAb- VL1 hunV2 conprising the
| i ght chai avi ng nuct eoti de sequence SEQ I D NO: 13 (3926-4246) in the

co et 854 Mol j Qqﬂ@ 8 aéﬁﬂa e i i shows
thgFg pl a‘eﬁ1 map os'?mta ﬁggﬁ?@s‘l‘y?ﬁm\?@gmr El% 20 a](t:‘(g))npri ésllﬁags eﬂ}e%&{ulﬁ’%rﬁt 20

chai n haiegpnghe! AN coti 184980l corsentaiRn’ B> d@cestration ¢fdhe wapiidale AR essi on
vector nucleotide sequence SEQ ID NO 36. Figure 7 shows the plasm d map of

t he expriggre dshonsche plas®id map0thesxprassionyecios HGMWG T idivd6-NHRbsdiyisinge

nucl eot | er > I i i j . tor

el cor AT ABMERE feiinine BuREbds Jeubiie SRERDHR. XBHRES SPH B moletp
expr essexpressentvectoruEEditR Befpal@ecRERID NOd5t he  heavy chain having the

nucl eoti de sequence SEQ ID NO 34 in the conplete expression vector
( nfclneot Fidereskeshosrscthe SEQmidMAP 08he exprssionYestoo WCMWES 1pHassHEmmpokinghe
‘expressjon vector HCVHQN/3D Sp20 conpri sj t e j\n_having, the

uc) ot P ed et B SURBREs SRS BERPOIG IR IR P

nucl eotégeessRauesie nbBedtde s¥gucite SN A0 MHH.686210 PCT/ EP20041010471 4 Figure
10 shows the plasm d map of the expression vector HCVHESp20 conprising the

heavy aHgire €howighé PRsAMCINES bi e expriEEIdA e SIBRHIONMNKR HJAB-ILY hemvonpl et e
expression  vector nucleotide sequence SEQ | D NO. 40, Fi_gure 11 %QO-WS t he

pl asni CFORFISHIO the bkt pradevipn hroridrolidevraxess %wm- 8 @W8-4254hedls chain
havisng dohgplétt @kprob5ilR veABURIRMERIRES ddenPSED INCRE7.conpl et e expr essi on
vector nucl eotide sequence SEQ ID NO 41. Figure 12 shows Size Exclusion

Chr Oﬁatﬂ%r.@wo%%éfﬁiagmﬂfmyw e BresVioRABEBNACKNRAMIHIN 1310fhgHQ humv,
and of humvVl toget her with VHE-N73D/ hunvl. Fi ?ure 13 shows Cati on

Ex chandg@naristhgdbe ioh shein pvivgithenitplentidyisenvenagiSEQ 1D NO:13 (3926-4246) in the

complete expression vector nucleotide sequence SEQ 1D NO: 18,

Figure 6 shows the plasmid map of the expression vector LCVL1SP20 comprising the light
20  chain having the nucleolide sequence SEQ ID NO:33 in the complete expression vector
({_ nucleotide sequence SEQ ID NO:36.

Figure 7 shows the plasmid map of the expression vector LCVL2SP20 comprising the light
chain having the nucleotide sequence SEQ 1D NO:13 in the complete expression veclor
nucleofide sequence SEQ 1D NO:39. |

25  Figure 8 shows the plasmid map of the expression vector HCVHEN73D Sp20 comprising the
heavy chain having the nucleofide sequence SEQ 1D NO:34 in the complete expression
vector nucleotide sequence SEQ ID NO:37.

Figure 9 shows the plasmid map of the expression vector HCVHQN730 Sp20 comprising
the heavy chain having the nucleotide sequence SEQ 1D NO:35 in the complete expression
30 vector nuclectide sequence SEQ ID NO:38.



10 VHQ hunVv2, VHQ hunVl and of VHE/ hunV2 together w th VHE- N73D/ hunMl .

Figure 14 shows Reverse Phase Chromat ography of VHE/ hunV2_and
VHE- N7 3D/ WO HA026 8 ¢ ption of the Invention W have Nl WELAIEL08T 1 g ng

nmol ecul e which conprises a pol ypepti de sequence which 15 binds to CD45RO ™
and CD45RB, hereinafter also designateg as a "CD45RO RB bi nding nol ecul e".
These bi ndi ng nol ecul e according to the invention nmay induce _"
I mmunosuppression, inhibit primary T cell responses and induce T cell

t ol er ance. Furt her nore, the binding nolecules of the invention inhibit

pri mar JFigHre 8 shows ifag plagmid map, 8%%'@@*?‘%?6’“ veglpr HOYEESPEH cemprising|ther es
treat egheWi Endi SRSy R Mickbiins sERipes SED RPND-Bf ﬁrtﬁ@%MBléfeS&ﬁPéé’s@od npai r ed

proliferative responses in secondary MR even 1 n the sence of CD45RO RB
bi ndi nyeesr Beie elﬁ‘?%ﬁ@%@é@d@&@“&‘LR Such inpaired proliferative
responses in secondary MR are an indication of the ability of binding

mol ec u IE@-EM_ shaws theyplasiisinap of the exeresgpe vesieeHCVHOSREP cpBwrisingi the f ound

t hag \(épém 'tii]bdﬁribféc gérﬁc eI | death
t hr ough apopt osi s ﬁ man jflg‘gés?jgrrpgﬁgg?t ngﬁdngﬁlyﬁgﬁ%g&n %éhée{b erentiation
of T cebtisr miciéotlecieguanteeBr@UPN4ilegul atory cell (Treg) phenotype; and/ or

may induce T regulatory cells capable of suppressing naive T cell
act i vatFigune 1Zshowes Siagr kxclusioni Ghromatoagraphatanialysisiof & HdimimV 1 VVHEAam\d,

%ifﬁﬁaﬁ&eﬁ'{é %%eﬁﬁ*ﬁﬁr“rﬁ% Ao By BB 85t W ORET IR pro bng
urn P 13 s BRRGH enh-he iiornd PERER sR R B VIEIRUAL ¢ 7 caf

m qg. @B@’R&hﬁ@, ‘bH(MhmﬁVTYEh@cWHEImmﬁltsgethammVHEtNIBDmﬂ‘lmvmmt ory proc
WO 2005/ 026210 PCT/ EP2004/010471 5 that nedi ates human all ograft skin

rej ect iFfiwe 4 sREWE Riedrsk Phiase CarbmthtbdraphyCOFNAROhCEWD 41 VISE-NVBDFRUWY 1 M8y

suppress the inflammatory process that nmediates human allograft skin
rejection, in particular, may suppress the inflammatory process that

medi at %SEH@Q" o@m(pg{v@f,gloﬁkl n rejection in vivoin SCID nce transplanted
with h ng ed with 5 nononucl ear spl enocytes. And
furthernmore, it is found that CD45RB/ RO bi nding nolecule may lead to

pr ol on@&dhw fosndta @ﬂﬁlﬁgmqwmmmmW%raem!quﬁge geatance Mhldﬂl r at | on

" CEiSTHEY, COYSRS SAFChEMR e Snafet M Tooiefid 109 CORRORT bijflg'
speci f hmdﬂmLe'IEeSBmmB‘RBcaIWCMEWMmJWGMDmﬁaY indu@D45 anti gen, either
Shone Bymiafen ot by T SR S5 el bl o0, Y o
ki nd oFfudtherdiong the bndirguabtlcadesiofthe unmntmmdhnb&cphmarymmdﬂ;?mmm nce
toget h%sp‘c’:“néehs (HLlﬁa.r gﬁ:secri]é:ne\'\regi from GItares treated” \Rn%fl bb%h% ib?ndgn'z;Anqso)ecules
20 prefemredly also have impaired proliferative responses in secondary MLR even in the a)
absence of CD45RO/RB binding molecules in the secondary MLR. Such impaired
proliferative responses in secondary MLR are an indication of the ability of binding molecules
of the invention to induce tolerance. In addition it is found that the CD45RO/RB binding
molecules of the invention may induce cell death through apoptosis in human T
25 lymphocytes, may support the differentiation of T celis with a characteristic T regulatory celi
{Treg) phenotype; andfor may induce T regulatory cells capable of suppressing naive T celi

activation.

Furthermore, it is found that in vivo administration of CD45SRO/RB binding molecule to
severe combined immunodeficiency (SCID) mice undergoing xeno-GVHD following injection
30 with human PBMC may prolong mice survival, compared {o confrol treated mice, even
though circulating human T cells may still be detected in CD45RO/RB binding molecule
treated mice. CD45RB/RO binding molecule may also suppress the inflammatory process



anal ysis, enzyne-linked i nmunosorbent assay (ELISA) or radioi mmunoassay in
whi ch  bi Q¢ f@s@is2lghe nol ecul e to cells expressing a pardgdQek064debdd® | sof orm
gan be visualized. to 15 addition, the binding of this nolecule may result
In the alteration of the function of the cells expressing these isoforns.
For exanple inhibition of primary or secondary m xed | ynphocyte response
(MLR) may be determ ned, such as an in vitro assay or a bioassay for

determ nj t he inhibiftion of primary or, _secondar R | resgnce and
o the. Jb Srrckate himemaliediiskin Ficsiag hapabon 8 i L GHASRGIRB g
di f f er engRsculd mBy biFirysI MR infRRiRAtbiyProcess thathiclitad hutBhi alldghatt skin Vi tro
functional nodul atory effects can also be determ ned by neasuring the PBMC

or T celggclgn, Wiw}géépﬁ‘é&ﬂ?%?ﬁisf@?m"?@mat?ﬂ’@ﬂ?f@ﬁ B2t gredigeoRym@t, change in

the ex%ilé‘gfr&it Qi Pdje &Rl in SRHEFRECIDTRIRIhESIafted withHunOHY d6h 58 EndiSfidd/Ritih on 1 n
MLR, or followng stinmulation wth specific antigen such as tetanus toxoid

or obhemanepidedisplespcytps. ingddhiarone. i istound tat SLAISRAIROLinding molecule
DY &0 0e Tagiatt o rohded Murfin Rl bidich APAVABY préIdhfing BlARM S Pindby P17 DO

esters and C onophores. The cultures : In a simlar ranner as
descri bénhitfilg the Rubgedemeadisded iejrrtioakagfiorai|viugenei ¢ cel | s as stinulators
sol ubl e antigen or polyclonal stinulators such as those nentioned above are

d T ' ' ' " ' . b
Sk t hynich G ROl Bl ok e IE ARG RAL e oS oftaRdha BECHANE |
sandwi c theECDSRBbed EDASBM istdormes obipe D45 Bligam teithexblonsocamsbadiedwithhe

f 6- el ate, th ts f t | dded
K‘f oo offer Bpkeuey oo stdiioR AT PRRARN by 0Tt e PBi WiliaBls, pecitic
f Ot he HSEW) irictudin@rfomiﬁlmgrg gndé ggtﬁziricgm%gihalyggﬂég%dmgd?;i{mgmd- step anti body
t to an enz I ' . as
PR s T o R R e T o e g
absor bangaglysis, efepagHinickd imnuridlsaibent Rase(ELISAPorchadBemiutoasehy insufidiace

nol ecul es nay be referably nmeasured by . djrect or indirect . .
| mmunof PRSINSE smblasyle o ol expressing @ pafticylar COABISOORp 69 B viswaligeddns peci f 1 ¢

for18 papditicl i bi@hg ofthid MBRCIE @b ifl B ARARRDE S fnBRorCofithe el
directly labeled with flourochrone or a fluorescently | abel ed second step

ant i bod@peeng these ispforng cFarexamplginhibiben oriimans o seeendarydnixed lyewihpsytar e

anal yse | t | : L e .6, i i has a
Bl g o MR BN oo i BB T sy OBl Rl

nol ecul &e)inhipitien et Rivngry oh setsindatyridl-Rrinl the presepceard indhephgmeeiofef orns with a
di ssoci afy olr i th <10nM
nore pr g?é‘rgggf@@%h’? E‘ban("{)jgég% %ﬁd é%g&g{blgg I“ﬁé &E[ %%hﬁ?s\'r,\wg i ‘Jrﬂ‘é'?a #ﬁgﬁ Pﬁ{bﬁm'ds to
CD45RB i soforns with a Kd<50nM preferably with a Kd<15nM or <10nM nore

pr e2@r abligmaiively, thedd «@rovundtional moduldely effeclseanatbodrdhdaiemeined bhmebsuriigng

rrpl i ecul ﬁleq;Bhl}IB%r ‘r'b\éﬁ‘é‘&# @B4b4.l' Egﬁ;s ﬂrgﬂgﬁti%%ddcﬁ&]: 8P&oﬂ\@s§ E'hange in the

( expression of cell surface molecules e.g. following cell activation in MLR, or following

o

stimulation with specific antigen such as tetanus toxoid or other antigens, or with polycional
stimulators such as phytohemagglutinin (PHA) or anti-CD3 and anti-CD28 antibodies or

25  phorbol esters and Ca® ionophores. The cullures are set up in a similar manner as
described for MLR except that instead of allogeneic cells as stimulators soluble antigen or
polyclonal stimulators such as those mentioned above are used. T cell proliferation is
measured preferably as described above by *H-thymidine incorporation.

Cytokine production is measured preferably by sandwich ELISA where a cytokine capture
30  antibody is coated on the surface of a 96-well plate, the supematants from the cultures are
added and incubated for 1 hr at room temperature and a detecting antibody specific for the

particular cytokine is then added, following a second-step antibody conjugated to an enzyme



15 1) include the A and B epitopes but not the C epitope of the CD45

nol ecul e; and/or 2) include the B epitope but not the A and not the C
epi t ope o¥OR®sHB46 nol ecul e; and/or 3) do not include pnyEboddnes”A, B or C
epitopes of the CD45 nolecule in yet a further preferred enbodi nent the
bi ndi ng nol ecul e of the invention doessnot bind CD45 isoforns which include
20 1) all of the A 8 and C epitopes of the CD45 nol ecul e; and/or 2) both

the B and C epitopes but not the A epitope of the CD45 nol ecul e.

In further

preferred enpodi nepts the bindin | ecul e of the invention further 1)

P ecoon ue ShERGRPTPIRRYRA OUPFebR g doliashondia sibile & b8 bl nds 10 1 ts
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binding preferably is with a Kd<l15nM m)giie referaﬁ]?'y%vvith a Kd<lOnM nost
qutgggi; r

pr ef er REporaRlyeasyr if%ct Qhipdpectiymuppiygrescense g

aigingghe fargetcells cel |

-

functi Quth datiBddissPdderifivitbia partibtiaPcafl suPBSsnolRsfe. rhaBntiBd Iy b &fgrabl y | ess
t han 50nM or 3OnM _nore preferabl%'vmth an | Cso of about 10 or 5nM_ nost

pr ePer dispsivipheiedyith Eoroghirogisgta

i nduces a

osrRveoly labeind seaaid stem anthods Gpagditic fuces

Cel | 9 fist 4188 cPEPLAS, i d IR rd ahIAAA £5110fiSH IO 2005/ 026210
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ant | gen- speci tol erance in

vitro; and/or 6) prevents |ethal xenogeneic graft versus host disease (GvHD)
i nducedhe birgpgmneleede of theiinyandion bas eindingesperBty {onbatha@RHSROandd i n an

ef fecti y AT o] T | ynphocyt es, nonocytes, stemcells,
ARG ipdholidiits,

nat ur al or ~gran

tes, but 5 not to platelets or B

| ynphocytes; and/or 8) supports the differentiation of T cells with a
char ac Pezfesblydhd bindipgl radlocule biids 16 TDSGIRO ipdforms wilk a2 dismhtiation romstahtdKd) T

regul at cel I f por [N | cel ' ion; d/ or
suggr es é‘bs{mtqe{gile?ar\@fg'ﬁn?rgﬁ(oa%g 5%’?"0‘@6??3%%‘? Peﬁ%%?ear té|¥ V‘f’l‘br@aa]ﬁ&%éfﬁ%d% 5?9{5%2 I n

r e{jgc% therbinding rr(ole@ulep:m?c:d loWCR45RB mp{urmsm ammm,@g?gtml)ywiﬁi tac ess ][ haz .
medi a n a raft skin rejectiaon n vivo in m ce transpl ante
with h%ﬁﬁ%@%‘%éﬂﬂ?ﬂ‘%@%%ﬁ‘ﬁﬁﬁéﬁ%i ear splenocytes; and/or 11)
prol ongs human islet allograft survival in a hu-PBL-NOD/ SCID m ce node!. In

a furt les fupthef prefertbdasrbipstiinient the indirignddlaculeel feuheertibn birgisithesentDes bi nds
to the, s?ma 5 epitope as the nonocl onal antibody "A6" as described by

Aver sal>q

orms WISHY | Ul ar | rmunol ogy 158, 314-328 (1994). Due to the

ﬁgﬁé guﬁf@&g#lé’tﬁ% ALAE R é’é’ﬁﬁttrio‘?ﬁ-[ea@@fﬂgﬂﬁ%' &%&@Pﬁ%ﬁ%&&%@%;%d!&“h bi ndi ng

e I nvention are particu y use Cl ne,

for therapy

and/ or 2phendy e épilofd@: K A5EMe Nahhstihd Trshittge BRI TS nRlechideahdrgent i on
u

are particularly use i ncl ude
3) do not include any of the A, B or C epitopes of the CD45 molecule.

In yet a further preferved embodiment the binding molecule of the invention does not bind

CD45 isoforms which include
20 1) all of the A, B and C epitopes of the CD45 molecule; and/or
2) both the B and C epitopes but not the A epitope of the CD45 molecule.

In further preferred embodiments the binding molecuie of the invention further

1) recognises memory and in vivo alloactivated T cells; and/or

2

25

30

2) binds to its target on human T cells, such as for example PEER cells; wherein said
binding preferably is with a Kd<15nM, more preferably with a Kd<10nM, most preferably with
a Kd<5nM, and/or

3} inhibits in vitro alloreactive T cell function, preferably with an 1Cs, of about less than
100nM, preferably less than 50nM or 30nM, more preferably with an ICg, of about 10 or 5nM,
most preferably with an ICss of about 0,5nM or even 0,1nM; and/or

4) induces cell death through apoptosis in human T lymphocytes; and/or

!

j



20 autoi mmune di seases, transplant rejection, dermatitis, inflamuatory bowel
di sease a@Q) osoibiecrgies, as will be further set out betEmerMéyhava found
{hat a nol ecule conprising a polypeptide of SEQID NO 1 and a pol ypeptide
of SEQID NO 2 is a CD45RO RB bi ndi ng_nol ecul e. W al so have found the
hypervari able regions CDRl', CDR2' and CDR3' in a CD45RO RB bi ndi ng

pol ecul e of SEQ ID NO 1, 25 CDR1' having the am no acid sequence

Arg-Al a-Ser-Gn-Asn-lie-Ay-Thr-Ser-Ile-G@n (RASQNIGISIQ (SEQ ID NG 19),
CDR2'  hg)ihdgeeshsiogrtigen-spetiflc F el &ikrandeah viter ad@br G u- Ser-il e- Ser (SSSESI S)
(SEQ I D NO 20) and CDR3' having the am no acid sequence d n-

" G n- Ser 6)\prevamis lqthpl XenogPheic Traft (QRBENIYRRIYeasGHQVHD) N@eey .in WE- 1R miseHay e

found ¢ B ANPSS M ABLRC SR PNE SRk i TR SRt 8ngo45701 F8 30

bi ndi ng cuI e o havi ng e am ho acl d sequence

© Asn-Tyr yfhiRad doer iyhipho élrhan dtdm Nehs? Adiur SIRIRGr B dva/dr ??a;ﬂ%d}fésaﬁuﬂ
sequence Tyr-Phe-Asn-Pro-T 20051026210 PCT/ EP2004/ 010

Asn-Gi sn®t9piﬁiﬁletﬁy58ﬁwpme@: a0d/gis- Phe - Lys- Ay ( YFNPYNHGTKYNEKFKG) (SEQ | D
NO: 23)  gndipbbitS acrdlenddi@ndfiriaay Gtic T regul |

Ser-Qdy- jI;Q,(E' Tyr- Al a- Trr}:‘)tji ﬁg%Asp%ﬁﬂﬁq?S(SP\@(%\/\FgT) r%%lato?r[c);eNgre%g CDRs are 3
speci fi Dh&ImWBeM@Fary determ ni ng regions which are also called

hyper vag) gl s T@e@ﬁﬂb%‘%]%’rsﬂa BoiESF &1 r@éfshﬁh%%egflﬁgg?cﬂ\%ﬁor?%%?“ bi ndi ng

charact &r''stics ese par ere e.g. of SEQID
NO 1 OﬂO)%Eﬁaﬂe%Me%ﬁahﬁﬁﬁﬁﬁiprM@s! thaMigddRites hirRas el sﬁhtrqwminemm th

frarrevvork regions (FR s . const ant regl ons. A SE I S part of a
GC Gt cPRIfiHiareSYpProtses mt’barnmatosy PEoggssih sﬁz@ew@tqq@warsaﬂaaﬁﬂ %9'1 relacdiayy

e n, m%un@bl@ﬁ%&@a larﬂedM&\ RurhBh B8R bRd 8Rk/REE Wit GeHduBEal O t he
present invention. a heavy chain together with the CDRS of an
associ a¥ qcb’*@ﬁtaﬂﬁﬂ’@f n essent [ aI I y constitute the antigen binding site of a
nmol ecul ol t f%%ﬁé it 2IHS-PEIONGDO. QDHI%- gt ribution nade
by a I|g (H hﬁ%ﬂ%@%ﬁ%g reg |06r)1r0’tvg't e eﬁ%’gg@? 0 ’ |r}11 ?ng is small
conpared to that made by the associ ated heavy chain variable region and that

| soI at e'(lj a pehenprefesied emhadimend thecbinding meteculenf ﬂaemvg@tmnmzm taghaseameity on
pé?:‘ag hd RLRGUER aflﬁooﬂg AST R o d PPl Sa EP 23X ahl@ﬂln‘gm Wecul o

antl odles N one aspect resent 1 nventi‘on provi
conpri si5€93a4—323é‘$394¢ne antigen binding site, e.g. a CD45RO RB bi ndi ng
nol ecul e, conprising in sequence the hypervariable regions CDRS, CDR2 and

(00, 1 CPROISSH BB Al DRl SR styfoibif™ = (TYLTE)

Tyr - Phemglenulfs of tfig nn%sheﬂ-h&»p@r@cummymi imymedicne, (ﬂaulhlamy Rnd/or pyaphg@dayis.

(YFNPY KYNEK 2 and S 1 d.CDR3. hav no acid
SequencRSEEE @ yhih pinaTe RPIEEEE oLnE Mkehort are AR R T Bl DGy 2
e. @0 analtoimmune diseases, transplant rejection, dermatitis, inflammataery bowel disease andfor

( JQ' aflergies, as will be further set out below.

We have found that a molecule comprising a polypeptide of SEQ ID NO: 1 and a polypeptide
of SEQ ID NO: 2 is a CD45RO/RB binding molecule. We also have found the hypervariable
regions CORY', CDR2' and CDR3' in a CB45RO/RB binding molecule of SEQ 1D NO:1,

25 CDR1' having the amino acid sequence Arg-Ala-Ser-Gin-Asn-lle-Gly-Thr-Ser-lle-Gin
(RASQNIGTSIQ) (SEQ ID NO:19), CDR2' having the amino acid sequence Ser-Ser-Ser-Glu-
Ser-lle-Ser (SSSESIS) (SEQ 1D NO:20) and CDR3' having the amino acid sequence Gin-
Gin-Ser-Asn-Thr-Trp-Pro-Phe-Thr (QQSNTWPFT) (SEQ ID NO:21).

We aiso have found the hypervariable regions CDR1, CDR2 and CPR3 in a CD45RO/RB
30  binding molecule of SEQ 1D NO:2, CDR1 having the amino acid sequence Asn-Tyr-lle-lle-
His {NYItH) (SEQ ID NO:22), CDR2 having the amino acid sequence Tyr-Phe-Asn-Pro-Tyr-



direct equivalents thereof. In another aspect the present invention provides
a nol ecule conprising at | east one antigen 25 binding site, e.g. a

CD45RO RBVOi20as1e62100| ecul e, conprising a) a first domai cagsmoege10gi N
sequence the hypervariable regions COR |, CDR2 and CDR3, said CDRl having .,
the am no acid sequence Asn-Tyr-lle-Ilg-H's (NYIIH (SEQ ID NO:22), said
CDR2 having the am no acid sequence Tyr-Phe-Asn-Pro-Tyr-Asn-H s-Qd y-Thr-Lys-
Tyr-Asn-d u-Lys-Phe -Lys-A@y (YFNPYNHGTKYNEKFKG) (SEQ ID NO 23) and said 30~
CDR3 havi t he ) no.acj d uence Ser - s 5 S - - - Asp- Thr
(ServARBHE LR TR A S R as e e Vi oy BRGS0 Ry o)
second N{REB) shdCDRB ihabing thaam@ Uit Seduatcd BREGHAPloahir 4 Tep-PRE-APR Ty, CDRZ
and CDR3' . CDRI' Eavi he am no acid sequence

Ar g- Al ASSBYARTRTL BQ DO, Ser 1 1e- Gin (RASONI GTSI Q) (SEQ | D NO 19),
CDR2' having the am no acid sequence Ser-Ser- Ser-Qd u-Ser-tle-Ser (SSSESIS)

( SEQ | oS 2@)3 speeificiebmpldnaariiag de'ftﬁrrﬁgu%ﬁ?ﬂﬁub hehSRe W &lled hypervariable
G n-Gd n- Ser - Asn- Thr - Tr p- Pr o- Phé- Thr ( NTWPFT) (SEQ ID_NG 21), e.g. and
di rect r@qmwielmagsqnﬁelg@!ﬁlmme bepnigep pndingahatactsistics. Hoepe CORsHIRRI n

conpri g ﬂg)f'krré@%99@35@0&@9.%&%@'1%; EBYIPRS: eDRI Iéigaﬁ,,a«nere@m is an

I mmunogl obul I n heav hai n7 and the second donmain co S.r g I n sequence
t he hypeseFDRbalterpaigivindranmpvork repees (Fivs) eqpbrenstpst rggioas. A SRGhiByNEbAl i n

| i ght ' t ' i ' I | e,
e o aFonibetd lutehdly 28 orSRITH NG, BhESRQ ISKRE PSS Bl B0y
and/ or eq. poSERAPNGE4,dh aShignérix aliboly acqurdifg teetbb presempiniveniig. The @DRwomai n a
k95 BLa B8 erimopr oM LROHBRE ah AR sopteh it s A B re el pirieflte 55 5
Irrgl ﬁlco utr? arﬂigg? bidfdigdsBof EBnblgadé ]lctbgtggtﬂr%ﬂt mvemMﬁip4 Itiifkrﬁtg\g'lﬁﬂﬁoihyspept i de of IgQ’)
. X or ot i de of . 4, preferably conprjsing in one
domai nc%mﬁgllr“i?ﬁé‘b‘i‘(? %?gé)hetp M grRple r%tgﬂ&o’\ﬁq e&ﬁ@?ﬁ"@? O{jfaﬂ‘éf ﬂ?%lgrB%', ypegt i de of
SEQ | Ded¥parkd 16t niade!byTRé hssodmed hbayahamiaribsid yegi¥hand b isspitegen bi ndi ng
site conprises both the first and secaond domai ps or. a pol ypeptide 20 of SEQ
| D NO. haawyrchairyarigbiaegions Bayr.ar polidep binding actiyity gm Hsin -cﬁlﬁ melegyledo 2 or

of 15 SEQ &by réf8abe fd Ay Shijle doheanthodiee. | ocated on the same pol ypepti de,
or, preferably “~each donmain may be on a different chain, e.g_the first

domai n being part of an heavy chain, eiﬁ\% I mmunogl obul i n heavy chain, or
f r agme it oRenashesk thg pieserbinyeRiioRPravides A bingingdnelasyte spmgrising ghleagtipsien, e. g. an

o "c AR B o o oty bsenbi b 1 ound
hypervariabie regions CDR1, CDR2 and CDR3, said CDR1 having the amino acid sequence
Asn-Tyr-lle-lle-His (NYIIH) (SEQ ID NO:22), said CDR2 having the amino acid sequence

20  Tyr-Phe-Asn-Pro-Tyr-Asn-His-Gly-Thr-Lys-Tyr-Asn-Glu-Lys-Phe -Lys-Gly
{YFNPYNHGTKYNEKFKG) (SEQ 1D NO:23) and said CDR3 having the amino acid -~
sequence Ser-Gly-Pro-Tyr-Ala-Trp-Phe-Asp-Thr (SGPYAWFDT) (SEQ ID NO:24); e.g. and Q)

direct equivatents thereof.

In another aspect the present invention provides a molecule comprising at least one antigen
25  binding site, e.g. a CD45RO/RB binding molecule, comprising
a) a first domain comprising in sequence the hypervariable regions CDR1, CDR2 and CDR3,
said CDR1 having the amino acid sequence Asn-Tyr-lle-Hle-His (NYHH) (SEQ 1D NO:22),
said CDR2 having the amino acid sequence Tyr-Phe-Asn-Pro-Tyr-Asn-His-Gly-Thr-Lys-
Tyr-Asn-Glu-Lys-Phe -Lys-Gly (YFNPYNHGTKYNEKFKG) (SEQ D NO:23) and said
30 CDR3 having the amino acid sequence Ser-Gly-Pro-Tyr-Ala-Trp-Phe-Asp-Thr
(SGPYAWFDT) (SEQ ID NO:24); and



I nvention is a CD45RO RB binding nolecule in mammal i an, e.g. human, body

envi r onmegfo 200805¥5RO RB bi ndi ng nol ecul e according to E&%,@m@ﬁ
Lnvention can thus be designated as a nonoclonal antibody (mib), erein

the binding activity is determned maigly by the CDR regions as described
above, e.g. said CDR regions being associated with other 30 nol ecul es

wi t hout binding specifity, such as framework, e.g. constant regions, which
are substantially of human origin. W 2005/ 026210 PCT/ EP2004/010-471 10 In
anot herb)a@ peeandidemalit earapfising o seavanse Hrohyneasngbleragimy RBRIL f8Fead! ecul e

which is : ; i Wiy inbed, GQNT};_ et al .,
' Ce: | ul i’il’ %h%&%ﬁ@% @'@?TA{'?%%%@?%%%@,QAﬁ?‘éfgié‘géllnn%%‘rﬁ%r tecﬁ%;q%éf erence
for the padRASONIGACHRA(GEQIDNNYOAES), CDRAeving thexapinotacidreqyeaescher-Servent i on
rovi de I adi j t : Ak i nvention
i ch T s SRS (RESERISTREC DR GRRF oY BRI hebg e SRRAERY oo
Exafpl es sEquen@D3BRGhRRrAndiing rpbrefbe-8br (QBNTWRNBEQIDMORAhani sed

ant i bodi es Q.. der.i r anti bodi es as produced by B-cells or
hybr i do%‘sa%oﬁ%f%&g%'%‘§aY$nS%g]ﬁgér${' thereof, e.g. F(ab')2 and Fab fragnents, as

wel |l as single chain or single domain antibodies. 10 A single chain antibody
consi stia agireteinred \eathicdlrhant thegiirstdonudin eorhpitixiaty infsegugncartbe hypdvvarcble ns

covalently b eptide.linker, usually consisting,.of from10 .to 30
o o depthos CHiTY, Pr BEREDER e a ¥ ihuncdiitin Kot S ToRhiP w seeb® Ll

st r uct woenghiskR) insbquanet tekehyipbararisisla sédidnis PBRY', CDRZhand€bRy' iarael | | ght chai ns
and it .is bel Lﬂgvedéqtb? t the small peptide spacer should be Iess antigenic
(tian a "WABIGY HUR light cbaies By a chineric antibody is neant an 15 anti body
in ich the constant regions of heavy and |ight chains or both are of human

ori gihn In\&uhBet tpetiané pJ@s@ntdmti@% pﬁvidﬁ@bhn{_ﬁ!@@gé’, ea@_dibd:ggdsRommnaingr e of
non- huma .g. nurine) origin. a _humani sed anti body is nt an

At bodolefiaraErPreHE ARgiBepiie e TRgE e s peP IO o SRR N (. g.
nur i ne)préfelabincoipristhatihlon8 domalss Aol pedibY oREEQLDINOL NSHd Padiothe? dBmaint he
constant regions and the hi ghly conserved parts of the variable regions are

of hunmehPggPeptity PhSEQAD, ek @ GNpeoagnGrigNahatdedy. andiin prother aspeshi no
aciqgs kN ddthet t : ' ' j acent
o Phe T DREUE S L GO Sindd e B o e ot B D NG A me
t 0 t he ghdéaramolypeptide PloPEGHL N6k 4aprefrrnbly sampfising ingeng damain efpolypapiidafk

regi on | @aﬁ,{dq : La§ .ghai,n uman

origi n?QSESG;i"tgm)Cﬁe raﬁ%\‘;\]gﬁé}(?%rg%%%?% QJIP ggggeg& edgy}q?ég' ?’H'a&@ﬂeé%ces of

pr ot ei meorsfclcr@! antipody| ogi cal interest”, Kabat, E.A et al, US departnent of
heal t h and human services, Public health service, National Institute of

a1 1y LaerF e bRl RIS LR R ot neirst B o BRAARE L PBlocifiad ' "
i ot oh&E6 HahOhE 0o SEChID NQ:3orespectivply, anda polypesitide alh SEEQID NBAe20r Y pe.
Cli(gier @d 1D ﬁ@g respectively, these may be located on the same polypeptide, or, preferably
each doimain may be on a different chain, e.g. the first domain being part of an heavy chain,
e.g. immunoglobulin heavy chain, or fragment thereof and the second domain being partof a

light chain, e.g. an immunoglobuiin light chain or fragment thereof.

25  We have further found that 2 CD45R0O/RB binding molecule according to the present
invention is a CD45RO/RB binding molecule in mammalian, e.g. human, body environment.
A CD45RO/RB binding molecule according to the present invention can thus be designated
as a monocional antibody (mAb), wherein the binding activity is determined mainly by the
CDR regions as described above, e.g. said CDR regions being associated with other

30  molecules without binding specifity, such as framework, e.g. constant regions, which are
substantially of human ofigin.



heavy chain conprises not nore than one glycosylation site, nost preferably
the 30 gl cos lation site is a N-glycosylation site, ef erably the
one glyc 200593028 te is located in the constant partd@m@maﬂ chal n.
Most prefer abI y no glycosylation site is present in the variable reg| on,
preferably no glycosylation site in thm framework regi on. WD 2005/ 026210
PCT/ EP20041010-r71 11 A preferred constant 'part of a heavy chain is a
pol ypept i de of SEQ I D NO 4 (without the CDR2' and CDR3' sequence

ot o 18 aB0B! S5 frielorEser@iRisflor piovi ?sﬁﬁ%{@}ﬁﬁ Hing Mol whlen % o
se?ygnﬁﬁtﬂﬁm&pmwhﬂlmbdslﬂ&més@&oﬁb@d’ Avé?éa%talo c]gmmerimuﬂdo gbgggml Ee&)?
anti po CcO | N, var. a |0n (0] an no |

o R ey raipH bYeERARs 5 S pRepage T SBACtEANG 48R3

according to the present |nvent|on and/ or a heavy chain varlable regi on of

SEQ D lﬁd@aathef asﬁecﬁi@dr&d\@rfveﬁtmrv\ﬂi\'bﬁlﬁeQmemln@%oﬁﬁ%%

accordin o ﬁeﬂt i nventjon, Furth ot her humani sed ant? body
is prod® f@éﬁﬂi#’?‘@l"ﬁé‘y Ichéhe CRIRgTG. 2 hymanise oreg'f'wumawwl% ld SEQ I D
NG 7 OlanBbodyri N0 acid SEQ I D NO 8, which conprises CDRD, CDR2' and CDR3'
according to the present I nvention and/or a heavy chain variable region of
SEQ D NO 31 or of SEQ I D NQ 32, which conprises GDRl, CDR2 and CDR3

accor diExgmpies of@ GP iRE bipding |'B?Fe°li§ inpluge GIMESFIC 9§ bé@?mﬁ% aptikadies

i nvent ig bodiBO LS BRhdaRE f SEQID
NG 5 o SRR 1R GRUBATEO 58 BrodBtd B lechlo BPRILTIONEE qi o S7RROAEIE) | b Mo 6.

A sti | thergef, msr Féaineanddtebtfragmeni rasi well 9sreinglel ekaia opsinglerdpriain aotivasdieshi c

2 18LTBY50 R AR SR PERKOF Bl AL MR i SEQN

the pr eemlentiyrtmmd ibyra n;ﬁptbrde He!geraumu'nnmrmlngm frooditip bcﬂﬂ:mmmpmlds - a

{)/ﬂgﬁﬁw%b% S’Sl'é)pep ‘Féé’g%lr‘%%‘g‘ {5“%5?4 ﬁ‘&@ggqn%EQ ID NO 5

(such gensthil/ farndfithe heawy qmil Highechaineand it Bﬂﬁtze\&d\ﬁaﬂlﬁesmhllq;epﬁdiq ppadarde of

SEQ ID h \/ pti,de of | D NO d
poIQy peﬁ#}lqﬂg bg =L 'ﬁﬂ” g’ﬁ%frﬁ %gsém ﬁ’f‘) Ch"%ﬁgc an ] I’?ﬁ'&ﬁf"oﬂgnof aSEQ
| IO 3ntilsotty i wmihune pbmsiawteég:sﬁﬁof heaN@and (ightadhalns or‘ﬁkﬂiﬁr@lb’fhlm‘ié%)ongm a

Uiy s R i yeriabe s, ot bl e i e o MR s Ainel S0 1 0

NO. 7 (6ﬁguh Bya r@ﬁxa\'ﬂé@%a@bma)eamananﬁbmluywehltﬁ@hﬂien‘?ﬁiablé}e@@rm and a

ol ypeptide of SEQ ID NO- .8 (such as
POTYP E) CDRs} are of ngn—human (e.g. gnunne) ongin while all or substantially all the other part, e.g.

the constant regions and the highly conserved parts of the vatiable regions are of human
20 origins, A humanised antibody may however retain a few amino acids of the murine
sequence in the parts of the variable regions adjacent to the hypervariable regions. Q \

Hypervariable regions, i.e. CDR's according to the present invention may be associated with
any kind of framework regions, e.g. constant parts of the light and heavy chains, of human
origin. Suitable framework regions are e.g. described in "Sequences of proteins of

25 immunological interest”, Kabat, E.A. et al, US department of health and human services,
Public health service, Nationat Institute of health. Preferably the constant part of a human
heavy chain may be of the IgG1 type, including subtypes, preferably the constant part of a
human light chain may be of the x or A type, more preferably of the k type. Preferably, said
heavy chain comprises not more than one glycosylation site, most preferably the

30 glycosylation site is a N-glycosylation site, and most preferably the one glycosylation site is
located in the constant part of the heavy chain. Most preferably no glycosylation site is
present in the variable region, preferably no glycosylation site in the framework region.



-

e

VHON73D/ hunvl) . WD 200/ 026210 PCTI EP20041010471 12 A pol ypepti de accordi ng
to the prexerspmweeantion, e.g. of a herein specified sequepeoosi@s7iof CDRL
SEQ ID NGO 22), CDR2 (SEQ ID NG 23), CDR3 (SEQ ID NG 24), CDR1' (SEQ ID

NO 19), CDR2' (SEQ ID NGO 20), CDR3' (SHQ ID NG 21), or of a SEQID NO 1,
SEQID NO-2, SEQ 11) NO3, SEQID NG 4, SEQID NO7, SEQID NO -8, SEQ ID
NO 9, SEQID 5 NGO 10, SEQ ID NGO 31 or SEQ i D NO 32 includes direct

equi val ents of said (poly)peptide (sequence); e.g. including a functional
derivative of said polypeptide. Said functional derivative may include
coval ent nodifications of a specified sequence, and/or said functional

- deri vatA pefersed iostand pad ot abeae) chafeigueptyeptide aerSQdﬁ! ND: gipf@dthbuteick sequence.

" Pol ype herw se s cified herejn nc ud S an ptide or
pr ot ej r&é%%pppgzn@”‘?ég% ‘?%'GBE?B 5 WhinR gre spesieti 2 ?‘ﬁ%la" y 8 ff?ﬁe bonds,
havi ng @nsﬁmmtaca HgiteHLAnee patygé;sud@g)fm INRONS (withbud Ble EBIRY EODRY and
ending at, the C-termnal extrem tg |][iDr ef erabl y the polypeptide of the

pr eSent2@ P SEAUGNSE DA MR ATG SPEH Ynore preferred is a chineric
(V-grafted) or humani sed {CDR-gr afted) rmnocl onal antibody. The humani sed

(CDR-  gwvafaaveusesd #Rahadiséd Besbod mﬂﬁsuﬁ@ﬁ ligRttchiaiho)ardBle frogibi 6f arfmbat i ons
i ntroduced into the 15 framework hF sequences of the acceptor antibody.

Pr ef er A5 SERIDNRL A abamino 294 rE NQ$ whisheoppfpes BB 1h '@ han one

gl ycosyéms sl to¥hs re@é.ﬂf.ﬁr@«mbuaﬁ%ﬂa ﬂ@ﬁvy mammatré@an sfteqid a
COSé| ation iISte. st preferabl cosylation site is present in

varlV@P o of SFQSIH NP, which cepmsisey GD&La@ 2rﬂ5ldg$19%§9qoa¢m@)m Bte is
SeNthebdbrk PRedRSH. #BhBer dridde? 'i%uRifaRfsbg ri%gged B&ﬁbnﬁﬁﬁ g;ﬁ\%xmno

gl ycosﬁ ation site is present int I ons
f unct i osaabldeegiomof spingfacid P \Hadyd: Vd:eoaemu@@tlcrﬁ@uﬂa Qi8l \uldefscmnme@cul e

12110 o ety ool B R bl ORI iy A B
CD45RB.regioh of SEQORENOA G o& SEQEID m@tazdwhuchfma@nm €DBAJCPRAENdERRAI ogs of a

pol pype ordin e present invention. 25 Fragments conprise
regi onsa%?%mg ’seég"‘éﬁ"ei‘k]%'? a potypeptide according to the present

i nvention, of a specified sequence. The term "derivative" is used to
defibne laandheaaspﬂact tequestneinvanticrevidesna homaabehtntibody tooptisiena of a

Ceaonpehprp itk A0 8 ol SERTH NG 105 R Pogtrdh oSS ARG 4 & e

pr esentSHG!m}ehD 8 stil fgrthaf as@eﬁtﬂﬁ(ﬂhé ineehtRaquevids, a Pindihg hﬁiﬁéwlm Bta | east

e e R P R S e e O

honol O@bmpﬁudéfesalnmmmrbdomeumef a pol ypeptide according to the
present invention, e.g. of a specified sequence, and substantially retain

the abl|lt3/t0 blndto CD45R0O and CD45RB. Preferda\ y, .the functional
In another aspect the presentinven |on provides a humanised antibody comprising
AW

- a polypeptide of SEQ 1D NO:9 and a polypeptide of SEQ ID NO:7 (such as VHE/humV?2),
- a polypeptide of SEQ ID NO:9 and a polypeptide of SEQ ID NO:8 (such as VHE/humV1),
- a polypeptide of SEQ ID NO:10 and a polypeptide of SEQ ID NO:7 (such as VHQ/humV2),
- a polypeptide of SEQ ID NO:10 and a polypeptide of SEQ ID NO:8 (such as VHQ/MhumV 1),
25 - apolypeptide of SEQ ID NO:31 and a polypeptide of SEQ ID NO:7 (such as
VHEN73D/humV?2),
- a polypeptide of SEQ ID NO:31 and a polypeptide of SEQ ID NO:8 (such as
VHEN?73D/humV1),
- a polypeptide of SEQ ID NO:32 and a polypeptide of SEQ ID NO:7 (such as
30 VHQN73D/humV2), or
- a polypeptide of SEQ ID NO:32 and a polypeptide of SEQ 1D NO:8 (such as
VHQN73D/MhumV1).



WD 20051026210 PCTI EP20041010471 13 derivative has at |east the binding
affinity _hi ng nol ecul e conprising a pol ypepti de_of D NO 1
and/ or a‘ﬁ%?@ﬁ@%&%e of SEQ ID NO 2, of a hunani sed ant ?53@?2@’?%?{7& ng a
pol ypeptide of SEQ ID NO9 or of SEQ LD NO1 O and/or a polypeptide of SEQ *
ID NO7 or of SEQID NO8; or of a hdfani sed anti body conprising a

pol ypeptide of SEQ ID NGO 31 or of 5 SEQ | D NO 32 and/ or a pol ypepti de of
SEQID NGO 7 or of SEQID NG 8. The term "coval ent nodification" includes

nmodi f i pasohypeptidd a@comihgn—emblp@l@eacmérdiongegoomnerems;ﬁemtedlseq@éﬁdeoa. .efg. of

e RN CE el BT Mg E e s DG BB S e

s equenmm)aopbmoa[—:m n@vmj @@)I emﬂs' (sm D mak:2 ONsr ofGrsBhaptiNoBdSECERD

pol ype tldes ence, still have the ability bind to

CD45 @%‘%9 %E%QIN‘?&» ﬁEQ 'Dﬁgb SRE IPRIOB. S5Q BANOY.SER Hi t i onal | y
| nt Odl‘ll@?fjo BEG F9NO:99 of @EQQD%%EHMQ%%H% uilafhts ¥f ddlid BldABEHEC

dervatlzng agent that is capable of reacting ﬁth sel ected 'si'des or term nal

r esi duéagquencetye.gainpiudioy adundlionakdesiativerof p@@tpoﬂwp@nb,d%tsaemmncml fications
that f
boot - ¢ DRI R inGc B! GEARBARAS of d¥Laifict spefi gl spid funions

r econbderwaﬁwehumy ieayde amind lesideseguenceednpolsygb eppedbed &quemdenyl and
asparagi nyl residues are frequently post-translationally deam dated to the

are doHPe Bl Yo iirs SR hbterd, RS S0y DAL prbleid porhBfife ora °°
n})ﬁ]’hf Id xraminomms Jﬂmbddi@ehgtdmr tbmyb;epeémldcra] g{)ncﬁﬂ fxﬁ}ng% aaruhnhqaa:ldeequqﬁlmmmt s a??t) ﬁt' .-
? he )2/0 'gﬁgém 5%@@%?"85’ %/"S‘?selnﬁé'gé ﬁ'@mn‘%{ %’"E’( %‘Ff‘?@e@Y ch)a/u ns, see
e ammm%‘%’““*‘“““?;ﬁ‘?ﬁ{"@m chireric W 1

i ncl ud&“ﬁ@gg%or}%?@'?@ @%;ra@?ﬁ ﬁ?’fiﬂ?ﬁ) 'bq%?o)ﬂé F@?c'&‘!f?@f“ﬁ%?&gg%he pr esent ¥
i nvent g@ﬁed)&nGnodkﬁna’!l affRely nBor sRaURN GRchaiRduitha rhutdidriddnBedstedSRBURE CE

variants, such_as i munoadhesi ns, and N-term nal fusions to heterol ogous

si thal m'?S“@@dﬁ&é@%”e“% WSWWW“P@%@E?fe@[YamﬁQUFW‘ZGGW;9815?‘?% and

its f U&ﬁ%@?%mﬁﬁéés\’ﬁ hbfe than 8RE ghessyiioRishe. MestiphdieRBICEIE 88e of ami no acid
residues in the candi date sequence that are identical with_ the residues of

a cor r @uensyiaiion siwlsia/N-gheosylation isle; Mast Rieferably e alycesviationgite icRresamtdn
t f ' and
| LT O0HENVARaI8 Pogion,lardRERA BRI preBraBly Moot BtdiPaile T BleBhe fithe DaRO0Y, an

g any conserv tlve I ONsS as € sequence
i dent i tegionNd ithehbeavy-chain, most preferakly ne glysosyialins siteis presenttin hesfrarewbrkbe

C tr ucing identity or honol ogy. Methods and conputer prograns
fgérbst h'{eéﬁ%nggnﬁn% it are well known, WD 2005/026210 PCTI EP20041010471 14

A functional derivative of a polypeptide as used herein includes a molecule having a i
qualitative biological activity in common with a polypeptide fo the present invention, i.e. Q .'
having the ability to bind to CD45RO and CD45R8B. A functional derivative includes
fragments and pepfide analogs of a polpypeptide according to the present invention.

25 Fragments comprise regions within the sequence of a potypeptide according to the present
invention, e.g. of a specified sequence. The term "derivative” is used fo define amino acid
sequence variants, and covalent modifications of a polypeptide according to the present
invention. e.g. of a specified sequence. The functlional derivatives of a polypeplide according
to the present invention, e.g. of a specified sequence, preferably have at least about 65%,

30 more preferably at least about 75%, even more preferably at least about 85%, most
preferably at least about 95% overall sequence homology with the amino acid sequence of a
polypeptide according to the present invention, e.g. of a specified sequence, and
substantially retain the ability to bind to CD45RO and CD45R8. Preferably, the functional



"Am no acid(s)" refer to all naturally occurring L-a-am no acids, e.g. and

i ncl udi ngwler BeEAe210aCci ds. The ami no acids are identifieddiErRIdeei7t he wel |
known single-letter or three-letter designations. The termam no acid
sequence variant” refers to nol ecul es th some differences in their 5 am no
aci d sequences as conpared to a pol ype\gltlde according to the present
bnvention, e.g. of a specified sequence. Am no acid sequence variants of a
polypeptide according to the present invention, e.g. of a specified
sequencdgrivativd hasahiead the bilrding sffiniyoofta bidding noBthRGmutisingMBRE eptide of

oroved DN AR o Rt SF R MEFL B BinurRRba aioal) Qihifid = 1°
posi _t}opo;ymepad@of SEQHDINEQI:@S&SEQHDIN(Q 10@n&hgambwenﬁdel on\BHQ IDMNC:Eogof of a
speci fi ese substi.iutions nmm e sin r on am no
aci d inggﬂzgmgcﬁlgagﬁ@ h@l%@%’ St PRIRSP %9’(%%8 'B%‘%% , Where
two 5r SBQADNDC andiol s pb@ﬁ@ptm@em 2y NOWC@Q)HSEQ leNeege nol ecul e.

| nsertional varlants are those with one or nore am no aci ds inserted

|mTed|aeI am po acid_at rti 03|ton|na

pol ypepl & ”’a’c H‘OB@C"E‘ @ﬁf"qdff\‘i%‘i'ﬂ”isc?%a FE’?‘@ "%B%@F’f i ed
SequencCgresénlimEntde leyg. afh 3&dfied 2qaBna@iToP 8 fragdniheRDf MARBAGrGshit 0 ei t her
t he a-carboxy or a-amno functional group of the am no acid. | etional

var i ant Rroiginaceadser nafrRrptepageq)s dﬁﬂrf@hzm #E@"&d‘#’%@“ﬁ i hetesalogpusPelmentide or di ng
to the Qumartds, LAY pBtRAsIaforfal nBHrféaho?E ehfdil niRiHed RmebBIRY Y. of

Odinarily, defetional variants will have one or two am no aci ds deI eted in

(a Cé@r t i Recifipd seguanseottifhake thel bty i@md hoCRASRDAnd{ZRASRE bin erossiinking.
po

N 55) - P B A A A e PRy

(SEQ | Dwm@mquan@rdeomhz@gtagentamaha capatde g@rqaetmgewodf selgpel sidepgr terminal

Cequonc Sl Aol B ML ER e R Boffca R BB AR ) i 0

sequencselesteddPRbmpinant host cells. Certain post-translational modifications are the result of the

{ e oA B recbl a0sl g e ey i Eapd oterioinly | "

o<
NO 30), remduenjamg‘retduenﬂypost}tramlmnawmeatea td]BEB:ones;SE@d@lu@ﬁyl amtodi ng a

polypeptld e- th ble.r on, of chain of an
ab he PRI derigie, Ap et UTsRG kst Broeranisar RS ro i 26850045 010475 1
- SEQ I@nﬂﬁiﬁﬁs ﬂtﬁ@lcbdw-ﬁanmloﬁéﬂﬁbdrﬂ@h@ﬁs mEkidé Bydidxdation of profive arar i<k, e
regron c3\{:&5}3hc;eryiatxon Xf hydroxyl groups of seryl, iyrosine or threonyl residues, methylation of the

20 a-amino groups of lysine, arginine, and histidine side chains, see e.g. T. E. Creighton,
Proteins: Structure and Molecular Properties, W. H. Freeman & Co., San Francisco, pp. 79-
(K' 86 (1983). Covalent modifications e.g. include fusion proteins comprising a polypeptide
according to the present invention, e.g. of a specified sequence and their amino acid
sequence variants, such as immunoadhesins, and N-terminal fusions to heterologous signal

25 sequences.

"Homology™ with respect to a native polypeptide and its functional derivative is defined herein
as the perceniage of amino acid residues in the candidate sequence that are identical with
the residues of a corresponding native polypeptide, after aligning the sequences and
infroducing gaps, if necessary, to achieve the maximum percent homology, and not

36  considering any conservative substitutions as part of the sequence identity. Neither N- or C-
terminal extensions nor insertions shall be construed as reducing identity or homology.
Methods and computer programs for the alignment are well known.



chain of an mAb according to the present invention; - SEQ ID NO 11 encoding
a potypeptide of SEQID NO9, i.e. a heavy chain variable region including
CDR1, BB according to the present invention; ’EP%E’Q’W?} RO 12
encodi ng a pol ypeptide of SEQ ID NO. 10, i.e. a heavy chain variable region ~
I ncl uding CDR1, CDR2 and CDR3 accordi r?@ to the present invention; - SEQ ID
NG 13 encodi ng a pol ypept| de of SEQID NGO 7, i.a a light chain variable .
region including CDRI', CDR2' and CDR3' according to the present invention;

- SEQ FRirhid ddd(eneemer rcgaranm}anp e@&unﬁt@ %&Eﬁo Iaadlél@ §, and Pcluding IBBmifdhai n

vari able region 10 includin according to the

pr esentaqqﬁv'ghﬁ figpo aci I’@"&I@@QY Bﬁl%dhﬁh\je‘ékwyﬁéﬂiﬁﬂ%@f & theeslgtior NO: 8,

i.e. adobghhigiaai n vari abI e region including CDRl', CDR2' and CDR3'
accordingto the present invention; - SEQ ID NGO 34 encodi ng a potypeptide of
SEQ ID NO-31, i.e. a heavy chain variable region including COR1, CDR2 and
CDR3 adderteinn eino prid S@ﬂ@gmvaﬂﬁobmfp@rio neleculss wittssane difleiges #nbsiti ng a

ol ype I ngl udi n
Cort e 28 sipRrions 26 caledlo abolpRBC o 1d AR pheceRBindbhuc a0 19
the pr @éarspectﬁacbmqwncwﬁanmd@@ld seguencedvasiehisri al pdypiepitide acoopding fanie
polynucl codi t he
i o Bt B BACES, BPo BpaateaSaaithed. Bt TRy Bty So pftn CIBHE Al
i nvent GO SREB] Sobstitpiceiabvaridngs 2@ thowd, thaldiave st leaist odesaremoadidwgsidhe am no acid

I nvent i and

sequence of L " and ' ccording .to the present n;
Pl ynUSHBEY IS & BIEA PRI PoreT B RREScHt -7 hoPRETO 4 Rpigrepie
preper %bd:c)fdﬂgdoth% praséntmuehton,icls odb sﬁéaré&men& Bizde RODMMHRAS Ao Qi
conprisjn P’ | eoti des encod|n (il J) tide of SEQ I D NO 7  or SEQ

D NG Sk ORI PR ABNTP SHH0IN 1he AU AR e BBks P8 RIRSY BFY S0 | D

NO 10; pRiltiple, wHershd @ RAoROAMPS RiiE Biatd b&ﬁ%dﬂanmd?mwsan@%drm i de of SEQ
| D NGO 9, apolypetldeof SEQ ID NO -7 and a pol ypeptide of SEQ ID NO 10,

a pol yjssrtional vsria @fﬁlﬁ‘%%W%WPWém?%SB\SB jmmedialely adjaceppte o

pol ypeghi IR SRGA MR kiofCe
2005/ Ogggﬁgn%%%?é% Siegad%(r)ggﬁin&ll@qp%t ynug?%gﬁoées c%ﬁﬁn Sl némgapo L?deot | de

of 1SEQof @sn@lﬁeﬂ sQuencestmedialely adiagerd to pn amineadd msians &ﬁmecéeqdol gc| eot i de

of SEQ &I:% HOP%& risi ng

- a po ynuc eo%‘f(g{ ﬁ@%@uﬁ)&ﬁg&fﬁ%ﬁ of egjﬁglagnuc €0t | @ﬁg&%‘%’gﬁ%p

- a powithwae eotriodeamincCkQld iD a@IWEpaMaecthgMLemneseaielmémﬁﬁQa@om 14
specified sequence, removed. Ordinarily, deletional variants will have one or two amino acids

deleted in a particular region of the molecule.

20  We also have found the polynucleotide sequences of
- GGCCAGTCAGAACATTGGCACAAGCATACAGTG (SEQ ID NO:25), encoding the amino Q -
acid sequence of CDR1; ’}
-TICTTCTGAGTCTATCTCTGG (SEQ ID NO:26), encoding the amino acid sequence of
CDR 2;
25 - ACAAAGTAATACCTGGCCATTCACGTT (SEQ ID NO:27), encoding the amino acid
sequence of CDR 3;
- TTATATTATCCACTG {SEQ ID NO:28), encoding the amino acid sequence of CDR1’,
- TTTTAATCCTTACAATCATGGTACTAAGTACAATGAGAAGTTCAAAGGCAG (SEQ 1D
NO:29), encoding the amino acid sequence of CDR2";
30 AGGACCCTATGCCTGGTTTGACACCTG (SEQ ID NO:30), encoding the amino acid
sequence of CDR3";
- SEQ ID NO:5 encoding a polypeptide of SEQ ID NO: 1, i.e. the variable region of a light

chain of an mAb according to the present invention;



- a polynucleotide of SEQID NGO 12 and a pol ynudeotide of SEQ ID NO 13, or -
a pol ynucwepidesieeafe SEQ | D NO 12 and a pol ynucl eoti de ofp(3a@20@/M@714; and
pol ynucl eoti des conprising pol ynucl eoti des encodi ng a pol ypeptide of SEQ ID
NO 31 or of SEQ ID NG 32 and/or, prefegsably and, a pol ypeptide of SEQ ID
NO 7 or of SEQID NGO 8, 10 e.g_ encoding - a poI ypeptide of SEQ I D NO 31
and a pol ypeptide of SEQID NO 7, - a polypeptide of SEQID NO 31 and a

ol Y hept i BNGZS G Hoolipebil oY S 1030 e yellablE dfioB B 4 hegwy
_ pol ypept icHeinof a:SEQbI:Echamg?»to the grebbntdodentios)] eot i des conprising a
ol 3 nuceab i WP deatpinny polborlios oS BB £3a BB figin BbRYB0sH S26 1 b
. o134 ansharel OPRRLCIRS afl SCRI AR L plsppEILOATS O D NG 34 and
| |
ol yBent i B NEZE Gnsonih ppobpspidet sy RENETEE 51 S by oiyasGls (IR
pol ypept irdﬁ;dﬂffg (ﬁﬁ@l Icﬁbm@aﬁiacm@a&ﬁ}d{ﬁgeﬂatthéisre@émmnk&NO 35 and a

pol ypepti de o ID NO 14, or - a ﬁ)g}lde of SEQIDNOBS and a

pol ypeptﬁ?@'@f @é qneedling apglypepiifeof u‘gFé% yR17, i a fight dhpineaniakle regieri f i ed
herein, ﬁ’f‘ CBRbVéch@DR@té‘dEB tBrth hﬁ@béﬁﬂ%hbﬁon‘ldem' de, which
may be unm) i ed i ncl udi ng wi t hout

linmitati &Ectwq)éfiaﬁmomgal I@’Iwep@ﬁm@cﬁﬁmw NEX¥® | R\ lightzghainvagable xegipr of
singhe- ﬂi&ﬂmﬁ@%@*{%bﬁﬂ% ﬁﬁﬁﬁbﬂél%ggdﬁ]gQBen%&&ﬂ%\%ﬂnﬁcord' ng to the

present I nventi on ynuc ing t am no acid sequence
CPREQ IO, SWInmypemof SE IDHNOSERe! ®ligh chiin vBEgble r€piti0: 2, SEQ

“ 19, SEQ ID 30

NQ 10, SE%E\QBQW' D§§%@%ﬁ§%§gﬁgﬁr§$r§ﬁg&ﬁ s a pol ynucl eoti de
of SEQ BECND B0:33EQchdnd@ fdilypShiidid & &R M1 NOSHEQI.EDa hléh\fg,&;ham@nbﬁle:\@glﬁﬂ, SEQ
I D NO 14 E 4 or,, SE 35 respecti vely,

i ncl udedicly r@l?é a%‘g%?ﬁgﬁg?%‘f“’(%gz'@d%‘? g%’g"l"eé"‘ pb004/ 010471 17
aRd/l@r ltsﬁmdmomsma@ﬁg atholypebidd MCBE(@lmgg%&%(guﬁné%\q@m%gafagb%rﬁbagz Qt IoD
t he nucl egs| de e

NO. 12, 1"90191'% c@ﬁf SE%Q%%\E& TQ'I‘O g tgdis P'BS%'%‘?"?@EQ ID NO. 34 or SEQ ID

NO 35, respectively; e.g. encoding a pol ypeptide having at | east 80%

i denti t ¥ &kotEr@spéetiie éreséﬁ@n}ean rovideSEQatdd popdcotidés edmpridihigt, SEQ | D
NO 7, SE IDN08 SE NO 10, 'SEQ ID NO 31 or_ SEQ | D NO: 32,

r espect P¢ e%'dﬁs eq l'lgcﬁ ﬁB“QRpﬁ:ﬁ%Pln frgimolenue, & \?@C%q'"ggle(?m‘ﬂﬁﬁ epti de,
e. 9. sakéqldabs bi QDRY, dBRR\GRHI OISR a¥dondingto the pRdsehbifveIion | Palor rbleraphQ | D NO

' 20  and, polynucietides encoding the amino acid sequence of CDR?1', CDR2' and CDR3’
according fo the present invention; and

(,(_’ Polynucleolides comprising a polynucleotide of SEQ ID NC: 5 and/or, preferably and, a
polynucleotide of SEQ ID NO: 6; and

polynucleotides comprising polynucleotides encoding a polypeptide of SEQ 1D NO:7 or SEQ
25 1D NO:8 andlor, preferably and, a polypeptide of SEQ 1D NO:9 or SEQ ID NO:10; e.g.
encoding
- a polypeptide of SEQ ID NO:7 and a polypeptide of SEQ 1D NO:,
- a polypeptide of SEQ ID NO:7 and a polypeptide of SEQ 1D NO:10,
- a polypeptide of SEQ 1D NO:8 and a polypeptide of SEQ 1D NO:9, or
30 - a polypeptide of SEQ 1D NO:8 and a polypeptide of SEQ ID NO:10; and



SEQ 10 NO 2, SEQIDNOS SEQID NGO 4, SEQID NGO 7, SEQID N0:8, SEQID
NG 9, SEQ ID NO 10, SEQ ID NO 31 or SEQ I D NO 32, respectivel e. sald
functi ondYO A¥FOMHY ve 10 i ncl udi ng coval ent modi fi cat i o< 1P2 gé@ tﬁ
SEQID NGO 2, SEQIDNGC3, SEQID NO4, SEQID NO 7, SEQ ID NO: 8, SEQID b
NO 9, SEQ ID NO:10, SEQ ID NG 31 or Sé@ | D NG 32, respectively, e.g. said
functional derivative including amno acid sequence variants of SEQ ID
NO1, SEQIDNO2, SEQIDNO3, SEQIDNO4, SEQIDNO7, SEQ ID NO8, SEQ

| D NO: iy SEdbsteNQ:DﬁﬁHSISEQ pdimiCledfid®of SEQ IDMOID 32 of SEQUIECNOVE arid/ér, 9. 15 a

S0 e T bR B s St SRR AT 02,

sequengagferamycamp’tsmg result of the redundancy (degeneracy) of the genetic

code, al so encode tide of QID NO 1 | D NG 2, SEQ I D NO: 3,
SEQ | D~ RgPalyn % RPaiynugeets qs afl\%&? ‘5?“:@%@% e ﬂ@%nus'ed'fﬁﬁtﬁfl\%?@‘ &NEHTBD No: 10Q SEQ I D

NOB1 og p%ﬁﬂaubeom SIBEQ T PER G4 BRE ¥ po%ﬂmereoﬁd@@ﬂeéoanmwﬁeptlde with an
am no aci d 'sequence which has at |east” 80% entléd with the anmino acid

sequenc@ pefynselertidy ‘N@ﬁQ IIBNO: 1 DHargha-polyngeieoiide oi0SEQ IBMNOIB MO 4, SEQ ID
NO 7, S SE I D NG 32,
S i Pobllof 52 b NG ¥ 260 Rl 5520 b N 31 i SEQ

respectl [i'c“variants or functiona der| vative has

at lea

pol ypopevhid %@d%éaﬁ%"ﬁéé bBlyhdisBs BhPLtga TR BaUCE, SRER N Sor

hunmani S&@ BEnNORtigndéenpreferably and pa bolypepiideef SECSHNDOLY diCoPSBHR IDMNOBEQ | D

NO' 0 and/ar ol ypeptide of SEQID NO 7 or of SEQ ID NO:8; or of a

h ni & &MY 'fgody conprising a polypeptide of SEQ ID NO 31 or of SEQ I (
NO 32 andpalypeptide of SPQEIDINIB: SdfanSEQ:cb}ijdeé ocbBEQFIDIHER7, D NO 8. A CD45R0/ R

bi ndi ng nDIecuI a chiner.ic ed anti body, may be 30
produced i) Hgﬁﬁfﬁgﬂﬂggﬁigﬁ A ﬂ§’n?ﬁ8£éE§ﬂgﬂgb nmore DNA nol ecul es
encodi ng Mlﬁaepﬁﬁﬂt 5F§EBBDFIW 312?@(3‘;56!}?;%&%'66 oLQEGIQBd\I(Dﬂ'd@f map]pr opriate cont rg'
sequences an ra nt o sul tabl e organi s or expression by
an appT6b99¥9Q9mWe8F§E b&ﬁ%@ ﬁmﬁgﬁ?ﬁb§6éﬁﬁﬁﬁgi?ﬁ nd18 | n anot her

as ect the present invention provides a olinucleotlde whi ch_encodes a

| ePolyPARRidSH GPHPTIENg P GRYYNEFEPYe! NROMREY ofi Sl NryBeanpéor.

accor dbﬂ&erbglytahﬁ @b&?ﬁﬁﬁleoﬁde\b?EE@lD N@f‘@b gk HPROPi4 6 9! ynudeot i de
according to"the preSent invention for roducti on of a CD45RO RB

bi ndi ng anhreptide at3BRJIPNP:BS ﬂ!‘ﬁ@ Rﬁ'ﬁ%’l‘fﬂe Pﬁgﬁﬁtlpdﬁ'pls'ﬁ 5 reconbi nant neans.
A CDSRGY S i BESERIB .4 T NfontiloBboBrseqpINGAg, e 0. anal ogously, to

a nmeth onvent1 onal toget or mati oh provi ded herein,
e g. W HPQ'YFEDW\@QIw@éDMOBH@nded@IOESﬁQdBCNDdﬁ the hypervariable or
abI ' . ding these regions. A
o Bl BSOS IR0 HARGK epuae 0861 O,
- a polypeptide of SEQ 1D NO:35 and a polypeptide of SEQ ID NO:14, or

- a polypeptide of SEQ 1D NO:35 and a polypeptide of SEQ ID NO:13. _ l)

*Polynucleotide”, if not otherwise specified herein, includes any polyribonucleotide or

polydeoxyribonucleotide, which may be unmodified RNA or DNA, or modified RNA or DNA,
25  including without limitation single and double stranded RNA, and RNA that is a mixture of

single- and double-stranded regions. |

A polynucleotide according to the present invention, e.g. a polynucleotide encoding the
amino acid sequence CDR1, CDR2, CDR3, CDRT, CDR2', CDR3', or of SEQ D NO:1, SEQ
ID NO:2, SEQ ID NO:3, SEQ ID NC4, SEQ ID NO:7, SEQ ID NO:§, SEQ ID NO:9, SEQ ID

30 NO:10, SEQ ID NO:31 or SEQ 1D NO:32 respectively, such as a polynucleotide of SEQ ID
NO:5, SEQ ID NO:6, SEQ ID NO:11, SEQ ID NO:12, SEQ ID NO:13, SEQ ID NO:14, SEQ
1D NO:33, SEQ ID NO:34 or SEQ ID NO:35 respectively, includes allelic varants thereof



10 e.g. described in EP 239 400 and may be briefly summari zed as follows: A
gene encogigi@esozcy@ i abl e regi on of a mAb of what ever speaifroedatosmay be

cl oned. The DNA segnents encoding the framework and hypel vari abl e regi ons

are determ ned and the DNA segnments errcodi ng the hypervariable regions are
renoved. Doubl e stranded synthetic CDR cassettes are prepared by DNA

synt hesi s accordi ng to the CDR and CDR sequences as specified 15 herein.

These casgettes ar i.ded. wi t.h stick n Q 4 gat ed at
ot oRaTohEE oFRBieRERS Fihitibiibodt S ihafedf SRR T BB 35471
si ngl e sdpiencaof $HOADMNO; BIS)ECBJ[BNOI:B? SECeaNEd 10 SEQY ) NO: 1) SE& 1) NO:13,

or esont SERIBAGH SRR Rar BTN I ot s PSR RRhaclBeBr P8 i nio an

appr opr emdogirgPpatgaiptide Nedh@at ie24 soppIeRtity & SEQabINDH NSEQEYNO 2, Beanh
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Appropriate hosts are known or found accordi ng, anal omsly, to

a net ho@'&ept’é%rﬁ/@rﬁai'%WQF“O&‘ﬁbdqfﬁ*@ Nedeaving at least @%ﬁ@oawlq%ﬁ 'ﬁ@d tals. 25
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conpris ynucl eoti de enco |nd|n? mol ecul e "accor di ng
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I'n "anot her aspect the present invention
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capabl STORZ ERPERey. Bl it SERERRS Bl iR R hedt T ' °

bi n;th ngvarnhﬂsijSEChlﬂ:Nm1 BFEQ O Nﬁ)ezt BB ENNG: &\%ﬁ iDNO: Nﬁﬂls?mu) éxﬂﬁaﬁsi on
2ol at o) NOH. Sl (R o BSOS, o RSP SR RE L de Vs <ove. s
Vi {avea SECI IDeNOfs) S INhRO:63 SERMERIDRA, BEQXDNGON2| SEQ 1B MOCKS; ggg)gtld ce) 2 Egent
Faon orNQ5 A SEEHBTMBD. BED Y NG r S IO B, EPRERRRINUIS  Reoohel. ool s
\Arrgi 22 upgﬁigﬂgggra&@édlmgﬁet ﬁ?ﬁﬁ&bﬂ@ (dég%nsmﬁ)scﬁnﬁ@??em CGMW Boaeod n?es onses
e o S o RS LB T NG A b By kBB S ek b o

nol ecul @E@qgwdanseaqotm@gpseeqntm APESEQAD NMRB1 IEBE 1099032, AKspbBresf f ect or
alloreactive T cells and nodul ate their function. In addltlon t he

f urk® | fAancpdenye Pelvaptige with @p|amingjarid sequence whichhas it ilenst 90%L¢1@'waf Wit ur t her
St udi ednk Bnifshdidubqidned ofSPENDTRIHSSED 16960 2d8EY M4 U SEAPID NO 4, SEQ

~IDNO:7, SEQ 1D NO:8, SEQ ID NO:S, SEQ 1D NO:10, SEQ 1D NO:31 or SEQ 1D NO:32,
(K respecfively. Preferably, the allelic varianis or functional derivative has at least the binding

affinity of a binding molecule comprising a polypeptide of SEQ iD NO:1 and/for a polypeptide

25 of SEQ 1D NO:2, of a humanised antibody comprising a polypeptide of SEQ 1D NO:9 or of
SEQ 1D NO:10 andfor a polypeptide of SEQ ID NO:7 or of SEQ 1D NO:8; or of a2 humanised
antibody comprising a polypeptide of SEQ 1D NO:31 or of SEQ ID NO:32 and/or a
polypeptide of SEQ 1D NO:7 or of SEQ ID NO:8.

A CD45RO/RB binding molecule, e.g. which is a chimeric or humanised antibody, may be
30 produced by recombinant DNA technigues. Thus, one or more DNA molecules encoding the
CD45R0O/RB may be constructed, placed under appropriate control sequences and

transferred into a suitable host {organism) for expression by an appropriate vector.



specific stinulator cells or third-party stimulators to assess the
specificity of the observed functional effects. W have found that the
cells der‘V%éﬁ’W?Wpri mary MLRs in which a 15 CD45RO RB RGRR2MR#/HBIAcul e
according to the present invention is present, were inpaired in their
ability to respond to subsequent optin® stinmulation with specific
stinulator cells, although there was no anti body added to the secondary .
cultures. The specificity of the inhibition was denonstrated by the ability

of cel I ahbBal Spett the Reddrt pREHIR HoRdbHS polyRLAEYER AGEPEALINEs bSidle Present

I nvention to respond nor mal Icgl_t)to stinmulator cells from 20 unrel atéed

t hi r d- vy aederos Bght Baini gl GR4BHORERinding maeqss Agcordieg la hedsesaptd from
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al l oactivated a CD45 ng no e according to the present

i nvent ipsedugtien pha 6P4SREMBB \binding molecyieacapnding to thépresentgnvestion &y | oant i gen.
Fur herremhq&{t nactivities are described in exanples 7, and 9 to 13.
Furthernbre we have found that cell proliferation in cells pre-treated with
a CD45RO RB 25 binding nolecul e according to the present invention could be
r escuedh GR4EROMREh budinglmdeculd may hiemlilained scedsding e.gasnalngously, tela methadt i ve T

cells wt |00y I . ing to. re t inyvention
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t he present inventjon,  was due g\o i Lrement qf T ce.lé function, and these
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unr el akAcodiRf e fEPhdwork antl Rgpéreaibldfegidie 6 AbfcPhireteal @5t PRIAl segmAt 00 510
26 2 1 0P EP20041010471 20 In addition experinments indicate that the

bi ndi n§nePding thehyreyvrEabie fegions 8 rerayed. Doubls giranged synthetic-RR cassetiesent i on
to Cm%ﬁgg@agr&@:}}ﬁ% %th%ﬁb bbddrdihg %o IRODIR andOPR S G8eitlesRR dpBERE@! b! 00d

nononuc r rom i mmuni zed donors to specific recall antigen.
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the pr éggﬂ‘?&%grﬂopgjn |st8§']lio%]§te?%mt ar g?&' Eﬁ'g %%ghé%e&%gg?l%yi on of
menor y trénsfeiréd intdcag appivpsatedapeessiodiveabe t hat a CD45RO RB bi ndi ng nol ecul e
10 according to the present invention in addition to recognizing

al Loreactive d | v T cell 1S I t heir function,
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Appropriate hosts are known or may be found according, e.g. analogously, to a method as

conventional and include cell culture or transgenic animais.

25 In another aspect the present invention provides an expression vector comprising a
polynucleotide encoding a CD45RO/RB binding molecule according to the present invention,
e.g. of sequence SEQ 1D NO:15, SEQ ID NO:16, SEQ ID NO:17, SEQ ID NO:18, SEQ 1D
NO:36, SEQ 1D NO:37, SEQ ID NO:38, SEQ 1D NO:39, SEQ ID NO:40 or SEQ 1D NO:41.

In another aspect the present invention provides
30 - Anexpression system comprising a polynucleotide according to the present invention

wherein said expression system or part thereof is capable of producing a CD45R0O/RB



di seases, such as psoriasis, inflammatory bowel disease, where menory

responses Woges2dRe’ 0l € i n the maintenance of disease StafprddinieisPe! i eved
t.o be an mportant feature in a disease situation, such as I n autoi nmune

di seases in which nmenory responses to utoantigens may play a major role
for the di sease mmi ntenance. W have al so found that a CD45RO RB bi ndi ng
nol ecul e according to the present invention nay nodulate T cell

proliferative responses in a mxed |ynphocyte response (MR) in the, 20
|.e. a Cihisiwg ReeRinareryding|te tin weseitdventien. when seid pﬁxesaaaﬁlomsmﬁ@wqr@ﬁ was

found to; g&,ggfersgmgggdd%égtg ,.fys[&guy properties in vivo testing, such as

" for exanple, venti on xenogenei ¢ graft versus host di sease
( GvHD) Gamdsuppressi on of inflamuatory process that 3 nediates human

- 211 ogr ar (B ERY S oG R o0 s PR BB R bi i no

nol ecul e according to the present invention may thus have i nmunosuppressive
and 6ol eNedeve tiripevipund thed 2K IRG/RBcbindeg loidoule dogodingdodhipiesenti vo

t ol t: i al
e a0 Y b i PR 5o U A USSR S e 2!
I nvent i My imairobd. RISdkbubsuits mmeateumamamsmm rmdd:fmylmmcmvatédm theases e. g.

i ncl udi t but t .30 |i b toid
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afsP Do el aSOr 1 Lo g GFRSPDT BHER R St direats i Sk S8 SITBRINE do 6.

Bt not delidhiERloliRateAh&RUNRISh. th S8diSord theomhalfdnal $ros888d 820 24k derived from
PCT1EP20041010471 21 and xenograft rejection, e.g. for the treatnent of

reci pi erffeprmay MER wegg further sigdied msﬁaulat%@meﬂmﬁ@ in pegandarndfifidising
pancr eatgpsc.ré&nnm&br EAKE T Mird-p ARSI RIMSes 18 %@ééss\fﬁé %ﬁ&ﬁ? bt #lb $88sFog (GVHD)

such as | owm ng bone marrow transpl antation, g/lancr eatic islet cell
transpl. afmdlﬂ@ﬁﬂ@é‘ﬂ?ténwedlﬂﬁéﬁiwﬁl tyat 1b§§¢|l56£!ﬂ"§ed t:remmmary LEigdmwhichat op| c and

CO”H?“ CHsRE/RB (ﬁnd'i_hd :%pie%%cé#din‘grtgyfe %veﬂ%rf@? %ée?ut e’Pé | ory
di sease and/ or "allergl es I ng Ier I ¢ ast a ot er
aspect timn @eprabéityrto respood o etuquoemtdmmtahﬁirmwzqnfmal mmwm nelllsmg

I I '
the tr e BRFBE oes b bitloBl S3GRE 0B CHLcEn Rl A BEEN Bne 7T 1 o,
e.g. pammtetaan wag d;sbrmmabaldd byrtaasqbtlstymf celly eedtedwitba @@ROIRBrtsmkngwost di sease

(GVHD) , asi s, .de myat or owel seas al l ergies.
v bt RS crpieEloTB pldsbot bR e3btd febraty b SBRE BRI rarhg
nmol eoul einstated mlrﬂg:artwohm Eemmm:omenmemsmmgmeeuprd@dum:tfmm pﬁi‘naw
medi ca in the tre 0 of . di seasges i d wth
it of it etishants Pical e oBli Halth Bt BeedatpRRats DIPE0LE Bl
(L molecule according to the present invention are hyporesponsive. i.e. tolerant, to the original

| alloantigen. Further biological activities are described in examples 7, and 9 to 13.

Furthermore we have found that cell proliferation in cells pre-treated with a CD45R0O/RB

25  binding molecule according o the present invention could be rescued by exogenous IL-2.
This indicates that treatment of alloreactive T cells with a CD45RO/RB binding molecule
according to the present invention induces a state of tolerance. Indeed, the reduced
proliferative responses observed in cells treated with a CD45R0O/RB binding molecule
according to the present invention, was due to impairement of T cell function, and these

30 cells were able o respond to exogenous IL-2, indicating that these cells are in an anergic,
true unresponsive state. The specificity of this response was shown by the ability of cells
treated with a CD45RO/RB binding molecule according to the present invention to proliferate

normally to unrelated donor cells to the level of the control treated cells.



15 cell transplant rejection or graft versus host disease (GvHD), psoriasis,
dermatitis, inflammtory bowel disease and/or allergies. |In another aspect

t he presé&‘!ﬂ”ﬁa&ﬁé@ﬂ? on provides a nethod of treatnent and<I/ERPHMMHEXIs of
di seases associ ated wi th autoi mmune di seases, transplant rejection,
psoriasis, dermatitis, inflammtory Bowel di sease and/or allergies
conprising adm nistering to a subject in need of 20 such treatnent and/or .
prophyl axis an effective amount of a CD45RO RB bi ndi ng nol ecul e according
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associ ateg w th aut Qi nmune ses, tran ant rejection, psoriasis,

or ut fcpl respphsatr o de e oryirmuzed donass indials (paba CRARRORE o

pol ypeginting rﬂiiec%éc%r&iﬁ%%ith@rpr@é‘ent Avehtida :&J%réaoet PancmbabiyRemki de of SEQ
ID NO 7 or of SEQ I D NO: Preferrably the WD 20051026210 PCTI EP2004/ 010471
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t hose podsibly ioajoattigemns ad@ee@mmqntmecﬂlwses atehgy antbdliromit iregjastionegudred to
treat | t i.ng the
or ogr caSPas RIS ol Vindiftnp Gl ko YecBRg ifire MRG0 ETHBY o7 oy
d| T%ct toje mrthe nmmmﬁdcge of diis@ammfef Had bsifevadrtmm andmprtard featmredhar ed in one

nor e _adm ratiaons and ma e?/ chi eved in coni unct ion with
anot hePISEHYE ! ”ﬁ ﬁdas B%%‘P!E%W&ﬁaés? '"c"a SPUNTESPPRESS Can "effecti ve
anount gutbatiges ﬁmySpl@Le&i athjormole fer the disesse phiréedntest eri ng one or nore
therapeutic agents, and a single agent may be considered to be given in an

ffect t th h t
des r aplechavBaRTon sk 8 SESAURIRH ipuh) ol Xcorneiodhe presett Paitch
CDA5RGhBR ity cBP baslidrativefreégtmsbhiveniin@d aphéste @éﬁbrﬁﬁe’sﬁhﬁ_‘mdn 3fol he sole

act lve | ngredl ent_or. toget her with gther drugs in immunonodul ating reginmens

r2bt hied- afriP42RMABBIREING Mpleciapccording to e p!??@"ﬂ rushliRtvasioupd &9 BAYe on of

d' Seas&sresponding inhibitory properties in vivo testing, such as for example, prevention of lethal
xenogeneic graft versus host disease (GvHD) or suppression of inflammatory process that q’)
mediates human allograft skin rejection in SCID mice models, or prolonging of human istet
allograft survival in a hu-PBL-NOD/SCID mice model.

25 A CD45RO/RB binding molecule according io the present invention may thus have
immunOSUppressive and tolerogenic properties and may be useful for in vivo and ex-vivo
tolerance induction to alloantigens, autoantigens, aliergens and bacterial flora antigens, e.g.
a CD45R0O/RB binding molecule according to the present invention may be useful in the
treatment and prophylaxis of diseases e.g. including autoimmune diseases, such as, but not

30 limited to, rheumatoid arthritis, psoriatic arthritis, autoimmune thyroditis, Graves disease,
type | and type H diabetes, mulitiple sclerosis, Crohn's disease (CD), ulcerative colitis (UC),
systemic lupus erythematosus, Sjdgren syndrome, scleroderma, autoimmune gastritis,

giomerulonephrifis, transplant rejection, such as, but not limited to, organ and tissue allograft



associ ated w th autoi nmune di seases, transplant rejection, psoriasis,

der mati ti . fabde@p@t ory bowel disease and/or allergies. WomEesempbe: a
CDA5RO RB bi nding nol ecule 20 of the invention nay be used in conbination
with a calcineurin inhibitor, e.g. cyclosporine A cyclosporine G FK-506,
ABT-281, ASM 981; an niTOR inhibitor, €Y. rapamycin, 40-0-(2-

hydr oxy) et hyl -rapanyci n, CCl779, ABT578, AP23573, AP23464, AP23675, AP23841,
TAFA- 93, biolinus-7 or bioinus-9; a corticosteroid; cycl ophosphan de;
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extracel lular portion of CILA4 or a nutant thereof joined to a non-CTLA4
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gr adual 9% on over tine. The administration may, for exanple, be oral,

I ntravenous, intraperitoneal, intramuscular, intracavity, subcutaneous,
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are, present sinultaneous LN the astroi i.nal tract. Preferably, the
confiburfed tansp Bk efeton prdrali verrls Aol iieasts U O o arAMEMEa pect { he

pr esentinfiaivatdrg bowéiAidcdes aadmhgi;g@@ge_ut i cal conposition conprising a

CD45f 20’ RB bi ndi ng nol ecul e according to the present invention in
association with at | east one pharmaceuticall cceptabl e carrier or
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(C' ined to facilitate the application. . )
according to the present invention, e.g. in the form of a pharmaceutical composition

according to the present invention.

One embodiment of the present invention provides a method of treatment and/or prophylaxis
- of a disease associated with islet cell transplant rejection, e.q. islet celt transpiant rejection,
25 comprising administering to a subject in need of such treatment and/or prophylaxis an
effective amount of a molecule or a humanised antibody according to the present invention.

In preferred embodiments said CD45R0O/RB binding molecule for use as a pharmaceutical,
for the production of a medicament or in a method of treatment and/or prophylaxis of a
disease associated with autoimmune diseases, {ransplant rejection, psoriasis, dermatitis,

30 inflammatory bowel disease and/or allergies comprises a polypeptide of SEQ 1D NO:31 or of
SEQ ID NO:32 and/or a polypeptide of SEQ ID NO:7 or of SEQ ID NO:8. Preferrably the



The term ' pharmaceutically acceptable” neans a non-toxic material that does
not interfere "~ with the effectiveness of the biological activity of the
active i NP 2WP@MAY Such preparations may routinely c ot kF2004/010471
pharmaceutically acceptabl e concentrations of salts, buffering agents,
preservatives, conpatible carriers, sgpplenmentary inmmne ‘potentiating agents
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such as chenot herapeutic 25 agents. Wien used in nedicine, the salts should
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pharmaceutical conpositions may contain suitable buffering agents,
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suspend|
20  of the invention may be used in combination with a calcineurin inhibitor, e.g. cyclosporine A, Q -
)

cyclosporine G, FK-506, ABT-281, ASM 981; an mTOR inhibitor, e.g. rapamycin, 40-O-(2-
hydroxy)ethyl-rapamycin, CCI779, ABT578, AP23573, AP23464, AP23675, AP23841, TAFA-
93, biolimus-7 or bioimus-9; a corticosteroid; cyclophosphamide; azathiopsine; methotrexate;

a S1P receptor agonist, e.g. FTY 720 or an analogue thereof, leflunomide or analogs

25 thereof; mizoribine; mycophenolic acid; mycophenotate mofetil; 15-deoxyspergualine or
analogs thereof; immunosuppressive monoclonal antibodies, e.g., monocional anfibodies to
leukocyte receptors, e.g., MHC, CD2, CDS, CD4, CD11a/Cb18, CD7, CD25, CD27, B7,
CD40, CD45, CD58, CD137, ICOS, CD150 (SLAM), OX40, 4-1BB or their ligands, e.g.
CD154; or other immunomodulatory compounds, e.g. a recombinant binding molecule

30 having at least a portion of the extracellular domain of CTLA4 or a mutant thereof, e.g. an at
least extracellular portion of CTLA4 or a muiant thereof joined to a non-CTLA4 protein
sequence, e.g. CTLAdIg (e.g. designated ATCC 68629) or a mutani thereof, e.g. LEA29Y, or



agents. The sterile injectable preparation also may be a sterile injectable
sol ution Qg 26dRRREEI ON I N a non-toxic parenteralty-accepépibaodbioyant or
solvent, for exanple, as a 25 solution in 1,3-butane dioi. Anrong the
accept abl e vehicl es and sol vents that y be enployed are water, Ringer's
solution, and isotonic sodiumchloride solution. In addition, sterile,
f+i xed oils are conventional ly enpl oyed as a solvent or suspendi ng nedi um
For this ose any bland fixed oil may be enpl oyed including synthetic
nono- orotlaﬁer- gen ule|iphibitagel; &.9 oMADS &f loy ra@lea@afsw@ﬁhta@hl@m hckigiInay be
,used 1N ey Bh gaﬁ,e&' 8B drHIAOLAS v AG Lbhddlis  ormul ation suitable for
oral, cutane ntraveno , Intramusculary etc. administrations can be
f ound |n Rem ngton's Pharmaceuti cal Sciences, Mack Publ i shing Co., Easton,

PA. WO Zevsfiastispamomttyl Bl ERQ REHinding Srolequieeliihe Byention, aOBRBBI t i on may
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corrponent conpounds, e.g. a label or dravvi ngs The conpositions of the

i nventi an be adnjnistered as. a fre i nation, or cap. be fornul ated
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dependi 'IEDdBR@RBLHﬁ’Qﬁﬁ fblectia eledifBingBodhe beSentitNentioh! d assbistidrowtFataéast
adm ni stration, the ﬁigem red duration, the rate of 15 rel ease of the active

agent aRfePharmareytiealiy apcepiabls P"l’r?eb?‘ ¢l¥gPkondition to be treated. Diseases
as outlined above to be treated with a CD45R0/ RB bi ndi ng nol ecul e of the

pregent ThaMGH fphanaé@nﬁcanpebéb;ﬁ&mb icBier aﬂdnuehh #1UIBH hEFOMehNECbtsr mbydt ar e
not limted to autoi mune diseases, including rheumatoid arthritis,

psor i asicempptipe F?'IdSO' liguig Sillerm dilvents grresgrpsulating sybelanegssuhighearersyiiable fang ty pe
Il di abgbiRinistratbh idth 8 nSdRA8 Fhduding abrra.aﬁs OReRPR “SilribClbnottd 68 oRfdnitsorcol i ti's
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i ncl udi RgsARINAESIBRon( - limted to, organ and tissue allograft and
xenograft rejection, e.g. for the treatnent of recipients of e.g. heart,
| ung conbi ned heart-l un l'iver, kidney, pancreatic, skin or coneal

(tr ”ép| dhe demyiphamagsntically peceptaliel drsans awIRioxicsatenialdhatsioes wohigteleree mar r ow
with the effectiveness of the biologica! activity of the active ingredients. Such preparations

may routinely contain pharmaceutically acceptable concentrations of salts, buffering agents,

preservatives, compatible carriers, supplementary immune potentiating agents such as

adjuvants and cytokines and optionally other therapeutic agents, such as chemotherapeutic
25 agents.

When used in medicine, the salts should be pharmaceutically acceptable, but non-
pharmaceutically acceptable salts may conveniently be used to prepare pharmaceutically-

acceptable salts thereof and are not excluded from the scope of the invention.

The pharmaceutical compositions may contain suitable buffering agents, including: acetic

30  acid in a salf; citric acid in a salt; boric acid in a salt; and phosphoric acid in a salt.



25 transplantation, and/or pancreatic islet cell transplant rejection;

psori asi syalfk Ltd S such as atopic and contact dermatjtis including
allergic ‘(’:vont aégtﬁﬁgiedr matitis; inflammatory bowel di seasebﬁm%@4’3Fq4é¥gi es,
including allergic asthma. WO 20051026210 PCTI EP20041010471 26 EXAMPLES
The invention will be nore fully unde8tood by reference to the follow ng
exanpl es. They should not, however, be construed as |limting the scope of
the invention. In the follow ng exanples all tenperatures are in degree

Cel si Ughe PndfRacetBslicaaipBsiidy aifh mayROARSH, SpacHdip Aliitable présdridtnEY dgén bi ndi ng
mol ecul e according to the present invention conprising |ight chain of SEQ
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CD45RO RB bi ndi ng nol ecul e according to the present invention conprising a
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and popopls: Maner sk sehisnebiatTmS By oo kR Borl ey sonw
a pol ypesd)irday bé eBipdvieDto e ektan that phjigra pdledace be®hi. | D NO 31

(VHEN73D/ hunVv2, VHEN73DNL2 or VHEN73DI VLmM); or a pol ypeptide of SEQ ID NO 7

and po eptide of SEO | D.NO 32 VHONY 3 unv2, VHON73DNL2 or, VHEN73D NLM) .
20" TheTbE BRasmts Sl PRy R rday EOERREY BeBasRpidn Ui Bedebiforh bt oy
cagj onnﬁycbgWEDTriﬂmhrmls(@gu?phgtho@ﬁ \BeINkn(mmett_ﬁz pﬁroflpshgmﬁaézly_rldgl metidagdr lof oIk . :
I educt ase en dinitrilo tetra acldli c acl . enzyne 1|1 nke
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crystallizable 30 F(ab' )2 fragnent antigen-binding; hivalent FITC

f | uor eaRdinimately H’i“&ﬂf%ﬂ‘&t@h"e mpound into association with a liquid carier, a finely
divided solid carrier, or both, and then, if necessary, shaping the product.

15  Compositions suitable for oral administration may be presenied as discrete units, such as
capsules, tablets, lozenges, each containing a predetermined amount of the acfive
compound. Other compositicns include suspensions in aqueous liquids or non-aqueous

liquids such as a syrup, elixir or an emuision.

Compaositions suitable for parenteral administration conveniently comprise a sterile aqueous
20  or non-aqueous preparation of a polypeptide or nucleic acid encoding the polypeptide, which Q P
is preferably isotonic with the blood of the recipient. This preparation may be formulated :
according to known methods using suitable dispersing or wetling agents and suspending
agents. The sterile injectable preparation also may be a sterile injectable solution or
suspension in a non-loxic parenterally-acceptable diluent or solvent, for example, as a
25 solution in 1,3-butane diol. Among the acceptable vehicles and solvents that may be
employed are water, Ringer's solution, and isotonic sodium chloride solution. In addition,
sterile, fixed oils are conventionally employed as a solvent or suspending medium. For this
purpose any bland fixed oit may be employed including synthetic mono- or di-glycerides. in
addition, fatty acids such as oleic acid may be used in the preparation of injectables.
30 Carrier formulation suitable for oral, subcutaneous, intravenous, inframuscular, efc.
administrations can be found in Remington’s Pharmaceutical Sciences, Mack Publishing
Co., Easton, PA.



FBS foetal bovine serum WO 2005/ 026210 PCT/ EP2004/ 010471 27 GvHD

graft-vs- Rpghogdiosase HOW human cytomegal ovirus pronotei,clfﬁbgml—hgﬂn
Rerformance Liquid Chromatography |FNy interferon gamma 5 IgE

i mmunogl obul in isotype E tgG immunoglobulin isotype G 1L-2 interleukin-2
lu international units MALDI - TOF nmatri®5 assisted | aser desorption ionization
--time of flight 10 M.R m xed | ynphocyte reaction M.C m xed | ynphocyte
culture MP1 matrix protein 1 from henophilus influenza MIX nethotrexate PBS
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experi rren rectl d _as the st .mul, a frer the
T Ponl anpisuisiadriototd Flendbriibh roliobMRgiieit 4 Rb8 pneA b Eicabfat: { om
PBMC byageitith $éparate uﬁ%@gamﬁmpwﬂaﬁwlwheeahm it dusplie f@m@eaudabie
cont am [ Ils e renov netic II-de | eted PBMC are
o n SR BhfihistEion B e CompaRen R PR T eisioely S BN ADTHE, 6Gether
P%EPZWM&&Q&H; for use, optionally with further means for facdltatmg_compuance with the
administration of the component compounds, e.g. a label or drawings. The compositions of
the invention can be administered as a free combination, or can be formulated into a fixed
combination. Absolute dosages of the compounds will vary depending on a number of
factors, e.g. the individual, the route of administration, the desired duration, the rate of
15 release of the active agent and the nature and severity of the condition to be treated.

Diseases as ouflined above fo be treated with a CD45R0O/RB binding moiecule of the
present invention alone or in combination with other drugs include, but are not limited to
autoimmune diseases, including rheumatoid arthritis, psoriatic arthritis, autoimmune
thyroditis, Graves disease, type | and type |l diabetes, multiple sclerosis, Crohn's disease
20  (CD), ulcerative colitis (UC), systemic lupus erythematosus, Sjégren syndrome, scleroderma,
o autoimmune gastritis and glomerulonephritis; transplant rejection, including, but are not
( L limited to, organ and tissue allograft and xenograft rejection, e.g. for the treatment of
recipients of e.g. heart, lung, combined heart-lung, liver, kidney, pancreatic, skin or corneat
transplants, graft versus host disease (GVHD), such as following bone marrow
25 transplantation, and/or pancreatic islet cell transplant rejection; psoriasis; dermatitis such as
atopic and contact dermatitis including allergic contact dermatitis; inflammatory bowel
disease and/or allergies, including allergic asthma.



28 PBMC, CD3' T cells or CD4'" T cells are used as the responder cells in
M.R. Cel | e._ epared fromdi fferent donors to stinulator cells. CD3' T
cells ar e%ﬁ?%fpg‘é“ﬁy negative selection using anti- CD1BCHEB200#0H&EL CA)
goat anti-nouse |1gG Dynabeads, anti-CDl4 Dynabeads, CD19 Dynabeads. In
addi tion anti-GDS Dynabeads are used tO purify CD4' T 5 cells. The cells
obt ai ned are anal yzed by FACScan or FACSCal i bur (Becton Dickinson & Co.,
CA) and the purity of the cells obtained was >75% Cells are suspended in
RPM 164EXAMPILES™M suppl enented with 10 % heat-inactivated FBS, penicillin,
streptomycin and L- glutam ne. Reagents 10 The chi meric anti -CD45RO’RB mADb
"candi dat e. ! a an i sotype ntroI I’IC ant i is al so
genera’?ﬁbe '"%ﬁ?@ “('n‘fﬂ E%‘%I”PS‘FE Oﬁ'g%yéﬁ Wﬁoyﬂfe YB3 £E&FM Eﬁ eyhol e

| i npet érmntamdwever beasonBipldtbas linhiting thel dcopl of thelitvenion.af thd IIbWARg

Phar m ngené Di . Anti-hugan CD154 mAb 5c8 is according to

Leder nefieSPIeR "1%@%'3“1@5@‘? IReire@req &@8iUSy mphocyt e response (MLR) Aliquots of
1 x 105 PBMC or 5 X 10 of CD3' or CD4' cells are mxed with 1 x 105

i rradi atiecaRGilYhie MhAS" of "&RimEric ghiuﬁmsieal @t@dsszorml binam@ rﬁ&@c@bc&ﬁﬁ(ﬁg it the

each well of 96-wel| culture plates (Costar, Canbridge, in the presence
ot he The res8RLEVGRSN GOMAHSEA JaN hoR! SR 13 MSM@?@W of RER15
fragmenyoef goat anti-nouse |Ig or goat anti-human |Ig specific for 20 Fc
portion (Jackson |InmunoResearch, West G ove, PA) is added at 10 pg/m in
addition to the candidate mAb To ensure optimal in vitro cross-|inking of

the t arljtﬁ “homspispd patlkedysis a GRASRORR btﬂémgsrn%!e@ﬂe areqidied tq the meﬁﬁnlt 5 dayﬁ at
37C ~
3+ ty R pBRRIERG ppepgpidyf St H NSRS ol B PN T o M)
:/L gﬂﬁqr(vf@hm\éh \HISYL veHEDGY, 2 polypentide OE RECE b NOW anyl @ poluperitdeof mﬁ} 25

ol asma: S5 0 QO (i) £ VARV FEEIIcITS BBl Se Pl G 7ol

cr oss- | pahpeptidesofeBEQ 30 NO:B fdHafhuoVH VHEYLZrat HHENLaxﬁt asrolype;ﬂmle@ SBOID

o6t ho M pridpnpeR g bSEd fok ncko RtV Scnar BG4 1 Pf Focnee

second grilypeplideagfc3EQ 1D (N8 Jant rpag'pewﬂdeaff SEMID Na:3t M-IMTSEth‘mVCJ fic for Fc

calg a’{{é{éﬂ-{;ﬂ%}& Xﬁ%ﬁﬁ%ﬁgﬁ v O%FSEQ‘@%?W ¥W8H‘]€$8§%§9e of

cont r olpINKG32 (mamm;mﬁvs.mmmswvfn DABHEINT 3DRVINY; a pOBbéptille of SEQ ID
NO:7 and polypeptide of SEQ ID NO:31 (VHEN73D/humV2, VHEN73DNL.2 or
VHEN73D/VLm); or a polypeptide of SEQ 1D NO:7 and polypeptide of SEQ ID NO:32
(VHQN73D/humVv2, VHAN73D/V1.2 or VHEN73D /VLm).

20  The following abbreviations are used: Q ,
APC antigen presenting celt
CEX cation exchange chromatography
c.p.m. counts per minute
dhir dihydrofolate reductase

25 EDTA ethylen dinitrifo tetra acidic acid
ELISA enzyme linked immuno-sorbant assay

ESI-Q-TOF electrospray ionization — quadrupole — time of flight

FACS fluorescence activated cell sorting
Fc fragment crystallizable

30 F(ab') fragment antigen-binding; bivalent
FITC fluorescein isothiocyanate

FBS foetal bovine serum



I nhibition of primary MLR by 10 pg/m of a candidate mAb according to the
present i i esponder Stinulator (trr. PBMC) % of LAt #211 CD4
#219 CD3 g%ﬁggdsﬁ?sz#gzo CD4 #219 CD3 dept. 63-07 #227 wﬁéggg%h%%(}epl.
65.96 #229 CD4 #219 CD3 dept. 50.76 Ayerage SD 60.83 6.83 Significantly
different fromcontrol value (P<0.0Dl) A candi date mAb according to the
present invention inhibits primary MLR as can be seen 10 from TABLE 1. The
average inhibitory effect is 60.83 6.83 %in four different donors- derived
CD4' T &HR and st aeftasthoal digeasegni fi cant. The inhibition of primary MR by
t he "cangisglat e mAb" . i -dependent in the range of 0.001 and
- 10 pg/ of the "ca%mggmnﬁggoggjsﬁ%ﬁvﬁﬂfn Figure 1. K _ The I1C50 for the
i nhi bi t HALCof pr i makighMeRobpaace' dauid Chisareatogiaphy s det ermi ned fromthe 15
results gf three separate M R experinents using one donor PBMC as responder
- cel | s. Vﬂ\t'ﬂ, respoﬁgeéérwﬁm‘fmcel | s from Donor #229 and #219 and irradiated
PBMX: depjeet ed of T ighdmbglobslis isotyped® ors are mixed in the presence of a
"candi date mAb" or _(:ontrol cHi ma&ic with 10 pg/m of F(ab')2 fragnment of
goat antdGhunan | g. MEWNOSIAREAR SOWPE G epeated 3 times and percent age of
prolifegapi on in thgigessarce of a "candidate mAb" is calculated in
conparison 20 with the T cell proliferation in the presence of control Ab.
| 50 val¥ie is det eriaRAlioDRiIWHS Origin (V. 6.00). The cellular activity IC50

val ue i g3 qideat edm%@ixté%sigte@ﬁa?sfrgg(s;&pw ioRizdtion — fimBe2nigsl M) . WO

2005/ 026210 PCTI EP2004101 O 4 0 " Exanple 2: Secondary MLR In order to
ass®8s Wh& her a " capeddamrhosis reddli®ices unresponsi veness of CD4* T cells to
sfeci fi gyl | oanti gepsqy Y, is perforned in the absence of any
(an"bodles after the primry ' T cells are cultured with irradi ated

al | ogen®Rd st i nul at weirgerétein(Mrgwhemophitisgnfdtesga PBMC) in the presence of the

i ndi cat nti body | = | culture plates for 10 days (primary M.C).
Then, cgﬁ s are col':ng@?g%’?ﬁ%ayered on a Ficoll-Hypaque gradient to renove

dead cePBS, washed phusphateibtlfef@Majineand restinul ated with the sane

stipula , 30 party |l I | s or 1L-2 (50 Um). The cells are

cul ﬁreh’gi‘or 3 dayspea{%’gg'%ahgi‘dﬁﬁﬁqﬁk r‘l'ésti ve response is determ ned by pul sing
t he cel PBM@ t h 3H- t paripheiahblobd mdnbaudlestcellS - 20 hours of 10 culture. O?

?Itole(r:rhr iaFgl Zél ICsD4( Tg%ﬁﬁ%flgge %ﬂaem%éjal ur ed with irradi ated all ogeneic
RP reverse phase chromatography
SEC  size exclusion chromatography
20 SCiD severe combined immunodeficiency
Tieg T regulatory cells
xGVHD xeno-graft-vs-host disease

25 Example 1: Primary mixed lymphocyte response {MLR)

Cells
Blood samples are obtained from healthy human donors. Peripheral bloed mononuclear celis
{PBMC) are isolated by centrifugation over Ficoll-Hypaque (Pharmacia LKB) from leukocytes
from whole peripheral blood, leukopheresis or buffy coats with known blood type, but

30  unknown HLA type. In some MLR experiments, PBMC are direcily used as the stimulfator
cells after the irradiation at 40 Gy. In the other experiments, T cells were depleted from
PBMC by using CD2 or CD3 Dynabeads {Dynal, Oslo, Norway). Beads and contaminating
cells are removed by magnetic field. T cell-depleted PBMC are used as simtiator cells after

the irradiation.



depl eted PBMC taken from other donors) in the presence of 10 pglm of the
"candi datg 1z6afgontrol 1gGl chimeric Ab and F(ab’ )2fra&rrrent of ugoat
anti-human 1'g Primary MLR proliferation is determ ned Bhi/AB30H010:5
secondary M.R, the responder and sti ngbat or cells 15 are cultured for 10
days in the presence of the "candidat& mAb", then the cells are harvested,
washed twice in RPML1640 and restinulated with specific stimulator,
third-party stimulators or IL-2 (50 Umnm) in the absence of any Ab. Cell
prol i f PBMG,E03'ST callser G0 T antls deyyusel aRbigubspondet calistin MLRT@BllEaR: TABLE 2

R d T | % ) nhi biti + R #211 49, 9Q' #220
5o ba- piEpae o fifererh apRB o Epmbdeh A Gio L (s P Rulif o e
D05, 02600 POt PO LT D e o a0 e oo ed
n r 0o 1le e [ re
SDort 1 Dvdesis, <bag Didreate 0 asiiliop 2ol IS oerteidh alftia o R BRAL! ot
}[M'htfh acelsamhé datsa;f ILﬂmaedZ ESa@mmbhﬁéﬁQS@do?Fﬁmsuatiw%M& Ditafi@scﬁﬂ&turedfi n
e resenc (6] -4 . Irtron 0O - resu S 1n, e rescue o
ool [t EPatiA)end e pitit o e GG ohiaiep e r/ich Gl A6 siFRansd P OM TP
" candi H@Hﬁmnz%;éflbﬁ]eﬁtearwinﬁwme%;-ma@ﬁhﬁy@Fas,s bERitiIAR._ $tReptdiasdn hgerved in the

presence of Ig control Ab. These data indicate that the inpaired
secondgi{@miB&ponse in T cells treated with a "candidate mAb" is due to to
functional alteration of the responder T cells which becone unresponsive to
the spaghdde stinulator cells. Percentage inhibition is calculated
according'to the followng formula: c.p.m with control Ab-c.p.m wth

" chdi Tae ehimapc anti-GID45RORBMAY tcandidaterpib’andsanisplype eaaichatgoptiok i s Wag( y
perfor ' ' . ' - o
ANOVA ﬁﬁ#ﬁ%ﬁ%ﬁ%ﬁ%@%ﬁ?ﬁH‘Paf‘%@W‘*ﬁ’&?&%ﬁ@?ﬁ&h?%‘Zd"ﬂﬁ‘r%@%?“.%s <( 05
ar e cofksybide éntpeshengpyahint antecoinhirgohiuresmp br- 1 Orisruschased $iom BDused

(Sig V. 2. ~Exanphea 3. i Y . S | £S | Cl D-mi L., J
ngr o eatgoes: (it ot T el cEfh ol i 520 e b o Bt e s oo 1
(PBMO)1992 injected intraperitoneally into SCID mce C. B 17

[ GonsTac- Prkdcsad Lys& m ce (Taconic, Germantown, NY) in an anount

ISlI:]IJ igc.ﬁ%%rﬁlﬁgw%/%p%o%ﬂle%gp%nsé?){}Eﬂ?nei c graft-versus-host disease (xGvHD)
Aliquots of 1 x 10° PBMC or 5 X 10* of CD3’ or CD4" cells are mixed with 1 x 10° irradiated
PBMC or 5 x 10* T cells-depleted irradiated (50 Gy) PBMC in the each well of 96-well culture
plates {Costar, Cambridge, MA) in the presence of the indicated mAb or absence of Ab. In
some experiments, F{ab’), fragment of goat anti-mouse Ig or goat anti-human Ig specific for
20  Fc portion (Jackson ImmunoResearch, West Grove, PA) is added at 10 pg/mi in addition to
the candidate mAb To ensure optimal in vitro cross-linking of the target CD45 molecules. Q:y

The mixed celis are cultured for 4 or 5 days at 37°C in 5% CO, and proliferation is

determined by pulsing the cells with *H-thymidine for the last 16 - 20 hours of culture.

Other experiments are similar to those described above, but with the following exceptions: 1)
25  Medium used is EX-VIVO (Bio-Whittaker) containing 1'0% FBS and 1% human plasma; 2)

Anti-mouse total IgG {5 pg/ml) is used as secondary cross-linking step; 3) Irradiation of

stimulator cells is 60 Gy.



mce within 4 weeks after cell transfer. Such treated SCID mce are
her ei naf t ayodegioaspahed 25 as hu-PBL-SCI D m ce Mb-treat pppgpsiospissFBL- SCI D
M ce Hu-PBL-SCID mice are treated with a "candi date mAb" or nouse or
chinmeric isotype matched mAb control spgat day O, inmediately after PBMC
injection, at day 3, day 7 and at weekly intervals thereafter. Mabs are
del i vered subcutaneously in 100 pl PBS at a final W 2005/026210

PCTI EP2004/ 010471 32 conceptration of 5 I body wei ght .. The treat ment
s st oBBRAPHHILR PP ot e eRencaal e Eaaci s ARSI semist cOREs g
results | Botie ith 8lse8dhd 9 8t, Fdeirhdmasbf ebattantiGrmsind dRp" in
“this stl{J{clI:hyﬁJv{/aﬁ? IC!tbhe slfljrgvslbgfahl %@?i@t he ﬁ-)I%BLg SC D %ce. The si 8%?& cance of
t he r esfartrs postian{d 0 uairalll Reycantrgesinbibiion by Hie "casdidalg roAb duedlewaleddmal ysi s
using t - | F i A v9. 01
" sof twar g&"#ﬁ%@mﬁc}hg 6%{3“ é%fa\?igp E@ﬁgﬁ%e\g‘% SIE} f g&ﬁ%’#\ Fjpd:'?{'r g%r%%"? %(r:e %@%ﬁn\/\hi ch
not 5onlpBtBrisbadew: whet her a particular nouse is stilt alive but also
whether if it was sacrificed for reasons irrelevant to the

treat neghégj:-qease such as the requirenent of performin vitro 10 anal ysis
with its organslcells. Biopsies of liver, lung, kidney and spleen are
obt ai nednHilsition of, grimale MLRYCED fg/mi Hla camdidate alAtaddoording o thel grasentinvention

hu_ PBL ClD . m eco arao.uni nbao tha hoctanni na. (hof Arn ool |l  troancf ~r)

A~ T UCT AT o T™ LILA ™~ at CITO L> A2 T rrrraT LA VT O T CIr QAlTOT Ol e d

) ; A AL )
t hr oughout (eReFRORIRYS days) |t heStmuaferilipPBMCY | i ndi r%c@f IRRPMIAR | on df
their ar Crmear regress; €5 Wer ey gener at eg rmg—the |body
wepght | versus days p4ost-PBI\/E: transfg??/gjges obt al ned fromgg'gih npuse gnd 15
(suéeq hent | y, #228iGD4| opes (jcont r #219€DSukephnt i - CP45 treat 880 ce) wer 4

conpar ee—usi-ngf t}" poR—pargret ¢ ;l_‘,v"‘““g"“’ﬁ -hey—test—Resut-g—AH

hu- PBL; SCI D m%?«? tﬁ%%t ed witlh nmou#? @RE’ %R{-r ols had infil F?‘gﬁed human

| eukocytes | n#RBedang, |[iver angzsptesepnd diefl (414) weohen ca. 2 tjo 3

weeks pft-er cell transfer—MDeath is—a 20 |likely-—cpnsequence-—of xGvHD.

Contro| mAb-treated mi c&v¢@BehSPhore | ost weight [n a | EAEHEE-8Rnner, da.

10% an Tg@nmﬁ%jﬁiﬁeréﬁ Sontfll vallB(PELOPT D MCe Treated W th a “candi date
14) wt

mAb" survi‘ve out any apparent ‘sign of disease nore than 4 weeks,
even al t hough "candi date mAb"-treatnment was stopped after 3 weeks.

" Candi dAcandidptemfl aceasding tethe iseseatiayentisngphibiis-prignary ML aseaike seaiip to ca.
25 KV w L hi . ‘E@gq ifbrv ERRG 4 t.] I i nvention
Exp‘rﬁf;/sgr%'ﬂ ﬁﬂh%\?nheﬁ}%sae nt+r§%1§]§y conpﬁsg(?'ggigggé% I}I1 W{‘méﬂg ) NO 8, SEQ

| D NO 9¢erived CD4" T cells and statistically significant.

The inhibition of primary MLR by the "candidale mAb" is shown to be dose-dependent in the
range of 0.001 and 10 pyg/ml of the "candidate mAb”™ as shown in Figure 1.

{ k The 1Cs, for the inhibition of primary MLR by a "candidate mAb” is determined from the

15 results of three separate MLR experniments using one donor PBMC as responder cells. Thus,
responder CD4" T cells from Donor #229 and #219 and irradiated PBMC depleted of T celis
as stimulators are mixed in the presence of a "candidate mAb" or control chimeric Ab with 10
pg/ml of F{ab’), fragment of goat anti-human lg. Experiments are repeated 3 times and
percentage of proliferation in the presence of a "candidate mAb” is calculated in comparison

20 with the T cell proliferation in the presence of control Ab. ICs, value is determined using
Origin (V. 6.0®). The cellular activity ICs value is calculated to be 0.87 + 0.35 nM (0.13 +
0.052 pg/mi).



SEQ ID NO 10 SEQ ID NO 31 or SEQ ID NG 32 30 Expression vectors according

to the pl %{ﬁ‘ s shown in Figures 2 to 11 are constructed, conprising

t he corregfjcg1 ?’ﬂﬁ‘gﬁ‘hcl eoti des encodi ng the am no aci d se§GEHE000IHTanNi sed

i ght chain variable region humvl (SEQ D IVQO 8; Figures 4 and 6), humani sed

| i ght chain WO 2005/ 026210 PCr/ EP2004 0471 33 variable region hunv2 (SEQ
D NO 7; Figures 5 and 7), humani sed heavy chain variable region VHE (SEQ .

D NO9; Figure 3 and 10), or hunmani sed heavy chain variable region VHQ

I

I

( SEQ | Oexdnyiie;2: BegondaryMBRd 11), humani sed heavy chain variabl e region
VHE-N73D (SEQ I D NO 31; Figure 8) or humani sed heavy chain variable region

VHQ N73D (SEO I D 5 . FJ 9 ectivel These e i opn vectors
nave. 1t HE SR T AR ONIENE 2 COIAIE BIALEIE MO eoRansiYRIeSED) FBR DS Vi)
SEQ | D dNekifid & Ng)&@?sb&brhﬁry MIOR if b@ﬁ)me&'ﬁ@ﬂé%ﬁﬁ@ncéb antidolibs Nfesthe
(humvl), SEQ | D 18 and SEQ ID NQ 39 (humv2), or Q I D NQ 37

( VHE- NAsinpars MECSES4 D sl 32 mfad@@%@'lqgeﬂ% ﬁ"@fl'amfr?&ﬁ? gleeelignt i body

heagy %né:e&bbm@m ﬂleeﬁf@éé?r%ﬁ loPthe\iREiEAtES ah®ods il BESRII Rty atBs ffrSocel |'s 1~
Human kappa |ight chain expression vectors forf versions VLh and VLm I n order

t o condgtayséprinpang MiGalThen selissae saisried. drvesstbonl pidcdiidiypanee emdigndf® hunmani sed
I ght %\,@ d8hd g‘%‘mamde fyrasm, ?Hé\ égmr&a&%mﬁ@gé@g shn.ﬁﬁ@&met e

| i ght c aln vari regi ons (VLh an wer e exci se romt and

VLm corpealysiimylategrrels of B2 H04H Ml The cel!scar@rcylt@rsdrf@n ibg@ﬁeend(warprcﬂégam usi ng
Hi ndl | | to th
i i 1 1 SRESE R gyterdiifiad By pBblh e chS WA A i ror GBI SRR oo 1

cr éat edutiwel ng constructi on of the humani sed anti-1gE anti body TESL- 21 .
(Kol bi nger et at 1993) and which originally received fromM Bendig (MC _ ]

oF odao SBRCR S, PO et SRS Muccblun i ASERahofoneid Siralof BEd (ARILON

el ectr Qiapreaéceﬂamn:t tak@iz gomrsutuwmbm} nnrthi ]?{qesehee:agf :c‘qg pg}gtrxl Iof.m/e 'ea;ﬁd;ﬂ%:% X:_ ;t 5!5 UE
zflraflnin P‘@’f&ftg(gh mesic ﬁﬁél’efﬁgﬁ‘ﬂmﬁl‘ %P%@QPEQ %ﬁ@ﬁf?&" froma
3 m Clﬂrélﬂé@hoﬂ@'d&eﬁrﬂ%rﬁ’é@&@?&@@&rﬁ@yﬂ@m) meTbsgﬁmubeérdfauﬁm@t\c}k taRt chain

expression vectors for the humanised antibody versions VLh and
r edpec @ eylipredior iGctae in e peqseperol te erndidatemfly dben fignea¥sgsdma- | heavy

chai n @xR/(RY, %SN&FWEeSmfFQjMIYW &Y réshﬁu%ﬂélﬁ%ﬂg Smdidi6e, WilQ ession

&m
vector, a step-w se BBI’ oach was taken. First. élé npl et e variabl'e regi on

of VHQstdm!lmg onfli-8 IrplbiR the ebsanca @f aay MeC%pMieﬁwna% detgasined padlayn
Kol bi n%ecgfg%twpﬁ@@ £in Eng. 1993 Nov; 6(8):971-80) and subcloned into

30 the expression from whi ch the C21 insert had been
renoved using the
TABLE 2
Responder CD4+ T cells Donor # % Inhibition of 2¥ MLR
#211 49.90" Q)
#220 59.33*
#227 58.68*

20 ™ Significantly different from controi value (p=<0.001 determined by 1-test, SigmaStat
V.2.03). # p=<0.046



same enzynmes. A HindllIlBanH fragnent of PCRScript clone VHO containing the
conpl ete wahtdRhe16€9i on was then subcl oned i nto expresgtpipdefb@a7

C21- HCW- gamma- 1 cl eaved WO 20051026210 PCTI EP20041010471 34 with the same
enzynmes. This yielded the final expressgion vector for the humani sed anti body
versi on VHQ Human ganma-|1 heavy chain expression vectors for VI-JE The
construction of the final VHE expression vector encoding for the conplete

h i sed h ' £ h -1 hi d by di I
a1 nan e SR a8 PP bR TERer i By BErSREndRIb B Ry Che var i abl e
regi on igosheedueacdlohttieiticatimeht Batihvtd “casditisie noib” Gié -ceiBVvieriyedff@mlprizngay @8R on

* vector which was. created dur] truction o t he humgni sed anti-|IgE

ant i body?r§ Efured I RS PIRSRNCR 0@%@8@@3@%@ M-@Hﬁ&ﬂ@ R ESESHG i nal [y
r1 gcig\é%brfalflf_@ﬁtiw reBporibes of QT Eells|vahar wdd thﬁnﬁ‘?ﬁﬁécfwilﬂli-@ r\_fhmida%A?me_da et al _
' .. Ira ent. expression. I n cel.l s erT1o trans t1on

or 01 Do PrimEr ML BrfeTal SENAEIIAPSR 5o e prestycs 16 conbprAlR JHChS ches,
usi Ng Suies ingichtethditRd mhiRiicdQRchRRBEREpéifeatin TNRAd BOMted WitAGLBAndiddte nhArsT

di fferent exPr ession vectors described above are used for transjent

t r ansf edt fumiode fiangtipaal affgration opthe responder beellsuvhich BePmanrsywpsive iz eof two
cl ones g@@&iﬁéggrﬂgag?@g%‘chai ninserts (VHE or VHQ respectively) are
co-transfected into cells with each of the two clones encoding for the

| i ght chains (hunVl or hunV2, respectively), in total 4 different

conbi natfeserntage inkibilion ispaiculatethaceording tocthe fdlowingrforredaor s (VHE/ hunMl |
VHELRUNMV2,  VHQ hunvl and VHOlhurnV2). Before transfection, the plasmds are
q’i nearized with the restriction 20 endonucl ease Pvul which cleaves in the

‘egf on encodi ng t lep.-mewitk camicy Aenep.fomwithiipandidate mAb Thesatay before
transfection, 4 x 106 COS Sk of fresh culture nmedium are seeded
in 150 nmcell culture di s(r?]c' s}n gelgglg%{gcmé\tb this cell density generally

yi el ded 80% confl uency after 24 hours- On the day of transfection, four

di fferent conbinations of linearized heavy- and |ight-chain DNA expression

e um A0 B8 e b drohet ke sl Ve A0 2 roct Taanst ection

Reagent is then m xed thoroughly with the DNA solution. The DNA mxture is
i ncabat dihefdata it @nalyredby twoeway ADVafallawed hydDerirethvimetbogh i alt fast pmcedures Wi | e

conpl ex 0 s_pl . h i I from COS cel |
cul tured ?&%ﬁ%selg?'éggfeem&}ggﬁg%j %shnsggn@méq%ﬁﬁhﬁéésg 598%#%%'{@??%@% ugéﬁ?t ure medi um
(cont ai riBigmastME=BE3)and anti biotics) are then added to each 30 reaction tube
containing the transfection conplexes and well m xed. The final preparation
is imediately transferred to each of 4 cultures to be transfected and
gently mxed. Cell cultures are then incubated with the DNA conpl exes for 3

hour s atExakpBIaBnSAtcBurvivill istidies in SCID-mice

(1.,) Engraftment of hu-PBL in SCID mice
Human peripheral blood mononuclear cells (PBMC}) are injected intraperitoneally into SCID
mice C.B 17 /GbmsTac-Prkdc™™ Lysrb" mice {Taconic, Germantown, NY) in an amount
sufficient to induce a lethal xenogeneic graft-versus-host disease (xGvHD) in >90% of the
mice within 4 weeks after cell transfer. Such treated SCID mice are hereinafter designated
25  as hu-PBL-SCID mice

Mab-treatment of hu-PBL-SCID mice
Hu-PBL-SCID mice are treated with a "candidate mAb" or mouse or chimeric isotype
matched mAb controls at day 0, immediately after PBMC injection, at day 3, day 7 and at

weekly intervals thereafter. Mabs are delivered subcutaneously in 100 pl PBS at a fina!



I ncubation, the nmedium containing transfection conplexes is renoved and

repl aced %@%&‘%\g 2005/ 025210 PCTI EP20041010471 35 m_ of fresh culture
medi um Al st transfection, the culture supernat PAVEPZOPUOIO8H, | o5t ed.
Concentration of culture supernatants _For ELJSA and FACS anal ysis, the :
cul ture supernatants collected from 38 cells 5 transfected with heavy- and
| ight- chain plasm ds are concentrated as follows. 10 nl of each
supernatant are added to Centriprep YM50 Centrifugal Filter Devices (Cat.
No 431Qoncéattdtionpof mgleg bedoweibietd Thy trehtmenbwas atipped whehhs coatdirmige ep
filters are centrifuged for 10 mn at 3000 rpmat roomtenperature- The
centrlf"deﬁldPﬁ step is then repeated again with the renmaining 20 m of
supernatant using only 5 min of centrifugation and supervising the
concentgmdmnef/méatmennresﬁkse i nternmedi ate 500 pl of concentrated supernatant
I's recqvered, r.anifaerred to new M crocop ntr| fugal Filter Devices (Cat

N42412, The i caleyion 235558 e emeary Al A rand 81'4':8\}\'} $thdy waa thesyivalr ' s

progoc o the e PBOISTD higk EThessigafictnica o} ﬁ]e&éﬁJltsq§@‘Dé!uétéﬂfb9 th@taniticaps for 24
mn at 3000 rf)m at room tenperature, one timne m.n at 6000 rpm and

then, tPhpthedp %‘m’@ﬁabﬁﬁwﬁmga{h%%r%ﬁﬁwl@% ﬂﬂ#@ddméh% halpiab H"eevol uti on
15 The dysilo 69 sufRaef Tﬁ@mmcr&tsféﬂn\%@aﬁéwg@aeﬁn&ﬁséﬂammtegvgﬁ\.dfﬁmloo 120

pl corrésponding to a 250 to 300-fold concentration of origi culture

medi umoalydcdnsidst whethera padiculat mpusesis still alpie %ﬁb@rwlﬁbhﬁfahﬂwa@ aeerdiced &l ture

medi um, O URHL ARG oe{ﬁ[e‘i‘%aﬁﬁédtﬁn &%Hz?sr h¥ re Pﬁé%r[ﬁjlﬁéﬂg) the same
centri ugat I on pr ot oco escri ove ner I on O 10 nvel onm
tr 3disf mabaﬁw&ebmam@dﬂ&r&mm%mn luop4BsaeRBd Qﬂemanebmimmed rhm m)usa( -

vl of haBehls b Ry SRR OBRCE oo E BB, LR B AL M) e, abo

descr pression Vett Or s ento I ng he d I'ight
(hunmvl begmnlmgr(ﬂéﬁ)recdnaﬂll transfer} drel IORUGRGIIRBrdYY heo dayd) dinnaxseithenbbs badi es. Four

different conhi natiq of. _hea and. [ight chain ex ressmnvcto

(i et i 85 hes hedfiey i Aneard Surbh At lndd Re i dereaatbd S5 MBi st ect i on
accord bgay mighhe?rém days prgt-pPBMOEatsier vARiep @b&IMRRY fodrnleadh ﬁ%s@fanﬁaClh plasm d
s mxed In aneectro oration cuvette cm ga W t 06, I ive Sp210
cel¥s suRsrRavgaly. fheiq S CWW%FWJP&#&?@#’“E%W%W%@P&HS'"Q &% i ngs
are 15@8nparathettit ManpiwsitreybstRad GenePul ser instrunent. After

el ectroporation, cells are cultured for 20 h in culture nedi um (DVEM

suppl enented with 10% FCS penicillin, 30 streptonycin and L-glutamne). On
day t wheSHES sel ection drug G418 (Cat. N 10131-019, G bco) is added to a

final o maﬁmﬁ-stlw Fhl&f tréaté@wﬂﬁ hotse @mgcdnums rad?ﬂnﬁlt}ste@qidn%raé@k&yﬁetsm but ed

into one 96-wel | | at pi each_ we th prox. 105 cel per. wel | .

Ten t otheslupgyliver %ﬂ‘b?p‘ee‘tﬁfhd'g‘él WFWHH‘ E‘? 031'953 ‘HP%kSe@&% ek Hﬁnﬁe@@'ﬂéﬁt ai ni ng
Meglh UMikerp Ebikel B8h @ of KRN, Rftrol mAb-treated mice furthermore lost weight in a linear

manner, ca. 10% and more within 3 weeks. Q _

All hu-PBL-SCID mice treated with a "candidate mAb" survived (4/4) without any apparent

sign of disease more than 4 weeks, even although “candidate mAb"-treatment was stopped

after 3 weeks. "Candidate mAb™-treated mice increased weight in a finear manner, up to ca.
25 5% within 4 weeks.

Exampie 4: Expression of antibodies of the invention

Expression of humanised antibody comprising a SEQ 1D NO:7, SEQ ID NO:8, SEQ 1D NO:9,
SEQ 1D NO:10 SEQ 1D NO:31 or SEQ 1D NO:32
30 Expression vectors according to the plasmid maps shown in Figures 2 to 11 are constructed,

comprising the corresponding nucleotides encoding the amino acid sequence of humanised
light chain variable region humV1 (SEQ 1D NO:8; Figures 4 and 6), humanised light chain



WO 20051026210 PCTI EP20041010471 36 mAbs fromthese transfectants is

assessed bwoElésade2idsi Ng a coating antibody goat anti- hpggaphaghlay, (Cat.
No 109- 005-098, Jackson Labs) and a peroxi dase-coupl ed anti body agal nst

human kappa light chain (Cat. No A-716¢4 Sigma). Transfectants, which score
positive in this assay are selected for a conparison of productivity on a
per cell per day 5 basis, again using ELI SA (see below). The best cl one of
each transfectant is selected faor i medi ate_ subdoni b Iiniting di lution,
Usi ng. aVAEEIR RGORdNENT/SE0 D NQIT: Figsresand 7). IBHABERTERYY GATAEBSyr vi vi ng

_ subconeggish PHRIGEASHNOBNEFHuRS SRS F0) HasLrARNYEE heaby RRAANEEaNE RegopPanded i n
(418- contai ni ng sel ection nmedium until the culture volunme reaches 150 nl,

at whi cHH& IhNG1): Figuees Zarcbht)i hereaniged heawy cbaing/ariable regira VHENTHEG to

10 feedgéét‘)'z@'ivd?@i;t#i e8 .trﬁfmzigdgs"edfrﬁa%%cﬁéiﬁ%ﬁ%ré iGHeHea AR ;sm) it abl e

“transfeCtants grow out of the 96-we l'ates at a ftrequency of 20.8 % for
VHEI hiuniO;:3Z Figre ), sesperityehu iese eprasstaniwctop-Eavaim DN thucleolidek f or

1 33, 25o B Se G G DS Rea NIRRT ALY, JEGIOND B ARSEaIDNG, )

and cl of(MHER SER ID. MO( 1Z. a8 PlgNdBING & yhuravit), SEGD NQ: 18 20d SECOD WG/ 3% | / day)

for VHQ,hu . n t 1 and VHQ hunvl1
are sﬁgg]éjah%t ?r}’@%@eﬁ @%hzﬁ'f’f ‘%%%%E%r@%(@t?’%gwl%wr?/f i cation. The
anti bodies are purified fromsupernatants of stably transfectd SP2/0 nyel oma
cel | |i gesstruxtion ef mimenidsdaniERiiheary andlightathbinrexpfesaiohivettoys ohexpredsiar aphy
usipng an (E bhl I zed anti- 20 human 1gG~c matri x and si ze-excl usion
@ﬁﬁat@@ﬁ—c = |f required, endotoxin is removed using an Acticlean Etox
colurm (St er ogene Bi oseparations). Construction of humani sed anti body heavy
and | i ghumahaappelignt eRsin expresdrpvectdr foraxpsioasVidnand wl./Hp210 cel | s Human
kappa || ght, chain expressipon vectors for versiong Vlh d VLm . 25 The hunVl
(2P0 1) Inrterpomp B el DR on i Freing Rpihe Smmine umeerdighlos: on
pl asm deHaitod RInEA kabpadsoyPeDNR fNGmekSs Ry thy ebypletSidhd chiif varidbier s

SEQ 1D NQ 42) and

HUCDASLC M1 (5 -  AAAACCOGT TGTGACATTCTGCTGACOCAGICT - T, :
G LA AVEs and VAR PREEHOnUbT MRS AET Caaining PORETPIINRS ~43)
Eac{y 32 ST resgish i L ihetield | waeed
d??fescthec?ﬂ?%g@_so i ?f@é@?ﬁﬁgg?ﬂﬁgnﬁ%ﬁ ek piad itk b e o

di gest etpeqisthclennd islatbe Sidlihand Bamill sifescl G IndCHVdsampaexaressiRBvedor CvL1Sp20
( SEQ | Dyhich w3k ﬁ&?ﬁ%&@@@kgﬁ?ﬁﬁéﬁfbﬂﬁg]}ﬁ@ﬁ@d a1 aniday TESE.81 7)

respectively. L p | en used for e expression in Sp2/0 cells WO
2005/ 02é@iangeret A3 handwhigly eriginglly received from M. Bendig (MRC Collaborative

Centre, London, UK} {Maeda et al. 1991). The ligation products were purified by

20  phenol/chloroform extraction, and electroporated into electrocoporation-competent Epicurian
Coli® XL1-Blue strain (Cat. N° #200228, Stratagene). After plating on LB/amp agar plates

- overnight at 37°C, each 12 colonies were picked to prepare plasmid DNA from a 3 ml culture

(L
using the BioRobot 9600 (Qiagen). This vielded the light chain expression vectors for the

humanised antibody versions V0Lh and VLm, respectively, as further described in the

25  Figures.

Human gamma-1 heavy chain expression vectors for VHQ

For the construction of the VHQ expression vector, a step-wise approach was taken. First,

the complete vanable region of VHQ was assembled by PCR according fo the methology as

described in Kolbinger et al 1993 {Protein Eng. 1993 Nov; 6(8):971-80} and subcloned into
30  the C21-HCMV-gamma-1 expression from which the C21 insert had been removed using the

same enzymes. A HindlI/BamHI fragment of PCRScript clone VHQ containing the complete

variable region was then subcloned into expression vector C21-HCMV-gamma-1 cleaved



of the humani sed CD45RA RB- bi ndi ng nol ecul es VHE/ hunv 1, VHQ hunV | or VHE-
N730/ hu : 20 may then used for the expression in Sp2/0 cells of the
humani s%%@%ﬁ% bi ndi ng mol ecul es VHFJhumv2, VHQ hu¢a7ER2084430471

N73D/ hunV2. 5 Human ganma-1 heavy chain expression vectors for VHQ and for
VHE The two humani sed V' cDNA regi ons¥ar e anplified by PCR fromthe

recombi nant plasmds HCOW-GL HuA6-VHE (SEQ ID NO 16; Figure 3) and HOW-GL
HuA6- VHQ (SEQ ID NGO 15 Figure 2) respectively, using the PCR priners

HuCDA i sdibe enzfeAGE e \GSIIEEMTH A irdsaldn vectst for RE@uRAniYed AMibody
HuCD45HCQup ég CO CAGGCACAGGTGCAGCTGGTGGAGICA --3'; SEQ I D NO. 45) “and

HuCD45’f-’-EP%‘Y AAATCCTTCTAGAACTCACCTGAGGAGAG - T; SEQ ID NO 46). The PCR
fragnents' 3' ends were digested with BstElIl. Each PCR fragment is then

cl oneqymtgdr@alye Ghaintexpfasmpiveiorerl gyaHiCcassREAL cut with BstEl I and
the blunt end cutter H nclL ﬁzhe resulting plasmds are internediates to the

fi nal TBR5PREIRIGHAN @b e fingtYSEBragsion Yaretiensodifarigs Sraviogmigle swgnanised
HGs as §ENSR%h of INFRSEAMAEY1 isdhibe wadRehigled By ?ir?ﬁlglﬁgéﬂ% A Pirfni gh@nge of the

| eader seciuenqe whi ch™i's associrated to both of t e regions in the
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VHQ/MumV2). Before transfection, the piasmids are linearized with the restriction
20 endonuclease Pvul which cleaves in the region encoding the resistance gene for ampicillin.
The day before transfection, 4 x 10° COS cells in 30 ml of fresh culture medium are seeded
in 150 mm celt culture dishes. Seeding at this cell density generally yielded 80% confluency ‘2)
after 24 hours. On the day of transfection, four different cornbinations of linearized heavy-
and fight-chain DNA expression vectors (15 g each) are diluted in a total volume of 900 ut
25  of fresh medium without serum and antibiotics. 180 pl of SuperFect Transfection Reagent is
then mixed thoroughly with the DNA solution. The DNA mixture is incubated for 10 min at
room temperature lo allow complex formation. While complex formation takes place, the
growth medium is removed from COS cell cultures, and celis are washed once with PBS. 9
mil of fresh culture medium (containing 10% FBS and antibiotics) are then added to each
30 reaction tube containing the transfection complexes and well mixed. The final preparation is
immediately transferred fo each of 4 cultures to be transfected and gently mixed. Cell
cultures are then incubated with the DNA complexes for 3 hours at 37°C and 5% CO2. After

incubation, the medium containing transfection complexes is removed and replaced with 30
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o The mouse myeloma cell line Sp2/0 {ATCC, CRL-1581) is electroporated with the above
C g‘ described CHO-expression vectors encoding heavy (VHE or VHQ) and light (humV1 or
humV2) chain of the CD45RO/RB binding humanised antibodies. Four different
combinations of heavy and light chain expression vectors (VHE/humV1, VHE/humV2,
25 VHQMHumV1 and VHQ/MumV?2) are used for transfection according to the following protocol:
20 pg supercoiled DNA of each plasmid is mixed in an electroporation cuvette (0.4 cm gap)

with 8 x 10° live Sp2/0 cells suspended in DMEM / 10%FCS culture medium. Electroporation
settings are 1500 V, 25 yF using a BioRad GenePuiser instrument. After electroporation,
cells are cultured for 20 h in culture medium (DMEM suppiemented with 10% FCS penicillin,
30 streptomycin and L-glutamine). On day two the selection drug G418 (Cat. N® 10131-019,
Gibco} is added to a final concentration of 1 mg active drug / mt and the cells are distributed
into one 96-well plate, 200 pt each well with approx. 10° cells per well. Ten to 15 days later,

G4 18-surviving clones are expanded in G418-containing medium. Secretion of humanised
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The antibodies are purified from supematants of stably transfected SP2/0 myeloma cell lines
containing 10% FCS by a combination of affinity chromatography using an immobilized anti-
human IgGFc matrix and size-exclusion chromatography. If required, endotoxin is removed
using an Acticlean Etox column (Sterogene Bioseparations).

Construction of humanised antibody heavy and light chain expression vectors for expression
in Sp2/0 cells

Human kappa light chain expression vectors for versions VLh and VLm:

The humV1 (= VL1) or humV2 (= V1.2) cDNA is amplified by PCR from the CHO expression
plasmid SEQ ID NO: 17 or SEQ ID NO: 18 respectively, using the primers HuCD45L.C-Mlu
{5 — AAAACGCGTTGTGACATTCTGCTGACCCAGTCT - 3'; SEQ ID NO: 42} and
HuCD45LC-Hind (5" — AAAAAAGCTTGGTCCCCTGGCCGAACGTGAA — 3'; SEQ ID NO:
43). Each 321 bp PCR fragment is digested with Miul and Hindll) and ligated directly into the
light chain expression vector chABHCK.dhfr which is digested with the same enzymes. The
resulting plasmids are named LCVL15p20 (SEQ ID NO: 36; Figure 6) and LCVL2Sp20 (SEQ
ID NO: 39; Figure 7) respeciively. LCVL13p20 is then used for the expression in Sp2/0 cells

g
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VHQ hunMl and VHQ humv2 by SDS- PAGE under reducing conditions (gradient gel,

4 to 20%w meddxgigne gel, Novex) shows the presence of paipppbivifiated
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heavy chain band in each sanple. 15 Thgydifference in mass is estimated to
be in the range of 2 to 4 kDa. Western Elot anal ysis reveals that the upper
band is recogni zed by ants-human (H + L) anti bodi es suggesting that the
additional band is a heaVé chain variant. Cation Exchange Chromat ography

(CE) g Thef tanbvmaniped EP8eRAERE-pindingancieaiasedibhuml(ili YHOS UM heleVHE-
chromat gﬂm’ﬂum(/@%v@g?p yrﬁ?y #En E%’éc%’fﬁgfrl@ ée‘%Bnle‘éQiHn -8 Yb eehdG)he Wi | € the

“chineri IS essentl ree o het erogeneity ot her than the

C- t er m niumanjssdED4eR0/RRB-kindiag malaewiesi B I EBUEMZR M ol ecul es, i-e_
VHE/ hurrVﬁmafhﬁ.{‘{)grrvz, VHQ hunVvl and VHQ hunmv2, are found to be j very

" het erogeneous i n charge. A comon reason for charge heterogeneity in

anti bodies is the presencel absence of Lys at the Gterm nal end of the

ant i BodyHbreaw garomar hheayywihaimayprassio vectonsder YWd@landifor W3, The hi gh nunber of

Doak s o THEE ORERER G RERPIRE Bl it inel P el iy g oo
mol ecul e4CMVIES 2EI0BGO2(SEPET NEP26RiG@RE ) 4iid HCAMY-GSDBIABAGEA (SEQY HENOt 0 _
The. ot AU PR AT FoRgrmar BuCORR WIS b raums.
VHE huerMZA| GSCATHBE mc;_admd@rr@t’m?rmal yaséa DO 14 olﬁﬁ%mb (Qtfga {g-E1hu ][wz
el B puEReBt Al TEEhos TS ERRRAEILR o3 Sedll ok ) Pod FiCmaeie Fon 2) |
ar e t hern fRt T RCTAGARDPCREGTGAGISAGAEALE] T 1D «N@lizﬁe'?.m pPdRerapnRARr 81 on of

t he unexpected additional band at about 49 kDa is different between the two

fract i orfdds pesg fliggsted with Bofthh Sack PER frgmant is them cloned into thedwwary sl ES! -

Q TOF MagssatRefcidR FRichYsrIEAL bhagih myis Bld thE%uaR End Reud /hal. r‘l’h@‘?@éulti?fg
VHE/ hunV2 are then further analyzed by ESI- Q TOF nass spectronetry.” In the
bed

spect r ogHasmids eretinlerpediates o nabgrgrassian cPaFiruets anfareammedgr oups of signal s
ar e 4@bs | ' s ' ound in
he 1oy of SHYPSE Y Bl BB NS AR RibpRafbny PR buldbnild isBleadsTo 2110

Fr act i orchangeioiitbe daader sgasepce which igrssecigigd iebethtof I80Vi3E@idDs)in the adiginatt ed i n

addi ti Oq’e%’émé}gés %E%ﬁ'e%éﬁﬁs%%@'@'s%ﬁa%% Ue’],%'igoo Da. The second

group of sign cou not be correlated to any usually
obser vedMaWIViR iy CLIAVIGAP GAESH SEQABi Nt 73 Lblipsdiesntrhpiacedhduringdhpeaks in SEC

and t he HJ@@“%&%’E%WW'&%%%%I(D%HSW&%?OM each to variants of

an expect

20  The intermediates HCcassVHESP20 or HCcassVHQSP20 are digested with Scal and
g subsequenctly, the plasmids are digested with BamH!l and EcoRl. The 2.9 kb fragments
(‘----} s containing the ig heavy chain promoter and the Vy, region are purified and ligated with the 8.7
kb fragment of BamH!- and EcoRl-digested of a heavy chain expression construct. The
resulting plasmids are named HCVHESp20 (SEQ 1D NO: 40; Figure 10) and HCVHQSp20
25  (SEQ ID NO: 41; 11), respectively; and are used for the expression in Sp2/0 cells of the

humanised CD45RO/RB-binding molecules VHEhumV1, VHQ/Mumv1.

Human gamma-1 heavy chain expression vector for VHEN73D

Expression vectors HCVHESp20 (SEQ 1D NO: 40; Figure ‘f()) and HCVHQSp20 (SEQ ID

NO: 41; Figure 11), are used as templates for site-directed mutagenesis to achieve a N73D
30 mutation (exchange of an asparagine to aspartate in amino acid position 73 of the

CD45RO/RB-binding molecule’s heavy chain). This mutation eliminate a putative N-

glycosylation site. Mutagenesis is performed with the QuikChange® Multi-Site Directed
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For selection of transfectants, cells were cultivated in the presence of 1.1 mg/ml G418 Q)
{Geneficin, Gibco lot 3069464) for approximately 2 to 3 weeks. The dhir (dihydrofolate '
reductase) amplification marker located on the light chain construct allows amplification of
the dhifr gene as well as of the transgene by the folic acid analogue methotrexate (MTX). For
25 gene amplification, G418 resistant cells are cuttivated in the presence of 200 M MTX for a
period of 2-3 weeks foliowed by a further increase in the MTX concentration at 1 yM
resulting in an amplified heterogeneous cell pool. The antibody concentration is determined
by analytical ProteinA HPLC. The best producing pools are selected for cloning by limiting
dilution, using a seeding density of 0.3 cell per well to isolate high producer clones.
30



correlation between the results obtained with the two techni ques. The
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With a correlation coefficient of 0.998 for the IgG standard curve, the folfowing
concentrations are determined for the four different culture concentrates {ca. 250-300 fold
25 concentrated) obtained from transfected COS cells:

VHE/humV1 supernatant = 8.26 pg/mi
VHE/humV2 supernatant = 6.27 ug/mi
VHQ/humV1 supermnatant = 5.3 pg/mi

VHQ/MumV2 supernatant = 5.56 pg/ml
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acid. In conclusion, the asparagine rg i due N73 in the variable donmain of
the heavy chain is found 30 to be partially N-glycosylated. These sugar
speci es cause nass heterogeneity as well as charge heterogeneity that are
detect ed by SDS- PAGE, size exclusion chromatography and cation exchange
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band i LSiiR| E- N73D/ hunVvl at the expected 15 heavy chain (HC)
positigrr?g%gﬂb'ogt Crggéwgg . The HC-band observed for VHE-N73DlhunVl corresponds

to the | ower band of the doublet observed for VHE/ hunV2- The position of the
| i tht SP&PAGEnwdesredieing aprdifans t he protei ns anal yzed. Cation Exchange J
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c hr Onﬁlteﬁ)éélaw tlﬁé?ﬁbper band is recognized by anti-human (H + L) antibodies suggesting that
the additional band is a heavy chain variant.

Cation Exchange Chromafography (CEX)
The charge heterogeneity is evaluated by cation exchange chromatography (CEX) using a
20  PolyCatA cotumn (PolylC Inc). While the chimeric mAb is essentially free of charge
heterogeneity other than the C-terminal lysine variants, all humanized CD45RO/RB binding -~y
molecules, i.e. VHE/MhumV1, VHE/humV2, VHOQ/humV1 and VHQ/humV2, are found to be Q J
very heterogeneous in charge. A common reason for charge helerogeneity in antibodies is
the presence/absence of Lys at the C-{erminal end of the antibody heavy chain resulting in
25 three peaks in CEX. The high number of peaks visible on each chromatogram (>10; Figure
13) indicates that at least one additional modification is present in all four CD45R0O/RB
binding molecules.



After reduction with DDT the two humani zed anti bodi es VHF1hunV2 and

VHE- N73D/ hwigMoesi@sgr0anal yzed by Reverse Phase chronat ogr%;{zﬁﬁ)moﬁue to
the partial glycosylation on 30 asparagine N73, two heavy chalins' are

observed for VHE/ hunV2 (doubl e peak at about WD 20051026210

PCT/ EP20041010471 45 18.5 nin) anongs#ithe peak corresponding to the light
chain (at about 17.3 mn). For VIiE- N73D/ hunM, only one peak is observed

for the heavy chain (Figure 14). Exanple 6: FACS conpetition analysis

(bi ndi ngpd-pPagiEty) 5 The human T-cell line PEER is chosen as the target cell
for FACS anal ysis because it expressed the CD45 anti%%n on.its cell
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hour at OGS aRP Ry I BB TS GLPE ooy PoRl SRS Ftrckian 5y he BadRcs
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resuspende n- 0 uffer, containing 2 p ropi di um i odi de
i oh alneHRtEHRIN GRS e raEHoD % 8 1 deRatpeLin Fragiog Ja P TPED b ASSHRATy sed on a
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dose-dependent bl ockade of fluorochrone-| abel ed chineric antibody by the

content Al dSRERA KA dhe serang sigur-of sianals &t abert Hi0xd0Da seyidipakhesepieaidied 25
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control antibody, indicating that the bl ockingeffect by the different

humani sagd Hettvesppechansts imradoped PBS-RAGE spaesnend ieprh taavatianisf aspipeged

speci fi 'tgliogé{n_appears to be retained after the humani sati on process Undil uted
supernatant fromthe above nentioned SP2/0 transfectants or chineric

anti body 30 (positive controls) or isotype matched control antibody

( negat i Reversathase Cheomalogrgpt in cul ture nediumare incubated with 1.5x105

CER Pt 4P o e e e, AR DRI,
{:Xw separately analyzed. The fractions are reduced and alkyiated. In order to confirm _
completeness of the reactions the reduced and alkylated samples are analyzed by reverse
phased (RP} chromatography (SORBAX, Poroshell 300SB-C8). After reduction and
alkylation, the peak shape is almost the same as after reduction only. A shift in retention fime
25 is observed. Similar patterns are obtained for the SEC Fraction 1 and the Fraction 2 reduced
and alkylated samples. The VHEhumV2 protein pool sample, SEC Fraction 1 and SEC
Fracfion 2 (reduced & alkylated) are analyzed with ESI- Q-TOF mass specirometry. Several
mass peaks could be assigned to expected antibody forms. The same major peaks are
found in alt the three samples (protein pool, F1 and F2) but their intensities in Fraction 2 are
30  very low {Figure 14). |
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chromatography using SP Sepharose (Pharmacia). The column is equilibrated with 25 mM
sodium phosphate buffer, pH 6.0 (= buffer A) and bound protein is eluted with 250 mM NaCl
in buffer A (= buffer B; gradient from 0-65% B). The purity of the fractions is analysed by
using CEX. The fractions collected are re-injected on the SEC column to look for a
correlation between the resulis obtained with the two techniques. The chromatogram
indicates that the first group of peaks in CEX correlates with the pre-peak in SEC anélysis of
the antibody, that the second group of peaks in CEX leads together to the first peak in SEC
analysis of the protein poal {or Fraction 1), and that the last peak in CEX elutes as the last
peak in SEC (or Fraction 2).

In conclusion, the results described above {oligosaccharide profile for the SEC Fractions 1
and 2, CEX pattern obtained after de-carboxyiation, SEC patiemn obtained for the fractions
collected in CEX, mass spectrometry) strongly suggest the presence of antibody species

with complex oligosaccharides causing a) mass helerogeneity, leading to a double peak in

|nD
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S
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CD4A5R0O/ RB mAb but not the 1gGlL control antibody prevent the FITC | abel ed
chimeric agld 10 94 RB mAb from binding to CD45- expressl';&g mlﬁﬂll s as
determ ned by a decreased fluorescence signal. |In conclusion I's found
that the nodification of the 5 VHFJhumVl anti body to VHE-N73D/ hunVi does not
change the. epitope specificity of the umani sed anti - CD45R0O RB bi ndi ng

mol ecul e. Affinity of VHE-N73DI hunVvl for human or cynonol gus CD45 To
determne the affinity of the VHE-N73D/ hunM antibody for its epitope, the

r eact i vi $§C ahd bytie- disatet doubleieaby chainuband iGDdduced BRSBPAGE dhaggd | | i ne PEER

or the cynonmol gu nk ssing T cell line HSC-F can be
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described in Daley et al., 1995; J. Bl ot 253243. Briefl y, the staining
I nt ensi t&n&iﬁ:c@ﬁ&ﬁr@xﬂeﬁﬁﬁb&ob@ﬂﬁammﬂs FI TC-| abel ed anti body in the presence

-of varioys concentrat.ions of or. anti.bod sed..t

al ool ar Snen B Iaionh PUEBRE Series TR eeger 6F Pl chatind it dRey are ettty

1;: : rT sét45 Etclflﬁagddhﬂleq&@dﬁam‘eroahlawaﬁﬁ% cédqp%?cngml %@ggwsygmem eadnneg;mtvel{ WKE ) the
abel e use-deri ant) - n. - I ndi 'S

reasur BT S RE e BahE TS RBFiom@biakiRsRY PRl EEXCEIIS aGH it ho

surface ;%séﬁt‘ih QEEEemFleﬂaﬁvﬁyﬁgIdleg.lebaemesﬁmatﬁmhﬁa Radowikbly theN- hel p of

t he above nentioned F TC-Coniha ated mA6 Sm)use derived anti-huCbD45) 20

ant i bodyd'saely-newiaINiE aei daEe 5%8’&@%“%9'[(‘ oRdIMeAs Gmiaserdic thg Niegr ee.

Wth th I t [ at ed
el GrsSRREaRig hon phaseh! il P84 oY ond LER I

i oreonfrastdeite vaiyrhigh aRurdapuds apathed CEXftadtipp sironaly saaest bat libﬁoc edure.

det erm neegl ﬁveym&t':dc:r als a}rtgﬁﬁ'g%rﬁp%ﬁ%g‘%ﬁ t@%gﬂas\éﬁ M&&HJ uggt ede mMA6 25

on PEER ©rX Rgcidnscse aeammyrmgmw inAsy spsbometl TC f | uorescence as a
function of the total concentration of VHE-N73D hunvl. |f the cubic

equat i ongMBigA £ epresents the algebraically explicit description of binding
equi li br| ain a m xture of two conpeting ligands binding to one receptor is
i mpl enentledsan adtives preosjs@endiyzegiby S{JSPAGEeurum’rirmgmoogmam iliscanused to
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BT Epa o PO 1o st B REEH A lavis & eoeniianel aliarshgrils baften,

anti body binding to the target CD4SRO RB nol ecul es. Exanple 7: Biol ogical
acti vi t i SspapdtiobloANRNRO coluntti fpapBinaligdsesri CEX fractions

In order to confirm the usage of the potential glycosylation site in the variable domain of the
.20 heavy chain, about 1 mg of each CEX fraction is treated with papain to separate the Fab and

r,g - the Fc pant of the antibody. Preparative chromatography is performed on a Mono-S column.
Each of the sub-fraction collected is re-injecied onto the RP column to identify its content in
terms of Fab and/or Fc domains. Each of the sub-fraction collected is than analyzed with
ESI- Q-TOF mass specirometry. The results obtained show that a) the conserved

25  glycosylation site in the Fc part of the heavy chain is occupied by bi-antennary

oligosaccharide forms with none (G0), one (G1) or two terminal (G2) galactose units; b) that
in contrast, the irregular glycosylation site (N73) carries complex oligosaccharides containing

N-glycolyl neuraminic acid.

In conclusion, the asparagine residue N73 in the variable domain of the heavy chain is found
30 to be partially N-glycosylated. These sugar species cause inass helerogeneity as well as
charge heterogeneily that are detected by SDS-PAGE, size exclusion chromatography and

cation exchange chromatography.



5 1n this study, we have addressed whet her CD45RBI RO bi nding chineric
ant i body, __when resent in cultures of polycfonally activated primry human
T cells (“§)§ﬂﬂﬁg Vs the differentiation of T cells wi t RCHERM@MEEMRE stic
Treg phenotype, (ii) prevents or enhances apoptosis followng T cel
activation, and (iii) affects expressﬂﬁh of subset-specific antigens and
receptors after restinulation. 10 CD45RBI RO bi ndi ng chineric anti body
enhances cell death in polyclonally activated T cells Primary T cells

(m xture of CD4+ and CD8+ T subsets) were subjected to activation by anti-
CD3 plus anti-CD28 mAb (200 nglmm each) in the presence or absence
(=control) of CD45RBI RO blndlng chineric antibody. Excess antibodies were
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Cation Exchange Chromatography (CEX)
Cation Exchange Chromatography {CEX) is performed as outlined above, Resuits obtained

20  for CEX analysis show that the charge heterogeneity of VHE-N73D/humV1 is reduced to the o N
C-terminal Lysine variants (three peaks) as compared to the high charge heterogeneity of
VHE/humV2 (>10; Figure 13)

MALDI TOF analyse (mass spectrometry)

The detected mass for the heavy chain and the light chain obtained by MALDI TOF anaiyse
25 {mass spectrometry) are in close agreement with the expected mass, deduced from the

amino acid sequence of VHE-N73D/humV1.

Reverse Phase chromalography (RF)

After reduction with DDT the two humanized antibodies VHE/humV2 and VHE-N73D/humV1

are analyzed by Reverse Phase chromatography (RP). Due to the partial glycosylation on
30 asparagine N73, two “heavy chains” are observed for VHE/humV2 {double peak at about



CD4 and CD8 ( (1 Followng stinulation, T cells induce and upregul ate the

expr essi ORy@hoposRYh@l surface receptors, such as CD25, pBEERp2dowdlednr)
CD154 (CD40-Ligand) and others. In contrast, the |evel of expression of CD4

or CD8 is thought to stay relatively cggstant. We reproduci bly observed a
strong increase of both CD4 and CD8 antigens on CD45RBI RO bi nding chineric
anti body-treated but not on control Ab-treated T cells after activation. The
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Am no acid sequence of chineric |ight chain D LLTQSPAI LSVSPGERVSFSCRASQN
| GTSI QN?M tive pariopis); g@lp%gg:g@usqgnumdy or chimieric antibody (posttive
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KHKVYAChymRoIsES spiibadgrsgeapies), is first added in each well at the indicated ooncentrabons in
the text. After 1 hour of incubation at 4°C, PEER cells are washed with 200 i of FACS

buffer by centrifugation. Cells are subsequently incubated for 1 hour at 4°C with chimeric
antibody conjugated with FITC in 25 yl of FACS buffer at the final concentration of 20 pg/ml.
20  Cells are washed and resuspended in 300 pl of FACS buffer containing 2 pg/mi propidium
iodide which allows gating of viable cells. The cell preparations are analyzed on a flow
(e cytometer {(FACSCalibur, Becton Dickinson).

FACS analyses indicate a dose-dependent biockade of fluorochrome-fabeled chimeric
antibody by the concentrated humanised antibody cuiture supernatants. No dose-dependent
25  blockade of chimeric antibody binding is seen with the isotype matched control antibody,
indicating that the blocking effect by the different humanised antibody combinations is
epitope specific and that epitope specificity appears to be retained after the humanisation

process.

Undiluted supematant from the above mentioned SP2/0 transfectants or chimeric antibody
30 (positive controls) or isolype matched control antibody {negative controls) at 2 pg/mi in

culture medium are incubated with 1.5x10° PEER ceils in 100 ut for 30 min at 4°C. Then, 100

ul PBS containing FITC-labeled chimeric antibody is added to each sampie and incubation at



SEQ ID NO 4 15 Ami no acid sequence of chineric heavy chain

EVQLQQSGR OCASVKVBCKASGYTFTNY! | HWKQEPGQGLEW GYFNPYNHGTKY
NEKFKG?A?E*PX@&%F&YNDLSSLTSEDSN YYCARSGPYAWDTWGQGT TVT\WEZ A 2004/010471
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTV% GALTSGVHTFPAVLQSSGLY
SLSSWWTVPSSSLGTQTY! CNVNHKPSNTKVDKRVEPKRSCDKTHTCPPCPAPELLGGPSVFL 20
FPPKPKDTLM SRTPEVTCVWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRW

SVLTVL HQDW.NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTL PPSREEMITKNQVS

L TCL VK @EF B Blini¢E W SINBHRE SN YHA T P\ADS DGERFgY Sils EvOKSRYRDEIRS FACS-PBS
ggyy;sa%w%%%l'l ?PB%B %—?Ac‘?llrzlgnlygn I}Par?d aNHéiyl'zee%tblyc}Fowsc urﬁer}?yeugrqg 8 (Eert]:%na
GACATT CTekirisoA CROSEEIH GGASAIASIEGRGTRE CERAGTLDACSABMBCESTsY\ Was on live cells,
GITTCT W@TT CAAGCATACAGTGGTATCAACAAAGA
ACAAATEBT TN&‘&%?A‘@H%T- GAGTCTATCTCTGGGATCCCT 30
TCCAGGTTTAGT GGCAGT GGATCAGGGACAGATTTTACTCTTAGCAT CAAGAGT GTGGA

GI  GANBER driflfsAS8Hdv TadUhab 8188 Giinddnisb 8 UBASREARG DI

it fabldculds, e.g.
CT T 20051026210 PCT/ EP20041010471 51 SEQ ID NO 6
NG| eoVHEIE ard SHENBUEY hGuEnGl s BeRpP aEcheasEaTPrsTbpgY compete wi
GAGGTGRARST,

MHMWWW i ¥ eell line PEER.
ATGTCCTGCAAGGCCTCT GGATACACAT TCACTAAT TATAT TATCCACT GGGT GAAGCA 5

GGAGCCT GGTCAGGGCCT TGAATGGAT TGGATATTTTAATCCTTACAATCATGGTACTA
AGTACARPepitipiNef ¥HEANASHRRemMICACACT AACT GCAGACAAAT CCTCCAACACA

GCCTACH, (S ehed N ALGSA\TGAE D 6&@%@%@@ mo!ec&ﬂe

GATCAGGA ATGCCTGGT T TGACACCT GGGECCAAGGGACCACGGTCACCGTCTC  CICA" 10 ~. az
| DINO. YHE# M, i gntheexebangesyf dbe asperaging imasriasiete injagino atidipesiton 7§kt ed ?
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NO 8 epitope, the reactivity of VHE-N73D/humV1 with a CD45-expressing human T cell line PEER

is analysed in a competition binding experiment.

PEER celis are incubated with VHE-N73D/humV1, with its chimeric predecessor or with a
15  non-binding isotype control IgG 1 antibody. Unbound antibody is washed off and the celis are
subjected to an incubation with fluorochrome fluorescein isothiocyanate (FITC) tabeled
chimeric anti-CD45R0O/RB mAb or FITC-labeled isotype IgG1 control antibody. After
washing, the cells are subjected to flow cytometry analysis to quantitate the amount of FITC-
tabeled antibody bound to the pre-incubated PEER cell: PEER cell cultures are centrifuged
20  for 10 min at 400 times the standard gravity force (g) and the medium is removed. Cells are
resuspended in FACS buffer (PBS containing 1% viv FBS, 0.1 wiv EDTA and 0.1% wiv Q }
sodium azide) and seeded into 96-well V-botiom microtiter plates at a cell density of 1x10°
celts per well. The plate is centrifuged and the supernatant is discarded. Each sample of
cells is incubated for 30 minutes at 4°C in 50 pl of FACS buffer containing 20 pg/mi of either
25 chimeric anti-CD45R0/RB mAb, VHE-N73D/MhumV1 or 1gG1 conlrol Ab. Next, PEER cells are
washed twice with 150 i of FACS buffer by centrifugation. Cells are subseguently incubated
for 30 minutes at 4°C in 50 pl of FACS buffer containing 20 jig/ml of either FITC-conjugated
chimeric mAb or FITC-conjugated 3G5 conirol Ab. Finally, cells are washed and
resuspended in 200 pl of FACS buffer containing 7-amino actinomycin D (7-AAD) at 1 pg/ml,
30  which allows identification of viable cells during analysis. The cell preparations are analysed
on a FACSCalibur flow cytometer (Becton Dickinson).



Part of am no acid sequence of humani sed |ight chain designated hunvl (hunwv
= VLh) 20wblbdskieHéT LSLSPCGERAT LSCRASQNI G TSI QAYQXKP G%P@M‘joﬁg&‘ﬁﬂi& SA PS
RFSGSGSGTD FTLTI SSLEP EDFAVYYCQQ SNTWPFTFGQ GTKLEJK SEQ I D NO 9 Part of

am no acid sequence of humani sed heavygsghain designated VHE 25 EVQLVESGAE
VKKPGASVKV SCKASGYTFT NYI | HWKQE PG(XJ_EW GY FNPYNHGTKY NEKFKGRATL

TANKSI STAY MELSSLRSED TAVYYCARSG PYAWDTWEQ GTTVTVSS SEQ I D NG 10 30 Part

of am no acid sequence of humanl sed heav chal n desj gnat ed VHQ .QVQLVESGAE
VKKPGASVIKE/© mevﬁr wem‘(f VNFE& CiE@ER ARIAT L

TANKS| STAY ShehGShiABER @thYﬁMEBBE ve;rtmm&: YRR AR

" PCTI EP2004/ 010471 52 SE NGO 11 Nucl edti de sequence encoding am no acid
sequenc &DASBUREB p@bdrom bin mg to CD45-expressing PEER cells as determined by a
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AGTACAA:F@%%% AGECAREEGC GCAAACAAAT CCATCAGCACA
GCCTACA ' GCGGTCTACTACTGTGCAA

GATCAGGACCCTATGCCTGGT TTGACACCT GGGECCAAGGGACCACGGTCACCGTCTC  CTCA 10 SEQ ID
NG 12 Nucl eoti de sequence encodi ng am no acid sequence SEQ I D NG 10
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experiment, similar to the procedure described in Daley et al., 1995; J. Mol. Biol. 253:243.

Briefly, the staining intensity of PEER or HSC-F cells with FITC-labeled antibody in the
presence of various concentrations of unlabeled competitor antibody is used to calculate the
15  unlabeled antibodies’ affinities. More precisely, in a first step, the conceniration and
flucrochrome labeling stochiometry of the FITCHabeled mouse-derived anti-human
CD45RB/RO binding molecule A6 (mA6) is measured. Next, the concentration of the target
molecule, CD45, on the surface of the PEER or HSC-F cell line is be determined with the
help of the above mentioned FITC-conjugated mAS yes (mouse-derived anti-huCD45}
20  aniibody and using fluorescent beads with known molecular labeling degree. With the
s concentration of ceflular CD45 receptors and its FITC-conjugated ligand known, the affinity
{ ;: ~  of FITC-conjugated mAB to celiular CD45 receptors is determined by a FACS based
equilibrium fitration procedure. Finally, the affinity of the unlabeled antibody VHE-
N73D/humV1 is determined from competition staining reactions with FITC-conjugated mAS
25 on PEER or HSC-F cells measuring the increase in FITC fluorescence as a function of the
total concentration of VHE-N73D/humV1. If the cubic equation which represents the
algebraically explicit description of binding equilibria in a mixture of two competing ligands
binding to one receptor is implemented into the program QOrigin 7.5, the software program is
used to calculate the dissociation constant (Kd) value for VHE-N73D/humV1 upon re-

30 iterative curve fitling analyses.

In one experiment the dissociation constant of VHE-N73D/humV1 for the human PEER
cellular target is calculated as 2.44 + 0.07 nM - for the cynomolgus HSC-F cell target itis



SEQ I D NO 13 Nucl eoti de sequence encodi ng am no acid sequence SEQ ID NO 7
GACATTWW CCAGCCACCCTGI CTCTGAGT CCAGGAGAAAGA!

CTTTCT CAGAACATTGGCACAAGCATACAGT GGTATCAA P3804/010471
ACAAATGGTGCTCCAAGGCTTCTCATAAGGTCTTCTTCTGAGTCTATCTCTGGGATCCC

TTCCAGGT TTAGT GGCAGT GGATCAGGGACAGATTTTACTCTTACCATCAGCAGTCTGG
AGCCTGAAGATTTTGCAGT GTATTACTGI CAACAAAGTAATACCTGECCATTCACGTTC
GGCCAGGGGACCAAGCTGGAGATCAAA 30 SEQ 10 NO 14 Nucl eoti de sequence encodi ng
ani no ealcdated@sdrftiet SEQ N 24GuRling divalent antibody binding to the target CD45RO/RB
GACATT%A CCCAGT CTCCAGCCACCCTGTCTCTGAGT CCAGGAGAAAGAGCCA

CTCTCT GTCAGAACAT TGGCACAAGCATACAGT GGTATCAACAAAAA
CCAGGT CAGGCTCCAAGGCT TCTCATAAGGTCTTCTTCTGAGTCTATCTCTGGGATCCC WO 2005/ 026210
PCT/ EP20041 1 53

TTCCA R AEREER A S RBR A A elRsitsTaras

AGET Wﬁ&ﬁifdimém Addvsdéd méﬁéMﬁIﬁmm héieantibody, when

GGCCAGGEGA GATCAAA 5 SEQ I D NO 15 NucI otide sequence of the
expr esETeéﬁ“VBGPWe?-@\RP]ﬁOWQHYIﬂW@ Q‘@%Ih@f"@“lﬁﬂetﬁéﬁé gPRtsdPea hunani sed
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AGTTAGGGGC 151 GGGATGGGECG GAGTTAGGGG
cmdgﬁ%%@%m@; %:g AATT@'GATG 201 CATGCTTTGC ATACTTCTGC CTGCTGGGGA
GOCTGGTTGC TGACTAATTG 15 251 AGATGCATGC TTTGCATACT TCTGOCTGCT GGGGAGCCTG
GAOACTCIDESRBIRA bicharchingia antihadranhawescaticistionT polychkarlly petered s an\
ACGGT CCTCTGACAC ATGCAGCTCC CGGAGACGGT CACAGCTTGT 401 CTGTAAGCGG ,

AT CAGACAAGCC CGICAGGECG CGTCAGCGEG 451 TGTTGECGEG TGICGEEECG
ACtre ACOBYIHAEIC DB+ TGELb&ACIVE R I54GjetiEdd baiatioA DgGRBCATC

Gi‘,‘imer s@@% (00 BIRLPRE L HFTETORSeIet ARSI o RRICTO0GT 651
CGTTCGEEASREBEGABRGGhTAgHHED6Ay. ERCAA SHHBEIIEE AATARed by washing on day
15 2. 7-amino-actinomycin D (7-AAD) as a DNA-staining dye taken up by apoptotic and necrotic
cells was used to measure cell death following activation. The results show that activation of
T cells in the presence of CD45RB/RO binding chimeric antibody increased the fraction of 7-
AAD positive cells than tw;o-fdd on day 2 after activation. On day 7, the portion of 7-AAD
positive cells was again similar in CD45RB/RO binding chimeric antibody-treated and controf
20  culiures.

CD45RB/RO binding chimeric antibody but not control mAb treated T cells displaya T
regulatory cell {Treg) phenotype Q)
Increased expression of CD25 and the negative regulatory proiein CTLA-4 (CD152) is a
~ marker of Treg cells. Functional suppression of primary and secondary T cell responses by
25 CD45RB/RO binding chimeric antibody may be due to the induction of Treg cells. To
address this issue, T cells were activated by anti-CD3 + CD28 mAbs and cultured in the
presence of CD45RB/RO binding chimeric antibody or anti-LPS control mAb. The time
course of CTLA-4 and CD25 expression reveals marked differences between controls and
CD45RB/RO binding chimeric antibody-treated T cells on days 1 and 3 after secondary
30 stimulation, indicating a Treg phenotype.



i 3 701 TATCCACAGA ATCAGGGGAT AACGCAGGAA AGAACATGTG AGCAAAAGGC 25 751
CAGCAAAAGGVREAGISAARGG TAAAAAGGCC GCGTTGCTGG CGTTTTTCCA  SQyErysbolbiaeC
CCCCCTGACG AGCATCACAA AAATCGACGC TCAAGTCAGA 851 GGTGGCGAAA CCCGACAGGA
CTATAAAGAT ACCAGGCGIT TCCCCCTCCA 901 ACTCCCTCG TGCGCTCTCC TGTTCCGACC
CTGCCGCTTA CCGGATACCT 951 CTCCGCCTTT CTCCCTTCGG GAAGCGTGGEC GCTTTCTCAT
ACCTCACGCT 30 1001 GTAGGTATCT CAGTTCGGTG TAGGTGGTTC GCTCCAAGCT GGGCTGTGTG
1051 CACGAACCCC CCGTTCAGCC CGACCGCTGC GCCTTATCCG GTAACTATCG . 1101 TCTTGAGTCC
AACCCGGniEaesiilasa B4 e sien ds auataimgsbimthe presepgesef BROThinding,
_GCGAGGT. ﬁngﬁ@% TACAGAGTTC 1201 TTGAAGTGGT GGCCTAACTA CGGCTAAACT
AGAAGGACAG TATT 35 1251 CTGCGCTCTG CTGAAGCCAG TTACCTTCGG AAAAAGAGTT
GGTAGCT (iThas bexprepddizaGubsiagiglAcoaas ECEaTAcEGIaT bstourmintragialabCAAG WO
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CAGTTACANET Seepak et Shystel BSFualt EpAt lre et rlere il atiyan
CATAGI T @I SRBARDEB G Ao G AGhbdMAERIBABAT Aot it 6oritraDBEEAESCECT TACCATCTGG
CCCCAGTGCT GCAATGATAC CGCGAGACCC 1701 ACGCTATCCG GCTCCAGATT TATCAGCAAT

CoacTCr KERSRE i 6fess GRIRRAAT AT AeelrAbFeios double Aorilter Moo

1851 mmr;,gan@ccmmcm CAGGCATCGT GGTTTCGCGC TGGTCGTTTG 1901 GTATGGCTTC
AT GCCTCC GGTTCCCAAC GATCAAGGECG AGTITACATCEA { 1951 TCCCCCATGT TGIGCAAAAA
TAckowingstipuafion, &W@awear%wmwem@rmge SWEIGSTTATC

¢TCTGTGACT O CaCRTACT Al A AR A T

2151 TTdErevdctegus - i emmdt@mrAAAAGT
aTocAGT PR e R % | '
AT(:CAGTC{f%ée ! C'%g@ 507 53 g%@# e CAC
CAGCGT T &alib@grateddan nob@bdontiahaizGeaikad mwmvmrmm&m
GA%/CDS double-positive T cell population seems to be due to the upreguiation of CD4 on

the CD8+ subset and conversely, CD8 on the CD4+ subset. This contrasts with a moderately

low percentage of double positive T cells in control cultures.

High IL-2 receptor alpha-chain, b ut v ery I ow b eta-chain e xpression by C D45RB/RO
binding chimeric antibody-treated T cells
20  Treg cells are known to be constitutively positive for CD25, the IL-2 receptor alpha-chain.
(\_ («.., The regulation of other subunits of the trimeric IL-2 receptor on Treg cells is not known.
Recently we have compared the expression of the beta-chain of IL-2 receptor, e.g. CD122,
on T cells activated and propagated in the presence or absence of CD45RB/RO binding
chimeric antibody. The results show that CD45RB/RO binding chimeric antibody-treated T
25  cells have aboul ten-fold lower CD122 expression as compared to T cells in controf culiures.

This difference may indicate that Treg cells require factors other than IL-2 to profiferate.

Example 8: Sequences of the invention (CDR sequences of the invention are
underlined)

30 SEQIDNO:1
Part of the amino acid sequence of chimeric light chain
DILLTQSPAILSVSPGERVSFSCRASONIGTSIQWYQQRTNGSPRLLIRSSSESISGIPSRFSG
SGSGTDFTLSINSVESEDIADYYCQQSNTWPFTFGSGTKLEIK




2401 TGITGAATAC TCATACTCTT CCTTTTTCAA TATTATTGAA GCATTTATCA 2451 GGGITATTGT

CTCATGA T TGAATGTATT TAGAAAAATA 2501 AACAAATAGG GGTTCCGCGC

ACATTT CC ACCTGACGTC 25 2551 TAAGAAACCA TTATHAWERASOEAIATII AACC

TATAAAAATA GCCGTATCAC 2601 GAGGCCCTTI CGICTTCAAG AATTCAGCTT GGECTGCAGIG
AATAATAAAA 2651 TGTGTGTTTG TCCGAAATA®Y GOGTTTTGAG ATTTCTGTCG CCGACTAAAT

2701 TCATGICGCG CGATAGIGGI GITTATCGCC GATAGAGATG GCGATATTGG 2751 AAAAATCGAT.
ATTTGAAAAT ATGGCATATT GAAAATGICG CCGATGIGAG 30 2801 TTTCTGIGTA ACTGATATCG

CCATTTTTCC AAAAGTGATT TTTGGGCATA 2851 CGCGATATCT GGECGATAGCG CTTATATCGT

TTAWTAGA 2901 CGATATTGGT GACTTGGEECG ATTCTGTGIG TCGCAAATAT
CGCAGT D ATATAGGTGA CAGACGATAT GAGGCTATAT CGCCGATAGA GGCGACATCA

3001 ASHFMCARTRCEEH HaicATeTORTIRIATARATICN TCANTATTGE 35 3051
CCATTAGCCA TATTATTCAT T TATATA GCATATAT ATATTGGCT A 3101 TTGGCCATTG

CATACGEYEL GQSERELVIGAGABMKMECKAS R TR YHH\E VB

R ETTIS SAMIS MR DR s, 2

TAAGTTACGG TAAATGGCCC GCCTGGCTGA CCGCCCAACG 3301 ACCCCCGCCC ATTGACGTCA
ATAAT I CCCAT AGTAACGCCA 3351 ATAGGGACTT TCCATTGACG TCAATGGEGTG

GAGTAT CTGC 5 3401 CCACTTGGCA GTACATCAAG TGTATCATAT GCCAAGTACG

CCCCCT Afnlifn aditbdeqiferrt 60\ ERideiddigitatHain CCCCCCTGEC ATTATGCCCA GTACATGACC

3501 TTATGEGACP. TTCCTACT TG GCAGT ACATC ACGT AT;I}'&%- TCATCGCTAT 3551 TACCATGGTG

ATGCGAPHET QSBACTYSRPEBNR

o R SRS AT AP GIGTRT W&Mﬁ

GAGCT CEARRVVCLLNSIFY PREAKUICAEKEBNACOSONSRESNAECORIAT

- CAGGTGCAGC TGGTGGAGTC AGGAGCCGAA 3951 GTGAAAAAGC CTGGGECGCTTC AGTGAAGGTG

TTCT CTGGATA 4001 CACATTCACT AATTATATTA TCCACTGGGT GAAGCAGGAG

CCT GCCTTGAATG GATTGGATAT TTTAATCCTT ACAATCATGG TACTAAGTAC
15  Amino acid sequence of chimeric heavy chain

EVQLQQSGPELVKPGASVKMSCKASGYTFTNYHHWVKQEPGQGLEWIGYENPYNHGTKY
NEKFKGRATLTADKSSNTAYMDLSSLTSEDSAIYYCARSGPYAWFDTWGQGTTVIVSSAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLY
SLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFL

20 FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV
SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFS
CSVMHEALHNHYTQKSLSLSPGK

25 SEQID NO:5
Nucleotide sequence encoding a polypeptide of SEQ ID NO:1
GACATTCTGCTGACCCAGTCTCCAGCCATCCTGTCTGTGAGTCCAGGAGAAAGAGTCA
GTTTCTCCTGCAGGGCCAGTCAGAACATTGGCACAAGCATACAGTGGTATCAACAAAGA
ACAAATGGTTCTCCAAGGCTTICTCATAAGGTCTTCTTCTGAGTCTATCTCTGGGATCCCT

30 TCCAGGTTITAGTGGCAGTGGATCAGGGACAGATTTTACTCTTAGCATCAACAGTGTGGA
GTCTGAAGATATTGCAGATTATTACTGTCAACAAAGTAATACCTGGCCATTCACGTTCGG
CTCGGGGACCAAGCTTGAAATCAAA

2

Al

Y

.:}

3801 %i@; W GAGCGATCCA GCCTCCGCAA 3851 GCTTGCCCIZC.
ACCAT m GCTGECCG 15 3901 TGGECCCCCGG CGCCCACAGC



4101 AATGAGAAGT TCAAAGGCAG GGOCACACTA ACTGCAAACA AATCCATCAG 20 4151
CACAGCCTAGYO BREAGETEA GCAGCCTGCG CTCTGAGGAC ACTGOGGTCT — #efikpAlffehal GC
AAGATCAGGA CCCTATGCCT GGTTTGACAC CTGGGGCCAA 4251 GGGACCACGG TCACCGTCTC
CTCAGGTGAG TTCTAGAAGG ATCCCAAGCT  43015AGCFTTCTGG GGCAGGCCAG GCCTGACCTT
GGCTTTGGGG CAGGGAGGGG /| 4351 GCTAAGGTGA GGCAGGTGGC GCCAGCOCAGG TGCACACCCA
ATGCCCATGA 4401 GCCCAGACAC TGGACGCPGA ACCTCGOGGA CAGTTAAGAA CCCAGOGGCC

4451 TCT _(GGGOCCAGCT CTGTCCCACA COGCGGTCAC ATGGCACCAC 4501 CTCTCTTGCA
GCCTCCA TC GGTCTTCCCC CTGGCACCCT 4551 CCTCCAAGAG CACCTCTGGG

* GGCACCGR&#z e OehESTiIRGAG ol SNOEGAACCGGT GACGGTGTCG
TGGAACTCAG GCGCCT C 30 4651 CACACCTTCC CGGCTGTCCT ACAGTCCTCA
GGACT CTARAGGEBEAGEIGCAGCAG TEARSBACHRECAGTEECOTAAGCLH CABTBAALCC

 AGCOCAGIS KA A A RERT AR R W@%ﬁ% S

GCAT@CC@@QGWW GBA TDOCATATTANSETACTACAETTLET m CAC

coaTCTaAT! I ORISR SRR AR TR LA TR AR v

2005102 610TACKRT GEACCFIABEAGCCE 6 ASTHC THEARFGECTUT GBI SCPAGBABCCAPAT

6T CooA G AT EAC BT CHE BN CATREE TG RE AR Gt R R gl

5202 CAMNTTTGT GACAAAACTC ACCTAAGCCC ACCGTGCCCA GGTAAGCCAG 5 5251
CCCA% GCCCTCCAGC TCAAGGCGGG ACAGGTGCCC TAGAGTAGCC 5301 TGCATCCAGG
AGCCGGGTGC TGACACGTCC ACCTCCATCT 5351 CTTCCTCAGC ACCTGAACTC
BNOGACTCTT CCTCTTCCCC 5401 CCAAAACCCA AGGACACCCT CATGATCTCC
CCCCTG AGGACACATG 5451 CGTGGTGGTG GACGTGAGCC ACGAAGACCC TGAGGTCAAG
TTCAACTd?@'I=t afpming pacidsaquencect humanigediight chajrdesianaled i thum¥2EAceaG
5551 CAGIAGAACA GCACGTACCG TGTGGTCAGC GTCCTCACOG TOCTGCACCA 5601 GGACTGGCTG
AATGGCAAGG AGTACAAGTG CAAGGTCTCC AACAAAGCCC 00) 5651 TCCCAGCCCC CATCGAGAAA
ACCAT CT QA TARRZTALIIRP GERMESCRASINIG FBIYHOGKT NGAERCARSSAEASGIRSCG

CTGRCORA AL ISTORTETISH B B AGNCEE AerhiRFYFRASEA I CTGTCC CTACAGGACA

SEQ 1D NO:8
Part of amino acid sequence of humanised light chain designated humV1 (humV1 =
. VLh})
20 DILLTQSPAT LSLSPGERAT LSCRASONIG TSIQWYQQKP GQAPRLLIRS SSESISGIPS
RFSGSGSGTD FTLTISSLEP EDFAVYYCQQ SNTWPFTFGQ GTKLEIK

(; e SEQ 1D NO:9
Part of amino acid sequence of humanised heavy chain designated VHE
25 EVQLVESGAE VKKPGASVKV SCKASGYTFT NYIIHWVKQE PGQGLEWIGY
FNPYNHGTKY NEKFKGRATL TANKSISTAY MELSSLRSED TAVYYCARSG
PYAWFDTWGQ GTTVTVSS

SEQ 1D NO:10

30  Part of amino acid sequence of humanised heavy chain designated VHQ
QVQLVESGAE VKKPGASVKY SCKASGYTFT NYIIHWVKQE PGQGLEWIGY
FNPYNHGTKY NEKFKGRATL TANKSISTAY MELSSLRSED TAVYYCARSG
PYAWFDTWGQ GTTVTVSS




5801 CCACAGGTGT ACACCCTGCC CCCATCCCGG GATGAGCTGA CCAAGAACCA 5851 GGTCAGCCTG
ACCTGCCT T CTATCCCAGC CACATCGOCG 5901 TGGAGT

?J%ﬁ%ﬁ%/x GACCACGCCT 5951 CCCGTGCTGG ACTCCGE% W@TTC
CTCTACAGCA AGCTCACCGT 20 6001 GGACAA AGGTGGCAGC AGGGGAACGT CTTCCCATGC
TCOGTGATGC 6051 ATGAGGCTCT GCACAACCACSTACACGCAGA AGAGCCTCTC CCTGCCCCTG
6101 GGTAAATGAG TGCGACGGOC GGCAAGCCCC CGCTCCCCGG GCTCTCGCGG 6151 TCGCACGAGG
ATGCTTGGCA CGTACCCCCT GTACATACTT CCCGGGOGCC 6201 CAGCCTGAAA ATAAAGCACC
CAGCGCT@Q !!‘i‘NIKﬁICCCP GCGAGACTGT 25 6251 GATGGTTCTT TCCACGGGTC AGGCCGAGTC
TGAGGCCT, TGAG 6301 ATCTGATATg ATCGATGAAT GCTCGG TACCOGGGGA
TCGATC@[E—Q\”B 8 sequancerelreling\amneagid seareressRER | CT AGAATGCAGT
6401 W@@T@%@G@éﬁ&ﬁﬂ@@eﬁm CATOEEA TTOABTAATTATAA
GCTGCAATAA ACAAGTTAAC AACAACAATT GCATTCATTT 30 6501 TATGITTCAG GTTCAGGGGG
AGGTGTCﬁ@T@@FﬁﬁﬁP"@ﬁ AECNGISAPACACHET CACTAATAARATAREFCALARS

SR AR D AL ORI

6701 AGREAGEAAL ANCHANREGRGAGACACHETANGCISCRABC AL (Y GYBTACA

AGGIT

TGW%MWQ%Eiﬁeﬁﬁﬁ%KM@%% ARG AR A
GCAAT TAESACAGGHMNET AT GTGECE IO TGACARCIGHIZERCOABGGAPZACHGIONCCGTET(6901
CTACCTT CITCTTTTTT GGAGGAGTAG AATGITGAGA GICAGCAGTA 6951 GCCTCATCAT
CACTAGA CATTTCTTCT GAGCAAAACA GGITTTCCTC 7001 ATTAAAGGCA TTCCACCACT
GAHQCCATTC ATCAGITCCA TAGGITGGAA 7051 TCTAAAATAC ACAAACAATT AGAATCAGTA
GTTTAAMQ\_ CTT 5 7101 AAAAATTTTA TATTTACCTT AGAGCTTTAA ATCTCTGTAG
GTAGIT CAATTATGIC ACACCACAGA AGIAAGGITC CTTCACAAAG ATCCGGGACC '
7201 AMGIESRER S 25 e TS gasm@@aw AJOCG 7251 CGGATAGCCG
CTGCTGGITT CCTGGATGCC 7301 AGAACTCCGC GAGGTCGTCC
AT AR G ART AR T CO AT AL, GO T CABMV A EOC T CACEOR AN

o AT A B

GGAGCCTGGTCAGGGCCTTGAATGGATTGGATATITTAATCCTTACAATCATGGTACTA
AGTACAATGAGAAGTTCAAAGGCAGGGCCACACTAACTGCAAACAAATCCATCAGCACA
GCCTACATGGAGCTCAGCAGCCTGCGCTCTGAGGACACTGCGGTCTACTACTGTGCAA
GATCAGGACCCTATGCCTGGTTTGACACCTGGGGCCAAGGGACCACGGTCACCGTCTC
CTCA

20
SEQ ID NO:13
Nucleotide sequence encoding amino acid sequence SEQ 1D NO:7 _
GACATTCTGCTGACCCAGTCTCCAGCCACCCTGTCTCTGAGTCCAGGAGAAAGAGCCA Q)
CTTTCTCCTGCAGGGCCAGTCAGAACATTGGCACAAGCATACAGTGGTATCAACAAAAA

25 ACAAATGGTGCTCCAAGGCTTCTCATAAGGTCTTCTTCTGAGTCTATCTCTGGGATCCC
TTCCAGGTTTAGTGGCAGTGGATCAGGGACAGATTTTACTCTTACCATCAGCAGTCTGG
AGCCTGAAGATTTTGCAGTGTATTACTGTCAACAAAGTAATACCTGGCCATTCACGTTC
GGCCAGGGGACCAAGCTGGAGATCAAA

30 SEQIDNO:14
Nucleotide sequence encoding amino acid sequence SEQ {D NO:8
GACATTCTGCTGACCCAGTCTCCAGCCACCCTGTCTCTGAGTCCAGGAGAAAGAGCCA
CTCTCTCCTGCAGGGCCAGTCAGAACATTGGCACAAGCATACAGTGGTATCAACAAAAA
CCAGGTCAGGCTCCAAGGCTICTCATAAGGTCTTCTICTGAGTCTATCTCTGGGATCCC




7501 GICCCTTGGT CGGTCATTTC GAACCACAGA GICCCGCTCA GAAGAACTCG 7551 TCAAGAAGGEC
GATAGAAGCGYOARHd2hoC GAATCGGEGAG CGGECGATACC 15 7601 GTAPAEHRAsdry e deNAGCCGGT
CAGCCCATTC GCCGCCAAGC TCTTCAGCAA 7651 TATCACGGEGT AGCCAACGCT ATGICCTGAT
AGCGGTCCGEC CACACCCAGC 7701 CGGCCACAGT 56GATGAATCC AGAAAAGCGG CCATTTTCCA
CCATGATATT 7751 CGGCAAGCAG GCATCGCCAT GGGTCACGAC GAGATCCTCG CCGTCGGEGECA

801 TGCGCCGCCTT GAGCCTGEGEG AACAGITCGG CTGGECGCGAG CCCCTGATGC 20 7851

oA AT T BB A AR CARE AL n%%&aé%%%« X

Ao G AT TEAG €5 GAEA q&%%%

CGCATTGHE CcCAGRASRATTEEASTAET AGPO TCARCRAAGTAATARSTETGACA

- TCCTGOCCOG GCACTTCGOC 8051 CAATAGCAGC CAGTCCATTC COGCl TCAGT GAAGAAGTCG
AGCCCAGEHGCCARHCEACRAMREACS GCCAGCCACG ATAGCCGCGC TGCCTCGTCC

8151 TGCAGTTCAT TCAGGGCACC GGACAGGTCG GTCTTGACAA AAAGAACCGG 8201 GCGCCCCTGC

* GCTGAAAGCC GGAACACGGC GGCATCAGAG CAGCCGATr G 8251 TCTGTTGTGC CCAGTCATAG
CCGABTAGEQ IITNCEMN CCA AGCGGCCGGA 8301 GAACCTGCGT GCAATCCATC TTGITCAATC

Crrocoo it iRt L e et tpr O AR 7 accacacac

8451 ie DNA3] 36 FIEIRMARISEdHEGGATRAA L XPRASISAGEor 86MPrisGCTATCGC
CATGTAAGCC CACTGCAAGC TACCTGCTTT CTCTTTGCGC 8551 TTGOGITTTC CCTTGTCCAG
ATA HENQEhAVHQI K 745 8601 CAGCACCGIT TCTGCGGACT GGCTTTCTAC

GIGITCCGCT TCCTTTAGCA 8651 GCCCTTGCGC CCTGEGTGCT TGCGGCAGCG TGAAGCT WO
20031026210 PCT/ EP2004/ 010171 58 SEQ ID NGO 16 Nucl eoti de sequence of the
18ssi on 1veBESFTTERY- BARAGIATAGHECCT A AABRRTCSSFUBRERCHICES humani sed
eéy chaisq eéﬂﬁm mﬁdéﬁca@@rr@éeétf@;ecsﬁ&m&m adAnAMIG from
1 AGC'Tf I TTGC AAAAGCCTAG GCCTCCAAAA AAGCCTCCTC ACTACTTCTG 51

4274 5
GAATAGCTGA ) EARTERGCERA P AT B CRAAAC T TRACAREAGT CAGCC

ATCECEECCA 1%&1%@(;:%&“&% WWWTAM

COCGACTATC, GTICLTGAT ABTTGAGATE 1. 20 SAT SR GhrcAT AGH Ll g 7T 00

15 251
301
351
401
451
501
551
601
651
- 701
25 751
8021
851
a01
951
1001
1051
1101
1151
i201
1251
1301
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AGATGCATGC
ACACCCTAAC
ACGGTGAAAA
CTGTAAGCEG
TGTTGGCGER
GAGTGTATAC
TGCACCATAT
CGCATCAGGC
CGTTCGGCTS
TATCCACAGA
CAGCAAAAGG
TAGGCTCCGC
GGTGGCGARA
AGCTCCCTICE
GTCOGCCTTT
GTAGGTATCT
CACGAACCCC
TCTTGAGTCC
CTGGTAACAG
TTGAAGTGGT
CTGCGCTCTG
GATCCGGCAA

TTTGCATACT
TGACACACAT
CCTCTGACAC
ATGCCGGGAG
TGTCGGEGCG
TGGCTTAACT
GCGGTGTGAA
GCTCTTCCGC
CEBCGAGCGG
ATCAGGGGAT
CCAGGAACCG
CCCCCTGACG
CCCGACAGGA
TGCGCTCTCC
CTCCCTTCGG
CAGTTCGGTG
CCGTTCAGCC
AACCCGGTAA
GATTAGCAGA
GGCCTAACTA
CTGARGCCAG
ACARACCACC

TCTGCCTGCT
TCCACAGCTG
ATGCAGCTCC
CAGACARGCC
CAGCCATGAC
ATGCGGCATC
ATACCGCACA
TTCCTCGCTC
TATCAGCTCA
AACGCAGGAR
TAARAAGGCC
AGCATCACAA
CTATAAAGAT
TGTTCCGACC
GAAGCGTGGC
TAGGTCGTTC
CGACCGCTGC
GACACGACTT
GCGAGGTATG
CGGCTACACT
TTACCITCGG
GCTGGTAGCG

GGGGAGCCTG
CCTCGCGCGET
CGGAGACGGT
CGTCAGGGCG
CCAGTCACGT
AGAGCAGATT
GATGCGTAAG
ACTGACTCGC
CTCAAAGGCG
AGAACATGTG
GCGTTGCTGGE
ARATCGACGC
ACCAGGCGTT
CTGCCGCTTA
GCTTTCTCAT
GCTCCAAGCT
GCCTTATCOG
ATCGCCACTG
TAGGCGGTGC
AGAAGGACAG
AAAAAGAGTT
GTGGTTTTTT

GGGACTTTCC
TTCGGTGATG
CACAGCTTGT
CGTCAGCGGEG
AGCGATAGCG
GTACTGAGAG
GAGAAAATAC
TGCGCTCGET
GTAATACGGT
AGCABRAGGC
CGTTTTTCCA
TCAAGTCAGA
TCCCCCTGGA
CCGGATACCT
AGCTCACGCT
GGGCTGTGTG
GTAACTATCG
GCAGCAGCCA
TACAGAGTTC
TATTTGGTAT
GGTAGCTCTIT
TGTTTGCAAG



251 AGATGCATGC TTTGCATACT TCTGCCTGCT GGGGAGCCTG GGGACTTTCC 301 ACACCCTAAC

TGACACACA
ATGCAGCTT

RsE At o

CCTCGCGCGT TTCGGTGATG 351 ACGGTGAAAA CCTCTGACAC
CACAGCTTGT 401 CTGTAAGCGG ATGCCGCRSEERAMAOMNEEC

CGTCAGGECG CGICAGCGEG 15 451 TGITGECGEG TGICGEEECG CAGCCATGAC CCAGTCACGT
AGCGATAGCG 501 GAGTGTATAC TGGCTTAACT HTGOGGCATC AGAGCAGATT GTACTGAGAG 551
TGCACCATAT GCGGTGIGAA ATACCGCACA GATGCGTAAG GAGAAAATAC 601 CGCATCAGEC
GCTCTTCCGC TTCCTCGCTC ACTGACTCGC TGCCCTCGEGT 651 CGITCGECCG CCECGAGCGEG
TATCAGTEZA CTRASAGELS GLAETACGHET 20AC0ATTATEOMBACATAT CACKI AT TAACGCAGGAA

AGAACAT.
CGITTT

TGCGCT

GAA

T "G

cC

% G

GCFECAAGST GERCTTACIS TROITAEND
CTAACTAId:  Irk@drFedi

@%ﬁ’i@@rﬁé@ﬁ@%ﬁc@&%& AF GG
1151 CTGITAGCAG GATTAGCAGA GOGAGGIATG TAGGOGGTGC TACAGAGITC 30 1201

ARG

l A

ORI BRI O AT AL

ATATCE

EARER PR AR T E

TGCTGG

GICAGA 851
GGTGCCGARA CTCGACATGRNG GIATASARN AGCEACEOEY TCOAGBCCTECERIBRHATABGET CCCTCG

GCAGCCA

TTGAAGHEST GEEETAREIH CASEHFRCIRST ACRAGTACA G PRTRRERT AAGCHRLCCETGCECTCTG

CTGAAGGAs ThAGETEALES ARABAALTIT TRSEAGEILT Iant3AECERTESESEMCACAAACCACC
GGTGGTAGCG GIGGTTTTIF, TGITTGCAAG 1351 CAGCAGATTA CGOGCAGAAA AAAAGGATCT

CAAGAAGH PG CFFPRATEIE
TAAGCABDE 32a146TTddESHCARRACT T hEATOASNKCTY\FATCAGCA LTFAEGCE TTTAAATTAA

1501 AAATGAAGTT 1T
PT1EP2d¢2101644%

AR T REABEE R

| SO EAEH A RROHT

FEEETECAE TR IEEATAAACT CACGT

ATCTGTGRAL ZI;G‘@'IGGEF&EI' REARTAS CTAGETECCCAXA CHICBEGG T GIITINGATGAACT ACGATA

1651 C%ﬁ%

GCAACT FPATL CCEUCARRIGT GEAGITINHT CAGEGTTANT PETTELCSBERVRECREGARGTAAGTAGT

o
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5

2101
2151
2201
2251
2301
2351
2401
2451
2501
2551
2601
2651
2701
2751
2801
2851
2901
2951
3001
3051
3101
3151

ARSI A e 4824t RORTEEIArCEARN
1901 GIATGGCTTC ATTCAGCTCC GGTT

GGTGAGTACT
TTGCTCTETGC
CTTTAARAAGT
AGGATCTTAC
CRACTGATCT
AAACAGGAAG
TGTTGAATAC
GGGTTATTGT
ARCADMATAGG
TAAGAAACCA
GAGGCCCTTT
TGTGTGTITTG
TCATGTCGCG
AARAATCGAT
TTTCTGTGTA
CGCGATATCT
CGACTTTGGT
ATATAGGTGA
AGCTGGCACA
CCATTAGCCA
TTGGCCATTG
GCTCATGTCC

)

/!

CAACCAAGTC
CCGGCGTCAA
GCTCATCATT
CGCTGTTGAG
TCAGCATCTT
GCAAARTGCC
TCATACTCTT
CTCATGAGCG
GGTTCOGCGEC
TTATTATCAT
CGTCTTCAAG
TCCGAAATAC
CGATAGTGGT
ATTTGAAAAT
ACTGATATCG
GGCGATAGCG
GACTTGGGCG
CAGACGATAT
TGGCCAATGC
TATTATTCAT
CATACGTTGT
AACATTACCG

8

ATTCTGAGAA
CACGGGATAA
GGAAAACGTT
ATCCAGTTCG
TTACTTTCAC
GCAARARAGG
CCTTTTTCAA
GATACATATT
ACATTTCCCC
GACATTAACC
AATTCAGCIT
GCGTTTTGAG
GTTTATCGCC
ATGGCATATT
CCATTTTTCC
CTTATATCGT
ATTCTGTGTG
GAGGCTATAT
ATATCGATCT
TGGTTATATA
ATCCATATCA
CCATGTTGAC

ST L PR OGRS

TAGTGTATGC
TACCGCGCCA
CTTCGGEGEGCE
ATGTAACCCA
CAGCGTTTCT
GAATAAGGGC
TATTATTGARA
TGAATGTATT
GARAAGTGCC
TATARAAATA
GGCTGCAGTG
ATTTCTGTCG
GATAGAGATG
GAARATGTCG
AAAAGTGATT
TTACGGGGGA
TCGCARATAT
CGCCGATAGA
ATACATTGAA
GCATAAATCA
TAATATGTAC
ATTGATTATT

C GA'I(@

GGCGACCGAG
CATAGCAGAA
ARAACTCTCA
CTCGTGCACC
GGGTGAGCAA
GACACGGAAR
GCATTTATCA
TAGAARARATA
ACCTGACGTC
GGCGTATCAC
AARTAATADRA
CCGACTARAT
GCGATATTGG
CCGATGTGAG
TTTGGGCATA
TGGCGATAGA
CGCAGTTTCG
GGCGACATCA
TCAATATTGG
ATATTGGCTA
ATTTATATTG
GACTAGTTAT

&FAAGTGGTCCT
cFGTGTCACGC

AGT TACATGA

TT CTACCTTCGG
GGTCGITC
CEATTSETATCCT TATCCG

TATGAGIAAA CTTGGICTGA WO 20051026210
T AP EA BT e AR OE TFAT CTCAGOG

o.

1701 ACGCTCACCG

)



1951 TCCCCCATGT TGTGCAAAAA AGCGGTTAGC TCCTTCGGIC CTCCGATCGT 10 2001
TGTCAGAAGTy, CAGTGTTATC ACTCATGGTT ATGGCAGCAC ~CﬁE3gﬁjm,‘5§5§ATAATTC
TCTTACTGTC ATGLCATCOG TAAGATGCTT TTCTGTGACT 2101 GOTGAGTACY CARCGAAGT
ATTCTGAGAA TAGTGTATGC GGOGACCGAG 21515 TGCTCTTGC CCGGOGTCAA CACGGGATAA
TACCGCGCCA CATAGCAGAA 2201 CTTTAAAAGT CCTCATCATT GGAAAACGIT CTTCGGGGECG
AAAACTCTCA 15 2251 AGGATCTTAC CGCTGTTGAG ATCCATATCG ATGTAACCCA CTCGTGCACC
2301 CAATTGATCT TAAGCATCGT TTACTTTCAC CAGCGTTTCT GGGTGAGCAA 2351 AAACAGGAAG
GCAAAAT GRE 1 GCRAISHIAAT AR TNACERE CEACAEER AL P T RETH IR IRRETF CATACTCTT

CCTTI TFGAA1 TACIAIGHIARACEAIJTIATES TRILGEEETdATTdEtTEA CAdEaNmCGATACATATT
« TGAATGTATT TAGAAAAAT@ 202501 AACAAATAGCG GGITCCCCGC ACATTTCCOC GAAAAGIGCC

ACCTGACGPRE! 2B84C LR CPE R TR A PAERE A RNNEE AT AR EA -BGOGTATCAC
2601 GAGGEICFATDIEITCANG A TACA IR TCECTCOACTATIARA TR CTRE51 TGTGOGTTTG
T T T T 27 TAGTGGT

GTTT%TC%glmgA%%% %ﬁ%ﬁ@%‘% TGGCATATT
GAAAATGRES1 COSATSEBAGE CBUIRARTTC TGIGTATAGT QUNATIGECCEATTACEIGECAAAAGT GATT
TTTGGGCATA, 285 3aRAT: Reeaeln; GGOGATAGA
290L COAC o GACTTGG%FO%ATTCTGT(%%%CW A o ATATAGGTGA
CAGACGAPAP L GABSAN BRTCAATSISRTATR (GIAGASRF T/ CARTCHGGET ACNAGCEREA TGGCCAATGC
ATATCGARGH 1 ATARAICHoAAG TEAAPPEER A@RBEcAEATIATRACER Tdiariab et GGTTATATA
GCATAAATCA ATATTGGCTA 3101 TTGGCCATTG CATACGITGT ATCCATATCA TAATATGTAC
ATTIATAPEE! 3BT EEEA RGP ARCA PACCAC e A TS APRARGRG TP AT TEACTAGT TAT
3201 TAATRGTAAJCERATTA Lo GATAG TASETACAdAEEFAAEcATA TEXarTazr 3251

TACA TAAGTTACGG. TAAATGGCCC 3301 ACCCCOGOCC

GCCT
IR pRRARIRC (RN AR R A oL SR LGSR AT TGACS
TCAAT GGCGEG1 GACHATTTAC:E GEIAEEATASC AMRR?AQCES/dh a2 cta OREDEP220 0410 10 4 7

1 60 3
ACGTCAA

L AT AT, KRR

e i

ITTG 3451
TATGGGACT

TTCCY ACBBGL GCRETATATES TREETATARG (PGATCERTATTc@EEACTACTHRGGTGAATGCGGT TTT

GCCAGTA

CCATTGA
4001

4051
4101
4151
4201
4251
4301
ot 4351
4401
4451
4501
4551
4601
4651
4701
4751
4801
4851
4901
4951
5001
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CACATTCACT
GCCTTGAATG
ARTGAGAMAGT
CACAGCCTAC
ACTACTGTGC
GGGACCACGG
AGCTTTCTGG
GCTAAGGTGA
GCCCAGACAC
TCTGCGECCCT
CTCTCTTGCA
CCTCCAAGAG
GACTACTTCC
CAGCGGCGTG
CCCTCAGCAG
TACATCTGCA
AGTTGGTGAG
CTCAGCGCTC
CAGCAAGGCA
CACTCATGCT
AGGCACAGGC

AATTATATTA
GATTGGATAT
TCAAAGGCAG
ATGGAGCTCA
AAGATCAGGA
TCACCGTCTC
GGCAGGCCAG
GGCAGGTGEGEC
TGGACGCTGA
GGGCCCAGCT
GCCTCCACCA
CACCTCTGGG
CCGARACCGGT
CACACCTTCC
CGTGGTGACC
BCGTGARTCA
AGGCCAGCAC
CTGCCTGGAC
GGCCCCGTCT
CAGGGAGAGG
TAGGTGCCCC

TCCACTGGGT
TTTAATCCTT
GGCCACACTA
GCAGCCTGCG
CCCTATGCCT
CTCAGGTGAG
GCCTGACCTT
GCCAGCCAGG
ACCTCGCGGA
CTGTCCCACA
AGGGCCCATC
GGCACAGCGG
GACGGTGETCG
CGGUTGTCCT
GTGCCCTCCA
CAAGCCCAGC
AGGGAGGGAG
GCATCCCGGEC
GCCTCTTCAC
GTCTTCTGGC
TAACCCAGGC

GAAGCAGGAG
ACAATCATGG
ACTGCAAACA
CTPCPGAGGAC
GGTTTGACAC
TTCTAGAAGG
GGCTTTGGGG
TGCACACCCA
CAGTTAAGRA
CCGCGGTCAC
GGTCTTCCCC
CCCTGGGCTG
TGGAACTCAG
ACAGTCCTICA
GCAGCTTGGG
AACACCAAGG
GGTGTCTGLCT
TATGCAGCCC
CCGGAGGCCT
TTTTTCCCCA
CCTGCACACA

CCTGGTCAGG
TACTAAGTAC
AARTCCATCAG
ACTGCGGETCT
CTGGGGECCAA
ATCCCAAGCT
CAGGGAGGGE
ATGCCCATGA
CCCAGGGGCC
ATGGCACCAC
CTGGCACCCT
CCTGGTCAAG
GCGCCCTGAC
GGACTCTACT
CACCCAGACC
TPGGACAAGAA
GGAAGCCAGG
CAGTCCAGGG
CTGCCCGCCC
GGCTCTGGGC
AAGGGGCAGG

1 AN CORFARRRRT iriRotd FCHA AR SRR AGTCTCCACE



3651 TTGITTTGGEC ACCAAAATCA ACGGGACTTT CCAAAATGIC GTAACAACTC 3701 CGCCCCATPG

ACGCAAAT
AACCGTCA

NG

TGTACGGTGG GAGGTCTATA 3751 TAAGCAGAGC TCGITTAGTG
AGGCCAGCCA 3801 CGCTGTTTTG ACCTCCRERMEFARHEAIRT GG

GACCGATCCA GCCTCCGCAA 10 3851 GCTTGCCGECC ACCATCOACT GGACCTGGAG GGTGITCTGC

CTGCTGGOCG 3901 TGGOCCCCGG CGOCCACAGE

@GAGGTGCAGC TGGTGGGGTC AGGAGCCGAA

3951 GITGAAAAAGC CTGGEECCTTC AGTGAAGGTG TCCTGCAAGG CCTCTGGATA 4001 CACATTCACT,
AATTATATTA TCCACTGGEGT GAAGCAGGAG CCTGGTCAGG 4051 GCCTTGAATG GATTGGATAT

TTTAﬁJ(EHﬁi/¥®&@T@BEGEETXENQ&%§EA§

ACTOCOGTE: St TAACT R A

CERARCACTECT CACCG [GRRGBTCACHENG CTTCTAGRROE ATICCARGIAGE301 AGCTTTCTGG

KRR oy

4251

CoCAGITACE TERACACEIAT ARARERT R AT e AR

AGhGEﬂXTA&A&E@@EM&EECT66@@6§EE¥§ GGCCACACTA
A (.

CTGAGGAC
GGGGCCAA

GGCAGGTGGC

CAGPRTAAGAN CUCABEEOETE GQQQFCﬁ@¢€II§33$FCGGEIIﬁB@QJEQQGEﬂEEEFQBEGQCGCGGTCAC

ATGGECA

E e ASEHEL A aTdeT b Eodddn e T GOCACCCT

4204 redAd & T Bt
4551 CCTCCAAGAG CACCTCPGGG GGCACAGCCG CCCGCCCCTG CCTGGICAAG 25 4601
GACTACTI CERAAEFESIC GSISRATES GREORRCFEA G XA HETEAECTYBHACCEAGCGECGTG

CACACCTI£#3 CEeRARAEETA ACAATRCEEA GRGTCTACTcod ic9gCEGARBNGITEGT GGTGACC
GTGOCCTCCA GCAGCTTGGG, CACCCAGACC 4751 TACATCTGCA ACGTGAATCA CAAGCCCAGC
AACACCAXEG TEERERREAIC AR CABTT ASTEACPREECEMSSHEPAEER GTCTGCT

CCARCCAREH3 30cdBhEaCHECASEIEGGRCHER EXTRERACCAONIKEREECCT Adctexdare CAGT CCAGEG

4901 CAGCAAGGCA
CAGCCAGRES

CPAFTRERRE FOPPRECEER, TCREreRa SIOT R

TAAGCAAKHT CCEECAGACEG ANIERCEAGH rdAINTAATEE TAFETTCTACGARSTOGGRCRGAGCCATAT

GCOCGOCC . 4951 CACTCATGCT
REERERSASPAaGETECOCC

20

GTOOOATRT, BTN AR R TR T AR T T T GOAGAGL.

5201 CA%AMCTFGEG

PCT/sEP
TAGAGTA
5801
5851
5901
5951
20 6001
6051
6101
6151
6201
25 6251
6301
6351
6401
6451
30 6501
6551
6601
6651
6701
35 6751

6801
6851

PP SRR SR TR AR R

CCACAGGTGT
GGTCAGCCTG
TGGAGTGGGA
CCCGTGECTGG
GGACAAGAGC
ATGAGGCTCT
GGTAARTGAG
TCGCACGAGG
CAGCATGGAA
GATGGTTCTT
ATCTGATATC
CATGATAAGA
GAAADARATG
ACCATTATAA
TATGTTTCAG
ACCTCTACAA
ACATCAAATA
CACAATTTTT
AGTAAGAARA
AGGTTACAGA
TCCTTIGTGG
AGCATGACTC

ACACCCTGCC
ACCTGCCTIGG
GAGCAATGGG
ACTCCGACGG
AGGTGGCAGC
GCACAACCAC
TGCGACGGCC
ATGCTTGGCA
ATARAGCACC
TCCACGGGTC
ATCGATGAAT
TACATTGATG
CTTTATTTGT
GCTGCAATAA
GTTCAGGGGG
ATGTGGTATG
TTCCTTATTA
GAGCATAGTT
AACAGTATGT
ATATTTTTCC
TGTAAATAGC
AAABRAACTTA

CCCATCCCGG
TCARAGGCTT
CAGCCGGAGA
CTCCTTCTTC
AGGGGAACGT
TACACGCAGA
GGCAAGCCCC
CETACCCCCT
CAGCGCTGCC
AGGCCGAGTC
TCGAGCTCGG
AGTTTGGACA
GAAATTTGTG
ACAAGTTAAC
AGGTGTGGGA
GCTGATTATG
ACCCCTTTAC
ATTAATAGCA
TATGATTATA
ATAATTTTCT
AAAGCAAGCA
GCAATTCTGA

GATGAGCTGA
CTATCCCAGC
ACAACTACAA
CTCTACAGCA
CTTCTCATGC
AGAGCCTCTC
CGCTCCCUGE
GTACATACTT
CTGGGCCCCT
TGAGGCCTGA
TACCCGGGGA
AACCACARACT
ATGCTATIGC
AACARACAATT
GGTTTTTTAA
ATCTCTAGTC
AABTTARARR
GACACTCTAT
ACTGTTATGC
TGTATAGCAG
AGAGTTCTAT
AGGAAAGTICC

CCAAGAACCA
GACATCGCCG
GACCACGCCT
AGCTCACCGT
TCCGTGATGC
CCTGTCTCCG
GCTCTCGCGG
CCCGGGCGCC
GCGAGACTGT
GTGGCATGKG
TCGATCCAGA
AGAATGCAGT
TTTATTTGTA
GCATTCATTT
AGCAAGTAAA
AAGGCACTAT
GCTAAAGGTA
GCCTGTGTGG
CTACTTATAA
TGCAGCTITT
TACTAAACAC
TTGEGGTCTT

PEBGECACTE [EINGR CCEEANBIRRG0O 2005/ 026210

GGIrGcCcC

CCTCCATCT



5351 CTTCCTCAGC ACCTGAACTC CTGGEEEGEGAC CGICAGTICTT CCTCTTCCCC 5401 CCAAAACCCA

AGGACA % CGGACCCCTG AGGACACGTG 5 5451 CGT FAGCC
ACGAAGACCC TGAGGTCAAG TTCAACTGGT 5501 ACGTGGACGG CGTGGAGGIG CATAATGCCA
AGACAAAGCC GOGGGAGGAG 5551 CAGTACAAgé?GCACGTACCG TGTGGTCAGC GTCCTCACCG
TCCTGCACCA 5601 GGACTGGCTG AATGGCAAGG AGTACAAGTG CAAGGTCTCC AACAAAGCCC
5651 TCCCAGCCCC CATCGAGAAA ACCATCTCCA AAGCCAAAGG TGGGACCCGT 10 5701
GGGGTGCGAG GBCOCACATGG ACAGATGOCG GCTCGGOCCA CCCTCTGOCC 5751 TGAGAGTGAC
CGCTGTACEA ACEPEFETELT CTACATEEED ACEEERP AATCTTCACA g ACERAEAGGTGT
ACACCCT 651 CATCRCERT ArkACh TG QTPAACHACEA AR AR CASETECACCT GCCTGG

. TCAAAGGCTT. CTAT C;‘%%ATCGCCG 5901 TGGAGTGEGA GAGCAATGGG CAGCOGGAGA
ACAACTAGRAL G&@E@%’* BEERCERSEFEEFEE ACTAEEREE: BFEETFH e cTeTACAGCA

AGCTCACEEE1 6 OiirAGEACAA GARE 2AASSTCRACAGTCAGGOGAGEAC AT GIGARGECTCCGTGATGC 6051

" Toathooa AREESE TR A R e e e R R A AT T

CGTACCCEZTH1 GTREATATFTC CERESECEIC AUTABZGTT CATTARGEANG ATASASEACE CAGCGCTGCC

Gl GGCATGAG1 6301 AT%%:ATAT C%TG%A%@C@%W%C@TC@GA
6351 CATEATANSNATACATT FRSTACKTT GTAGAN

CTTTATTY47; GOpAkEtetdér: Addehtd 165 ABREACAdEH AccatercACCRRAGTAACEICT CCAATAA
ACAAGTTAAC AACAACAATT GCATTCATTT 6501 TATGITICAG GTTCAGGGGO AGGTGTGGGA

GGTHETTTAR! AGCRECRARERR GHEFCRers CRAEAA SIS BT B FREF SRS ATCTCTAGTC
éA 31 CETM%FT TT GA U GFFAK$E Tﬁgg‘:ﬁ GACA C]‘E%&&CI:CTGFGFGG 3ﬁ%wp\
B L e R A e T T RE G0 2702 aca
ATATTTTTEC ATARETTTGIT TGLATAGCAS CRECAGEHTH GTce80drdiCCREEEACEd GTAAATAGCC

GTGGB401 GAAAAAAATG

AGGAAGICE TTORERGE gt SRt

TTCTGA

i%: TGITGAGA

GTCHGCABTN 3 5:TB88ECRT FGARERAICEACHACATET CATTECTART: GATTAAREZA GGTTTTCCTC

ACAAACARTT AR PR AT R P8 D008 CasB 0 I

7701
7751
7801
7851

. 7901
7951
8001

o 8051

8101

8151

8201

8251

8301

8351

8401

8451

8501

8551

8601

8651

30

35

CGGCCACAGT
CGGCAAGCAG
PGCGCGCCTT

CGATGAATCC
GCATCGCCAT
GAGCCTGEGCG

TCTTCGTCCA GATCATCCTG

TGCTCGCTCG
GATCAAGCGT
TCGGCAGGAG
CAATAGCAGC
CGCAAGGAAC
TGCAGTTCAT
GCBCCCCTGC
TCTGTTGETGC
GAACCTGCGT
TGTCTCTTGA
AGAAAGCCAT
GCCCCAGCTG
TAGCTATCGC
TTGCGTTTTC
CAGCACCGTT
GCCCTTGCGC

ATGCGATGTT
ATGCAGCCGC
CAAGGTGAGA
CAGTCCCTTC
GCCCGTCGTG
TCAGGGCACC
GCTGACAGCC
CCAGTCATAG
GCAATCCATC
TCAGATCTITG
CCAGTTTACT
GCAATTCCGG
CATGTAAGCC
CCTTGTCCAG
TCTGCGGACT
CCTGAGTGCT

AGAAAAGCGG
GGGTCACGAC
AACAGTTCGG
ATCGACAAGA
TCGCTTGGTG
CGCATTGCAT
TGACAGGAGA
CCGCTTCAGT
GCCAGCCACG
GGACAGGTCG
GGAACACGGC
CCGARTAGCC
TTGTTCAATC
ATCCCCTGCG
TTGCAGGGCT
TTCGCTTGCT
CACTGCAAGC
ATAGCCCAGT
GGCTTTCTAC
TGCGGCAGCE

CCATTTTCCA
GAGATCCTCG
CTGGCGCGAG
CCGGCTTCCA
GTCGAATGGG
CAGCCATGAT
TCCTGLCCCCG
GACAACGTCG
ATAGCCGCGC
GTCTTGACAA
GGCATCAGAG
TCTCCACCCA
ATGCGAAACGE
CCATCAGATC
TCCCRACCTT
GTCCATAAAR
TACCTGCTTT
AGCTGACATT
GTGTTCCGCT
TGAAGCT

CCATGATATT
COGTCGGGCA
CCCCTGATGC
TCCGAGTACG
CAGGTAGCCG
GGATACTTTC
GCACTTCGCC
AGCACAGCTG
TGCCTCGTCC
AAAGARCCGG
CAGCCGATTG
AGCGGCCGGA
ATCCTCATCC
CTTGGCGGCA
ACCAGAGGGC
CCGCCCAGTC
CTCTTTGCGC
CATCCGGGGT
TCCTTTAGCA

051 TCTAAATTAC
| EP2004/ 010471



62 7101 AAAAATTTTA TATTTACCTT AGAGCTTTAA ATCTCTGTAG GTAGITTGIC 7151

CAATTATGT
TCGTGCCT

EhEE

AGTAAGGTTC CTTCACAAAG ATCCGGGACC 7201 AAAGCGGCCA
AGTTCGGGGG CATGGATGCG 7251 CGGATAECTEPIOIOTEGET| T

CCTGGATGCC GACGGATTTG CACTGCOGGT 5 7301 AGAACTCOGC GAGGTCGTCC AGCCTCAGGC
AGCAGCTGAA CCAACTCGOG 7351 AGGGGATCGA8GCCCGGEGTG GGOGAAGAAC TCCAGCATGA
GATCCOOGCG 7401 CTGGAGGATC ATCCAGCCGG CGTCOOGGAA AACGATTCOG AAGCCCAACC )
7451 TTTCATAGAA GGCGGOGGTG GAATCGAAAT CTCGTGATGG CAGGTTGGGC 7501 GTCGCTTGGT
CGGTCATIAG SN $ECAGA GTCCCGCTCA GAAGAACTCG 10 7551 TCAAGAAGGC GATAGAAGGC
GATGOGCTGC GAATCUGGGAG CGGCGATACC 7601 GTAAAGCACG AGGAAGOGGT CAGCCCATTC

COCCCCAMWBI-alisieT s EAse 1 She FAMGSSInTR

C

7751%}8%

FUASFEREGAT AGCGGTCCGC
( (]

CC COAC 'GRGATC C
TGCCCGHEQ NG ANGUHE) AoA G 1-807 45T GGCGCGAG CCCCTGATGC 7851 TCTTCGICCA
GATCATCCTG ATCGACAAGA CCGCGCTTCCA TCCGAGTACG 7901 TGCTCGCTCG ATGCGATGIT

T

CGBTTGGTG GTCGAATGGG CAGGTAGCCG 7951 GATCAAGCGT ATGCAGCCGC CGCATTGCAT

CAGCCATGAR GeadAEirie a3ARdcd A& GCRAtn AANGRERGECTEALARKeAGRTECCT GCCCCG
GCACTTCGCC 20 8051 CAATAGCAGC CAGICOCTTC CCGCTTCAGT GAAAACGTCG AGCACAGCTG
R BT CFE- EREREER

8101

EEM AT AGCCCEEEE  TRRCY

TCAGGGCCAGT CBtwatEAHNE WWAWCWG&T@AA&C

TCTOCACIEA ATEELIRESR 5808 S0 AR A ST

ATACTCAEOC uCABINTTHGT ETETTGAGRCAGATCEFE:2A BICOCHEETE: COM@MAATC CTTGECGECA

8401 A e
CCANTTOA TR

T

i A GO

AR STAee

TAGCC
ATGCGAAACG

451 GCCCCA
TGTAAGCC

CACTGCAAGT TACEIGEIRAL TEETATASZAC TRUAGEGITH THICHTETCT COITUGTCBAG ATAGCCCAGT

AGCTGACAE

1 CAICEEAAR B9

&d Gt b A eAPeET

GITCCCCT

BhcAALCAPRE A
TCCTTTAGCA 8651 GCCCCTTAECGEC CCTGAGIGCT TGCGEECAGCG TGAAGCT WO 20051026210
PCT/ EP20024/ 0STAAGTSE APEFTESRG CACACAAGCT

15 451
501
551
601
651
701
751
801
851
901
251

1601

1051

1101

1151

1201

1251

1301

1351

1401

1451

1501

20

25

30

35

TGTIGGCGEGGE
GAGTGTATAC
TGCACCATAT
CGCATCAGGC
CGTTCGGCTG
TATCCACAGA
CAGCAAAAGG
TAGGCTCCGC
GGTGGCGAMA
AGCTCCCTCG
GTCCGCCTTT
GTAGGTATCT
CACGRACCCC
TCTTGAGTCC
CTGGTAACAG
TTGAAGTGGT
CTGCGCTCTG
GATCCGGCAR
CAGCAGATTA
TTCTACGGGG
TGGTCATGAG
AAATGAAGTT

TGTCGGGGCG
TGGCTTAACT
GCGGTGTGAA
GCTCTTCCGC
CGGCGAGCGGE
ATCAGGGGAT
CCAGGAACCG
CCCCCTGACG
CCCGACAGGA
TGCGCTCTCC
CTCCCTTCGGE
CAGTTCGGTG
CCGTTCAGCC
ARCCCGGTAA
GATTAGCAGA
GGCCTARCTA
CTGAAGCCAG
ACAAACCACC
CGCGCAGARA
TCTGACGCTC
ATTATCAAAMA
TTAARATCAAT

CAGCCATGAC
ATGCGGCATC
ATACCGCACA
TTCCTCGCTC
TATCAGCTCA
ARCGCAGGAA
TAARAAGGCC
AGCATCACAA
CTATAAAGAT
TGTTCCGACC
GAAGCGTGGC
TAGGTCGTTIC
CGACCGCTGC
GACACGACTT
GCGAGGTATG
CGGCTACACT
TTACCTTCGG
GCTGGTAGCG
AARAGGATCT
AGTGGAACGA
AGGATCTTCA
CIAARGTATA

CGTCAGGGCG
CCAGTCACGT
AGAGCAGATT
GATGCGTAARG
ACTGACTCGC
CTCAAAGGCG
AGAACATGTG
GCGTTGCTGG
ARATCGACGC
ACCAGGCGTT
CTGCCGCTTA
GCTTTCTCAT
GCTCCAAGCT
GCCTTATCCG
ATCGCCACTG
TAGGCGGTGC
AGAAGGACAG
AARRAGAGTT
GTGGTTTTTT
CAMAGAAGATC
AARACTCACGT
CCTAGATCCT
TATGAGTAAA

CGTCAGCGGE
AGCGATAGCG
GTACTGAGAG
GAGAAAATAC
TGCGCTCGGT
GTAATACGGT
AGCAAAAGGC
CGTTTTTCCA
TCAAGTCAGA
TCCCCCTGGA
CCGGATACCT
AGCTCACGCT
GGGCTGTGTG
GTAACTATCG
GCAGCAGCCA
TACAGAGTTC
TATTTGGTAT
GGTAGCTCTT
TGTTTGCAAG
CTTTGATCTT
TAAGGGATTT
TTTAAATTAA
CTTGGTCTGA

2

JT‘%I'%A gCéTGATATT

EREPEAARS1 51 TGCAGTTCAT

G

Sy



Nucl eoti de sequence of the expression vector HCW-K HuAb-V1.1 hum V1
(Conpl et e Wiyhoposyace of a humani sed |ight chain expres

conprising SEQ IDIWJ 14 (hunvl=VLh) from 3964-4284) 5 ?tﬁﬁﬁé@%@ﬁ9?
GCAAAAGCCT AGGCCTCCAA AAAAGCCTCC TCACTACTTC 51 TGGAATAGCT CAGAGGCCGA
GCCGECCTCG GCCTCTGCAT AAATAAAAAA 101 AATTAGICAG CCATGGEEECG GAGAATGGGEC
GGAACTGEEC GGAGITAGGEG 151 GCGGGATGEG CGGAGITAGG GBCGGGACTA TGGTTGCTGA
CTAATTGACA /10 201 TGCATGCTTT GCATACTTCT GCCTGCTGGEG GAGCCTGGIT GCTGACTAAT
-[ 251 MEGAGATEEHITACCHF TTEATAMERE CEREPRBECPEGECTRT \ 301

CCACACCG B ACHAGACAEC ATIHAGHGACE TEXETICacECr&d 1T AT CAn SBrlcGREACCGT GAA
-AACCTCTGAC ACATGCAGCT,  COCCGAGACG GTCACAGCTT 401 GTgTG%AAGC GGATGCCGGG

AGCAGACARE! CCEPSBREEET EETEARES CYS T FCETETEACA CAGTASSE CaCAGCCATG
_ ACCCAGT@A@:L GTAGESATAG: 50T (CRRAGT GFATK CRERAATBAGAGCAGA
ACCEAT R R PTG R T e i orroaoe.

TGCGGCGAGCL GGHANGASETC CATPASAARS SHBPMATATCI QG CAGT TETAFIEIIAGACGAAT CAGGEG

ATAACGC%& %@r TW%A%GA CCAGCATCAC o

TCGAC

GCTCAAGICAL SEIATSRCETCAXIAARNDOCGAE NG (CART AGM PR CRTACRATIXB TERTCCOCCTG 901
GAAGCT CeoE 1 CGHFXIehedT ChehiePARREA Addeaae TTdA et AT &SR k7CT GT CCGCCT
TTCTCCCTTC GGGAAGOGTG GCGCTTTCTC ATAGCTCACG 1001 CTGTAGGTAT CTCAGTTCGG
TGTA‘EIJ@@?WE&?F@@#A@ CREEEEFEFS CAWST TR RSP ARAEECEE RIS AREAECCGACCGCT

CTAGE1 COeddiadfdc 1A hceTE TAfalteh TCCAACX X EATEARCGAEALSTGR T TATCGCCAC
(lr GCAGC. 1151 CACTGGIAAC AGGATTAGCA GAGOGAGGTA TGTAGGICGT GCTACAGAGT 30

- TCTHAA B TRRAE R ACECT A P AR P AT S998EFCRF251 ATCTGCGCTC

TCCTGAAGLE: AGFIAGCTTE: GabttARCAL TACIELAGRA CradREt:CTA GAITXEACAAAACAAACCA

CTAACARCR T RN

SR o B

GT TAAGG2AT 1 35AQXECTTAT GETTATCCAG AT TIAPGERCA ANGIRRCTTA CARTTRGATC CTTTTAAATT

T A

GGAT
CTCAC

1501 AAMAT AN RLTTAMESAATCHVHGTAE AT TISEREE AR 20051026210

Pet 2351 AAACAGGAAG GCAAMRATGCC GCAAAAAAGG GAATAAGGGC GACACGGAAA
2401 TGTTGAATAC TCATACTCTT CCTTTTICAA TATTATTGAA GCATTTATCA

2451 CGGTTATTGT CTCATGAGCG GATACATATT TGAATGTATT TAGAAAAATA

20 2501 AACAAATAGG GGTTCCGCGC ACATTTCCCC GAAAAGTGCC ACCTGACGTC
2551 TAAGAAACCA TTATTATCAT GACATTAACC TATARAAATA GGCGTATCAC

2601 GAGECCCTTT CGTCTTCAAG AATTCAGCTT GGCIGCAGTG AATAATAAAA

2651 TGTGTGTTTG TCCGAAATAC GCGTTTTGAG ATTTCTGTCG CCGACTAAAT

(;(: 2701 TCATGTCGCG CGATAGTGGT GTTTATCGCC GATAGAGATG GCGATATTGG
“P5 2751 AAAAATCGAT ATTTGAAAAT ATGGCATATT GAAAATGTCG CCGATGTGAG
2801 TTTCTGTGTA ACTGATATCG CCATTTTTCC AAAAGTGATT TTTGGGCATA

2851 CGCGATATCT GGCGATAGCG CTTATATCGT TTACGGGGGA TGGCGATAGA

2901 CGACTTTGGT GACTTGGGCG ATTCTGTGTG TCGCAAATAT CGCAGTTTCG

2951 ATATAGGTGA CAGACGATAT GAGGCTATAT CGCCGATAGA GGCGACATCA

30 3001 AGCTGGCACA TGGCCAATGC ATATCGATCT ATACATTGAA TCAATATTGG
3051 CCATTAGCCA TATTATTCAT TGGTTATATA GCATAAATCA ATATTGGCTA

3101 TTGGCCATTG CATACGTTGT ATCCATATCA TAATATGTAC ATTTATATTG

3151 GCTCATGTCC AACATTACCG CCATGTTGAC ATTGATTATT GACTAGTTAT

3201 TAATAGTAAT CAATTACGGG GTCATTAGTT CATAGCCCAT ATATGGAGTT

35 3251 CCGCGTTACA TAACTTACGG TAAATGGCCC GCCTGGCTGA CCGCCCAACG
3301 ACCCCCGCCC ATTGACGTCA ATAATGACGT ATGTTCCCAT AGTAACGCCA

3351 ATAGGGACTT TCCATTGACG TCAATGGGTG GAGTATTTAC GGTABACTGC



64 1551 GACAGITACC AATGCTTAAT CAGTGAGGCA CCTATCTCAG CGATCTGICT 1601
ATTTCGITCA TCCATAGITG CCTGACTCCC CGICGTGTAG ATAACTACGA 1651 TACGCGEGAGEG
CTTACCATCYO G CTGCAATGAT ACCGCGAGAC 1701 CCA BN
TTTATCAGCA ATAAACCAGC CAGCCGGAAG 5 175] GGECCGAGCGC AGAAGIGGIC CTGCAACTTT
ATCCGCCTCC ATCCAGICTA 1801 TTAATTGIT GCT AGAGTAAGTA GITCGCCAGT
TAATAGITTG 1851 CGCAACGITG TTGCCATTGC TGATGCCATC GIGGTGICAC GCTCGICGTT .
1901 TGGTATGGECT TCATTCAGCT CCGGITCCCA ACGATCAAGG CGAGITACAT 1951 GATCCCCCAT
GITGTGGARA. ASABECTHER GIECETTAXGS TIIETCECAT AR LCATTAIORGS GTAAGTTGEC

CoTAMGAPGE TNETRHA STHT G GIETA BHOAATAAS Fo TR O Akt acraraT

Gcoecem@@ i TTRTGACATT TECTTH] STAATZNIIEATARG ARTATSRIIAT CACATAGCAG
2201 AAGERTAMACLHEETLCAT @&Mﬂ&ﬂ@%@c@@ﬁ%ﬁﬁ 2251
CAAGGATCTT ACCGCTGITG AGATCCAGIT CGATGIAACC CACTCGTGCA 2301 CCCAACTGAT
CTTEAGEAPE TTIFACHTAE ROEATT IS NOREEETalBE CAITEACKE B IGISAGIGGCAAAATG
CCGCAAARNAA CErdidArde BCCARACEEMA i ciiet Gddar,AAETAEH At L TCCTTTTTC
AATATTATTG AAGCATTTAT 2451 CAGGGITATT GICTCATGAG CGGATACATA TTTGAATGTA
TTTAGARARA 2655 ANAECR A AN S EEPEERECCeCACAFPPERS & CCACCTGACG
2551 TGHAAGARAR:COATIAT TATCrATCIRCARTAATCACA TANSARGEACGUEIATR cca601 ACGAGGCCCT
TTCGTCTITCA A T _TGTCGGAAAT
IO AR LSS b AR T
CCEBATAGAGA TGELGATATT ABCRTSIAGYSEALSTCOGAA ATTIGARAC ATATOEOATA TTGAAAATGT

2651 TACEATE TGO AC KU TREATC AT AN AT TR ™001  CACA

901 GACGAC'IG\G
GIGACT 'B@S@ CGMIARIABIGC TUFCGEEARAT ARTGERACTT TrCAGEAAGETAIAGGRTEACAGACGAT )
AATAGGEEA A APENGAT 18223983 NG HEAs %&% GCATATCGAT
CT. ATACATTG TATT 3051 GGCCATTAGC CATATTATTC ATT AGCATAAAT
CAATATRGSE gc]': FACEE T COTARCRATAX TEATIRCITAPGTARCATTTATAT

SEIAEGEEECACHT WAEEAM AR TCcad201 ATTAATAGTA

3193 TGoe] CALATCALMMPA
ATCAATTACG GLGTCATIAG TTCATAGHCC ATATATCEAG 35 8251 TTCCOCGITA CATAACTTAC
CERERIREEEF BRCERLEARN A

GGTAAATEEE
4201

4251
4301
4351
4401
4451
4501
4551
4601
4651
4701
4751
4801
4851
4901
4951
5001
5051
5101
5151
5201

20

25

30

35

ACTACTGTGC
GGGACCACGG
AGCTTTCTGG
GCTAAGGTGA
GCCCAGACAC
TCTGCGCCCT
CTCTCTTGCA
CCTCCAAGAG
GACTACTTCC
CAGCGGCGTG
CCCTCAGCRG
TACATCTGCA
AGTTGGTGAG
CTCAGCGCTC
CAGCAAGGCA
CACTCATGCT
AGGCACAGGC
TGCTGGGCTC
ACCTAAGCCC
CTTCTCTCCT
CARATCTTGT

ARGATCAGGA
TCACCGTCTC
GGCAGGCCAG
GGCAGGTGGC
TGGACGCTGA
GGGCCCAGCT
GCCTCCACCA
CACCTCTGGG
CCGAACCGGT
CACACCTTCC
CGTGGTGACC
ACGTGAATCA
AGGCCAGCAC
CTGCCTGGAC
GGCCCOGTCT
CAGGGAGAGG
TAGGTGCCCC
AGACCTGCCA
ACCCCABRAGG
CCCAGATTCC
GACAAAACTC

CCCTATGCCT
CTCAGGTGAG
GCCTGACCTT
GCCAGCCAGG
ACCTCGCGGA
CTGTCCCACA
AGGGCCCATC
GGCACAGCGG
GACGGTGTCG
CGGCTGTCCT
GTGCCCTCCA
CAAGCCCAGC
AGGGAGGGAG
GCATCCCGGC
GCCTCTTCAC
GTCTTCTGGC
TAACCCAGGC
AGAGCCATAT
CCAAACTCTC
AGTAACTCCC
ACACATGCCC

GGTTTGACAC
TECTAGAAGG
GGCTTTGGGG
TGCACACCCA
CAGTTAAGAA

CCGCGGTCAC.

GGTCTTCCCC
CCCTGGEGECTG
TGGAACTCAG
ACAGTCCTCA
GCAGCTTGGG
AACACCAAGG
GGTGTCTGCT
TATGCAGCCC
CCGGAGGCCT
TTTTTCCCCA
CCTGCACACA
CCGGGAGGAC
CACTCCCTCA
AATCTTCTCT
ACCGTGCCCA

CTGGGGCCAA
ATCCCAAGCT
CAGGGAGGGG
ATGCCCATGA
CCCAGGGGCC
ATGGCACCAC
CTGGCACCCT
CCTGETCAAG
GCGCCCTGAC
GGACTCTACT
CACCCAGACC
TGGACAAGAA
GGAAGCCAGG
CAGTCCAGGG
CTGECCCGCCC
GGCTCTGGGC
AAGGGGCAGG
CCTGCCCCTG
GCTCGGACAC
CTGCAGAGCC
GGTAAGCCAG

?)



3301 CGACCCCCGC CCATTGACGT CAATAATTAC GTATGTTCCC ATAGTAACGC 3351 CAATAGGGAC
TTTCCATTGAWRSHIOA0%SC TGGAGTATTT ACGGTAAACT WD 200510262 kiiehhaiie941010471
65 3401 GOCCACTTGG CAGTACATCA AGTGTATCAT ATGCCAAGTA CGCCCCCTAT 3451
TGACGTCAAT GACGGTAAAT GGCCCCCCTG GCATTAJGCC CAGTACATGA 3501 CCTTATGGGA
CTTTCCTACT TGGCAGTACA TCTACGTATT AGTCATCGCT 3551 ATTACCATGG TGATGCGGTT
TTGGCAGTAC ATCAATGGGC GTGGATAGCG 5 3601 GTTGACTCA CGGGGATTTC CAAGTCTCCA
CCCCATTGAC GTCAATGGGA 3651 GTTTGITTTG GCACCAAAAT CAACGGGACT TTCCAAAATG
TCGTAACRAE1 396 ACREEEE e AT CRARECEARITE (EEBCE XS CETEM RGP GGTCTA

3751 TAEAAGCAGACAICTRGE T A CHAMACCRECA AN ECCEETER AGACREEATERTEE801 CACGCTGTTT

| GCAGTOOEE8! AT ATARRIE. COSRRCAT s ARk SecTaeTaITe

'CTGCTGCB@ﬁlTGmGGQm@EEA dﬁgiﬁxmﬁﬁﬂiGﬁ?JREMI%D&TGTC$€E§E£g
40515 COACAACR AR PR TR O A GRS B AR 05 4101

TCTCATAAGGL TITIGHENGCAGTITEARGTG (X3@ ROCETAGRREAGTYT TACCATSGAGT GGCAGT GG
ATCA T ARGA A2, AT EAAGATT-ATGCAGTGTA
TTACTGT TR o %#%A%%A c%reecé%?% E54%1; ECAEE%CGT%$FCCI§C %@G@GACCE‘%GCTGGAGAT
CAAACGT GAGE TAFGASTIRGAAG ABTPGCARRT RS PERAK T CTARRTCTCT CAREIBAST CEGGATGACGT
GOCCATTGEE 1 207435k FEECTAMGEAAT TRAGHTA R TORAGGRGS T GCAAAGCCCT
4401 CAGAATGGCT OCAAAGAGCT CCAACAAAAC AATTTAGAAC TTTATTAAGG 4451 AATAGGGGGA
AGCTAGGERRBL ANGRSRERARAC CRGERRARST AGHGRORREBCECTEILORE CECTTGCTATA
ATTATCT% AT TG TEAOTEER TG AdSRdrcEEOT AT CCATEEEETEAEARAT TATCCGC
CA. CCCAAGGGCA 5 4601 GAACTTTGIT ACTTAAACAC %| GCTTCTTTCC
é‘?&l ALY ASE CATEF FEPRECATETTEEES TEA CBCAGTTGAAA
4701 TCEERAE GETCTGTAGT GTECE TRTHACATAACTTIT GAECOBAGABSCC4751 GECCAAAGTA
T ACAGAGCAG
AR A P s R R BT AaancaCTAC
GAGIACAEA1 ANGITTACEGS ACHTCETEEGANETT CRCCCATTIAGBGCECRGARENCGECCOGT CACA

AAGAGCTIGh: - 495 -ATABEIRAGA (ER G AR ABAP T GRS CATL T GECTCAGT TCC

6051

6101

6151
20 6201
6251
6301
6351
o7 6401
6451
6501
6551
6601
6651
30 €701
6751
6801
6851
6901
6951
7001

7051

35

ATGAGGCTCT
GGTARATGAG
TCGCACGAGG
CAGCATGGARA
GATGGTTCTT
ATCTGATATC
CATGATAAGA
GAAAARAATG
ACCATTATAA
TATGTTTCRG
ACCTCTACAR
ACATCARRTA
CACAATTTTT
AGTARGAARA
AGGTTACAGA
TCCTTTGTGG
AGCATGACTC
CTACCTTITCT
GCCTCATCAT
ATTAAAGGCA
TCTAAAATAC

GCACAACCAC
TGCGACGGLC
ATGCTTGGCA
ATAAAGCACC
TCCACGGGTC
ATCGATGAAT
TACATTGATG
CTTTATTTGT
GCTGCAATAA
GTTCAGGGGGE
ATGTGGTATG
TTCCTTATTA
GAGCATAGTT
AACAGTATGT
ATATTTTTCC
TGTAAATAGC
AAARARCTTA
CTTCITTTTT
CACTAGATGG
TTCCACCACT
ACAAACAATT

TACACGCAGA
GGCAAGCCCC
CGTACCCCCT
CAGCGCTGCC
AGGCCGAGTC
TCGAGCTCGG
AGTTTGGACA
GAAATTTGTG
ACAAGTTAAC
AGGTGTGGGA
GCTGATTATG
ACCCCTTTAC
ATTAATAGCA
TATGATTATA
ATAATTTTCT
AARGCAAGCA
GCAATTCTGA
GGAGGAGTAG
CATTTCTTCT
GCTCCCATTC
AGRATCAGTA

AGAGCCTCTC
CGCTCCCCGRG
GTACATACTT
CTGGGCCCCT
TGAGGCCTGA
TACCCGGGGA
AACCACAACT
ATGCTATTGC
ARCAACAATTY
GGTTTTTTAA
ATCTCTAGTC
ARATTARARA
GACACTCTAT
ACTGTTATGC
TGTATAGCAG
AGAGTTCTAT
AGGAAAGTCC
AATGTTGAGA
GAGCAAAACA
ATCAGTTCCA
GTTTAACACA

CCTGTCTCCG
GCTCTCGCGG
CCCGGGECGCC
GCGAGACTGT
GTCGGCATGAG
FTCGATCCAGA
AGAATGCAGT
TTTATTEGTA
GCATTCATTT
AGCAAGTARA
ARGGCACTAT
GCTAAAGGTA
GCCTGTGTGG
CTACTTATAA
TGCAGCTTTT
TACTAMRACAC
TTGGGGTCTT
GTCAGCAGTA
GGTTTTCCTC
TAGGTTGGAA
TFTATACACTT



5001 AGCCTGACCC CCTCCCATCC TTTGGCCTCT GACCCTTTTT CCACAGGGGA 5051 CCTACCCCTA
TTGCGGTCCT CCAGCTCATC TTTCACCTCA CCCCCCTCCT 35 5101 CCTCATTGGC TTTAATTATG
CTAATGT TG NSOMEIRHGA ATAAATAAAG 5151 TGAATCTTTG CACCTCRCTEPTOOGDOERCT TT
CCTCATTTAA TAATTATTAT 5201 CTGTTGTITTA CCAACTACTC AATTTCTCTT ATAAGGGACT '
AAATATGTAG WO 2005/ 026210 PCT/ EP2004/ 20471 66 5251 TCATCCTAAG GCWATAACC
ATTTATAAAA ATCATCCTTC ATTCTATTTT 5301 ACCCTATCAT CCTCTGCAAG ACAGICCTCC
CTCAAGACCA CAAGCCTTCT 5351 GICCTCACAG TCCCCTGGGC CATGGTAGGA GAGACTTGCT

TCCTTGHhbh pARAACGEET CATCA CEIHARCRCTCri\GCGTTETAG AN ETHRTCACGTCTTAC 5

5451 AGTCATATAT TTGATT T GA GAATCAA TTT 5501 TTCAAAAGAA
GAAACTAGKRE A‘Fﬁﬁ'ﬁ%&fﬁ ﬂ%@#@%ﬂ%@ﬁ&” CACACAATAAA

AGAAAATAMA TAAAGAKIICA ATOGHTEAT CCBBOLCTHET REAGECCCAT CATIEERAGCETAGACTTAA

CO0COTAPRG 1608 R AR T ARG AR (T PRRPCAAEAT CTATRCTGRC AGATTAAMAA

5755 CAERGATI@ANﬁWI@KTG@HKHKEE$T8$A AINATRIATES01 TCTATAACTC

OISR AR G T

CAATAG
AATGAGVHNF TARAEGPES ATCSCHBIECTATEITIIRNA. BATFAGRATA ABCEAAPAACG AGAATTAACA

ACCTACHAGE _690da TCEGATAMATAA TANTGHTAGEAT AAGAGAA
6051 ACTCAATGCA AAAGATATGI TCTGTATGIT TTCATCCATA TAAAGITCAA 6101 AACCAGGTAA

PARARCEACSeDFACOAAFESn 2
AAATAAAGPE ABRIGOTIESE AFEFRAATTACETCIIAGET GTCE TS T HERRGEASECAGTTAGTGCC
TCHPAGAHAGA ERHAHAIIET c20:CEER:CEAFPTAAd Lz Tddalichi@et CGTGTGGEGEGT

TGTGCAGITA TGATCTGTGC 6251 ACTGITCTGI ATACACATTA TGCTTCAAAA TAACTTAGCA
TAAAGANEGAT R ERERTACDRSEFT ARFACGA THEAREREERAM CAAGACCA
6351 CG@%ﬁfﬁiﬂbxﬁ&iiﬁi§§KMEﬁﬁTG@ﬁﬁﬁﬁﬂkﬁﬁTA@ﬁﬁéﬁt@&Eﬁﬁﬁﬁ&i@msﬁ401 CTGCCC{E}EJ

ATTTTOCTES CRRGRBRACE B RET SRS E R RO ROAL

CAA CAGGCCTGCT
REAPTAGAAATTAAA

SRTCTATS, A I TR, SRR e

7851 TCTTCGTCCA GATCATCCTG ATCGACAAGA CCGGCTTCCA TCCGAGTACG

7901
7951
8001
20 8051
8101
8151
8201
8251
25 8301
8351
8401
8451
8501
30 8551
8601
8651

TGCTCGCTCG
GATCAAGCGT
TCGGCAGGAG
CAATAGCAGC
CGCRAAGGAAC
TGCAGTTCAT
GCGCCCCTGC
TCTGTTGTGC
GAACCTGCGT
TGTCICTTGA
AGAAAGCCAT
GCCCCAGCTG
TAGCTATCGC
TTGCGTTTTC
CAGCACCGTT
GCCCTTGCGC

ATGCGATGTT
ATGCAGCCGC
CAAGGTGAGA
CAGTCCCTTC
GCCCGTCETG
TCAGGGCACC
GCTGACAGCC
CCAGTCATAG
GCAATCCATC
TCAGATCTTG
CCAGTTTACT
GCAATTCCGG
CATGTAAGCC
CCTTGTCCAG
TCTGCGGACT
CCTGAGTGCT

TCGCTTGGTG
CGCATTGCAT
TGACAGGAGA
CCGCTTCAGT
GCCAGCCACG
GGACAGGTCG
GGAACACGGC
CCGARATAGCC
TTGTTCAATC
ATCCCCTGCG
TTGCAGGGCT
TTCGCTTGCT
CACTGCAAGC
ATAGCCCAGT
GGCTTTCTAC
TGCGGCAGCG

CAGCCATGAT
TCCTGCCCCGE
GACAACGTCG
ATAGCCGCGC
GTCTTGACAA
GGCATCAGAG
TCTCCACCCA
ATGCGAAACG
CCATCAGATC
TCCCAACCTT
GTCCATAARAN
TACCTGCTTT
AGCTGACATT
GTGTTCCGCT
TGAAGCT

CAGGTAGCCG
GGATACTTTC
GCACTTCGCC
AGCACAGCTG
TGCCTCGTCC
ARAGAACCGG
CAGCCGATTG
AGCGGCCGGA
ATCCTCATCC
CTTGGCGGCA
ACCAGAGGGC
CCGCCCAGTC
CTCTTTGCGC
CATCCGGGGET
TCCTTTAGCA

> ¥



30 6701 TCCAACACAC CTTTCTAAGT ACCTCTCTCT GCCTACACTC TGAAGGGGTIT 6751
CAGGAGTAACWANBABASHRA TCCCTTCCCT CAAATGACTG ACAATCCCTT G%MT
TGTTTTTCTT TCCAGTCAGT ACTGGGAAAG TGGGAGAGGA 6851 CAGTCA

AAGGAAGCAC CTTGOCCTTC TGCOCTCTTGA 6901, GAATGTTGAT GAGTATCAAA TCTTTCAAAC
TTTGGAGGTT TGAGTAGGGG 35 6951 TGAGACTCAG TAATGTCCCT TCCAATGACA TGAACTTGCT
CACTCATCCC 7001 TGGGGGCCAA ATTGAACAAT CAAAGGCAGG CATAATCCAG CTATGAATTC

7051 TAGGATCGAT CCAGACATGA TAAGATACAT TGATGAGITT GGACAAACCA WO 200 /026210
PCT/ EP2GEQIDINON704 7 1 67 7101 CAACTAGAAT GCAGTGAAAA AAATGCTTTA TTTGTGAAAT

7201 CANPHERRR SR T ee o 17251 TTTAA

3 ‘ 7251 TTTAAAGCAA
GTAAAA &nismm&auﬁﬁ%maﬁﬁaﬁm@aﬁn éRPresTRENAGGDMETARYCATC
AAATATTCCT. TATTAACCCC TTTACAAATT 1 AAAAAGCTAA AGGTACACAA TTTTTGAGCA
- TAGITAT SRR AISAER BREV 1k Horm PRI F AT OAGTAA. GAAMARAAAG TATCTTATGA
TTATAACTGT 7451 TATGCCTACT TATAAAGGTT ACAGAATAAT TTTCCATAAT TTTCTTGTAT
7501 AGCAGTGCAG CTTTTTCCTT TGTGGTGTAA ATAGCAAACC AAGCAAGAGT 10 7551
TCTATTACTAL FEPEARREA ACF AR T P EAACEARCATES T TRGTCCTTGGG
GICTTCTACE: T HHGhatAEd T TdAGhEGCAEH AGhECAMMIS Tt cAGARKTHAAGARACTACCCTC
ATCATCACTA GATGGCATTT CITCTGAGCA 7701 AAACAGGTTT TCCICATTAA AGGAATTTCA
CCACTGCTER! FERRS PSPt ATAAAT ST ECAXTEARCRR TTAGAAT
CAGTAGT TT#t 15804 TACACATRATALGACEDAASAATT THKATATTEAACCTRAGAGE TTTAAATCTC

oA S A S 2

TGCGCCGAT
291 CAGREATEGE AXGAOGALEGEEG CT8UTECATT RAGHCHEGCCCRIEGERMETT CCGCGAGGT

CoNEACE, CIOREARR -4 A CRCCHGG AEncp S oo

CGA

8151 TTCEEAAGEBCCARCEN TARCATTAENAGCATECE AR TFACAAAAFITRTBFCT8201 GATGGCAGGT
TGOGOGTORG, THEHeRlG: ATRIGAAEE ASRAGAGTCOG - A% EETCAGMGAACTCGTCAAG
AAGGCCGATAG AAGGCGATGC GCTGCGAATC 5 8301 GGGAGCGECG ATACCGTAAA GCACGAGGAA
GOCHT CAGHE! CAETEErears ISt CW@?%WWAQC&T ATGTC

CTGATAGCEH.
551
601
651
701
751
801
851
901
951

1001

1051

1101

1151

1201

1251

1301

1351

1401

1451

1501

20

25

30

35

CGGAGTGTAT
AGTGCACCAT
ACCGCATCAG
GTCGTTCGGC
GTTATCCACA
GCCAGCAARA
CATAGGCTCC
GAGGTGGCGA
GAAGCTCCCT
CTGTCCGCCT
CTGTAGGTAT
TGCACGAMCC
CGTCTTGAGT
CACTGGTAAC
TCTTGAAGTG
ATCTGCGCTC
TTGATCCGGC
AGCAGCAGAT
TTTTCTACGG
TTTGGTCATG
AAAAATGAAG

ACTGGCTTAA
ATGCGGTGTG
GCGCTCTTCC
TGCGGCGAGC
GAATCAGGGG
GGCCAGGAAC
GCCCCCCTGA
AACCCGACAG
CGTGCGCTCT
TTCTCCCTTC
CTCAGTTCGG
CCCCGTTCAG
CCAACCCGGET
AGGATTAGCA
GTGGCCTAAC
TGCTGAAGCC
ARRCRAACCA
TACGCGCAGA
GGTCTIGACGC
AGATTATCAA
TTTTAAATCA

CTATGCGGCA
AAATACCGCA
GCTTCCTCGC
GGTATCAGCT
ATAACGCAGG
CGTAAAARGG
CGAGCATCAC
GACTATAAAG
CCTGTTCCOGA
GGGAAGCGTG
TGTAGGTCGT
CCCGACCGCT
ARGACACGAC
GAGCGAGGTA
TACGGCTACA
AGTTACCTTC
CCGCTGGTAG
AARAAAGGAT
TCAGTGGAAC
AAAGGATCTT
ATCTARAGTA

TCAGAGCAGA
CAGATGCGTA
TCACTGACTC
CACTCARAGG
AAAGAMNCATG
CCGCGTTGCT
AAMAATCGAC
ATACCAGGCG
CCCTGCCGCT
GCGCTTTCTC
TCGCTCCAAG
GCGCCTTATC
TTATCGCCAC
TGTAGGCGGT
CTAGAAGGAC
GGAAAAAGAG
CGGTGGTTTIT
CTCAAGARAGA
GAAAACTCAC
CACCTAGATC
TATATGAGTA

TTGTACTGAG
AGGAGARAAT
GCTGCGCTCG
CGGTAATACG
TGAGCAAAAG
GGCGTTTTIC
GCTCRAGTCA
TTTCCCCCTG
TACCGGATAC
ATAGCTCACG
CTGGGCTGTG
CGGTAACTAT
TGGCAGCAGC
GCTACAGAGT
AGTATTTGGT
TTGGETAGCTC
TTTGTTTGCA
TCCTTTGATC
GTTAAGGGAT
CTTTTAAATT
AACTTGGTCT



8401 TCCGCCACAC CCACCCGECC ACAGICGATG AATCCACAAA AGCGGECCATT 8451 TTCCACCATG
ATATTCGGCA AGCAGGCATC GCCATGEGIC ACGACGAGAT 8501 CCTCGCCGIC CGGECATGCGEC

GCCTTGAGY O

TCCTGATCGA CAAGACCGGC 8601 TTCCATCCGA GTACGTGCTC GCTCGATCCG ATGTTTCGCT
TGCTGGTCGA 8651 ATGGGCAGGT AGCCGCAGOBE AGCCTATGCA GCCGCCGCAT TGCATCAGCC
8701 ATGATGGATA CTTTCTCGGC AGGAGCAAGG TGAGATGACA GGAGATCCTG 8751 CCCCGGCACT
TCGCCCAATA CCAGCCAGTC CCTTCCCGCT TCAGTGACAA 35 8801 CGTCGAGCAC AGCTGCGCAA -
ERPSEARAPCn SR eSO Skl G HE T SpA - TCATTCAGG
GCACCGGACA GGTCGGTCTT 8901 GACAAAAAGA ACCGGGECGCC CCTGOGCTGA CACCCGGAAC
ACGACAZEAY \ATBSEET62 634N PPEIIEPSEDART 647 CCTTRAGTAS YWWJAACYAFGA, 68 8951
CAGACCAGEE GAICHGEREET O daGAT cEATARGTEAAT
CCGGAGAACC TGOGIGCAAT CCATCTTGIT CAATCATGCG 9051 AAACGATCCT CATCCTGTICT
FERE ErEEARRCTTHY Y A R GER AR ERAMGSCCATCCAGT

CGAACGREES TeAehideehble

CTTGATEAER

C

GAEFSHGT WoccAda ACCCAAGCES

P CABAF

TTACTTIEEN EESCERECCA mmmm&m&mmg TCCGGTTCCC

0251 GLRFrCTUAR

GCCCACTG CAAGCTACCT

A,

EMAESEE 9301 ACATTCATCC

GCGGTCAERA CRERATCTER GNTCRIBGT TTAOHNCATCTETcOBSCACCECTTEEIdT T AGCAGCCCT

TGCGCC?g&ﬁ Gl

expression vector
hunanlseﬂlllﬁﬁﬁcccﬁahﬂ @ﬂﬁﬁ?ﬂﬂ@ﬁanhkkﬂﬂﬁﬁﬂTeOG@¢¢@ETQ$G $ECKCCER¢H 13
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FoRO SV TR FEorars BRACShad

equence of
ce of a

TAAAAAA 1

AATTAGICAL COAFCEEEEG THARA MGEECT GSACRUCAS A IEAGEEI TEHITRBCCCEGAT GGG

CCGAGTIAS GAderoAGTA J@EE&X@%&%E@&%&&%TT% c%r
GOCTGCTGGG GAGCCTGGT T GCTGACTAAT 251 TGAGATGCAT GCTT TGCATA

CTGGGRAEEL RASIIEEEFTT GO BGEERCASATRCRET R TRCCRT TCRAERRSES MEGCCTCGCGC
GITTCGHEA AaCTTTARAA

15

20

25

30

2251
2301
2351
2401
2451
2501
2551
2601
2651
2701
2751
2801
2851
2901
2951
3001
3051
3101
3151
3201
3251
3301
3351

CAAGGATCIT
CCCAACTGAT
AAAAACAGGA
AATGTTGAAT
CAGGGTTATT
TAAACAAATA
TCTAAGAAAC
ACGAGGCCCT
AATGTGTGTT
ATTCATGTCG
GGAARAALTCG
AGTTTCTGTG
TACGCGATAT
GACGACTTTG
CGATATAGGT
CAAGCTGGCA
GGCCATTAGC
TATTGGCCAT
TGGCTCATGT
ATTAATAGTA
TTCCGCGTTA
CGACCCCCGC
CAATAGGGAC

GTGCTCATCA
ACCGCTGTTG
CTTCAGCATC
AGGCARMRATG
ACTCATACTC
GTCTCATGAG
GGEGTTCCGC
CATTATTATC
TTCGTCTTCA
TGTCCGAAAT
CGCGATAGTG
ATATTTGARA
TAACTGATAT
CTGGCGATAG
GTGACTTGGG
GACAGACGAT
CATGGCCAAT
CATATTATTC
TGCATACGTT
CCAACATTAC
ATCAATTACG
CATAACTTAC
CCATTGACGT
TTTCCATTGA

TTGGAAAACG
AGATCCAGTT
TTTTACTTTC
CCGCAARAAAA
TFCCTTITTC
CGGATACATA
GCACATTTCC
ATGACATTAA
AGRATTCAGC
ACGCGTTTTG
GTGTTTATCG
ATATGGCATA
CGCCATTTTT
CGCTTATATC
CGATTCTGTG
ATGAGGCTAT
GCATATCGAT
ATTGGTTATA
GTATCCATAT
CGCCATGTTG
GGGFCATTAG
GGTAAATGGC
CAATAATGAC
CGTCAATGGG

TTCTTCGGGGE
CGATGTAACC
ACCAGCGTTT
GGGAATAAGG
AATATTATTG
TTTGRATGTA
CCGAAAAGTG
CCTATAAARA
TTGGCTGCAG
AGATTTCTGT
CCGATAGAGA
TTGAAAATGT
CCAAAAGTGA
GTTTACGGGG
TGTCGCAAAT
ATCGCCGATA
CTATACATTG
TAGCATAAAT
CATAATATGT
ACATTGATTA
TTCATAGCCC
CCGCCTGGCT
GTATGTTCCC
TGGAGTATTT

CGAARACTCT
CACTCGTGCA
CTGGGTGAGC
GCGACACGGA
AAGCATTTAT
TTTAGAAAAR
CCACCTGACG
TAGGCGTATC
TGAATAATAA
CGCCGACTAA
TGGCGATATT
CGCCGATGTG
TTEITGGGCA
GATGGCGATA
ATCGCAGTIT
GAGGCGARCAT
AATCAATATT
CAATATTGGC
ACATTTATAT
TTGACTAGTT
ATATATGGAG
GACCGCCCAA
ATAGTAACGC
ACGGTAAACT

GCATACTTCT
TCTGCCTG

WAG TTCGGCTGGC 30 8551 GCGACCCCCT GATGRTUEFDOGSRGAGATCA

»

t he

AAAAGCCTCC

01

)



351 TGACGGTGAA AACCTCTGAC ACATGCAGCT CCCGGAGACG GTCACAGCTT 401 GTCTGTAAGC
GGAT G CCCGTCAGGG CGCGTCAGCG 25 451 GGTGT

CGCAGCCATG ACCCAGTCAC GTAGCGATAG 501 CGGAGTGTAT ACTGGCT

TCAGAGCAGA TTGTACTGAG 551 AGTGCACCAT ATGCGGTGTG AAATACCGCA CAGATGCGTA
AGGAGAAAAT 601 ACCGCATCAG GCGCTCTTCC TCCTCGC TCACTGACTC GCTGCGCTCG 651
GTCGTTCGGC TGCGGCGAGC GGTATCAGCT CACTCAAAGG CGGTAATACG 30 701 GTTATCCACA
GAATCAGGGG ATAACGCAGG AAAGAACATGG TGAGCAAAAG 751 GCCAGCAAAA GGCCAGGAAC
CGTAAAAARGEL CHESEHTEETC GESTRFRTTE AGFTAECEA A QTSICAPEERCEE IS TABEAGCATCAC
AAAAAT Caie1 CCEBBEEAT ETePARIT @E&%Gééﬁ@%@%@r@é@ Aif@m&m@IACCAGGCG

« TTTCCCCCTG 901 GAAGCTCOCT CGTGCGCTCT CCTGTTCOGA CCCTGOCGCT TACCGGATAC 35
951 CTGP PP GRS N ER R TH O PECARAECY R AT CGot 301  CTGTAGGTAT

CT CAGT T@@@l TGIAGBEREIG T'ﬂi@‘&@@éﬁ@ THHEEECTAT G MRA20068C 028@40rHeCE/ EP2004/ 010371

ST TGAET oG SRR T cragTanc

AGGATTAGEAL GASTGETET TG TTERACBEEST (ALSCABAGCITTA202ATCTTIGRGIBACT GGCCTAAC

oA TTEERACTE T30 R (R AAA AR BT ARG BoTCOTTTT

TTTGTTT@@M TSR ABCRNSCAGAF TTATEISBACAC AR ARTEGCT TEY CAAIINGATECCTTTGATC
1401 TTLEETAQGR Rt FRARHE TEAST GRAAG A CAAMAGTGAC ST E AN Eccdd51 TTTGGICATG
AGATTAT%A%TCTT CACCTAGATC CTT'I%TAAATT 10 1§%EAAAAATEEE% TTTTAAATCA
ATCTRAAAGEAL TAPAIEAGHT: ANCARETTCT COPSSTCERAEASATACECAATELTTHOAFCEAGT GAGGCA
CCTATCTGhf Cotelatdada de@bobddd GehbofcTEEATRICIECTEE THbadddalaceGT CGTGTAG
ATBEACTACGA 1651 TACGGGAGSG CITACCATCT GGCCCCAGIG CTGCAATGAT ACCGCGAGAC
1781 CCAPEETORACHEERERRERAPITAT AT R ACACE BAECREARECTS 1751

GCCCGAGEEh1 AGRNGTECHE: GiaaAsntdd Aicoered P ALCEAEACTACAGIRATT TAATTGITG
COGGGAAGCT . AGAGTAAGTA GITOGCCAGT TAATAGITTG 1851 CGCAACGTTG TTGCCATTGC
GEFEETEBT T P92 A RISTATEEE ™

TGCAGGCATE! GRESHERAE FEATHCAASFCEcaaTTCOCCA
ACGIT CAAGE! CRASTRARNG: THaST TEATCCRACAETCIT GTRRARACAAABEIGETATECT CCSTCGG

TECTCCGAIE, 2% A6 ld Rcaeea & AT Hia CFACER LA THASHSRLEy TTATCEACC

4201
4251
4301
4351
4401
4451
4501
4551
4601
4651
4701

20

4751

4801
30 asgs1
4901
4951
5001
5051
35 5101
5151

520%

CCTGAAGATT
CACGTTCGGC
AGATCCTAGA
TGCCTAAAGC
CAGAATGGCT
AATAGGGGGA
TTCTTGGTCT
CTGTCCCTAA
GAACTTTGTT
TGGCTGCACC
TCTGGAACTG
GGCCAAAGTA
AGGAGAGTGT
AGCACCCTGA
CTGCGAAGTC
ACAGGGGAGA
AGCCTGACCC
CCTACCCCTA
CCTCCTTGGC
TGAATCTTTG
CEGTTGTTTA

TTGCAGTGTA
CAGGGGACCA
ATTCTAAACT
ATTGAGTTTA
GCAAAGAGCT
AGCTAGGAAG
CCTTGCTATA
CATGCCCTGT
ACTTAAACAC
ATCTGTCTTC
CCTCTGTTGT
CAGTGGAAGG
CACAGAGCAG
CGCTGAGCAR
ACCCATCAGG
GTGTTAGAGG
CCTCCCATCC
TTGCGGTCCT
TTTAATTATG
CACCTGTGGT
CCAACTACTC

TTACTGTCAA
AGCTGGAGAT
CTGAGGGGGT
CTGCAAGGTC
CCAACBARAC
AAACTCAAAA
ATTATCTGGGE
GATTATCCGC
CATCCTGTTT
ATCTTCCCGC
GTGCCTGCTG
TGGATAACGC
GACAGCAAGG
AGCAGACTAC
GCCTGAGCTC
GAGAAGTGCC
TTTGGCCTCT
CCAGCTCATC
CTAATGTTGG
TTCTCTCTTT
AATTTCTCTT

CAAAGTAATA
CAAACGTGAG
CGGATGACGT
AGAARAGCAT
AATTTAGARC
CATCAAGATT
ATARAGCATGC
AAACAACACA
GCTTCTTTCC
CATCTGATGA
AATAACTTCT
CCTCCAATCG
ACAGCACCTA
GAGAAACACA
GCCCGTCACA
CCCACCTGCT
GACCCTTTTT
TTTCACCTCA
AGGAGAATGA
CCTCATTTAR
ATAAGGGACT

CCTGGCCATT
TATTCTAGAA
GGCCATTCIT
GCAAAGCCCT
TTTATTAAGG
TTAAATACGC
TGTTTTCTGT
CCCARGGGCA
TCAGGAACTG
GCAGTTGARA
ATCCCAGAGA
GGTAACTCCC
CAGCCTCAGC
AAGTCTACGC
AAGAGCTTCA
CCTCAGTTCC
CCACAGGGGEA
CCCCCCTCCT
ATAAATAAAG
TAATTATTAT
ABATATGTAG



2051 ACTGCAAAT TCTCTTACTG TCATGCCATC CGTAAGATGC TTTTCTGTGA 2101 CTGGTGAGTA
CTCAACCAAG TCATTCTGAG AATAGTGTAT GCGGCGACCG 2151 AGITGCTCTT GCCCGGCGTC
AACACGGGAWOIPAEIGSOGC CACATAGCAG 2201 AACTTTAAAA GTGCTOATIZRP IR GERMANACG
TTCTTCGGGG CGAAAACTCT 2251 CAAGGATCTT ACCGCTGITG AGATCCAGIT CGATGTAACC
CACTCGTGCA 2301 CCCAACTGAT CTTGAGCATGSITTTACTTTC ACCAGCGTTT CTGGGTGAGC

2351 AAAAACAGGA AGGCAAAATG CCGAAAAAAA CGGAATAAGG GCGACACGGA 2401 AATGTTGAAT
ACTCATACTC TTCCTTTTTC AATATTATTG AAGCATTTAT 2451 CAGGGITATT GTCTCATGAG .
CCCATACA & T AN A THIRAGAMAA BPrrali s d AAAGARNA G, GCACATTTCC
CCGAAAAGTG CCACCTGACG 2551 TCTAAGAAAC CATTATTATC ATGACATTAA ATAAAAA
TAGGCGTAT®! AT AR ECT Cr e RSP REA CACR AT ERRAAC CrE T TER AT CIGAATAATAA
2651 AAZ&HGT @&E&QME@Q&ET&E&M T e CeAEIAd 74’ 01 ATTCATGTCG
CGCGATAGTG GTGITTATCG CCGATAGAGA TGGCGATATT 35 2751 GGAAAAATCG ATATTTGAAA

ATATGGCAF N TTHEARARTFE GARCATETS AT ECAET THERSFCTFAA NSGCCATTTTT
CCABAAGH 438 Tﬁﬁfm Wﬁﬁmﬂﬁcmm TTACGEGEG

GATGGCGAT, V\D %88 g% Mﬁz}; 410 1 1 70 2901 GACGACTTTG GITGACTTGEG

CGATTCT CAEACEAP AT GAGGCTAT
ATCGCOGATHL Gﬁm mmmmmmmm@mﬁh@mmmm

3101 TAITECEAT THEATARL L BT MIOCA TR R AARHA CRCATIRATAP 01 51 TOGCTCA

151 TGGCTCATGT
CAAAAATT#E). CECBETTITAS ACATECATTA ACLHGACTACT CTERTTAAT TRRTAGPRATET CAATTACG
Codlicrerfit RERRGEEE AR BRE TR el a TSty ATGITOOC
RAGCGEEAGCAR EPCARTEES CGGI
e o
G GCATTATGCC CAGIACATGA 35 TTCCTACT

GACGGTAAAT
TGGCAGTHEA TERATSTAIAT ACTEAAERET TCA88ECATT ACCATTD TGGCAGTAC

ATCAATGYs ChepadAkAda HocebRrér T&%@I%@fﬁ@@ﬁ‘éﬁﬁr Sy S EEe]
CT LTCCAMATG TOGTAACAAC

GTCAATGEGA 3651 GITIGITITG GCACGAAAA
3708 TCRRCCEATCTERECARRTA

6001
6051
6101
6151
6201
6251
6301
6351
6401
6451
6501
6551
6601
6651
6701
6751
6801
6851
6501
6951
7001
7051

20

25

30

35

ATACCTACTC
ACTCAATGCA
AACCAGGTAA
GGEGTGGGCG
CTTGGTARTG
ACTGTTCIGT
CTTATACCCA
CGCAGCTGGT
CTGCCCTCTT
AACRAAACAR
AGCTAGGAGC
GGGACAGAGG
AACACTCACA
TCCTCATTCT
TCCAACACAC
CAGGAGTAAC
TGTCCTGCTT
CAGTCATGGA
GAATGTTGAT
TGAGACTCAG
TGGGGGCCARA
TAGGATCGAT

ACACAGATGA
ARAGATATGT
AAATAAAGTT
AGTTAGTGCC
TTCTGITCCT
ATACACATTA
GTTAATAGAT
AAGTGGGGGG
GAGCCCTGAA
CAGGCCTGCT
ACACATACAT
ACAGAATTARA
TGTTTGGGAA
ATGGGGCACT
CTTTCTAAGT
TAACACAGCA
TGTTTTTCTT
GAAACTACAT
GAGTATCRARA
TAATGTCCCT
ATTGAACAAT
CCAGACATGA

ATCTCATAAA
TCTGTATGTT
AGAAATTTGG
TGGGAGAAGA
CGTGTGGGEGT
TGCTTCAARA
AGARGAGGAA
GCCTGGGATC
TGAGTCTGCC
AFTTTCCTGG
AGAAATTARA
CCTTGCCCAG
GGGGGAAGGG
CTGGCCCTGC
ACCTCTCTCT
TCCCTTCCCT
TCCAGTCAGT
AAGGARGCAC
TCTTTCAAAC
TCCAATGACA
CAAAGGCAGE
TAAGATACAT

ARTAATGTTA
TTCATCCATA
ATGGAAATTA
CAAGAAGGGG
TGTGCAGTTA
TAACTTCACA
TAAGTAATAG
AAATAGCTAC
TTCCAGGGCT
CATCTGTGCC
TGAAACAGAC
ACACTGGRAR
CACATGTAAA
CCCTCTCAGC
GCCTACACTC
CAAATGACTG
ACTGGGRAAG
CTTGCCCTTC
TTTGGAGGTT
TGAACTTGCT
CATAATCCAG
TGATGAGTTT

CATARGAGAA
TAAAGTTCAA
CTCTTAGCTG
CTTCTGGGGT
TGATCTGTGC
TAAAGAACAT
GTCAAGACCA
CTGCCTAATC
CAAGGTGCTC
CTGTTTGGCT
CTTCAGCAAG
CCCATGTATG
TGAGGACTCT
TACTCATCCA
TGAAGGGGTT
ACAATCCCTT
TGGGGAAGGA
TGCCTCTTGA
TGAGTAGGGG
CACTCATCCC
CTATGAATTC
GGACAAACCA

CCCCATTGAC



3751 TATAAGCAGA GCTCGTTTAG TGAACCGTCA GATCGOCTGG AGACGCCATC 3801
CACGCTi U7 TWoHMNIGEIGaEAT AGAAGACACC GGGACCGATC CACCCTCCGC ROTAD3desANGHTTGOCG
CCACCATGGA GACCCCCGOC CAGCTGCTGT TCCTGCTGCT 3901 GCTGTGGCTG COOGACACCA
CCGGOGACAT TCTGCTGACC CAGTCTCCAG  3951£CACCCTGTC TCTGAGTCCA GGAGAAAGAG
CCACTTTCTC CTGCAGGGCC 4001 AGTCAGAACA TTGGCACAAG CATACAGTGG TATCAACAAA
AAACAAATGG 4051 TGCTCCAAGG CTTCTCATAA GGTCTTCTTC TGAGTCTATC TCTGGGATCC 25
4101 CTTCCAGGTT TAGTGGCAGT GGAACAGGGA CAGATTTTAC TCTTACCATC 4151 AGCAGTCTGG
AGCCTGAAGR ITTFARCASPATTRRAGICRERE AMNIHAGTAA T T IS H P T R e T T CACGTTCG
GCCAGGGGAG 1CAASITERAGTATCARMOGEG T4 PAHc AGTARR S MbAGALECTHCIAAATTCTAAA
TCRCARER 50 ¥ A et e A T gy
RG5O AR CAS R by AT TTAGA
4401 ACTEEATTAATIGAGATACCES RANTCT ARG AGESACTEAACAIBATCAZGITCHAST TTTTAAATAC
puicit S o T e e
AACA%FGC% 1@% c %@éﬂ% 1ﬁACTTAAAC
ACCATCCTGE 1T TEDTARGICTAR BGCTPEDX TCAGEIZIAA CAATEIASAST TCATCTTCCC
GOCATCTGAT) 4653 (eAGACTIRAMMTE GG FRECT T aR TAACTT
4701 CTATCOCAGA CAGEOCARAG TACAGTGLAA GGTCGATAAC GCCCTCCAAT WO 2005/ 026210
PCT/ EP2034/10 1 BATACCTACT A PETAAAGEET AR ACRATCGRAGHES IR TEREAC ACAT IS TRIGACAGCAA
GGACAGCAGG 1 4863acheAGCEHar10oASCASFdar ARGt AaA G AR A I ACGAGAAACA
4851 CAAAGTCTAC GCCTGOGAAG TCACCCATCA GGGCCTGAGE TCGCOCGTCA 4901 CAAAGAGCTT
CAACRGGERR IGAES TATTAGRA IRMEARERE CAY PRGBS T A AR T ECT e SSP P OCAGCCTGAC
CT_CCCCTCCGHS 1CCAA T8 GE: CFEGAGCERTT ThRACTTITEOMACAS G GACREAGEOGJAT TGOGGTC
GCTCA TCTTTCACCT . 5051 C CTCCICCTTG TTA TGCTAATGTT
S el S e AR et et st e CeroaTTT
5151 AATAALTALAAGICTGT TRITTCEACEAATTAS TICAATTROTR CITAT AACRBA dG; 5201
Ll G BRI RAR ARG AN T TOSTCAC
TTACCCT}%IAT %A GTCCTCAC
AGTOBECCTEE L COBARIGTACA GASAGAGTES TEEBIrAITTCSTTOREALTCCCUTICAGCAAGCCC

TCATAGT

GAGAAT
7901

7951

8001
20 8051
8101
8151
8201
8251
8301
8351
8401
B4as51
8501
8551
8601
8651
8701
8751
8801
8851
8901

T
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35

CABAGATCCG
GGGGGCATGG
ATTTGCACTG
CTGAACCAAC
CATGAGATCC
TTCCGAAGCC
GATGGCAGGT
GCTCAGAAGA
GGGAGCGGCG
CAAGCTCTTC
TCCGCCACAC
TTCCACCATG
CCTCGCCETC
GCGAGCCCCT
TTCCATCCGR
ATGGGCAGGT
ATGATGGATA
CCCCGGCACT
CGTCGAGCAC
CGCGCTGCCT
GACAARARRGA

GGACCAAMGC
ATGCGCGGAT
CCGGTAGAAC
TCGCGAGGGG
CCGCGCTIGGA
CAACCTTTCA
TGGGCGTCGC
ACTCGTCAAG
ATACCGTAAA
AGCAATATCA
CCAGCCGGCC
ATATTCGGCA
GGGCATGCGC
GATGCTCTTC
GTACGTGCTC
AGCCGGATCA
CTTTCTICGGT
TCGCCCAATA
AGCTGCGCAA
CGTCCTGCAG
ACCGGGECGCC

GGCCATCGTG
AGCCGCTGCT
TCCGCGAGET
ATCGAGCCCG
GGATCATCCA
TAGAAGGCGG
TTGGTCGGTC
AAGGCGATAG
GCACGAGGAA
CGGGTAGCCA
ACAGTCGATG
AGCAGGCATC
GCCTTGAGCC
GTCCAGATCA
GCTCGATGCG
AGCGTATGCA
AGGAGCAAGG
GCAGCCAGTC
GGAACGCCCG
TTCATTCAGG
CCTGCGCTGA

CCTCCCCACT
GGTTTCCTGG
CGTCCAGCCT
GGGTGGGCGA
GCCGGCETCC
CGGTGGAATC
ATTTCGAACC
BAGGCGATGC
GCGGTCAGCC
ACGCTATGTC
AATCCAGAAA
GCCATGGGETC
TGGCGAACAG
TCCTGATCGA
ATGTTTCGCT
GCCGCCGCAT
TGAGATGACA
CCTTCCCGECT
TCGTGGCCAG
GCACCGGACA
CAGCCGGAAC

CCTGCAGTTC
ATGCCGACGG
CAGGCAGCAG
AGBACTCCAG
CGGAAAACGA
GAAATCTCGT
CCAGAGTCCC
GCTGCGAATC
CATTCGCCGC
CTGATAGCGG
AGCGGCCATT
ACGACGAGAT
TTCGECTGGC
CAAGACCGGC
TGGTGGTCGA
TGCATCAGCC
GGAGATCCTG
TCAGTGACAA
CCACGATAGC
GGTCGGTCTT
ACGGCGGCAT

1T T RETRET PAGCRRATAST S AR AT A AR LT oI SCAATTCCCT



15 5451 CAAAGCAAAT TTTTCAAAAG AAGAAACCTG CTATAAAGAG AATCATTCAT 5501
TGCAACATGA TATAAAATAA CAACACAATA AAAGCAATTA AATAAACAAA 5551 CAATAGGGAA
ATGTTTAAGYOIR8AYERI8GT ACTTAGACTT AATGGAATGT 5601 CATGCORTREPIRNAQATTTTT
AAACAGGTAC TGAGGGACTC CTGTCTGCCA 5651 AGGCCCGTAT TGAGTART HT « COAGANCSTA -

ATTTAATCCA CACTATACTG 20 5701 TGAGATTABA AACATTCATT AAAATGITGC AAAGGITCTA

TAAAG TGAG 5751 AGACAAATAT ATTCTATAAC TCAGCAATCC CACTTCTAGA TGACTGAGIG

5801 TCCCCACCCA CAAAAGAAAT ATGCAAGAAT GTTCAAAGCA GCTTTATTTA 5851 CAAAAGCCAA

Cohd\ TeUIALHEL GAPEAFAT TRPAAIEARST EaTRAOECAN ARECTEICECTATGTTTA
CTATACCTAC TCACACAGAT

AAATT

TACATTAGAA TACCCAATGA GGAGAATTAA CL25 5951 CAAGCTACAA
GAATCTERTA MUCCPREFEP CEBRACAPAEATRREES N EFARET TS TINARREEREFCETTCTGTATG

TTTTCABGSA AOGAISTAAATAET A CCACET CAR A TAGATC AT AGRBAEEFATECGACGAAAAT

6101 TACTCTTAGC TOGGGGTIGEG OGAGTTAGIG, CCTGGGAGAA
TEPICIGITE EFEerSAGCErTET AAGE

GTCTTGEHAA
GTAFACAEAT TATOTRICAS AATEACTTCAAGEPSACIEAT ASACARE AT GTEATACCCAGTTAATAG

ATAGAA
TCAAAT.

ACTAACEBERBDONIABCTTCC CTCAAATGAC 6751 TGACAATCCC TTTGICCTGC TTTGITTTTC
C ATAAGGAAGC

GACAAGAAGG 6151 GGCATCTGGG
TRHTERHY FARCATETEY

GCACTGITCT

R "B b G R M R e T TOCAGRG

6401 CennGCET

CCTTHED AR SRS ATEAACHE B0

GAAGACTCA
CACGTG!’WS AREEIBGAAT GEBACATETATROQUURR0 2B2COTECTY ERZO0OTEBA®471 72 6601

CCTTCAGCA

GGACT CTTCCTCATT CTATGGGEGCA CTCTGGECCCT GCCCCTCTCA 6651 GCTACTCATC
CATCCAACAC ACCTTTCTAA GIACCTCTCT CTGCCTACAC 6701 TCTGAAGGEGG TTCAGGAGTA

ACCTT P olig S aERe Bt @?’—%@a@aﬁf&

ACCTT
6901 T

CCT

25

35

NAS,
AAATTGAA

fAHNAIMECE |

AT

CAAAGGCA GGCAT

W NS

r&%T&AMBESco ils
1 AGCTATGAAT T

ATCCAGRERTDAIG A e VAT i) tram3 %255%‘!551 TTGGACAAAC CACAACTAGA ATGCAGTGAA

ACTTTGGAGG

TGCTT TATTTGTGAA 7101 ATTGATGATG CTATTGCTTT ATTTGIAACC ATTATAAGCT

TAAACA
1l

51
101
is51
201
251
301
351
401
451
501
551
601
651
701
751
801
851
201
951

1001

CTAGCTTTTY
TGGAATAGCT
AATTAGTCAG
GCGGGATGGG
TGCATGCTTT
TGAGATGCAT
CCACACCCTA
TGACGGTGAA
GTCTGTAAGC
GGTGTTGGCG
CGGAGTGTAT
AGTGCACCAT
ACCGCATCAG
GTCGTTCGGC
GTTATCCACA
GCCAGCAAAA
CATAGGCTCC
GAGGTGGCGA
GAAGCTCCCT
CTGTCCGCCT
CTGTAGGTAT

GCAAAAGCCT
CAGAGGCCGA
CCATGGGGCG
CGGAGTTAGG
GCATACTTCT
GCTTTGCATA
ACTGACACAC
AACCTCTGAC
GGATGCCGGG
GGTGTCGGGG
ACTGGCTTAA
ATGCGGTGTG
GCGCTCTTCC
TGCGGCGAGC
GAATCAGGGG
GGCCAGGAAC
GCCCCCCTGA
AACCCGACAG
CGTGCGCTCT
TTCTCCCTTC
CTCAGTTCGG

AGGCCTCCAA
GGCEGCCTCG
GAGAATGGGC
GGCGGGACTA
GCCTCCTGGG
CTTCTGCCTG
ATTCCACAGC
ACATGCAGCT
AGCAGACAAG
CGCAGCCATG
CTATGCGGCA
ARATACCGCA
GCTTCCTCGC
GGTATCAGCT
ATAACGCAGG
CGTAARAAAGG
CGAGCATCAC
GACTATAAAG
CCTGTTCCGA
GGGARAGCGTG
TGTAGGTCGT

AAAAGCCTCC
GCCTCTGCAT
GGAACTGEGGC
TGGTTGCTGA
GAGCCTGGTT
CTGGGGAGCC
TGCCTCGCGC
CCCGGAGACG
CCCGTCAGGG
ACCCAGTCAC
TCAGAGCAGA
CAGATGCGTA
TCACTGACTC
CACTCAAAGG
AARGAACATG
CCGCGTTGCT
AAAAATCGAC
ATACCAGGCG
CCCTGCCGCT
GCGCTTTCTC
TCGCTCCAAG

TCACTACTTC
AAARTARARAR
GGAGTTAGGG
CTAATTGAGA
GCTGACTAAT
TGGGGACTTT
GTTTCGGTGA
GTCACAGCTT
CGCGTCAGCG
GTAGCGATAG
TTGTACTGAG
AGGAGAAAAT
GCTGCGCTCG
CGGTAATACG
TGAGCAAALG
GGCGTTTTTC
GCTCAAGTCA
TTTCCCCCTG
TACCGGATAC
ATAGCTCACG
CTGGGCTGETG

g

CACT CATC



7151 AGITAACAAC AACAATTGCA TTCATTTTAT GITTCAGGIT CAGGGGGAGG 7201 TGTGGGAGGT
TTTTTAAAGOYOABRARENACC TCTACAAATG TGGTATGECT 7251 GATTATe&TErIdoiffakAAG
GCACTATACA TCAAAATCTC CTTATTAACC 15 7301 CCTTTACAAA TTAAAAAGCT AAAGGTACAC
AATTI TTGAG CATAGTITATT 7351 AATAGCAGAG9ACTCTATGCC TGIGIGGAGT AAGAAAAAAC
AGTATGITAT 7401 GATTATAACT GITATGCCTA CTTATAAAGG TTAC: AGAATA TTTTTCCATA
7451 ATTTTCTTGI ATAGCAGIGC AGCTTTTTCC TTTGIGGTGI AAATAGCAAA 7501 GCAAGCAAGA

GoeTCTT R CCHCTERE CH T e e AT R S R C AGCAGTAGSE
_ TCATCATOAG m@a&q:txm CTBBCCTIET S BTCAU T BT G AAAGACATTC
75T AT A A A P T T AT ST T RO 35 7801

GCTTTAARG TEFETRSSE CFFFECHEA TR AFGIRCACATECARMEXAGETATETEGNAGGT TCCTT
CA d CGEGGEGECAT

CAAAGNEG Chipafédadv Gaethidcdo Abpehd&eClcrA]RAGKT
GGATGCGCGG ATAGCCGCTG CTGGITTCCT 7951 GGATGCCGAC GGATTTGCAC TGCCGGTAGA
ACTCCGCHE GFEEIRNEE PRH03 AL CEEAEISTRAECTERECERT R TCEEEA TCGAGCC

CGOCETHIK] 3AcEAcdAEAAACTCEABCEAR AL A TOCOCIREEACA GROTATEATC CAGCCGECGT
8101 CCCGGAAAAC GATTCCGAAG OCCAACCTTT CATA%%GGC GGOGGTCGAA 8151 TCGAAATCTC

GTGATGEHE GITEESRE EEF BICcERAGRETE  EoacTcaGA

GAACTCGIZA AGADGERHAT: AGA&M@M ARRESATEGRCCRECHAR TICREGAGEREITCATACCGTA
‘ . . é\;r CACGGGTAGC

GAATCCAGA

8401 AAﬁEﬂEEEEﬂNENWEECAGEﬂCTEﬁmAI$Gﬂ@MENAGCAGEBARﬂGEEEﬁIGEEEQI)2005/026210

CaCN o SIS CaTOCTGATC
8551 GAGRAGA WA@W@?@C‘W@@A%GOI CTTGGTGGTC

CAATCECAfy GRAKESE AL G RaREe A ERIeOEGA s CCATGATGGA
TACTTTCTCG GCAGGAGCAA GGTGAGATGA 8701 CAGGAGATCC TGCCCOGGCA CTTCGCCCAA
CAHCAETERRET

TAGCAGETAG THERIIREGSES AEHB4T RACETEEHS KCABEFRBEE IAAGEAACGCC

CGICCIGdr  88RdTAIa Ccodin A& Crchd i dPhCETCd EEAACTRAA & Bfr SGCCACCGEA

1851
1501
1551
2001
2051
2101
2151
2201
2251
2301
2351
2401
2451

20

30 2501
2551
2601
2651
2701
2751
2801

2851

35

CGCAACGTTG
TGGTATGGCT
GATCCCCCAT
GTTGTCAGAA
ACTGCATAAT
CTGGTGAGTA
AGTTGCTCTT
AACTTTAARRD
CAAGGATCTT
CCCAACTGAT
AAAAACAGGA
AATGTTGAAT
CAGGGTTATT
TAAACAAATA
TCTAAGAAAC
ACGAGGCCCT
AATGTGTGTT
ATTCATGTCG
GGAARAMATCG
AGTTTCTGTG
TACGCGATAT

TTGCCATTGC
TCATTCAGCT
GTTGTGCAAA
GTAAGTTGGC
TCTCTTACTG
CTCAACCAAG
GCCCGGCIGTC
GTGCTCATCA
ACCGCTGTTG
CTTCAGCATC
AGGCAMAATG
ACTCATACTC
GTCTCATGAG
GGGGTTCCGC
CATTATTATC
TTCGTCTTCA
TGTCCGAAAT
CGCGATAGTG
ATATTTGAAA
TAACTGATAT
CTGGCGATAG

TGCAGGCATC
CCGGTTCCCA
AAAGCGGTTA
CGCAGTGTTA
TCATGCCATC
TCATTCTGAG
AACACGGGAT
TTGGAARAACG
AGATCCAGTT
TTTTACTTTC
CCGCAAAARN
TTCCTTTTTC
CGGATACATA
GCACATTTCC
ATGACATTAA
AGAATTCAGC
ACGCGTTTTG
GTGTTTATCG
ATATGGCATA
CGCCATTTTT
CGCTTATATC

GTGGTGTCAC
BACGATCAAGG
GCTCCTECGG
TCACTCATGG
CGTAAGATGC
AATAGTGTAT
AATACCGCGC
TTCTTCGGGG
CGATGTAACC
ACCAGCGTTT
GGGAATRAGG
AATATTATTG
TTTGAATGTA
CCGAAAAGTG
CCTATAAARA
TTGGCTGCAG
AGATTTCTGT
CCGATAGAGA
TTGAAMAATGT
CCAAAAGTGA
GTTTACGGGG

GCTCGTCGTT
CGAGTTACAT
TCCTCCGATC
TTATGGCAGC
TTTICTGTGA
GCGGCGACCG
CACATAGCAG
CGAAADCTCT
CACTCGTGCA
CTGGGTGAGC
GCGACACGGA
AAGCATTETAT
TTTAGAARAAA
CCACCTGACG
TAGGCGTATC
TGAATAATAA
CGCCGACTAA
TGGCGATATT
CGCCGATGTG
TTTTTGGGCA
GATGGCGATA



8851 CAGGICGGIC TTGACAAAAA GAACCGGEGECG CCCCTGCGCT GGCAGCCGGA 10 8901
ACACGCECEE ATCAGAGCAG CCCATTGICT GITGIGCCCA GICATAGCCG 8951 AATAGCCTCT
CCACCCAAI CCTGCGTGCA ATCCATCTTG 9001 TTCAATEHATTEPTIGABAIBATC
CTCATCCTGI CTCTTGATCA GATCTTGATC 9051 CCCTGCGCCA TCAGATCCTT GGCGGCAAGA
AAGCCATCCA GITTACTTTG 9101 CAGGGCTTCEY CAACCTTACC AGAGGGOGCC CCAGCTGGCA
ATTCCGGTTC 15 9151 GCTTGCTGIC CATAAAACCG CCCAGICTAG CTATCGCCAT GIAAGCCCAC
9201 TGCAAGCTAC CTGCTTTCTC TTTGCGCTTG CGITTTCCCT TGTCCAGATA 9251 GCCCAGTAGC

TGACATEGAT CEXXIACTOAG CACXITITEECT cEREMACTGOTETOSCHA AN Rrbtdord TCCGCTTCC

of am 113kt BTGRP RN SEUREAR] ARGTnc QI SRSCEIAAE N7

- N73D
EVQLVESGAE EKIXeABUKY SERFSEARET G ATBEKOET PO @R TCRMPNNHGTKY

NEKFK TADKS! D S Y, TVTVSS SEQ I D
NG 52: Pt AT A ac L e R A e T Cal ey MNATH el gnat od

VHGE N7 3D 01 QVRATESGAET VRKERERSWAETY  STKASBTRET CAAA VIR CREDELEMY GY 30

W0 20081036210 FCh EBoB0H GLAT1C 7 BaD 1N ST RASPGOR B sequence

encodi R3g0ani HF@dPdT3 e HTEHEETACEQSEEFr (O TAG TICATAGCCC ATATATGGAG

GACATTG R TGRSt el QoA AGRET G EAXAIGHCT CEAKRAAGA CAA
CTCTCTOCT GCAGGGECCAGT CAGAACAT TGECACAAGCATACAGT GGTATCAA 5
CCAGGT CABECTEHAEEETT CT e REET CrATPRE FAE T U T REIGATATERRCGC

TTGCAGTE § 1 AT ATRACERC HACHFACAGAL T ARAGEC TTAC X NHIAGCACEGT S o

AGCGTGAAGATTTTGCAGIGTATTACTGICAACAAAGTAATACCTGECCATTCACGITC
GGCCA CCHAGEF T ERR AT R A GA SR B AT 3R TCGERACTANGECEBEF TR sequence

encodi Bgsam TeacsricdAy ecAERARF et AMOCTR LleNATTFATGCC CAGTACATGA

GTaT T RN GRS AT PR TR A R AT CARGECT

3551
15 3601
3651
3701
3751
3go0l
20 3851
3901
3951
4001
4051
25 4101
4151
4201
4251
4301
30 4351
4401
4451
4501
4551
35 4601
4651
4701

ATTACCATGG
GTTTGACTCA
GTTTGTTTTG
TCCGCCCCAT
TATAAGCAGA
CACGCTGTTT
AMGCTTGCCG
GCTGTGGCTG
CCACCCTGTC
AGTCAGAACA
TGCTCCAAGG
CTTCCAGGTT
AGCAGTCTGG
TACCTGGCCA
AGTATTCTAG
GTGGCCATTC
ATGCARAGCC
ACTTTATTAR
TTTTAAATAC
GCTIGTTTTICT
CACCCRAGGG
CCTCAGGRAC
GAGCAGTTGA
CTATCCCAGA

TGATGCGGTT
CGGGGATTTC
GCACCAAAMAT
TGACGCAAAT
GCTCGTTTAG
TGACCTCCAT
CCACCATGGL
CCCGACACCA
TCTGAGTCCA
TTGGCACAAG
CTTCTCATAA
TAGTGGCAGT
AGCCTGAAGA
TTCACGTTCG
AARAGATCCTA
TTTGCCTAAL
CTCAGAATGG
GGAATAGGGG
GCTTCTTGGT
GTCTGTCCCT
CAGAACTTTG
TGTGGCTGCA
AATCTGGAAC
GAGGCCAAAG

TTGGCAGTAC
CAAGTCTCCA
CAACGGGACT
GGGCGGTAGG
TGAACCGTCA
AGAAGACACC
GACCCCCGCC
CCGGCGACAT
GGAGAAAGAG
CATACAGTGG
GGTCTTCTTC
GGATCAGGGA
TTTTGCAGTG
GCCAGGGGAC
GAATTCTARAA
GCATTGAGTT
CTGCAAAGAG
GAAGCTAGGA
CTCCTTGCTA
AACATGCCCT
TTACTTAARC
CCATCTGTCT
TGCCTCTGTT
TACAGTGGAA

ATCAATGGGC
CCCCATTGAC
TTCCARAATG
CGTGTACGGT
GATCGCCTGG
GGGACCGATC
CAGCTGCTGT
TCTGCTGACC
CCACTTTCTC
TATCAACAAR
TGAGTCTATC
CAGATTTTAC
TATTACTGTC
CAAGCTGGAG
CICTGAGGGG
TACTGCAAGG
CTCCAACARN
AGAAACTCAA
TARTTATCTG
GTGATTATCC
ACCATCCTGT
TCATCTTCCC
GTGTGCCTGC
GGTGGATAAC

GTGGATAGCG
GTCAATGGGA
TCGTAACAAC
GGGAGGTCTA
AGACGCCATC
CAGCCTCCGC
TCCTGCTGCT
CAGTCTCCRG
CTGCAGGGCC
AAACADATGG
TCTGGGATCC
TCTTACCATC
AACAAAGTAA
ATCAARCGTG
GTCGGATGAC
TCAGAARAGC
ACARTTTAGA
AACATCAAGA
GGATAAGCAT
GCAAACAACA
TTGCTTCTTT
GCCATCTGAT
TGAATAACTT
GCCCTCCAAT

&



GGAGCCTGGT CAGGGCCTTGAATGGATTGGATATTTTAATCCTTACAATCATGGTACTA 15
AGTACAAT GAHA0TRTIZ6AHACCCAGGGEECACACT AACT GCAGACAAAT CCAT CACCACHYEP2004/010471
GCCTACATGGAGCT CAGCAGCCTGCGCT CTGAGGACACTGCGGT GTACTACTGTGCAA
GATCAGGACCCTATGCCTGGT TTGACACCT GGGECCAAGBGACCACGGTCACCGTCTC  CTCA 20 SEQ I D
NG 35 Nucl eoti de sequence encodi ng am no acid sequence SEQ I D NO 32

CAGGT GCAGCT GGT GGAGT CAGGAGCCGAAGT GAAAAAGCCTGGGGECTTCAGTGAAG

GAGOCT G AL T CART G TP A T AT e PRCART AT T AT 5

AGTACAAT EABAACGRT EAARTSECACBECEACAC TARCT CRAGACAARTEEINTICAGEAGAAACA

> GCCTACAT

Geletld; CETAXICHEGMceT
GATCAGGAGCT ATGCCT GOT T TGACACGT COOOCCARGEGACCACGGT CACGGTCTG. - CTCA 30 SEQ | D
No 36 NufP®bt i BBrSREEhCAAGPCERD ERSTERT A CHRABRNET 6 CErEFIGAGT CCT

" AGAGASGT €35 COTECAGEXSTEoRAAAETER: %@@Ef&(%%CC@hM@éCéﬁ%TGTGTA
TGGAATATTA GAAGATGITG CTTTTACTCT 101 T,

ACTGTGA!

o AR S OB EP S T Teq i GO ChP O T A T TP EA Gl “GAGRRTTTTC

AAGTACT Cads 1T T CRCTACATT (GEECAAANTTIG GTTCIAONARC TcROAAPANTT BRAGEAGANT GTTTGIG

TTCAGRACTED ACHH TAREA™ 5 AR AT AR, T FFTRAR T CAATTGAGC
AATGITGAGISH 33TAREANET MN@I@@A@W@CI\@N GGCAGG 401
TACHCr G T OARACE o TTH R CRererarac Cap R At S cnsacr

CCAGGCT GA&> mmwwmw AFSCTANEBAREACHC PARATASCTARBAGCATTCAG

CT.
T

701 T Al

TTT
5501

5551
5601
5651
5701
5751
5801
5851
5901
5951
6001
6051
6101
6151
6201
6251
6301
6351
6401
6451
6501
6551

20

(s

30

35

24
TCTAGT _ 651 TTCCCCAAAC
CTEFTIHGE,

ﬁ%ﬂé&ﬁw@r@@éﬁ@ﬁ%@@&&ﬁ@%@a@&%
TTAAGTTTAT CGACTTCTAA AATGTATTTA GAACTCATTT . (

GAGAT

Trd TAGCTTGAG

AAECRERHHIACAR S PAGTFETACHOCEALT T TENGEAT TAATATATTT
AGAAAACTI 51T CAAAAGIAG TT RTAGTAATHT RTEEEHCRaATCRATTITAT EECARTCGRATTCAATT

TGCAACATGA
CAATAGGGAA
CATGCCTTAT
AGGGCCGTAT
TGAGATTAAA
AGACARATAT
TCCCCACCCA
CAAAAGCCAA
ATTAAACTGT
CAAGCTACAA
TACATAAGAG
TATAAAGTTC
TACTCTTAGC
GGCTTCTGGG
TATGATCTEGT
CATAAAGRAAC
AGGTCAAGAC
ACCTGCCTARA
CTCARGGTGC
CCCTGTTTGG
ACCTTCAGCA
AACCCATGTA

TATAAAATAAR
ATGTTTAAGT
TTACATTTTIT
TGAGTACTTT
AACATTCATT
ATTCTATAAC
CCARAAAACT
AAATTGGAAA
GGTATGTTTA
CTATACCTAC
AAACTCAATG
ARAACCAGGT
TGEEEGETEGEG
GTCTTGGTAA
GCACTGTTCT
ATCTTATACC
CACGCAGCTG
TCCTGCCCTC
TCAACARAAC
CTAGCTAGGA
AGGGGACAGA
TGAACACTCAH

CAACACAATA
TCATCATGGT
ARACAGGTAC
CCACAACCTA
AAARATGTTGC
TCAGCAATCC
ATGCAAGAAT
TAGCCCGATT
TACATTAGAA
TCACACAGAT
CARAAGATAT
AAAAATAAAG
CGAGTTAGTG
TGTTCTGTTC
GTATACACAT
CAGTTAATAG
GTAAGTGGGG
TTGAGCCCTG
AACAGGCCTG
GCACACATAC
GGACAGAATT
CATCTTTGGG

ARAGCAATTA
ACTTAGACTT
TGAGGGACTC
ATTTAATCCA
AAAGGTTCTA
CACTTCTAGA
GTTCAAAGCA
GTCCAACAAT
TACCCRATGA
GAATCTCATA
GTTCTGTATG
TTAGAAATTT
CCTGGGAGAA
CTCGTGTGGG
TATGCTTCAA
ATAGADGAGG
GGGCCTGGGA
ARTGAGTCTG
CTATTTTCCT
ATAGAMATTA
AACCTTGCCC
AAGGGGGAAG

AATAARCAAR
ARTGGAATGT
CTGTCTGCCA
CACTATACTG
TAAAGCTGAG
TGACTGAGTG
GCTTTATTTA
AGAATGAGTT
GGAGAATTAA
AABATAATGT
TTTTCATCCA
GGATGGAAAT
GACAAGAMAGG
GTTGTGCAGT
AATAACTTCA
ARTAAGTAAT
TCAAATAGCT
CCTTCCAGGG
GGCATCTGTG
AATGADACAG
AGACACTGGA
GGCACATGTA

CTT%UQCAAT ACCOGAAGCA TTTACAGTGA 15 851 CTTTGITCAT GATCTTTTTT AGITGITTGT
AC TATIRAEASRT TITICARARG AAGAAACCT



901 TTGAAATTCT GGTCAAAACG GCTTCACAAA TCTTTTTCAA GACCACTTTC 951 TGAGTATTCA
TTTTAGGAC%,@@'F TTTTT TTTTAAATGA ATGCAATTAT 1001 CTAGGACCTG CAGGCATGGT
GITTTCTGT C ATGCCCTGTG 1051 ATTATCCGCA AACAACRCREPBRANTBIBCAG
AACTTTGITA CTTAAACACC 20 1101 ATCCTGITIG CTTCTTTCCT CAGGAACTGI GGCTGCACCA
TCTGTCTTCA 1151 TCTTCCCGOC ACATGATGAGZCAGTTGAAAT CTGGAACTGC CTCTGITGTG

1201 TGCCCTCTGA ATAACTTCTA TCCCAGAGAG GCCAAAGTAC AGIGGAAGGT 1251 GGATAACGCC
CTCCAATCGG GTAACTCCCA GGAGAGTGIC ACAGAGCAGG 1301 ACAGCAAGGA CAGCACCTAC ’

AGCCTCAGOA GONTGTEAT @m‘@m@y%c{é&%ﬁdsm AGTCTACGCC
TTTAGREGE S0 ARG S AT COTE AR e COCHERCERE T COCATOCT

1501 T TT TS IR CECTARC AT CATTTGCEIEERCGALS551 CAGCTCATCT
TIOCCHAT SRETE TR rSAIE IR BE, TSR, CouTon

TGTIGTFRTA CHIGHEGERE GAQRATRATT FaFENACTATAACABACTAFA MK TCEAC T CATCCTAAG
GCCCGATAEY  AcfigecplPR T A G S rbOATEAANA REA R FMMZ o AT AL s GAGT TTGGAC
1801 AAACCACAAC TAGAATGCAG TGAAAAAAAT GCITTATTTG TGAAATTTGI 35 1851

GATCCTAPYE (FHIGAFTERGT BAPSHGNATAREEATGICAT A TAKCAREST CATCREGTTEAACAACAAT

TCCATTGATT THARERCA €6 cARRAcAEELRTAAPCAACCAAGTAA

JELSF I AR GCR T
AACCTCTACA AATGTGGTAT GGCTGATTAT WD 2005/ 026210 PCT/EP20 0 410 1 04 7 1 76
2001 GAFEFCHAST A CHNERT ARERCATFCEI TAFPR TEOAEEFRTEACD 051 CAAATTAAAA

A AAAGET ARTSAGRAAT FARKATAGT ATATNARPACEAL R ABACACAGAGTETEn A CCCTGTGTG
GAGTAAGAAA AAACAGTATG %L}I'ATGATTAT 2151 AAACGITATG CCTACTTATA AAGGTTACAG

MTATTTHYE GHAKTPIT STV RERRT AR EréEA GTGTAAATAG

“

CACACCAAGL AR AMAEAGTACTHT THEDA TAMBBACTACACCAATTCTG
AGTCAGALT ACCEREATER TrAC PR, G PRCET MGG ic

CATTAARGL AFITBAGERC TEZICEATT CCACTMBLACATEARTAIOT ATAGCTAGEA ATCTAAAATA

C‘A@AA TAAAREREA 12
TAGAGCTTTA 25511;AATCTCTGTA

7351
7401
7451
7501
7551
7601
7651
7701
7751
7801
7851
79G1
7951
8001
§051
8101
8151
8201
8251
8301
8351
8401

20

25

35

AATAGCAGAC
GATTATAACT
ATTTTCTTGT
GCAAGCARGA
ATTCTGAAGG
GGAGTAGAAT
TTCTTCIGAG
CCCATTCATC
ATCAGTAGTT
GCTTTAAATC
ARGGTTCCTT
CTCCTGCAGT
GGATGCCGAC
CTCAGGCAGC
GAAGAACTCC
CCCGGAABAC
TCGAAATCTC
CCCCAGRGTC
GCGCTGCGAA
CCCATTCGCC
TCCTGATAGC
AARGCGGCCA

ACTCTATGCC
GTTATGCCTA
ATAGCAGTGC
GTTCTATTAC
AAAGTCCTTG
GTTGAGAGTC
CARAACAGGT
AGTTCCATAG
TAACACATTA
TCTGTAGGTA
CACARAAGATC
TCGGGGGCAT
GGATTTGCAC
AGCTGAACCA
AGCATGAGAT
GATTCCGAAG
GTGATGGCAG
CCGCTCAGARA
TCGGGAGCGE
GCCAAGCTCT
GGTCCGCCAC
TTTTCCACCA

TGTGTGGAGT
CTTATAAAGS
AGCTTTTTCC
TAAACACAGC
GGGTCTTCTA
AGCAGTAGCC
TTTCCTCATT
GTTGGAATCT
TACACTTABA
GTTTGTCCAA
CGGGACCARDA
GGATGCGCGG
TGCCGGTAGA
ACTCGCGAGG
CCCCGCGCTG
CCCAACCTTT
GTTGGGCGTC
GAACTCGTCA
CGATACCGTA
TCAGCAATAT
ACCCAGCCGG
TGATATTCGG

At R E A

AAGAAMAAAC
TTACAGAATA
TTTGTGGTGT
ATGACTCAAA
CCTTTCTCTT
TCATCATCAC
AARGGCATTC
AAAARTACACA
AATTTTATAT
TTATGTCACA
GCGGCCATCG
ATAGCCGCTG
ACTCCGCGAG
GGATCGAGCC
GAGGATCATC
CATAGAAGGC
GCTTGGTCGG
AGAAGGCGAT
AAGCACGAGG
CACGGGTAGC
CCACAGTCGA
CAAGCAGGCA

AGTATGTTAT
TTTTTCCATA
AAATAGCAAR
AAACTTAGCA
CTTTTTTGGA
TAGATGGCAT
CACCACTGCT
AACAATTAGA
TTACCTTAGA
CCACAGAAGT
TGCCTCCCCA
CTGGTTTCCT
GTCETCCAGC
CGGGETGGGEC
CAGCCGGCGT
GGCGGTGGAA
TCATTTCGAA
AGAAGGCGAT
AAGCGGTCAG
CAACGCTATG
TGAATCCAGA
TCGCCATGGG

TATTTACCT

AAGTAAGGT T



2601 CCTTCACAAA GATCCGGACC AAAGCGECCA TCGIGCCTCC CCACTCCTGC 2651 AGITCGEGEGEG
CATCGATCCvEOaiasM26316°G CTGCTGGTITT CCTGGATGCC 15 2701 GACQRATERB80{0TBCCCGT
AGAACTCCEC GAGGTCGICC AGCCTCAGCC 2751 AGCAGCTGAA CCAACTCGCG AGGEGGATCGA
CCATCCCCCA TGGTCTTATA 2801 AAAATGCATAYECTTTAGGAG GGGAGCAGAG AACTTGAAAG
CATCTTCCTG 2851 TTAGIC. "TTTC TTCTCGTAGA CTTCAAACTT ATACTTGATG CCTTTTTCCT
2901 CCTGGACCTC AGAGAGGACG CCTGGEGTATT CTGGGAGAAG TTTATATTTC 20 2951

CCCAAAT Gy T HUG Hataivs AdATtiateh @EEJ&&%ETG%E%W&T%%@T TGTCACA
AAGAGTCTGA GGTGGCCIGG TTGATTCATG GCTTCCTGGT GOCTCOGACT

ATCCAAABEAL TEFEEEETTTC AMEFHESCART %@%’&GW@&AW@?@AWGGCATCA

TCCAAACE3d1 TAGIAAGAMs G AARCACGAEXACdTGECEREET dGATET TEAGETHCECCACT GAGA
ACTATATTAA 25 3201 TTCTGTCCTT TAAAGGTCGA TTCTTCTCAG GAATGGAGAA CCAGGTTTTC

3251 CTAEREATAACFEREEAGRT T CREPFTRERGCREBACTERAS KESTFETESICCC8301 CATTCI TTGG
AAGTACTE 641 AGTIGGTACEH: GARGERAGEE CACEETREET GeRGEGGRCEETEAIATHGRCCAATCCCC

AMATOCTACES AGRFREALKS 30t ABERA AT A PG ACCTCOAATT

ACGCTTTTECEL IFXTASNGNCAADSTS (GBCT CArRA A GRACCEAGIATGRCT BSCTICIGWGAATAGCT CA

3551 GA 601 CATGGEGEECGG
AT e A B R AT
GGTTCCTERAS! TARFFIAGATC AISPCEFIES SBATTHECCATACTIRCRSTCCACETEES AGCCT GGGGA

CTTHECAGAG: CHEREGEdSE airtakAfeh AT & A EPCATHIRATC CEECOT At e cEOCCT COGGEG
GGGGOCTGEG 3801 GACTTTCCAC ACCCTAACTG ACACACATTC CACAGCTGCC TCGOGCGTTT WO

2005/ 02829b PETAEPOHTN K RGAFPACE 7CREEGCACARTCATRYRT CGCAT BRARRIT TECT GACACAT

( Cﬁ RCCTO6563 GAGEdLAS m&aw&m&wmm@wm
T 3953 TCAGCCOEGIG. TTAECAEGIG TCGEEECGECA GCCATGACCC AGTCACGTAG

4001 CCAYACCEEATEFE AT ACPEAEEFTACTI AT BEEBCAMEAS TAEEABRTIRST T 4051
ACTGAGAGT@ CAGGATATRL: GARCARATAT HORETHIEECAACATRENRCACATTEd@IrTGATGOGTAAG

COTTOOOT CEEEACIRL. TATCRBET A CHgT AR ARE BT A FATCCACACA
ATCAGGEEMIL AAGCEAGERAT AZETTAGH\ CHIEXGAGCALCIISSC CCACTARGEEBTECAGGAACCG
TAMAGEL  GeCCAGTAGE TGACATTCAT CCGGGETCAG CACCGTTTCT GCGGACTGGT
9301 TTTCTACGTG TTCCGCTTCC TTTAGCAGCC CTTGCGCCCT GAGTGCTTGC
9351 GGCAGCGTGA AG
20
SEQ ID NO:31:
Part of amino acid sequence of humanised heavy chain designated VHE-N73D
EVQLVESGAE VKKPGASVKY SCKASGYTFT NYIHWVKQE PGQGLEWIGY
(" C ENPYNHGTKY NEKFKGRATL TADKSISTAY MELSSLRSED TAVYYCARSG
25 PYAWFDTWGQ GTTVTVSS

SEQ ID NO:32:
Part of amino acid sequence of humanised heavy chain designated VHQ-N73D
QVQLVESGAE VKKPGASVKYV SCKASGYTFT NYIIHWVKQE PGQGLEWIGY

30 FENPYNHGTKY NEKFKGRATL TADKSISTAY MELSSLRSED TAVYYCARSG
PYAWFDTWGQ GTTVIVSS




10 4301 GCGITGCTGG CGITTTTCCA TAGGECTCCGEC CCCCCTGACG AGCATCACAA 4351

AAAT CGAI GA GGIGGECGAAA CCCGACAGGA CTATAAAGAT . GCCGTT
TCCCCCT%DE@ CG TGCGCTCTCC TGITCCGACC 4451 U@Cﬂﬁﬁ%@é&ﬁ%
GICCCCCTTT CTCCCTTCGG GAAGCGTGEC 4501, GCTTTCTCAT AGCTCACGCT GIAGGTATCT
CAGITCGGIG TAGGICGITC 15 4551 GCT &CT GEECTGTGTG CACGAAACCC COGTTCAGCC
CGACCGCTCGC 4601 GCCTTATCCG GTAACTATCG TCTTGAGICC AACCCGGTAA GACACGACTT 4651

ATCGCCACTG GCAGCAGCCA CTGGTAACAG GATTAGCAGA CCGAGGTATG 4701 TAGGECGGTIGC
TACAGAGETILIT ROAFISTGGT GGCCTAACTA CGGCTACACT 4751 AGAAGGACAG TATTTGGTAT

CTGCGCTCTG CTGAAGCCAG TTACCTTCGG 20 4801 T. GGTAGCTCTT GATCOGGCAA
ACAAA Qtidesefinepee ¢ %@mﬁ*ﬁ MM%TTA CGCGCAGAAA
AAAAGGEIHIATHOREC FTRACHAAMSTC FIGAGECAL L JTETEFSEEERGTCE RS G EA KT AEO6L5GA
4951 AAACTCACGT TAAGGGATTT TGGICATGAG ATTATCAAAA AGGATCTTCA 5001 CCTAGATCCT
TTTAAACTAN GIOETRRAP P CERMATCAGPACHINGSI BABAAGCAHFATRP GAAT SAR AN CTGA
CAqTA@,%‘iﬁs@@M@H@%@A%@Gf@fﬁiﬁ%@f@ﬁiﬁ%@ﬁ@%ﬁc
CATAGTTGOC TGACTCCOCG . 5151 TCGIGTAGAT AACTACGATA CGGGAGGECT G
CCCCAGTEELAGR DT ASMAGCATASC CEFCAGRGAC AGATT CRACTC GIRCCATONGTAGTATS AT

CooocT AR B Ko A G A R B A C GAT RARTG a

ATAGT TG SGACEAGIAAGOIAGPAATC AZZCCCATOGT 5401 GGTGTCACGC TCGTCGTTTG
GTATGGCTTC ATTCAGCTCC GGTTCCCAAC 5451 GATCAAGGCG AGTTACATGA TCCCCCATGT
TGTGCAAAAA AGOGGTTAGC 5501 TCCTTCGGTC CTCCGATCGT TGTCAGAAGT AAGTTGGCCG

CAG GTSATOMBROSEHE1 ACTCATGGTT ATGGCAGCAC TGCATAATTC TCTTACTGTC ATGCCATCCG
5601 TAAGATGCIT TTCTGTGACT. GGTGAGTACT CAACCAAGIC ATTCTGAGAA 5651 TAGTGTAMC |
Gcaocachisisotifleseayenge enpgoditg amineacidequencoSERYUENGS 3310 PCTI EP2004/ 01 :
78 570 AAECFEERESA CETACRETOASBAGOMAG FEAMAASEL 1EBSST A PEAAG
CTTCGGEGECG AAAACTCTCA AGGATCTTAC OGCTGITGAG ATCCAGITCG 5801 ATGIAACCCA
CTCGTCRAGT @AHGAAGEC GTEARAAATACAMITCALIAATIRIA TAAGSAG TEE CHGHRALCAAA

TeATACTIT L G P T SR e A RO AT T e R AR S

GATACAARGTACAATGAGAAGT TCAAAGGCAGGGCCACACTAACTGCAGACAAATCCATCAGCACA
GCCTACATGGAGCTCAGCAGCCTGCGCTCTGAGGACACTGCGGTCTACTACTGTGCAA
GATCAGGACCCTATGCCTGGTTTGACACCTGGGGCCAAGGGACCACGGTCACCGTCTC
CTCA

20 SEQID NO:35
Nucleotide sequence encoding amino acid sequence SEQ ID NO: 32
CAGGTGCAGCTGGTGGAGTCAGGAGCCGAAGTGAAAAAGCCTGGGGCTTCAGTGAAG -~
GTGTCCTGCAAGGCCTCTGGATACACATTCACTAATTATATTATCCACTGGGTGAAGCA Qx }
GGAGCCTGGTCAGGGCCTTGAATGGATTGGATATTTTAATCCTTACAATCATGGTACTA

25 AGTACAATGAGAAGTTCAAAGGCAGGGCCACACTAACTGCAGACAAATCCATCAGCACA
GCCTACATGGAGCTCAGCAGCCTGCGCTCTGAGGACACTGCGGTCTACTACTGTGCAA
GATCAGGACCCTATGCCTGGTTTGACACCTGGGGCCAAGGGACCACGGTCACCGTCTC
CTCA

30 SEQIDNo36
Nucleotide sequence of expression vector LCVL1Sp20
1 CTAGAGTCCT AGAGAGGTCT GGTGGAGCCT GCAARAGTCC AGCTTTCAAA
51 GGAACACAGA AGTATGTGTA TGGAATATTA GAAGATGTTG CTTTTACTCT
101 TAAGTTGGTT CCTAGGAAAA ATAGTTAAAT ACTGTGACTT TAARATGTGA



6001 TGAATGTATT TAGAAAAATA AACAAATAGG GGTTCCGOGC ACATTTCCCC 6051 GAAAAGTGCC
ACCTGACGToTfo00¢REIaCA TTATTATCAT GACATTAACC 6101 TATAAMATRR2@IOBIAT CAC
GAGGCCCTTT CGTCTTCAAG AATTCAGCTG 10 6151 CTCGAGGAAG AGCTCAAACC CATGCTACTC
TCTGGCTTGA TCAAAGAGAC 6201 GCTTTCATAGSCTGAGCTGTC ATAAATAATA AAGAGATTTT
TTTATTAATA 6251 TTGAAAAGAT GGGITATTTA TGTAAGACTC TGTCTTCATT TGAAAAACTA
6301 CACCTTCCAG TAGTATTCTG TTACTGITCT GGCAATCACT GTGATCAAGA 6351 AGCTACACGG
R ot [ (INeor AT Gl ALCTTARRD at ACCTCAACCTC
AGCAAACATT GTAGAAAAGG AGCCAAAAGA 6451 G e sanarTrar
TGTGAGGTAG TGPERIEFACST gL ETTARRA AHGRA CACEA T TTPCT TATA BT TIBBFCEATATCATGG
" CTACTAAMYT:  6abihiGEEART HaABGETAEEARGARCACAMAHANG A ATEAGALTIGAAGAAT GAGECC
6601 TCTCACCTGC AAAAAAAACT ATAGAGAAGC AGATAAAGCT GTCGGCAGAA 20 6651
| GAGGCGCAEY TCAFPATARN AGAREEERAE: CRIETTTONT TPATERMECT A BT ERFEAAAACCTA
CATAGGTATIS: ACATIATATIA CAFECTATRAC GAEATARTAA X TECRTAATGRATAAECTATGIGTG
TGTGTGCATG TATGIGL GAGATCAT
GAATTTAN CASIKENEEEE SRAECA B o iR A BB AT Ancis
AAMAATGTTE. 25 GEOBATART TASGTTCACTIGREACASAASIANTCARAA GRIAIGRAC AMAAAAACAA

s) e S I O

CATCTCGABAL TCGAGGARRRCTT W GRLGRTACRE TEGAGACTASATIARREACTAGAAATCAA

Aot 70T R R et Rl et s MR
7251 AGCTOTGCGR CACCHTCT GERACAT THESACTT AT ARNGTART NECPATTATTS01 GACATGAGGA

(TKICTTCAIdy GT GErhsiiad\egohtditac GPteRbtd AdadcteA A TiatrsACACACAGT
GTGIG CTCACTCAGG TCCTGGCGIT 35 7401 GCTGCTGCTG TGGCTTACAG GTAATGAAGA

CAGCACTAGE ATFRPARTRRTT ERES GFEATEAETS GERETET$RAAAATCCT
CITGTGAAo1 758 h A8 AT GtaeTCAAT Tt e CARAA TRICCEERA AT TRTACRETALCCGTTGTG WO

TOTRTCTARS TORRBIRERAT FR0T TRERELARERET LT GAE CA ALAOAE

GLON\ A TCCTANCEAICTACCTAE AAGGTCTT

CAAGCAT AiAL

951
1001
1051
1101
1151
1201
1251
1301
1351
1401
1452
1501
1551
1601
1651
1701
1751
1801
14851
19201
1951

20

30

35

7 GSCACGRCLETA

TGAGTATTCA
CTAGGACCTG
ATTATCCGCA
ATCCTGTTTG
TCTTCCCGCC
TGCCTGCTGA
GGATAACGCC
ACAGCAAGGA
GCAGACTACG
CCTGAGCTCG
AGAAGTGCCC
TTGGCCICTG
CAGCTCATCT
TAATGTTGGA
TCTCTCTTTC
AATTTCTCTT
GAGATCTGRA
ARACCACAAC
GATGCTATTG
CAACAACAAT
AGGTTTTTTA

TTTTAGGAGA
CAGGCATGCT
AACARCACAC
CTTCTTTCCT
ATCTGATGAG
ATAACTTCTA
CTCCAATCGG
CAGCACCTAC
AGAAACACAA
CCCGTCACAA
CCACCTGCTC
ACCCTTITTTC
TTCACCTCAC
GGAGAATGAA
CTCATTTAAT
ATAAGGGACT
GCTGATCCAG
TAGAATGCAG
CTTTATTTGT
TGCATTCATT
AAGCAAGTAA

AATACTTTTT
GTTTTCTGTC
CCAAGGGCAG
CAGGAACTGT
CAGTTGAAAT
TCCCAGAGAG
GTAACTCCCA
AGCCTCAGCA
AGTCTACGCC
AGAGCTTCAA
CTCAGTTCCA
CACAGGGGAC
ceccceTecTe
TARATAAAGT
AATTATTATC
ARATATGTAG
ACATGATAAG
TGAAAMAAAAT
ARCCATTATA
TTATGTTTCA
AACCTCTACA

TTTTAAATGA
TGTCCCTAAC
AACTTTGTTA
GGCTGCACCA
CTGGAACTGC
GCCAAAGTAC
GGAGAGTGTC
GCACCCIGAC
TGCGAAGTCA
CAGGGGAGAG
GCCTGACCCC
CTACCCCTAT
CTCCTTGGCT
GAATCTTTGC
TGTTGTTTTA
TCATCCTAAG
ATACATTGAT
GCTTTATTTG
AGCTGCAATA
GGTTCAGGGG
AARTGTGGTAT

ATGCAATTAT
ATGCCCTGTG
CTTAAACACC
TCTGTCTTCA
CTCTGTTGTG
AGTGGAAGGT
ACAGAGCAGG
GCTGAGCAAR
CCCATCAGGG
TGTTAGAGGG
CTCCCATCCT
TGCGGTCCTC
TTAATTATGC
ACCTGTGGTT
CCAACTACTC
GCGGGATATC
GAGTTTGGAC
TGAAATTTGT
AACAAGTTAA
GAGGTGTGGG
GGCTGATTAT

CCAGCCACCC
AACATTGGCA



7701 CTTCTGAGTC TATCTCTGGG ATCCCTTCCA GGTTTAGTGG CAGTGGATCA 5 7751
GGGACAGATT TTACTCTTAC CATCAGCAGT CTGGAGOCTG AAGATTTTGC 7801 AGTGTATTAC
PN A

TGAAAA

CGTAAGTAGA ATCCAAAGTC TCTTTCTTCC 7901 GTTGTCTATG TCTGTGGCTT CTATGTCTAA
AAATGATGTA TAAAATCTTA 7951 CTCTGAAACC'AGATTCTGGEC ACTCTCCAAG GCAAAGATAC
AGAGTAACTC 10 8001 CCTAAGCAAA GCTGGGAATA GGCTAGACAT GTTCTCTGGA GAATGAATGC
8051 CAGTGTAATA ATTAACACAA GTGATAGTTT CAGAAATGCT CTAGTT SEQ I D NO 37

G GCCATTCACG TTCGGECCAGG 7851 GGA

Nucl eot 2@i@l seqAENTETABTt ORAGINOTAS TROATEGIATT ARCOEENIIDER2OCTPT-iA ct agagaggt

{agaagat i { oot Tl Laer  Faatrrch ™ FEAPaEand: JAALAIS el

ttt aaaak @1 gagegRCICTR CBHYITEOGTCaCRETAAG D ARYCREENDSa TTASGATTAT t gt caa

tcaattt

at aaaaccac ta
ccagccctdt ca

Al O EHA85InG 2 AR REL PR %igk¥kﬁﬁ%Pc5%ﬁ§6

agtgaggctic tctcataccc tattcagaac tgacttttaa caat aat aaa

a 481 aacactctgt

tggtttt
SE%?EGG%aTGﬁﬁﬁG%ﬁ¥ﬁgcattt

aagtttaa

aat @ t t 22 aat EIPTHSCHCAEHIGEAGIToITHGRHTS SHETHTEGa CABBECARRGaaccag
aacacct gegy 9CageiaaeeTIrAIeadaaCohAGtORoRe el MAdE90 AchLArB8AR000aAA

t aaact tgtagctgtg gtttgaagaa
PRSHRAETG | CERGOTG T e HAARE

Ct aaaat goen Ut G2OERINrer6 MNeERREALTISCCREHTER TeALTARAE! craTTEorRY] tattgagttc
aaccttttaa ttttagctt

aaaat gt#t4 t a

act ggac

ctct gt cCtH

tgcctg

t. ga
ta ca

QReh2GHE 2 £ GECRRA gggﬁﬁgg&g%
accagc%%%%‘tgcacacctt cccggctg gcctacagtcc

agggtgtctg ctggaagcca gg
cccagt ¥y ggee§eaadehl

gct aggt gcc cct aac

caagagcct at AE4§

| EP200 4310 4ctedaccre

20 2951
3001
3051
3101
3151

25 3201
3251
3301
3351
3401

30 3451
3501
3551
3601
3651

35 3701
3751
3801

CCCAAATCAA
CCTTGTCACA
AARCAGAACT
TCCGGTEGTT
ATGAGCTCCT
TTCTGTCCTT
CTACCCATAA
CATTCTTTGG
CTCCGTTCTT
ARTGGTCGAA
CTAGGATTGC
AAAMAGCCTAG
GAGGGCCGAG
CATGGGGCGEG
GGAGTTAGGG
CATACTTCTG
ACTAATTGAG
GACTTTCCAC

AGAGAGGACG
TTTCTGGGAA
AAGAGTCTGA
GCCTCCGACT
CAATAAGTCT
CGTGGTGGTT
TAAAGGTCGA
TCACCAGATT
AARGTACTTGA
GCCAATCCCC
CCATGATGGC
CGTCAAGTTT
GCCTCCAARR
GCGGCCTCGG
AGAATGGGCG
GCGGGACTAT
CCTGCTGGGG
ATGCATGCTT
ACCCTAACTG

CCTGGGTATT
ARACGTGTCA
GGTGGCCTGG
ATCCAAACCA
TAAGGCATCA
CTTTGAGTTC
TTCTTCTCAG
CTGTTTACCT
ACTCGTTCCT
ATATTTTGGG
AGCGGGGATA
GGGGGTACCG
BRGCCTCCTC
CCTCTGCATA
GAACTGGGCG
GGTTGCTGAC
AGCCTGGGGA
TGCATACTTC
ACACACATTC

el

CTGGGAGAAG
CTTTCAAATT
TTGATTCATG
TGTCTACTTT
TCCAAACTTT
TCTACTGAGA
GAATGGAGAR
TCCACTGAAG
GAGCGGAGGC
ACACGGCGAC
AAATCCTACC
AGCTCGAATT
ACTACTTCTG
AANTAAAARRR
GAGTTAGGGG
TAATTGAGAT
CTTTCCACAC
TGCCTGCTGG
CACAGCTGCC

g g ggtagttc%%Tgé%%cccca% g%éé%?gtttTGg%écatc

QQQOtaaggh.gaggﬁaggwgcgQgﬂﬂﬁg@ﬂ&Agngﬂ&ﬂﬂﬁ&.caamgun@atTA@ﬁiT@?gpccagac
KGR Ssronhiat JRCEE0N AR mERGe
t cggt ct2551 cCcHAJYTareTs { GTAASTAAGT aQCEELTATGT JyONORCAGC AASBAAGRTICCL gggcC
ceL 1C
caggact ct

acc%g%

c 1441 tcagacctgc

aCHF 26210 PC

TTTATATTTC
CCTGCATGAT
GCTTCCTGGT
ACTTGCCAAT
TGGCAAGAAA
ACTATATTAA
CCAGGTTTTC
AGGTTGTGGT
CAGGGTCGET
GATGCAGTTC
AGCCTTCACG
AGCTTTTTGC
GAATAGCTCA
ATTAGTCAGC
CGGGATGGGC
GCATGCTTTG
CTGGTTGCTIG
GGAGCCTGGG
TCOGCGCGTTT

cgccctg
cttcctcage
agcgt gRefel ct AFATECEEECE dFIEFATEHc geRIPCHge CCEEHTATgCCIGEATE acgt gaat
Caqgagcrin 9CACREAIPre LAl9RePa8T USU Qe éﬂé@%%%&%é%%%@gc@cﬁgggaggg

ctcagcgc tcctgectgg acgcatcccg

ECi

s

ct at gcagt
€5FC REFITBE GERTYHEFYcTCEBPUTARACt gcccge
cccact cgify Ct cagagaaaTy daiEirhebilc d6kdAddaete SRERAIGRBICcARSBIc@E@Rdgcacag

égggraccctgcgggafaaaggggég

agggccca -



80 1501 ggccaaactc tccactccct cagctcggac accttctctc ctcccagatt ccagtaactc

1561 ccaatwad bebiomot gcagag cccaaat ctt gt gacaaaac tcacac R (JEER8Ut §cc

gaggt aagcc agcccaggcc tcgccctcca gct caaggcg ggacaggt gc cct agagt ag
cct gcat cca gggacaggcc ccagccgggt gct ga€acgt ccacctccat ctcttcctca
gcacct gaac tcctgggggg accgtcagtc ttcctgttcc ccccaaaacc caaggacacc
Gt cat gatct cccggacccc tgaggtcaca tgcgtggtgg tggacgt gag ccacgaagac

CCl gaggkga) agt b&@psiene! a686A0ACIFEBE ARG LILGEARIEC cRARGAPREAY

ccgcgggagg agca tacaa ca cacgtac cgaéa%%{ca 8§gtcctcac C tcgﬁgﬁk

_ caggact ¢§&1t gaSh gt
cccat cgagsi aaa@mm@maa@g@@mcggtg@gm thmgmggmmt

Coot acadilcagbet ChAT Rag CALAGOT of nEQERArY CECRCH L oRaaa

] cagttl
gacchagaasicagytTeRRAGTE]asCTARIGCY GO CCREIIRa Gogmﬁﬂ@meangagamaungc

cgt ggagtg gagggﬁggggn Y gﬁEﬁ t
ggactccgag ggctccitct tc%tcta g% CSQGC cacc ggacaaga gcagg ggca
gcaggggaasigt cACTEAFCCHcTECYAFRCTYCATHAHIG CEGEHSHESC TA

gaagagcghe; t CCeh Gl Ll 698 2ARIETAGA ﬁ@é&&éﬁ@%ﬁCAﬁéééﬂédﬂﬁpc

ggggtttcgc ggt cgcacga ggat gcttgg cacgtacccc gtctacatac ttcccaggca

cccagcaﬂ@élaaaﬁ@k&ﬁﬁ%ﬁTﬁc&@@%ﬁﬂﬁﬁﬁcc6&@%&&%&@@ EEAETHGEE THRYRAGEG ¢
tttggacygdy: ! CagagPRRGcECEGREIHGCAJRE AR S AEHSALICRIAELBERIAGCC

Sgggéggégg ;ggtggcccaGggéégtgcagA?t thttgg gCCgCCtaggC% gg%@%ésa

(tggﬁtcctcugglgctg@@ammag@@@mcmag@@gm@? GUQYATAYECTTACALRLCC
CCtcC a a cC C Cc cccac
R e i e e B

cggcacta501ccc@ggnagmnmcm@cnnmgnTchgnamaug cmmg@ggacammaanugamic
cggggacaty, Cac%&é&&% crCEL R Ggeﬁﬁc?zg%&‘é CRACBRAGAGRRL C
agcccagacc cgticaacaa accccgcac gaggttggtc gagcgggagt gcggccaggg
cct gcct 4§62 c c gFCAYYFECHgRTARTRFGCoETTHCIFE BYAFFTHS cCRCEAAATTag

ctttggt gge; Lt LAsddcdalore SEARBRLEA! EFEEARGRE SRR cCEAdeRhe!

tcttttgtga tgacaataaa atatcctttt taagtcttgt acttcgtgat gggagccgcc
tt cct gt §781 cactRYEEGICE t TREDEFHCt THeHETEaE Gefi: gCee Y Gdtice
agct gcaggti COONGIGIcACA6 AOPEIGRG A TCEOEEEAERTE CTERECAaCTRLECAICECC

CttCtC CtCttttCta

cgagcgactc_tccctggccc ctgtcactac at ggacccct
cat §gat §88* gtt%%é%%ﬁﬁ@TEtﬁ %%ﬁﬁ%%ﬁ%& g QEFTRFE 99
4851 GTGGTTTTTT TGTTTGCAAG CAGCAGATTA CGCGCAGAAA AAAAGGATCT
4901 CAAGAAGATC CTTTGATCTT TTCTACGGGG TCTGACGCTC AGTGGAACGA
4951  AAACTCACGT TAAGGGATTT TGGTCATGAG ATTATCAAAA AGGATCTTCA
C 5001 CCTAGATCCT TTTAAATTAA AAATGAAGTT TTAAATCAAT CTAAAGTATA
{-izﬁ 5051 TATGAGTAAA CTTGGTCTGA CAGTTACCAR TGCTTAATCA GTGAGGCACC
5101 TATCTCAGCG ATCTGTCTAT TTCGTTCATC CATAGTTGCC TGACTCCCCG
5151  TCGTGTAGAT AACTACGATA CGGGAGGGCT TACCATCTGG CCCCAGTGCT
5201  GCAATGATAC CGCGAGACCC ACGCTCACCG GCTCCAGATT TATCAGCAAT
5251  ABACCAGCCA GCCGGAAGGG CCGAGCGCAG AAGTGGTCCT GCAACTTTAT
30 5301 CCGCCTCCAT CCAGTCTATT AATTGTTGCC GGGARGCTAG AGTAAGTAGT
5351 TCGCCAGTTA ATAGTTTGCG CAACGTTGTT GCCATTGCTG CAGGCATCGT
5401 GGTGTCACGC TCGTCGTTTG GTATEGCTTC ATTCAGCTCC GGTTCCCAAC
5451 GATCAAGGCG AGTTACATGA TCCCCCATGT TGTGCAAARA AGCGGTTAGC
5501  TCCTTCGGTC CTCCGATCGT TGTCAGAAGT AAGTTGGECCG CAGTGTTATC
35 5551  ACTCATGGTT ATGGCAGCAC TGCATAATTC TCTTACTGTC ATGCCATCCG
5601 TAAGATGCTT TTCTGTGACT GGTGAGTACT CAACCAAGTC ATTCTGAGAA
5651 TAGTGTATGC GGCGACCGAG TTGCTCTTGC CCGGCGTCAA CACGGGATAA

1621
1681
5 1741
1801
1861
1921
1981
10 2041
2101
2161
2221
~44 2281
15 2341
2401
2461
2521
2581
20 2641
2701
2761
2821
2881
25 2941
3001
3061
3121
3181
30 3241
3301
3361
3421
3481
35 3541



3601 ggacagggcc tccagggaaa gctgggtcga ggctgggagc tggctcaggc tggccaggca 3661
gagccaca ttc cagaaccaac catggtccga agcgagaggt 721
tccagaca?%ogﬁgggg Aca ttgatgagtt tggacaaacc acaact agaa 3%%%%%&@%@04 781
aaaatgcttt atttgtgaaa tttgtgatgc tattgfé

tta tttgtaacca ttataagctg 40 3841
caat aaacaa gttaacaaca acaattgcat tcattttatg tttcaggttc aggaggagat 3901
gt gggaggtt ttttaaagca agtaaaacct ctacaaatgt ggtatggctg attatgatct WO
20051026210 PCTI EP2004/ 010471 81 3961 ctagtcaagg cactatacat caaatattcc
ttattaakéel ct t PHcCEHEIC PR EATRACAA TODTAAGT GEACATATR CCHaJRCETRgt tatt a

at agcagagé ct t¢ht@RRicea! ghAgagen A0Slr@aa@Aaa9e-8iR ir-ehgratd at aact g

ttatgcctac ttataaagqt tacagaatat 4141 ttttccataa ttttcttgta taqgcagtgca
gettttteRet ttg’pﬁ%&%{: @%%6 é%"g@&éﬁ%@TWchﬁg%?%at acagca

t gact cagasu aacct;@gn&&ctrt ctopaguan ARGIA@AAC cthIgaggicceahataadd tctcttc

Lttt QA0 cadtBaar ot BRrearar I3Eias IR RT3 Pt e

gttccatagsrtt W%Aaaatmm dddnTraosat CagReGAG® sy GaghcATART acat t at

acact t apag, at Uid,aalin) AE£LE 8080, 10, A50ICH! LARALAL 1 ALARBHAGd L ot coaat
t at gt cacaC cacagaagta aggttccttc acaaagal cC ggaccaaagc ggccatcgtg

cct ccccotl cctYPraPRTCCHoYGIERCHHC TRRFAPNCFEEYYATATIRGC GOCYETARYI t t cct gg

at gccgagge at t486a6hAraCeet@9addac 4RHCdGS9C 0880 T GOEL ARFEEAcERIICagCay
ct gaaccaac tcgcgagggg atcgagcccg 4741 gggtgggcga agaactccag cat gagatcc

cdgct gifal gg i THAECRAAGCRYFEGREEC 1A THITPACE g AaHERYN At FEgaME Caacct ttca
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gcaataaacc
tcecatccagt
ttgegeaacg
gotkcattea
aaaaaagcgg
ttatcactca
tacttttetg
ceocgagtiget
aaagtgctcea
ttgagatcca
ttcaccageyg
agggcgacac
tatcagggtt
ataggggttce
atcatgacat
gagctcggta
gctacactta

gtggcatcta

gtgctgeaat
agccagecgg
ctattaattg
ttgttgceat
gctccggtte
ttagctectt
tggttatggce
tgactggtga
cttgccegygc
tcattggaaa
gttcgatgta
tttctgggtyg
ggaaatgtty
attgtctcat
cgcgcacatt
taacctataa
ccecatcagce
attatttcta

agcacaaaaa

gataccgega
aagggccegag
ttgccgggaa
tgctgeagac
ccaacgatca
cggtecktccg
agcactgcat
gtactcaacc
gtcaacacgg
acgttcttcyg
acccactegt
agcaaaaaca
aatactcata
gagcggatac
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aaaaagcatg
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ggagaaaaaa
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atcgtggtgt
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agatttatca
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agttaatagt
gtttggtatg
catgttgtgce
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atcegtaaga
tatgcggcga
cagaacttta
cttaccgctg
atcttttact
aaagggaata
ttgaagcatt
aaataaacaa
aaccattatt
tcaagaattc
tctggaaaac
atcacctata

aggcataata
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ojjcece:
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85 2041 CCCATCGAGA AAACCATCTC CAAAGCCAAA GGIGGGACCC GIGEGGTGCG AGGGCCACAT

2101 GGACAGABBINBEECT CGECC CACCCTCTGC CCTGAGAGTG ACCGCTCRAERAMAIFIIGT 2161

CCCTACAGGG CAGCCCCGAG AACCACAGGT GTACACCCTG CCCCCATCCC GGGAGGAGAT 2221
GACCAAGAAC CAGGTCAGCC TGACCTGCCT GGTCABAGGC TTCTATCCCA GCGACATCGC 5 2281
CGTGGAGTI GG GAGTGCAATG GGCAGCCGGA GAACAACTAC AAGACCACGC CTCCCGTGCT 2341
GGACTCCGAC GCCTCCTTCT TCCTCTATAG CAAGCTCACC GIGGACAAGA GCAGGTGECA 2401
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TCCAGACATSE IAFAAGATHRCA C?W@QT@GG’FTEWGAM@@: MAA@AGM\: dRSCACGTFEAAAL30 3781
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GTEAGE TR R AR EAAA P ST AT E A T Car

CTAGT CAARSS ICARHAPARIAT JEAIRAT AT CE P PATTRAACER T 9T ACAART 2 FAARAASCTAT 4021
AAGGT ACACK: 1AGIAERT GAGC cATABRAAT A ACCAGAGLGRGT ARGHaHyaGE GItBad&IA 35 4081

AGAAAAARG b 1 CI AL I G A JAR AN T dA LG GRS AGRAL AR a L (REP At ¢
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aagagcagta
acataatgag
tgagcactga
agaggactca
caagctcagce
caatgtgact
tgaggctcac
agacatcatg
atcagaaaaa
ttoctttteac
agcctggggce
ttatccactg
cttacaatca
acaaatccat
tectactactg
cagtcaccgt
tgtgggattt

ggactggccea

tcecactggaa
tggtcactaa
ggctgtaagg
gaggacagca
tatatagggt
taggaagccc
ctecacatacc
gcttgggtgt
agagttccaa
aggtgtccag
ttcagtgaag
ggtgaagcag
tggtactaag
cagcacagcc
tgcaagatca
ctoctecaggt
catgagcatt

ggaggggacg

aggataaagt
tgggccactg
tgtatgggtg
cagtcagcat
aagggatctt
agteatatge
agcaagcgag
ggaccttgeo
ggggaattga
gcagaggtgce
gtgtcctgea
gagectggtce
tacaatgaga
tacatggagc
ggaccctatg
aagaatggcc
gcaaagttgt
ggcactgggy

cactacatct
ttacactgtt
aggacatcag
gaactaataa
tgtaaatctg
aaatctagag
tgaccagtta
attecetgatg
agcagttcca
agctggtgga
aggcctetyg
agggccttga
agttcaaagg
tcagcagccet
cctggtttga
actctagggce
cectogggaca
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gagcacagag
atatgtataa
gatgtaaacc
acatcagata
attgtgcatc
aagactttag
gtettaagge
gcagetgeec
tgaatactca
gtocaggagcc
atacacattc
atggattgga
cagggccaca
gegetctgag
cacctgggyce
ctttgtttte
tgttecgagg
atctgggagce

caggacatct
ggctcaagaa
cagctcaggt
agataaggca
cagtctagtt
agtagaaatc
accacttctt
aaagtaagac
ccttectgtyg
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ctaactgcag
gacactgcgg
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tgectgctgceco
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4141 TTTTCCATAA TTTTCTTGTA TAGCAGIGCA GCTTTTTCCT TTGIGGTGTA AATAGCAAAG 4201

CAAGCAAGA
AAGTCCTT
GCAGTAGCCT CATCATCACT AGATGGCATT TCTT
AAGGCATTCC ACCACTGTAC CCATTCATCA GIT

d Mo
C—‘g, M AC CTTTCTCTI C TTTTTTGGAG GAGTAGAATG T
GAGC AAAACAGGIT TTCCTCATTA 40 4381

AGG TTGGAATCTA AAATACACAA 4441

AAACACAGCA TGACACAAAA AACTTAGCAA T.

HEHERAR

4261
1047551

ACAATTAGAA TCAGTAGTTT AACACATTAT ACAATTAAAA ATTTTATATT TACCTTAGAG WO
20051026210 PCTI EP2004/ 010471 86 4501 CTTTAAATCT CTGTAGGTAG TTTGTCCAAT
TATGTCALEE: CACACPAGTAC BSPTeET 19985839 ACAIITATEC TOATICAS AR AECERAT CGTG
wmlwacgmm@ca@agaa ATCREICEEA ToAEEOAE T Gl ta63dTiCCT GG
ATCCCGAQGS:
CTGAACCAAC
CCGCGCTEGA? %&?@?@@Atmwga@gﬁc BERITRRRRES P TCOGAAGCT CAACCTTTCA
TAGBAGGCGG CGGTGGAATC GAAATCTCGT 4861 GATGGCAGGT TGGGCGTCGC TTGGTCGGTC
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sibh velRdr
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GCAG
GATCC

STCCC GCTCAGAAGA 4921 ACTCGTCAAG AAGGCGATAG AAGGCGATGC
GGOG ATACCGTAAA 4981 GCACGAGGAA CCGGTCAGCC CATTCGCCGC
WETREN GATAGCGG TCCGCCACAC
5101 AGOGGCCATT. TTCCACCATG ATATTCGGCA
CSEABPECTRTEETC AR AFREECPAEPRER

GCC

CGA
GGATA

TA

FERNCERTEC FTERTECPETCT
CTTGATCAGAL TCTAGATCOD CTEBTECAT CAABIBAAAGHTIOEFTOG BBBAAAGHALACCEATOEAGT
TTACTTTCGa CORettichety AehdAeh8 G readeirrbEddochiXds m&sﬁf&ﬁm CCC

e TRl R G B

TCATCC

GGGGT CAGEA? COBTISRETELT GAARTBAET TTAAE0TIINCT CISREREIEr éE§§§T¢E£§TFT¢QRIEE@EIITT
TG2GCCCT @&u GT GEIARGEEAES GAGCAARAAGACBABIETCTAMRICTEGIAR AAECRTA XA
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CTGGGCCCAG
CARGGGCCCA
GGCCCTGGEGC
AGGCGCCCTG
CTCCCTCAGC
CAACGTGAAT
ACAGGGAGGG
GCTATGCAGT
CTCTGCCOGC
GCAGGCACAG
TCAGACCTGC
GGCCAAACTC
CCAATCTTCT
CAGGTAAGCC
CCTGCATCCA
GCACCTGAAC
CTCATGATCT
CCTGAGGTCA
CCGCGGGAGG
CAGGACTGGC

CTCTGTCCCA
TCGETCTTCC
TGCCTGGTCA
ACCAGCGGCG
AGCGTGGTGA
CACAAGCCCA
AGGGTGTCTG
CCCAGTCCAG
CCCACTCATG
GCTAGGTGCC
CAAGAGCCAT
TCCACTCCCT
CTCTGCAGAG
AGCCCAGGCC
GGGACAGGCC
TCCTGGGGGEG
CCCGGACCCC
AGTTCAACTG
AGCAGTACAA
TGAATGGCAR

CACCGCGGTC
CCCTGGCACC
AGGACTACTT
TGCACACCTT
CCGTGCCCTC
GCAACACCAR
CTGGAAGCCA
GGCAGCAAGG
CTCRAGGGAGA
CCTAACCCAG
ATCCGGGAGG
CAGCTCGGAC
CCCARATCTT
TCGCCCTCCA
CCAGCCGGGT
ACCGTCAGTC
TGAGGTCACA
GTACGTGGAC
CAGCACGTAC
GGAGTACAAG

ACATGGCACC
CTCCTCCAAG
CCCCGAACCG
CCCGGCTIGTC
CAGCAGCTTG
GGTGGACARG
GGCTCAGCGC
CAGGCCCCGT
GGGTCTTCTIG
GCCCTGCACA
ACCCTGCCCC
ACCTTICTCTC
CTGACARARC
GCTCAAGGCG
GCTGACACGT
TTCCTCTYCC
TGCGTGGTGG
GGCGTGGAGG
CGTGTGGTCA
TGCARGGTCT

ACCTCTCTTG
AGCACCTCTG
GTGACGGTGT
CTACAGTCCT
GGCACCCAGA
AGRGTTGGTG
TCCTGCCTGG
CTGCCTCTTC
GCTTTTTCCC
CRAAGGGGCA
TGACCTAAGC
CTCCCAGATT
TCACACATGC
GGACAGGTIGC
CCACCTCCAT
CCCCARBACC
TGGACGTGAG
TGCATAATGC
GCGTCCTCAC
CCARCARAGC

CAGCCTCCAC
GGEGCACAGC
CGTGGAACTC
CAGGACTCTA
CCTACATCTG
AGAGGCCAGC
ACGCATCCCG
ACCCGGAGGC
CAGGCTCTGG
GGTGCTGGGC
CCACCCCAAA
CCAGTAACTC
CCACCGTGCC
CCTAGAGTAG
CTCTTCCTCA
CARGGACACC
CCACGARAGAC
CAAGACAAAG
CGTCCTGCAC
CCTCCCAGCC
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6181 ATGGGCGGAA CTGGGCGGAG TTAGGGGCGG GATGGGCGGA GTTAGGGGECG GCACTATGGT 30
6241 TGCT@ACTMAOTEGAGATGCA TGCTTTGCAT ACTTCTGCCT GCTGGGEAUEERGENGATTT 6301
TCCACACCTG GTT13CTOACT AATTGAGATG CATGCTTTGC ATACTTCTGC CTGCTGGGGA 6361
GCCTGGGGAC TTTCCACACC CTAACTCACA CACATEECAC AGCTOCCTCG CGCGTTTCGG 6421
TGATGACGGT GAAAACTCCT GACACATGCA GCTCCCGGAG ACGGTCACAG CTTGTCTGTA 6481
AGCGGATGCC GGGATCAGAC AAGCCCGTCA GGGGGCGTCA GCGGGTGTITG GCGGGTGTCG 35 6541
000000AGEG: ATGACGEACHECARKTIKAGETA CRACRAGCHETEATRCTE GICECEFARGT AJISCEc601
GCATCAGA GA T, 61
| GrancoacA har R R e el
TCGGTCGT RES EaCFECARE AGRELFATEA WMAW?C%WGWM
ACAGAAT CAG2 CCGATIASHR CACEATABANC TARCTIGACC/ASTANOGCCABCAA T AGERTACEr AT 6841

. AACCET AAAA ACCd it o CoACKdlTd chhdetbOtIdnn dAXdeChighod SRe A E @001

2005/ 02618 POFPEBSOTN TG b 7 B e TR M (FCEARER o et B

TCTCCTGT P& ECGACEETFEECETIINCESA SCTEETCHACCRTERECE CETFIRETCCE TRIERIBAAGC
GT GGCGCT Bis £T CATRGEET T ACCHTGTANS coé@BhhaTd\ REGTQAGTG M%QE%T cEdGTTEXEETCC

GGG% G CLELACER ARSI aafddt bl Ertbiadctr AAC
TAT AGTCCAACCL GGTAAGAGAC 5 7201 GAGTTATCEC CACTGGCA CTGGT
%GAT?ABBCAE%‘@@@EG@M%E& O EECBGIEETRERE ACTTEITEAS

AACTTGGG@F‘* ACACTACANG CGAONGTATAT TCTGRECOCSTATCTIOAR: GRGTRETBA AGECARTTACC
E TTTGT aaiatacen & & %;TG
AR TR oo e A R o g A R e e R e
‘ATGAGATTAT2 CAARREEAIFCCPTTSCE TG CATRS T CRT ACFACCIERA CAFTARMKAR TREASAGIICEFTAAA
TCAASCTAASS GTATETATRAACTANACTIRG cTE B2 T HC FGAGAGTIT ACTCAATHRCTE TeAANEGAGTGAG
GCACCTATGT, QA%@H&TTEE&RH@ méc%e%@@é GXGQJGQEAI %%(:H&&EI%&E&@QGT CGTG
TAGATAACTA % K 7741 T
GATACCGCAR A cﬁ%&‘ﬁfa CK@FE% “1%“‘“7‘%‘6 f“&ﬁ‘a‘ff“&M&?éCﬁ@S&KGCGGG
AAGGGCCGA® CTTIAGGISEGEATRGTCT QCATETNAT RSEATTG
TTGCCCGGALR CCT AGACAAR cCCIAGTARGGC AAGEAATAGRce 22 te BRCCES AR GAEECTAGECAT

CAREATIhcBE I TGP e T e S s -

CGGTCCTCeEH AT CEHTFET R CCGRREFAK TN ERETEATHISTTATGAC
AGCACTGCAJo AATTWWMW@@M@AA@M@T m@mm

GTACTCAAGKs AAGHeAr T telrcCALRRE ARG o Tédi et d PBecanceac GoTCAGEAGE AGGCTGGTCT
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4441

AGCIGCACCT
CGAGCGACCC
CATGGATGCA
GGACAGGGCC
GAGCCACRGG
TCCAGACATG
ABRAATGCTET
CAATAAMCAR
GTGGGAGGTT
CTAGTCAAGG
AAGGTACACA
AGAAARRACH
TTTTCCATAA
CAAGCAAGAG
ARGTCCTTGG
GCAGTAGCCT
ARGGCATTCC
ACAATTAGAA

CGEGGGECTCC
TCCCTGGCCC
GTTTCTCCTC
TCCAGGGAARA
GAGGGCCTIC
ATARGATACHR
ATTTGTGRAR
GTTAACAACA
TTTTAARGCA
CACTATACAT
ATTTTTGAGC
GTATGTTATG
TTTTCTTGTA
TTCTATTACT
GGTCTTCTAC
CATCATCACT
ACCACTGCTC
TCAGTAGTTT

CTGCACTCGC
CTGTCACTAC
CTGCTGGGCA
GCTGGGETCGA
CAGAACCAAC
TTGATGAGTT
TTTGTGATGC
ACARATTGCAT
AGTAAAACCT
CAAATATTCC
ATAGTTATTA
ATTATAACTG
TAGCAGTGCA
ARACACAGCA
CTTTCTCTTC
AGATGGCATT
CCATTCATCA
AACACATTAT

CCCCCBCCTC
ATGGACCCCT
CGGTGCTGCC
GGCTGGGAGTC
CATGGTCCGA
TGGACAARCC
TATTGCTTTA
TCATTTTATG
CTACAAATGT
TTATTARCCC
ATAGCAGACA
TTATGCCTAC
GCTTTTTCCT
TGACTCAARA
TTTTTTGGAG
TCTTCTGAGC
GTTCCATAGS
ACACTTAARRA

CTGCAGCCAC
GGGGCTTCTC
TGCCCTGGETC
TGGCTCAGGC
AGCGAGAGGT
ACAACTAGAA
TTYGTAACCA
TTTCAGGTTC
GGTATGGCTG
CTTTACAAMAT
CTCTATGCCT
TTATAAAGGT
TTGTGGTGTA
AACTTAGCAA
GAGTAGAATG
ARAACAGGTT
TTGGRATCTA
ATTTTATATT

ACGCATTGCC
CTCTTTTCTA
ACTCTGCGGG
TEGCCAGGCA
GGGTGTCAGA
TGCAGTGARA
TTATAAGCTG
AGGGGOAGGT
ATTATGATCT
TAMRAARGCTA
GTGTGGAGTA
TACAGAATAT
AATAGCAAAG
TTCTGBAGGA
TTGAGAGTCA
TTCCTCATTA
AARTACACHA
TACCTTRGAG



8221 CCGAGTTGCT CTTGCCCGGC GTCAACACGG GATAATACCG CGCCACATAG CAGAACTTTA 8281
AAAGTGCT O%W ACGTTCTTCC GGGCGAAAAC TCTCAAGGAT W“ 341
TTGAGAT A ACCCACTCGT GCACCCAACT GATCTTCAGC 26l 8401
TTCACCAGCG TTTCTGGGTG AGCAAAAACA GGAA ATGCCGCAAA AACGGGATTA 8461
AGGGCGACAC GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTCAAGCATT |1 8521
TATCAGGGTT ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA 8581
ATAGGGGTTC CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT 8641
ATCAT GACK? 1T AACIETAFXIK TARTCTAGEFAST TATRINCAATGATE IR ECHCRCARGTRGARETIRCCTLY 8701
GAGCT CGGI%% 1CCOATREAGOR CAAABOATGCOCTRCEACACTAADATCAATECACTECAGRACABES 1

GCTACACTI AT TATFECEATGIAGAARAGC IR RroRooRAAAGACAIGACETATA 821
GTGGCATCTA AGCACAAAAA GCLAGAAAAAA ATCACAAAGA AATGATTGAG AGGCATAATA 8881
RO TP RR G FECARITCR

AAAATTATER Y T AT FRACEA CCedA1
GT GECAT TE%% ICACAGTCASSA NTAASTCRGCCATBGRECT AT CTRTIGEH (SRCCATIRET ARZOsTC3EC 9001
%I%fﬁé%}%ﬁﬁﬁﬁﬁ&n%&ﬁ%ciﬁ% Y NIeEEd T&’ﬂiﬁ@&wc@ﬁ)ﬁl
TATLLT L TATGALGAC ARG ARG AMEACTHIC PALCA G 0121
TTCCTPI WlMM@WGWAW%WWWmT%M
GAGAACAAGE 1CAGKRTFATRA CATECCIECT CATTACCIC TEATEATTCOGABA TIATAT GRBTRcAE 9301
CTGECTORA 1 T T TR TG FARSAAGEC: ThAcn 2361

Gendbetiohd eabrehiae !
AACAACATGT TTTCACTTTA AGTCAAATAC AAGACACCTT TAATATCAGC CCITGITCAT WO

2005/ 026243 PATERSFIE H1OAT T8 TS PO AN TER T &F TAORFERIATG
TCACACT GI& 1CT GLTCEESHTC TS ETE RCACC O ACTCAFCRHRGOAS TRFFETIGNAG GGRATTAAGTG

GAGAGT AASG 1AGRAREAEFATre TEECEAE AT RCr e OfrhTcdy] CrACHMICEEC ARCATAGETAGASATAAT

T oand ARk e R et e A b A A A r
TPPPATTToRA X GT AERPFIRERT THCEARRICEATA TS A BT CERICTFREC PRPAAACEATORFATEACY TP
TCAAATGEED 1 ACCHRGEIARG ATGAGTADET TC@Z8ANRACTAREGRGTC A@T@@E@CTWMCT

CCATGCCCT4y ) CARGREd LA Gt dddatGoa il todd ACAEebiies TChAdAhet AcdebEBEGT
CAGTGCTAAA AATACAACTG

TATCTCAT%FGAWE‘%W@%@%F NG é@%”i %%F@MW%EL?MC
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CrCToTaA COABR LR ApReiE Kttt SRR AR Qrnttel
GICTGI TC 10201 A GA
Aﬁ(XBAAE#@ﬂélTC¥$ﬁ§Ef9$E@§ CSPFFRBRAPRTCCCATCCAGT TT. GGGCTTCCCA ACCTTACCAG
5821  AGGGCGCCCC AGCTGGCAAT TCCGGTTCGC TTGCTCTCCA TABRRACCGCC CAGTCTAGCT
5881 ATCGCCATGT AAGCCCACTG CAAGCTACCT GCTITCTCTT TGCGCTTGCSG TTTTCCCTIC
25 5941  TCCAGATAGC CCAGTAGCTG ACATTCATCC GGGGTCAGCA CCGTTTCTGC GGACTGGCTT
6001 TCTACGTGTT CCGCTTCCTT TAGCAGCCCT TGCGCCCTGA GTGCTTGCGG CAGCGTGAAG
6061  CTTTTTGCAA AAGCCTAGGC CTCCAAAAAA GCCTCCTCAC TACTTCTGGA ATAGCTCAGA Q __
6121 GGCCGAGGCG GCCTCGGCCT CTGCATAAAT AAAAARAATT AGTCAGCCAT GGGGCGGAGA J
6181 ATGGGCGGARA CTGCGCGGACG TTAGGGGUGG GATGGGCGGA GTTAGGGGCG GGACTATGGT
30 6241  TGCTGACTAA TTGAGATGCA TGCTTTGCAT ACTTCTGCCT GCTGGGGAGC CTGGGGACTT
6301 TCCACACCTG GTTGCTGACT AATTGAGATG CATGCTTTGC ATACTTCTGC CTGCTGGGGA
6361 GCCTGGGGAC TTTCCACACC CTAACTGACA CACATTCCAC AGCTGCCTCG CGCGTTTCGG
6421  TGATGACGGT GAAAACCTCT GACACATGCA GCTCCCGGAG ACGGTCACAG CTTGTCTGTA
6481  AGCGGATGCC GGGAGCAGAC BRAGCCCGTCA GGGCGCGTCA GCGGGTGTTIG GCGGGTGTCG
35 6541  GGGCGCAGCC ATGACCCAGT CACGTAGCGA TAGCGGAGTG TATACTGGCT TAACTATGCG
6601  GCATCAGAGC AGATTCTACT GAGAGTGCAC CATATCCGGT GTGAAATACC GCACAGATGC
6661  GTAAGGAGAA AATACCGCAT CAGGCGCTCT TCCGCTTCCT CGCTCACTGA CTCGCTGCGC
6721 TCGETCGTTC GGCTGCGGCG AGCGGTATCA GCTCACTCARA AGGCGGTAAT ACGGTTATCC
6781  ACAGAATCAG GGGATAACGC AGGAAAGAAC ATGTGAGCAA AAGGCCAGCA ARAGGCCAGE
40 6841  AACCGTABAA AGGCCGCGTT GCTGGCGTET TTCCATAGGC TCCGCCCCCC TGACGAGCAT
6901  CACAARAAATC GACGCTCAAG TCAGAGGTGG CGABACCCGA CAGGACTATA AAGATACCAG



15 10261 AAGAGCAGTA TCCACTGGAA AGGATAAAGT CACTACATCT GAGGACAGAG CAGGACATCT

10321
10381
10441
10501
10561
10621
10681
10741
10801
10861
. 1092
1098
11041
11101
11161
11221
11281
1134%
11401
11461
11

(N

ACAWG ciBd@eEBATCACTAA TGGGECCACTG TTACACTGIT ATATGIAIARPBEETGAAGAA
1GAGCACTGA GGCTGTAAGG TGTATGGEGTG AGGACATCAG GATGIAAACC CAGCTCAGGT
AGAGGACTCA GAGGACAGCA CAGTCAGCAT sAACTAATAA ACATCAGATA AGATAAGGCA
CAAGC TCAGC TATATAGGGT AAGGGATCTT TGTAAATCTG ATTGITGCATC CAGICTAGIT 20
CAATGTGACT TAGGAAGCCC AGICATATGC AAATTAAGAG AAGACTTTAG AGTAGAAATC
TGAGECTCAG: GHeAGATAGG »ACRAMEEGAR B EARTACTA - Rl ARECCAGSARIZCTT
AGACATCATG GCTGCCGIGI. GGACCTTACC ATTCCTGATG GCAGCTAECCC. AAA AAGAC
ATCRER AR AT GRS AR T T R R e TR TE A T AT AT A X T E05ar

TTCPH TCAEINGCEFGET CCATS WWWAWG}WAA 25
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“AGAGAGGTGT«GGT@@m@@@mucﬁnwnmmm@cGA@@xmmemﬁamcagn@@Am@maaamqmgmmﬁgngmA
TCHBTATY 8o CANGATaAAAE GddchEACIECRANER2ARS/ 2EELATEHIERZO0E D04 ddse89 101

AAGTACT AT T TT I RAAE G CARALT M I Er AN FET R A AP (PR MeFor

TAGAACT GAZZ AT TATH-FAARCCCTTFIRRECHA TCOBICAGEA AFCEIPECT GAGSTISIE @RWETA
TTCAGAACT &8 ACTEFFRACLC 68O coF A TARNTATARACETAsAAA TARFEATAOGAACARGARITIHBAGC

AATGTCGAG] 41 3517

AA

35

40

(3 AEHIOCE eTATEAA SAGRE T, AEELASG 401
GGTCA. TGTGEAAGG, CTATTTCO00 AAGCGAAAT AMMACCACTA | 451 GGTAAACTTG

GTGET T TGRRERRET " CETTCARK EREYCFETE ATTCTCrT ATCCGTARGR

8lel
8221
B281
8341
8401
B461
B521
8581
B641
8701
8761
8821
8881
89541
3001
2061
9121
9181
9241
9301
2361

TECTTTTCTG
CCGAGTIGCT
ADAGTGCTCA
TTGAGATCCA
TTCACCAGCG
AGGGCGACAC
TATCAGGGTT
ATAGGGGTTC
ATCATGACAT
GAGCTCGGTA
GCTACACTTA
GTGGCATCTA
ARAATTATCA
GTGGCTTTAA
GGTTGGAGCC
TATTTTTTTA
GCCTTCCTCT
TICCTTTITC
GAGRACAACC
CTCCCTCCCA
AACBACATGT

TGACTGGTGA
CTTGCCCGGET
TCATTGGARA
GTTCGATGTA
TTTCTGGATG
GGAAATGTTIC
ATTGTCTCAT
CGCGCACATT
TAACCTATAA
CCCATCAGCC
ATTATTTCTA
AGCACADAAR
AARAATTATG
CACAGTGACA
TTGTCATGCT
TATCATTGAG
TCCTTTCCAG
AARCAGTATT
CAGTTTTATT
TTTTAATTCT
TYTCACTITA

GTACTCAACC
GTCAACACGG
ACGTTCTTCG
ACCCACTCGT
AGCAAAARCA
AATACTCATA
GAGCGGATAC
TCCCCGAALA
AAATAGGCGT
AABRAGCATG
GTAGAACAGC
GGAGAABAAA
AGTTTTACGA
AGGAATGETGC
ACAGAGRAAC
CAGGTGCACA
TATGAAGCAR
TGTGCTATCA
CATTCCTCCT
CTATCTAGTC
AGTCAAARTAC

AAGTCATTCT
GATAATACCG
GGGCGAAAAC
GCACCCAACT
GGAAGGCARA
CTCTTCCTITT
ATATTTGRAT
GTGCCACCTG
ATCACGAGGC
CCTGCCACAC
TCTTTGGTTT
ATCACBAAGA
TTTCATCTTT
ATGCTGCCAT
TGTCATACAG
GAAGACCAGA
AAACTGCCRA
GAACATAGTG
ACTACCTCTC
CAAACTAAGC
ARGACACCTT

CAGAATAGTG
CGCCACATAG
TCTCAARGGAT
GATCTTCAGC
ATGCCGCAAA
TTCAATATTA
GTATTTAGAA
ACGTCTARAGR
CCTTTCGTCT
AACATCARTT
GCCARAARGA
AATGATTGAG
TTCCRAGTTG
TATGGTGCTC
CAGGGGGTGC
AAGCACTTTC
TGAAACTAGC
CATTCARAAG
TCATTCCCAC
ACACGATCCA
TRATATCAGC

TATGCGGCGA
CAGAACTTTA
CITTACCGCTG
ATCTTTTACT
ARAGGGAATA
TTGAAGCATT
AAAMTARACAR
ARCCATTATT
TCAAGARTTC
TCTGGRAAAC
ATCACCTATA
AGGCATAATA
ARATCATAGG
TGCCTAABAT
CAAATTICCA
TATCAGGCTG
AATTGTTAAR
TCTAGCCTGA
TGTTTGTGTT
GTCCACATTA
CCTTGTTCAT



501 AGOCCCr ACCA AACCGAAAGT CCAGGCTGAG CAAAACACCA CCTGGGTAAT 10 551
TTGCATTT T GAGGATTCAG CCGAAACTGG AGAGGTCCTC  6Q1 TTTTAACTTA
TTGAGTTC& %%T TTAGCTTGAG TAGTTCTAGT 651 TTCCCCA%‘%&WW@W#AT
CGACTTCTAA AATCTATTTA GAACTCATTT 701 TTAG CTTATGTAAG AAATTGAAGG
ACTTTAGTGT CTTTAATTTC :C, 751 TAATATATIT AGAAAACTTC TTAAAATTAC TCTATTATTC
TTCCCTCTGA 15 801 TTATTGGTCT CCATTCAATT CTTTTCCAAT ACCCGAAGCA TTTACAGTGA
851 CTTTGITCAT GATC-f TTTT AGTTGTTTGT TT 1GCCTTAC TATTAAGACT 901 TTGACATTCT
GGTCAAAATKS \GCTEREACTOON TT CIPGTEACINA ARG IARENS FCACKTITETR (GNGTIGORCA TIETFACISAGA
AATACPTTEaB1TT WWAAT@WMT GTAPBACET AGGAGERGE GM'E%TTﬁEHMEGTC

CTTARACATY 170 A I S L R AR

1151 TCTACeCcC®® TWTM’FWW AGP'Z'B‘?LTGP@CCTGCTGA
ATAACTTCGE1 TCOSAGAEES NEASTR TCGG
GTAACT C%IWCAWPM

COCATCACHE! 145t IR RN RN AT R %&%@%@ X

1451 AGAGEIGCOCATEACEFGIMTATTCAGT TIRATEOCT &Y PCES AGESG‘ITTF’FCISCCTCTG
ACCCT TTT%iCA@AmT@WTﬁMﬂCTMT&B Fhr CCTCAC

cCTTieE Aol e LS SR B P AP TR B

CCAACTAESREL 1 AT TR PP AN TAAETA TERFECTRRCREEFTBETATC
1751 m@wmmmemmmmmmmmﬁm BETABOLT

ANACCAGHG: TAGMTEAG TGHMMIM T SCTEIATT B AN ool 88 AT TTC 9
TTATGT TIER COPFER AN IR Car e e ek Aepbithe HRRISAA bk Ratrb A

AATIGT GEIEF1 GGBFCATPSTA DR TCSARCTESPAERA AR IASETAT FA@@W@@\WWATT

AACCCCT: ilb'lié140 p2ADANKCASATGEAAAAr PACEIGEARKTE: ACNGAATTT hTATARTAN AGETIMMERAATAGC

2103. &E@GI@E@E&:%@T PG RAREAHEIME: BART A A LAl e 1026210
PCTIEP2 1IOl C 1 1 90
CA GAGGACAGCA CAGTCAGCAT GAACTAATAA ACATCAGATA AGATAAGGCA
10501 CAARGCTCAGC TATATAGGGT ARGGGATCTT TGTAAATCTG ATTGTGCATC CAGTCTAGTT
20 10561 CAATGTGACT TAGGAAGCCC AGTCATATGC AAATCTAGAG AAGACTTTAG AGTAGAAATC
10621  TGAGGCTCAC CTCACATACC AGCAAGCGAG TGACCAGTTA GTCTTAAGGC ACCACTTCTT
10681 AGACATCATG GCTTGGGTGT GGACCTTGCC ATTCCTGATG GCAGCTGCCC AAAGTAAGAC
10741  ATCAGAAABA AGAGTTCCAA GGGGAATTGA AGCAGTTCCA TGAATACTCA CCTTCCTGTG
10801 TTCTTTTCAC AGGTGTCCAG GCACAGGTGC AGCTGGTGGA GTCAGGAGCC GAAGTGAAAA
25 10861 AGCCTGGGGC TTCAGTGAAG GTGTCCTGCA AGGCCTCTGG ATACACATTC ACTRATTATA
10921 TTATCCACTG GGTGAAGCAC GAGCCTGGTC AGGGCCTTGA ATGGATTGGA TATTTTAATC
10981 CTTACAATCA TGGTACTAAG TACAATGAGA AGTTCAAAGG CAGGGCCACA CTAACTGCAG Q
11041 ACAAATCCAT CAGCACAGCC TACATGGAGC TCAGCAGCCT GCGCTCTGAG GACACTGCGG L
11101 TCTACTACTG TGCAAGATCA GGACCCTATG CCTGGTTTGA CACCTCGGGC CAAGGGACCA
30 11161 CGGTCACCGT CTCCTCAGGT AAGAATGGCC ACTCTAGGGC CTTIGTTTTC TCCTGCTGCC
11221  TGTGGGATTT CATGAGCATT GCAAAGTTGT CCTCGGGACA TGTTCCGAGG GGACCTGGGC
11281 GGACTGGCCA GGAGGGGACG GGCACTGGGG TGCCTTGAGG ATCTGGGAGC CTCTGTGGAT
11341 TTTCCCATGC CTTTGGAAARA TGGGACTGAG GTTGGGTGCG TCTGAGACAG TAACTCAGCC
11401 TGGGGGCTTG GTGAAGATCG CCGCACAGCA GCGAGTCCGT GAAATATCTT ATTTAGACTT
35 11461 CGTGAGGTGCG CTGTGIGTCA ATTTACATCT TAAATCCTTT ATTGGCTGGA AAGAGAATIC
11521 TTGGAGTGGE TGAATCCAGC CAGGAGGGAC GCGGGGGGAT CCA
SEQ ID NO: 39
Nucleotide sequence of expression vector LCV1L2Sp20
40 1 CTAGAGTCCT AGAGAGGTCT GGTGGAGCCT CCAAARAGTCC AGCTTTCAAA

51

GGAACACAGA AGTATGTGTA TGGAATATTA GAAGATGTTG

CTTTTACTCT



2151 AACTGITATG CCTACTCATA AAGGTTACAG AATATTTTTC CATAATTTTC 2201 TTGIATAGCA
GTGCAGCTTTWOREEIPGIT G GTGTAAATAG CAAAGCAAGC 2251 AAGAGTROVRPIRAGTARACA
CAGCATGACT CAAAAAACTT AGCAATTCTG 2301 AAGGAAAGIC CTTGEEGTCT TCTACCTTTC
TCTTCTTTTT TGGAGGAGTA 5 2351 GAATGITGAS AGICAGCAGI AGCCTCATCA TCACTAGATG
GCATTTCTTC 2401 TGAGCAAAAC ACGITTTCCT CATTAAAGGC ATTCCACCAC TGCTCCCATT

2451 CATCAGITCC ATAGGITGGA ATCTAAAATA CACAAACAAT TAGAATCAGT 2501 AGITTAACAC

ATTATACAGH TAAAAGHGETTAIAREdHDGR TAThdSAET TdAcréhodr AGTedsal A GGTAGTTTGT
ATCOGGACC AAAGCGOCCA

TooTeOCT: ATt S eh A AR SRS Cracrarrr
ARGAATERS: BRYIAPELSPCC AGCCTCAGGC 2751

. T
CCTGGATCEZ 2 A0 TEHRGORA
AGCAGCTGSA CCARERRBOES @@@cmnmxmmn 2801 AAAATGCATA
BdrciFAGHCTTTC TTCTCGTAGA
Sl M

- CCTTTACGH7 GO ARG AN y
CTTCAAACTT ATACTAGATG CCTITTICCT 2901 AGAGAGGACG CCTGGGTATT
ARACETERCA CTTTCAAATT

CTGGGAGARS TTTAFATHTES BoET-PBEEHARTEAL

CCTGCATGATR 3(0OECEGTCESTCACAC

STOTTGAM TGRS E T ARG AT AT R S ey

FPAATHOARTG GCTTCCTGGT
3051 AAALAGAAGE TE T EE CAGE ATHCC ARG AN AEC TESIACTIAR A ACAChEEEART 20 3101

1 ATGAGCTCCT

T TAAAGGTCGA

OreTctd GAXTEERERRT CRABEPETT (CACSATHCAGTIEARATIRR ABRETEERTT CTGTTTACCT
TCCACTGAm AGGTTGIEETA BIACTICAR [CTTTRATAAGRACTIAA NEICCIARACT GAGCCCAGGC

Y

CGGGAT

3694y

Xt S

: mmﬁ&%mg T
3701 CATACTTCTG CCTCC TGGGG AQUCTGGGGA CTTTCCACAC CIGG
jlcieeicsniccey

ACTAATTGRS ATGERYGATT RECATRETT PSR T
ACCCTAAGHEG ACAGACATTCA CASSRGEGATECTXSTG T TRBATSBSATA0RRTBAT GAC GGTGAAAACC
TCTGACALE  CCARRIEACrs (NCAELIGECATTRDOLTE AREEEHAE ATGMACEIGAT GCCCEGAGCA

CARPCLHES TCATHEEE

25

30

35

40

1101
1151
1201
1251
1301
1351
1401
1451
1501
1561
1601
1e51
1701
1751
1801
1851
1901
15851
2001
2051
2101

ATCCIGTTTIG
TCETTCCCGCC
TGCCTGCTGA
GGATAACGCC
ACAGCAAGGA
GCAGACTACG
CCTGAGCTCG
AGBAGTGCCC
TTGGCCTCTG
CAGCTCATCT
TAATGTTGGA
TCTCTCTTTC
AATTTCTCTT
GAGATCTGAA
ARACCACAAC
GATGCTATTG
CAACAACAAT
AGGTTTTTTA
GATCTCTAGT
CAAATTABRAA
AGACACTCTA

AACAACACAC
CTTCTTTCCT
ATCTGATGAG
ATARCTTCTA
CTCCAATCGG
CAGCACCTAC
AGARACACRA
CCCGTCACAR
CCACCTGCTC
ACCCTTTTTC
TTCACCTCAC
GGAGAATGAR
CTCATTTAAT
ATABAGGGACT
GCTGATCCAG
TAGAATGCAG
CTTTATTIGT
TGCATTCATT
ARGCARAGTARN
CAAGGCACTA
AGCTAAAGGT
TGCCTGTGTG

CCAAGGGCAG
CAGGAACTGT
CAGTTGABAT
TCCCAGAGAG
GTAACTCCCA
AGCCTCAGCA
AGTCTACGCC
AGAGCTTCARA
CTCAGTTCCA
CACAGGGGAC
CCCCCTCCTC
TARATAAAGT
AATTATTATC
AARTATGTAG
ACATGATRAG
TGAARAMAAT
AACCATTATA
TTATGTTTCA
AACCTCTACA
TACATCAAAT
ACACAATTTT
GAGTAAGARAR

AACTTIGTTA
GGCTGCACCA
CTGGAACTGC
GCCAAAGTAC
GGAGAGTGTC
GCACCCTGAC
TGCGAAGTCA
CAGGGGAGAG
GCCTGACCCC
CTACCCCTAT
CTCCTTGGCT
GAATCTTTGC
TGTTGTTTTA
TCATCCTAAG
ATACATTCGAT
GCTTTATTTG
AGCTGCAATA
GGTTCAGGGG
AATCGTGGTAT
ATTCCTTATT
TGAGCATAGT
AAACAGTATG

CTTAARCACC
TCTGTCTTCA
CTCTGTTGTG
AGTGGAAGST
ACAGAGCAGG
GCTGAGCARA
CCCATCAGGG
TGTTAGAGGG
CTCCCATCCT
TGCGGETCCTC
TTAATTATGC
ACCIGTGGTT
CCAACTACTC
GCGGGATATC
GAGTTTGGAC
TGARATTTGT
ADCAAGTTAR
GAGGTGTGGG
GGCTGATTAT
AACCCCTTTA
TATTAATAGC
TTATGATTAT

AATLOAGA
CCTG 3751
8801 GACTTTCCAC

gﬁ% c%m 25 ﬁ%éécﬁm&h@%ﬁﬁm AABTATTH R RGAIIECGAC GATCCAGTTC
AAGCCTCCRE ACTACTHRETTE mﬂwﬂm ’GWF@GG CCTCTGCATA
AATEAAAMAA AT TABTRAGCT 3GA3SQh TCATORARBES ABAE

GCTTCCCAAA

GAGTTAGEGEG
T CCATCCTTTG

3451 CTAGGATTCGC



3951 TCAGCGGEGTG TTGECGEGIG TCGEEECECA GCCATGACCC AGTCACGTAG 4001 CGATAGCGEAA
GIGTATACT,
GGCCGCATA
GCTCTTCCEC TTCCTCGECTC 4151 ACTGACTCOgal GCCCTCGGT CGTTCAECTG CGECGAGCGG
TATTAGCTCA WO 200/ 026210 PCT/ EP2004/ 010471 91 4201 CTCAAGGGECG GTAATACGGT
TATCCACAGA ATCAGGGGAT AACGCAGGAA 4251 AGAACATGTG AGCAAAAGGC CAGCAAAAGG
CCAGGAACCG TAAAAAGECC 4301 GCGTTGCTGG CGITTTTCCA TAGECTCCGC CCCCCTGACG
AGCATCAERA  438%T WA@%&@\W

4401 A

oyl

GCGGCATCAG AGCAGATTGT 4051 ACT %&@@{@g@

ATACCGCACA 40 4101 GATGCGTAAG GA

COBEARAEEA CTATAAAGAT 5
CTCRECAT CEESS@AAGE 4451 CTGCCGCTTA

CCCGATAg4sh GT G@%ﬁnﬁﬁﬁm&h GobAdfatedl AGCTCACCCT

COGTTOATE COAEE

CCGITCA
GACARCGAZSSE 10 HTATTRIE LT ECHISCARTR ERTIPEATAGCERTTABCAGA GOGAGGTATG
4701 TALL3GCGT GEAGHGAGAGIGRETFIGANGTIBEIACECETAAGTAACBECTAKAET 4751 AGAAGGACAG

TATTTCGIAR CT @%@&E@c%ﬁé@%ﬁ
GACACGGCAA ACAAACCA

CGOGCAGRAA AA&R%C ﬁ?nﬁﬁwm%&ﬁﬁ?&%ﬁ

R T E AR AT

Gurle MBC@@(AACW FhaADRAREA

G CACGAACCCC
AACCCGGTAA

GIT GGTAGCTCTT

4851 GIOGITTTIT TGITIGCAAG CAGCAGATTA

A CFABGEEG TCTGACGCTC

AGTGGAAGEA 49 3R TRRAGTEACTECTRREAARTTATTOCHBAPFCAG A FRATRSGAA AGGATCTTCA 5001
CChAGATEEsh T T beARAIALAAN ADGECADNGE ThrhEAAAI G ARdcIGEAAACEALAreca@el TATGAGTAAA

TTOGTTCRTE CATREH

5301

ATﬁ?FTT
GTATGGC R
TGTGCAA99A AGCCTIOMACEC BHEAGCCRCE TIICHTIATCTCITGSICEE TOIEERGEECT AAGTTGGECCG
CAGTGTTAES  57odaMStaA HeotTcAREGGACCAG CRCEATRATTE TCTIAGESTC ATGCCATCCG

5601 TAYGTCCEEridiehf Hlotbi el ot NI P\ EEEIEER

20
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30

40

3051
3101
3151
3202
3251
33061
3351
3401
3451
3501
3551
3601
3651
3701
3751
3801
3851
3901
3851
4001
4051
4101
4151

cesdiaioes

o ,ﬁg&;@ ORGSR

AAACAGAACT
TCCGGTTGTT
ATGAGCTCCT
TTCTGTCCTT
CTACCCATAA
CATICTTTGG
CTCCGTTCTT
AATGGTCGAA
CTARGGATTGC
ABAAGCCTAG
GRAGGGCCGAG
CATGGGGCGG
GGAGTTAGGG
CATACTICTG
ACTAATTIGAG
GACTTTCCAC
CGGTGATGAC
CAGCTTGTCT
TCAGCGGGTG
CGATAGCGGA
ACTGAGAGTG
GATGCGTAAG
ACTGACTCGC

CCARASFAGE
CAACGITGIT GCCATT
ATTCAISTEEC

GCCTCCGACT
CRATAAGTCT
CGTGGTGGTT
TAAAGGTCGA
TFCACCAGATT
AAGTACTTGA
GCCAATCCCC
CCATGATGGC
CGTCARGTTT
GCCTCCAAAA
GCGGCCTCGRG
AGAATGGEGCG
GCGGGACTAT
CCTGCTGGGE
ATGCATGCTT
ACCCTAACTG
GGTGAAAACC
GTAAGCGGAT
TTGGCCGGEETG
GTGTATACTG
CACCATATGC
GAGAAAATAC
TGCGCTCGET

ATCCAARCCA
TAAGGCATCA
CTITGAGTTC
TTCTTCTCAG
CTGYTTACCT
ACTCGTTCCT
ATATTTTGGG
AGCGGGGATA
GGGGETACCG
AAGCCTCCTC
CCTCTGCATA
GAACTGGGCG
GGTTGCTGAC
AGCCTGGGGA
TGCATACTTC
ACACACATTC
TCPGACACAT
GCCGGGAGCA
TCGGGECGCA
GCTTAACTAT
GGCCGCATAT
CGCATCAGGC
CGTTCGGCTG

. ."E

TGTCTACTTT
TCCAAACTTT
TCTACTGAGA
GAATGGAGAA
TCCACTGAAG
GAGCGGAGGC
ACACGGCGAC
AAATCCTACC
AGCTCGAATT
ACTACTTCTG
ARTAAARADR
GAGTTAGGEGG
TAATTGAGAT
CTTTCCACAC
TGCCTGCTGG
CACAGCTGCC
GCAGCTCCCG
GACAAGCCCG
GCCATGACCC
GCGGCATCAG
GCGGTGTGAA
GCTCTTCCGC
CGGCGAGCGG

CCCAD AGGTETRECT GCAACTTTAT
SHERARIPEREA L EL
GGCATCGI 25 5401 GGIGICACGC TCGTCGITTG

AT

GATCRACETS AGTTACATEA

ACTTGCCAAT
TGGCAAGAAR
ACTATATTAA
CCAGGTTTTC
AGGTTGTGGT
CAGGGTCGGT
GATGCAGTTC
AGCCTTCACG
AGCTTTTTGC
GAATAGCTCA
ATTAGTCAGC
CGGGATGGGEC
GCATGCTTTG
CTGGTTGCTG
GGAGCCTGGS
TCGCGCGTTT
GAGACGGTCA
TCAGGGCGCG
AGTCACGTAG
AGCAGATTGT
ATACCGCACH
TTCCTCGCTC
TATCAGCTCA

Bt e e oA coccacuact
ﬁ%ﬁ cg%ﬁw %ﬂﬁ% ACELTRREECG GCTCCAGATT

e

5351 TCGCCA
TCCCCCATGT

)



30 S651 TAGIGTATGC GGCGACCGAG TTGCTCTTGC CCGGECGICAA CACGGGATAA 5701
TACCGCGCCAVEC20bAGEAGNA CTTTAAAAGT CCTCATCATT GGAAAACGIT EAFIP2ERRCEIECCG
AAAACTCTCA AGGATCTTAC CGCTGITGAG ATCCAGICCG 5801 ATGTAACCCA CTCGIGCACC
CAACTGATCT TCAGCATCTT TTACTTTCAC 58519€AGCGITTCT GGGTGAGCAA AAACAGGAAG
GCAAAATGCC GAACAAAAGG 35 5901 GAATAAGCGC GACACGGAAA TGTTGAATAC TCATACTCTT
€CTrf CAA 5951 TATTATTGAA GCATTTATCA GGGTTATTGI CTCATGAGCG GATACATATT 6001

TGAATGTALE, TA LA AEAAATASE TR T CRE Ge cARATAT GREEcA@ARL GAAAAGTGCC
ACCTGACGIC TAAGAAACCA TTATTATCAT GACATTAACC. 6101 T, TA GGCGTATCAC

_GA T CGT AT TERESGAGBETC CHAEREGRAG CC CATGCTACTC
TCTGGCT REAT TCGAMSIARGC 69TH TECTAT FEATINGCET GACTFRGRCS ATSANPEAFA AAGAGATTTT
TTTATTAATAL WO RARELRACED 10nREThEP 2004 RARA Thoc ARGER SArATHGRAAAGAT GGGTTATTTA

 COCARTARCT CTORTOREE” 8951 A ACAERE TOATTICTG TICHCRTES TAAGGRATAC

TAAGGGATAC
ATCTACAAGAY 64 6TCEEETPCERRTRICLRACSFETRLGARAEATTC CPABKRIRREG AGECAAAAGA 5
6451 CTGACAGAGECTAGNEGAGSACAGAATTAGRATCT GAGEKTCIT GRCTRTMAC 6501 TAACAATATA

AGCAATALGE; ATAGAftaddcrCOdAtiehd > cﬂéﬁ&é&%&rﬁ:&@éc ChmO&dciebA CGAGGAGGAC

ACAAAT AT%%&&% G@@éﬁ% W@W ATAGAGAAGC

AGATAAA CAGGTTTGAT
ATATEACAEET! 10 GWCWW%C@FA@WW AERTAEATEY CCCASTRETATGA GACATATTTA
6751 GIAAICCATAnGdShAddal GlEachEiFtal GrAGTEo GECTBRETARBACHIAEEG 6801 TTCATAGAAA

I g II-

She SIS IR S
GTAATCA G@‘é‘%% TGITG 6901 TAA TCA g@ AAACAAACAA
(AG GAAL AAANNRREAR T BC EALCARFEREAEGAG AACCTGTATG

CAAEAS 7oemmAmmem@@me¢mm ANSAEBTTAT GTACTGCCTA
70515 GAGGAGT AT&&W SR LR AT A@é&ﬁ&éﬁ 7101 ACACTCTACA

TCAMCABIT TCALRL O ACKAAAT 00 A0 OSSR HCANCATTCT GoaaTAAGE

CT GGAATAAGCT

GCTGACCP&A! TGAHT‘EI'I'I"'@F’E%?T TYBDAARET SR RCCTPPIGERT CATMUBATG TACCCAAAGC
ATACCTTA@T1 730ATda0riiRCAABSTTFRCTACARACK @OCHREACK ARGRIGERGET GGAGICAGAA
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5101
5151
5201
5251
5301
5351
5401
5451
5501
5551
5601
5651
5701
5751
5801
5851
5901
5951
6001
6051
6101
6151
6201

TATCTCAGCG
TCGTGTAGAT
GCAATGATAC
ARACCAGCCA
CCGCCTCCAT
TCGCCAGTTA
GGTGTCACGC
GATCAAGGCG
TCCTTCGGTC
ACTCATGGTT
TARGATGCIT
TAGTGTATGC
TACCGCGCCA
CTTCGGGEGCG
ATGTAACCCA
CAGCGTTTCYT
GAATAAGGGT
TATTATTGAR
TGARATGTATT
GAAAAGTGCC
TATARAAATA
CTCGAGGARG
GCTTTCATAG

ATCTGTCTAT
AACTACGATA
CGCGAGACCC
GCCGGAAGGG
CCAGTCTATT
ATAGTTTGCG
TCGTCGTTTG
AGTTACATGA
CTCCGATCGT
ATGGCAGCAC
TTCTGTGACT
GGCGACCGAG
CATAGCAGAR
AARACTCTCA
CTCGETGCACC
GGCTGAGCAR
GACACGGARAR
GCATTTATCA
TAGAAARATA
ACCTGACGTC
GGCGTATCAC
AGCTCAAMACC
CTGAGCTGTC

TTCGTTCATC
CGGGAGGGCT
ACGCTCACCG
CCGAGCGCAG
AATTGTTGCC
CAACGTTGTT
GTATGGCTTC
TCCCCCATGT
TGTCAGAAGT
TGCATRATTC
GGTGAGTALT
TTGCTCTTGC
CTTTAARAGT
AGGATCTTAC
CAACTGATCT
BARCAGGARG
TGTTGAATAC
GGGTTATTGT
AACAARATAGG
TAAGARAACCA
GAGGCCCTTIT
CATGCTACTC
ATAAATAATA

CATAGTTGCC
TACCATCTGG
GCTCCAGATT
ARGTGGTCCT
GGGAAGCTAG
GCCATTGECTG
ATTCAGCTCC
TGTGCAAAAR
ARGTTGGCCG
TCETACTGTC
CAACCAAGTC
CCGGCETCAA
GCTCATCATT
CGCTGTTGAG
TCAGCATCTT
GCAAAATGCC
TCATACTCTT
CTCATGAGCG
GGTTCCGCGC
TTATTATCAT
CGTCTTCAAG
TCTGGCTTGA
AAGAGATTTT

TGACTCCCCG
CCCCAGTGCT
TATCAGCARAT
GCAACTTTAT
AGTAAGTAGT
CAGGCATCGT
GGTTCCCAAC
AGCGGTTAGC
CAGTGTTATC
ATGCCATCCG
ATTCTGAGAA
CACGGGATAA
GGAAMACGTT
ATCCAGTTCG
TTACTTTCAC
GCAADARAGG
CCTTTTTCAA
GATACATATT
ACATTTCCCC
GACATTAACC
ARTTCAGCTG
TGGAAGCAAC
TTTATTAATA



7351 TCACACTGAT CACACACAGI CATGAGIGIG CTCACTCAGG TCCTGECGIT 7401 GCTGCTGCTG
TGSC TA@@ GA CAGCACTAGA ATTTTATTGA 25 7451 GCT A CACTGTGCTG
CTTGICTCT %ﬁﬁ CTTGTGAATT 7501 AATCATGIGG GGATC'I%ET 0?'@,&'I’.'?TTTC
AATTGTAGGT ACGCGTITGIG 7551 ACATTCTGCT  GAACCAGTCT CCAGCCACCC TGICTCTTAG

TCCAGGAGAA 7601 AGAGCCACTT TCTCCTGCAGYGGOCAGTCAG AACATTGGCA CAAGCATACA
7651 GTGGTATCAA CAAAAAACAA ATGGTGCTCC AAGCCTTCTC ATAAGGICTT 30 7701

CTTCTCAGIC TATCTCTGGG ATCCCTTCCA GGTTTAGIGG CAGIGGATCA 7751

GGGACAGATT

TTACTCTEAG CATOSEESNGRT CTETASTIGFCTERAAFTICT GCTCTAZDTT ATRGBMETAC TGTCAACAAA
GTAATACGE3 0 GC%EE@A%GTJM&@B Eraci8ricrOGAEGAMEET GRCAABRGAAA CGTAAGTAGA

TARATCIPA 3

r

5 o)

R R AT EI O AR A"

AAATGATGTA
TAC AGAGTAACTC

8001 MMWA@@%%@TWGW 8051 GAGTGTAATA
ATTAACAGEA GT GATAGIGERC CAGALATAACTCIERACTAT War@@e516 2624 0cdREUEP20041010471 93

SEQ 1 D NGy 40 iieh 80k I8 S8 MRAC RriinT i %ﬁ§£ﬂﬁr¥@%ﬁ&rﬂ§¥'§"§sp20 1
CTAGAGAGGT CTGGIGGAGE

TATGGAATRE TAGRREATGPA
ATACTGTEEAC TT TAASAIIIRC GREASREITT TA S ACHSKAGTAEGRECAT BTEAGUAEAA ATGTCCAAAA

gTTTq&%A Tg%'&&ﬂ%@c ﬁﬁ&rﬂ'ﬁiﬁﬂiﬂﬁﬁrﬂ{ﬁ]’r AM&?@Q«I’I@&@E& Acﬁg le 201
TTARGTITRA ANTREREITA AR AN GURT Tt PN 151 AGATGG000A
TCAGAACCAG AACKEETERRR XAEETECATGEARCIKGR TC RIS TICATETEIBAA GCCTATTTGG
CGAAGG#BAA AT ARBATXOAGA THXBETAEVRAG TAAGKEA TG ARG GCEACLHAGAA GIGGT TTGA

AACACTGLGT

PR P TR (OB 6 P

51

GAAGTATGIG

CPAETREREEBAA AAATAGTTAA

CAC CACCTGEGT

(AT roncc@ihT CARAREAN AnSeh
ATT TGCAITT 551 CTAMMATAAG. TLGACGATTC. AGCCGARCGT. GLAGAGGTCC TCTTTTAACT

601 TATH

CAGTTC P RREE M TR ST T R FE AT AT TP RS THEEEARY

651 ACTTAAGITr

ATASACTERGIT AAAATISTATT FAAATETEACRIBEEFASGESE TCTHIC ACABBREACC TTCCCTTTGG
CCCAGCCAee CORTA X drlic GARCEA M GhocArAnfddChAAHCTAn -t itrobel. CCACCCCCAT

GACCOCAGAG ACTGEHts AR-HOATE B ACASHEAMG.MREHARRS CCTCT130aC

TAGAAATCAA ARTAAGGTGT

7101
7181
7201
7251
7301
7351
7401
7451
7501
7551
7601
7651
7701
7751
7801
7851
7901
7951
8001
8051

20

25

30

35

ACACTCTACA
ACATTAGTIT
CTGTGGGATT
AGCTGTGCCT
GACATGAGGA
TCACACTGAT
GCTGCTGCTG
GCTTCCTGTA
AATCATGTGG
ACATTCTGCT
AGAGCCACTT
GTGGTATCAR
CTTCTGAGTC
GGGACAGATT
AGTGTATTAC
GGACCAAGCT
GTTGTCTATG
CTCTGARACC
CGTAAGCAAA
CAGTGTAATA

TAGACTATGA
TCTTTGTTGT
TTACAGGTCT
ACCCTTTGCT
TTICTTCATA
CACACACAGT
TGGCTTACAG
CACTGTGCTG
GGATCTGTTT
GACCCAGTCT
TCICCTGCAG
CAARADACAR
TATCTCTGGG
TTACTCTTAC
TGTCARCAAM
TGAAATCRARA
TCTGTGGCTT
AGATTCTGGC
GCTGGGAATA
ATTAACARCAA

TCAAAGAGAC
GCAATAAGCT
GATITGCATG
GTCAGGTCAC
CATGAGTGTG
GTAATGABGA
CTTGTCTCTG
TCAATTTTIC
CCAGCCACCC
GGCCAGTCAG
ATGGTGCTCC
ATCCCTTCCA
CATCAGCAGT
GTAATACCTG
CGTAAGTAGA
CTATGTCTAL
ACTCTCCAAG
GGCTAGACAT
GTGATAGTIT

TCACATTCCC
GCTGACCTGA
TACCCARAGC
ACCCTTTGCT
CTCACTCAGG
CAGCACTAGA
TGAARATTCT
AATTGTAGGT
TGTCTCTGAG
ABRCATTGGCA
BAGGCTTCTC
GGTTTAGTGG
CTGGAGCCTG
GCCATTCACG
ATCCARAGTC
ARATGATGTA
GCAAAGATAC
GTTCTCTGGA
CAGARATGCT

AAGACATAGA
ACARRARAAAT
TGATTTCIGC
ATAGCTTACT
GGAGTCAGRA
TCCTGGCGTT
ATTTTATTGA
CTTGTGAATT
ACGCGTTGTG
TCCAGGAGAR
CAAGCATACA
ATAARGGTCTT
CAGTGGATCA
AAGATTTTGC
TTCGGCCAGG
TCTTTCTTCC
TAAAATCTTA
AGAGTRACTC
GAATGAATGC
CTAGTT



20 851 CTCTGICCCA CACCGCGGTC ACATGGCACC ACCTCTCTTG CAGCCTCCAC 901
CAAGCGECCCAVDGMEIREZICC CCCTGECACC CTCCTCCAAG AGCACCTCTG  PoiE£X86XaiACAGC
GGCCCTGEEEC TGCCTGGICA AGGACTACTT CCCCGAACCG 1001 GTGACGGTGIT CGTCCAACTC
AGGCGCCCTG ACCAGCGECG TGCACACCTT 10514
CTCCCTCAGC AGCGIGGTGA 25 1101 CCGIGCCCTC CAGCAGCTPG GGCACCCAGA CCTACATCTG
CAACGTGAAT 1151 CACAAGCCCA CCAACACCAA GGIGGACAAG AGAGTAGGTG AGAGECCAGC 1201
ACAGCGAGEG AGCGTGICT' G CTCCAAGCCA CCCTCAGCGC TCCTGCCTGG 1251 ACGCATCCCG

G GGCAGCAAGG CAGGCCCCGT 1301 CTGCCTCTr C ACCCGGAGEC

GCTAT
. CTCTGOCGge:

GCAGGCACAG GCTAGGT
TCAGACCTGC 1 145TAERREX

CCAAECTTCR ofT C’i@é&?ﬁﬁ@nﬁ@@ﬁ%ﬁ@ﬂ A@I%QMA@TM@ IonERAEAHSATCC CCACCGTGCC

1401 w%%mﬁ
SRR EOEEEAESY

GIC CTACAGTCCT CAGGACTCTA

g CTG GCTTTTTCCC CAGGCTCTGG
CA CAAGGGEGCA GGIGCTGEEEC

REEETELTIEER TREYARABEC CCACCCCAAA
1501 GGCCABACT GRAIOBACTEABTC@ACET ABGASMCCTTECTCMBCCTOIBAGATE 1551 CCAGTTACTC

CCTAGAGTAG

1801 CTCAIEATCIGﬁﬁﬁf%%&ﬁ%ﬁhﬂﬁ@ﬁﬁﬁ@ﬂﬂﬁmiﬁﬁ@ﬁGﬁﬁfﬁﬁiGﬁﬂﬁﬁﬁ@A@ 40 1851

OCACGAAGAG, OCT GAGETOA, AGETCAACT S, GTACGT OBAC, CRCGTCOAGR a hR1 TGCATAATGC
CAAGACAAAG CCGCCGEGAGG AGCAGTACAA CAGCACGTAC WD. 20051026210 PCT/ EP2004/ 010471
54 1851 CETETCATICEERT BAPREIGNEAGIRE: CRAEACTERE 2001

GGAGTACAAE0 T GCAATSTGTACGAAGAAAGE CCOTICANCECA BECATCHAGATAZES1 AAACCATCTC
CAAAGCCAAAsGGT CANTE & LIRS AGEFISACA Rca @A ¢ T GahcAtadeC CGCCTCGECC

T o B TR B Al i

CAGCCCCGAG

UA&%M CAGGCCAGCC

TGACCTGCC?F>1 22 5TAREETERMAATIESHTET AFCCRAMSOGEREATEEL- CSTEERETEG GAGAGCAATG
230 1 5CCCAGRLCCEE THACAAC FACCARGRCTAEEC CTCEECTGITTOEATTCNGAR 2351 GGCTCCTTCT

CCTCTGCGCC
ACCTCTCTTG
CTCCTCCAAG
AGGACTACTT
ACCAGCGGCG
CTCCCTCAGC
CCTACATCTG
AGAGTTGGTG
GGCTCAGCGC
GGCAGUAAGG
CCCACTCATG
GCAGGCACAG
GGTGCTGGGC
TGACCTAAGC
ACCTTCTCTC
CCCAAATCTT
AGCCCAGGCC
CCTGCATCCA
CTCTTCCTCA
CCCCAAARCCT
TGCGTGGTGGE
GTACGTGGAC
AGCAGTACAA

TCCTCTATAG; W%Jﬁé@?ﬁ%@%@
GCTCCGTGAT GCATGAGECT
CGGGTAAATE? hGT&EiS&%@(‘fC 7864
GGATGCTTGES1T  GCGCCAGCCA GGTGCACACC CAATGCCCAT GAGCCCAGAC
801 CGAACCTCGCG GACAGTTAAG AACCCAGGGG
20 851 CTCTGTCCCA CACCGCGGTC ACATGGCACC
901 CAAGGGCCCA TCGGTCTTCC CCCTGGCACC
951  GGGGCACAGC GGCCCTGGGC TGCCTGGTCA
1001 GTGACGGTGT CGTCGAACTC AGGCGCCCTG
1051  CCCGGCTGTC CTACAGTCCT CAGGACTCTA
25 1101 CCGTGCCCTC CAGCAGCTTC GGCACCCAGAR
B 1151 CACAAGCCCA GCAACACCAA GGTGGACAAG
<»§- 1201  ACAGGGAGGG AGGGTGTCTG CTGGAAGCCA
1251  ACGCATCCCG GCTATGCAGT CCCAGTCCAG
1301  CTGCCTCTTC ACCCGGAGGC CTCTGCCCGC
30 1351 GGGTCTTCTG GCTTTITCCC CAGGCTCTGG
1401 CCTAACCCAG GCCCTGCACA CAAAGGGGCA
1451 CAAGAGCCAT ATCCGGGAGG ACCCTGCCCC
1501 GGCCAAACTC TCCACTCCCT CAGCTCGGAC
1551  CCAGTAACTC CCAATCTTCT CTCTGCAGAG
35 1601 TCACACATGC CCACCGTGCC CAGGTAAGCC
1651 GCTCARGCCG GGACAGGTGC CCTAGAGTAG
1701  CCAGCCGGGT GCTGACACGT CCACCTCCAT
1751  TCCTGGGGGG ACCGTCAGTC TTCCTCTTCC
1801 CTCATGATCT CCCGGACCCC TGAGGTCACA
40 1851  CCACGAAGAC CCTGAGGTCA AGTTCRACTG
19501 TGCATAATGC CAAGACAAAG CCGCGGGAGG

C GICTTCTCAT

AN PR d O 2P
GCACCCCC 2451 ACTACACGCA GAAGAGOCTC TCCCTGTCCC
CESEAREM ECEEETOEEE”

EGC GGTCGCACCA

ACTGGACGCT
CTGGEGCCCAG
CAGCCTCCAC
AGCACCTCTG
CCCCGRACCG
TGCACACCTT
AGCGTGGTGA
CAACGTGAAT
AGAGGCCAGC
TCCTGCCTGG
CAGGCCCCGT
CTCAGGGAGA
GCTAGGTGCC
TCAGACCTGC
CCACCCCAAA
CTCCCAGATT
GTGACARARBAC
TCGCCCTCCA
GGGACAGGCC
GCACCTGARAC
CAAGGACACC
TGGACGTGAG
GGCGTGGAGGE
CAGCACGTAC



2551 CACGTACCCC GTCTACATAC TTCCCAGGCA CCCAGCATGG AAATAAAGCA 2601 CCCACCACTG
GACT GTGATGGITC TTTCCACGGEG 15 2651 TCAGGCCGAG TCTGAGGCCT

GAGAGGCATEOA

GIGTGCCTGG GCCECCTAGG 2751 GIGGGGECTCA GCCAGGGGECT GCCCTCGGCA GGGTGGEEEGA
Ti TGCCAGCG 2801 TGGECCCTCCC TCCAGCAGCARYGCTGCCCTGG GCTGGGCCAC GAGAAGCCCT
2651 AGGAGCCCCT GCGGACAGAC ACACAGCCCC TGCCTCTGTA GGAGACTGIC 20 2901

CTGICCTGIG AGCGCCCTGI CCCCCGTCCC CGATGCCCAC TCGGEGEGEGECAT 2951 GCCTAGICCA

TGCGCGT AGG1 GACABETOTTA GLCT

,CT GATRRRASACCR5 s PSRBT

CCCTGTGGAG. GGACTGEGTGC - 3101 AGATCCCCAC ACACACACTC AGCCCAGACC CGITCAACAA
PEPPIREF CRILEEs

CCT

G AGCGEGTCCC 2701 ACTGICCCCA CACT

ACCCOGCACT25 R8P IEAGSTPEEST G eA
3201 GGACPOCCGEAGETEAC RUGATARGEAZRCCE IRCONTTFRGAET CRITEIEARS 3251 TTTTCTTCTT
CTTBTAAARE 1 TTGrACA ST GATTAAGES  cAcbtdcaAEHAccadB8dr EeAdREFeT&A TGACAATAAA

CTOCCOAE TORAAES 30 S0 TR RRAL AT T e Ay

CTGCACTGEE! 345TRRCEOCCETE CRECHEEEMEACEERPIIL EEMECEATEC TCCCTGAEOCC

3501 CTGEBGACTAGC?

CTGCTGEIeA, CGag,
GCT

CCRAG! CATERSIEERAT SFrH1Y

CRECIEPHOHHSHUCAG

cABOEIC CEICAGTAAC CCCTGGGACC

GATG CACTCTCGGG

CGG CCGICAGEGA

C CACGECECCTC
CCT CGEEEEECTCC

AKESBCECTIABTCOLCTCITCETRreCICATABATARA 3551 GII TCTCCTC

vl Heroidat (el ecndrilh Gaielbd C
CGA GGCTGEGACC  TGGCTCAGEC 353651 TCGOCAGGCA GAGCCACAGG GAGGGCCTTC

EEPPECETCFEASA TECAGREA

TCCAGGGAAA
9SG ATAAGATACA

TTGATGAGWl 3 ASTACRCCAEAAACKS RTAATTTAGHA CTCIRCTARWS ARPATECTI T ATTTGTGAAA
3801 TTEehGAT CoadAhECETCERSCTCEEOTARCEACEE AJARGENCrCOARRMEAA 3851 GITAACAACA

ACAATT
AGTAAAA

AT &

R R RS cactatacar D( )

CAAATAT REEL TTAFIHCAACES \RECOERASEE 2O ¢ PR IACT | IS8T 1 HATCLACEESE 4001 CTTTACAAAT
TAABAAGEESL AAGCTHAGAC ATTEATGACATACRTATAGEGAAOSE ATAGEAGACA CTCTATGCCT
GTGTGGAGHA,

ARSI,
TACAGAATAT. TTTTCCATAA 4157

AATA

20

25

35

40

&5

2801
2851
2501
2951
3001
3051
3101
iist
3201
3251
3301
3351
3401
3451
3501
3551
3601
3651
3701
3751
3801
3851
3301
3951

TGECCCTCCC
AGGAGCCCCT
CTGTCCTGTG
GCCTAGTCCA
CGGCACTALC
CAACCGACTC
AGATGCCCAC
GAGETTGGTC
GGACTCCCGG

TCCAGCAGCA
GGGGACAGAC
AGCGCCCTGT
TGCGCGTAGG
CCCTGGCAGC
CGGGGACATG
ACACACACTC
GAGCGGGAGT
GCTCACTCGA

TTTTCVICTT
TCTTTTGTGA
GGGAGCCGCC
GGTCAGGRGG
CCCCCBCCTC
CTGTCACTAC
GTTECTCCTC
GGACAGGGCC
TGGCCAGGCA
AGCGAGAGGT
TGGACAAACC
TTTGTGATGC
GTTAACARACA
GTGGGAGGTT
ATTATGATCT

CTTTTARATT
TGACAATARA
TTCCTGTGTC
AGGCTGGTCC
CTGCAGCCAC
ATGGACCCCT
CIGCTGGGCA
TCCAGGGAAR
GAGCCACAGG
GGGTGTCAGA
ACARCTAGAAR
TATTGCTTTA
ACAATTGCAT
TTTTAAMGCA
CTAGTCAAGGS

"TCT Tﬁ(‘;(! AT

GCIGCCCTIGG
RACACAGCCCC
CCTCCGACCC
GACAGGCCCT
CCTGCCCAGC
CACTCTCGGG
AGCCCAGACC
GCGGCCAGAG
AGGAGGTGCC
TTCTAAAGCT
ATATCCTTTT
CACGCGCCTC
AGCTGCACCT
ACGCATTGCC
GGGGCTTCTC
CGGTGCTGCC
GCTGGGTCGA
GAGGGCCTTC
TCCAGACATG
TGCAGTGARA
TTTGTAACCA
TCATTTTATG
AGTAARACCT
CACTATACAT

GCTGGGECCAL
TGCCTCTGTA
CGATGCCCAC
CCCTCACCCA
CTCGCACCCG
CCCTGTGGAG
CGTTCARACAA
CCTGCCTCGG
ACCATTTCAG
CATTAATTGT
TAAGTCTTGT
CTGCCCCCGE
CGGGGGCTCC
CGAGCGALCCC
CTCTTTICTA
TGCCCTGGTC
GGCTGGGAGC
CAGRACCAAC
ATAAGATACA
AARATGCTTT
TTATAAGCTG
TTTCAGGTTC
CTACAAATGT
CAAATATTCC

GAGAAGCCCT
GGAGACTGTC
TOGGGGGCAT
TCTACCCCCA
CATGGGGACH
GGACTGGTGC
ACCCQGCACT
CCGTCAGGGA
CTTTGGTAGC
CTTTCATGTT
ACTTCGTGAT
TGGGAAGCRC
CTGCACTCGC
TCCCTGGCCC
CATGGATGCA
ACTCTGCGGG
TGGCTCAGGC
CATGGTCCGA
TTGATGAGTT
ATTTGTGARAA
CAATABACAR
AGGGGGAGGT
GGTATGGCTG
TTATTAACCC

@RMM%&&%N&%&% ZH@%E@E&J&’\C TTATAAAGGT
TTITCCT TTGTGGIGTA

\ AACTTAGCAA

D



4251 TTCTGAAGGA AAGICCTTCG GGICTTCTAC CTTTCTCI TC TTTTTTGGAG 4301 GAGTAGAATG
TTGAGAGT CAvOGHE3Ia6E36T CATCATCACT AGATGGCATT 4351 TCTTCT eaEErARAMAGGT T
TTCCTCATTA AAGGCATTCC ACCACTCCTC 4401 CCATTCATCA GITCCATAGG TTGGAATCTA
AAATACACAA ACAATTAGAA 10 4451 TCAGTAGTBE AACACATTAT ACACTTAAAA ATI TTATATT
TACCTTAGAG 4501 CTTTAAATCT CTGITAGGTAG TGIGICCAAT TATGICACAC CACAGAAGAA

4551 AGGITCCPTC ACAAAGATCC GGACCAAAGC GGCCATCGT G CCT CCCCACT ~' -
ATTTGOP, GG OO TR

TCGCGAGGES *ATCHA BEE BEFEITCER FRITNERRPARMSCAT

ATTTGCP

’L5 4701

’éi?

4601
ATGCCGACGG

GCAG CTGAACCAAC

CCGCGCTGGA

" GGATCAT CGA 0GCCRATEIFACTG 480 ICTTEAARACHR T COGASSUBTCIRICTATICA TAGAAGGCGG
CEGTGEAATS; 5 148%TMEE%@W@E&%@@ATW ATTTCGAACC

. 490_&%%?%

20 4951
CATTCGCCGC

CAAGCTCTT@%CI:MWW Wﬁ@@?cﬁ@ﬁ% TCCGCCACAC
CCAGCCGGECa MCA@I@G&W Gmﬁmmﬁm ATATTCGGCA
AGCAGGCATG

TGGCGAACAG 25 520

b M G S

5251 CAAGREERRE

G e eC CCCTTGAGCC
TCA TCCTGATCCGA
5301 TGGIGGTCGA

AT GAECAGHEHR SAGCCEAIFCATAGBCTATITER ABCHZGAE AT TITATATISTACHTIAFAGAGCC ATGATGGATA
CTTTCTCGHS cACGAGTAMNATCT GAGHTEARE TT4 O3 aTAAECENGCCEEECRAAGT TCGCCCAATA

GCAGCCAGT,

SetA 850t BASHT AR P (PTG coacnconca 5651

cdkocarcr?

561 ACGGOGGCAT

CAGAGCA(XIBS@AT‘E@'W@T@@M @M@WCGMTMM ACCCAAGCGG
CCGGAGAAGG ﬁ%&@b&@%&ﬁ[&@x&r e consbc GRELATEEHAAREERICCP CATCCTGICT

TTACTTTGH sad A R A TR

5851 TTGC*I&G?CCA" AR
GCTTTCTCliB STGCmmﬂ' Bifmm TEEEAGKEAGR6dteds88 1n BEAGTRGCTG ACATTCATCC

GGGGTCAG%

TGC%CCT

35

40

4951
5001
5051
5101
5151
5201
5251
5301
5351
5401
5451
5501
5551
5601
5651
5701
5751
5801
5851
5901
5951
6001

SHERG S

TFECECATEST-CRAKSEEAENS 5901 CAAGCTACCT

GCCATCCAGT
TCCGGTTCEC

H&E@Ec%ﬁ%%{ acB08renhE TACR GAlrhe FAdebE T TAGCAGCCCT

GCTGCGAATC
CATTCGCCGC
CTGATAGCGG
AGCGGCCATT
ACGACGAGAT
TTCGGCTGGC
CAAGACCGGC
TGGTGGTCGA
TGCATCAGCC
GGAGATCCTG
TCAGTGACAA
CCACGATAGC
GGTCGGTCTT
ACGGCGGCAT
TAGCCTCTCC
CAATCATGCG
CTGCGCCATC
GGGCTTCCCA
TTGCTGTCCA
CAAGCTACCT
CCAGTAGCTG
TCTACGTGET

GGGAGLGGCG
CAAGCTCTTC
TCCGCCACAC
TTCCACCATG
CCTCGCCETC
GCGAGCCCCT
TTCCATCCGA
ATGGGCAGGT
ATGATGGATA
CCCCGGCACT
CGTCGAGCAC
CGCGCTGECCT
GACAAMMAAGR
CAGAGCAGCC
ACCCAAGCGG
AMACGATCCT
AGATCCTTGG
ACCTTACCAG
TABARCCGCC
GCTTTCTCTT
ACATTCATCC
CCGCTTCCTT

ATACCGTARA
AGCAATATCA
CCAGCCGGCC
ATATTCGGCA
GGGCATGCGC
GATGCTCTTC
GTACGTGCIC
AGCCGGATCA
CTTTCTCGGC
TCGCCCAATA
AGCFGCGCAA
CGTCCTGCAG
ACCGGGCGCC
GATTGTCTGT
CCGGAGRACC
CATCCTGTCT
CGGCAAGAARA
AGGGECGCCCC
CAGTCTAGCT
TGCGCTTGCG
GGGGETCAGCA
TAGCAGCCCT

GCACGAGGAR
CGGGTAGCCA
ACAGTCGATG
AGCAGGCATC
GCCTTGAGCC
GTCCAGATCA
GCTCGATGCG
AGCGTATGCA
AGGAGCAAGG
GCAGCCAGTC
GGAACGCCCG
TTCATTCAGS
CCTGCGCTGA
TGTGCCCAGT
TGCGTGCAAT
CITGATCAGA
GCCATCCAGT
AGCTGGCAAT
ATCGCCATGT
TFTTTCCCTTG
CCGTTTCTGC
TGCGCCCTGA

GCGGTCAGCC
ACGCTATGTC
ARTCCAGAAR
GCCATGGGTC
TGGCGAACAG
TCCTGATCGA
ATGTTTCGCT
GCCGCCGCAT
TGAGATGACA
CCTTCCCGCT
TCGTGGCCAG
GCACCGGACA
CAGCCGGAAC
CATAGCCGAA
CCATCTTGTT
TCTTGATCCC
TTACTTTECA
TCCGETTCEC
AAGCCCACTG
TCCAGATAGC
GGACTGGCTT
GTGCTTGCGG



WD 20051026210 PCTI EP20041010471 96 6051 CAGCGTGAAG CTTTTTGCAA AAGCCTAGGC
C 6101 TACTTCTGGA ATAGCTCAGA GGCCGAGGCG GOCTCGGCCT
GCATAAA$d ﬁ TT AGTCAGCCAT GGGGCGGAGA ATGGCCREREPWPHBHETICAG
6201 TTAGGGGCGG GATGGCCGGA GTTAGGGGECG

CTATGGT TGCTGACTAA 5 6251
TTGAGATCCA TGCTTTGCAT ACTTCTGCCT GCT GC CTGGGGACTT 6301 TCCACACCTG
GTTGCTGACT AATTGAGATG CATGCTTTGC ATACTTCTGC 6351 CTGCTGGEGGA GCOCTGGGGAC
TTTCCACACC CTAACTGACA CACATTCCAC 6401 AGCTGCCTCG CGOGTTTCGG TGATGACGGT
GAAAACCTET! GACAEATGERC Wm@% ETIICTETBTA AGCGGATGCC
GGGAGCAGAG: 10 TRSOLTAS E6SEISCEETT Crédadatal 5T CG GGGCGCAGCC
6551 AT T 6601 GCATCAGAGC
A@TTG%%@%@%%W SSEPEERGERTIE Grarcoaom
AATACCGEAT CABERSSEFESC Ot To BPeacseqs fan ER A EICIRAETRISCTGOGC TCGGTCGITC
GGCT GOGERS AGDBERATGA ISCBTBILAGCTONCTEAN @W@WTCC ACAGAATCAG

=

SSS?TQA% 680da ACCAMANETALST AT AN A Nt 2 = QSSEJGT Cm o
COCTCRAS TABKTETEE QRSO CROEAST ATRACEORT ANCUIACKAG GOGTTTOO0

CTGC:‘AAG@"JFQ?l CCREBREELS TETEUISFFCPICHUTT CEABCENICEAGBCETABCGGA TACCTGICCG
CCTI TCTerXa TTEEXdabACKs Ac0GIcHeACEEAGETEToTRTAREARNIdC ACKIGERdRNEG TATCTCAGTT

718 ool bR PRASATE R T B RIS 7501 cacrTaToo

CACTGCCATY ACREREFERST AREABSATH ATAGERAEHEEREPSRCCIS TARSFATESOACGC GGTGCTACAG
AGTTCTTE#Y GTGINGECET ASETAUBOCTCACASOICACCATTAGINT CEBAGTATTT GGTATCTGCG

CTCTCCTGY CO6AehEAtée ctRRdentitahAnACedaTlided &eiCléecbetd&C CECAAACAAA Go(

75t Aot R e el 50 7501

EGAAARTE! CABEIFRAREES AEFFOEIanT COSFENIAT TICACRATREACRIATARGEES 1 CTTCACCTAG
ATCCT TTdédh ATACAAAAIKE AMGTIGAETAA/ MAGGARIHCE AMAGCTAEE AIOSEMMRRGA GTAAACTTGG

TCTGACAG, A Ghdnir RENRET PP GrelRPledE Rl EEAILl FAIERTGTGC TCTATTTCGT
TCATCCATAG TTGOCTGACT. 7701 COOOGTCGTG TAGATAACTA CGATACOGGA GGGCTTACCA

M.

TCT

20

25

30

35

40

6951
7001
7051
7101
7151
7201
7251
7301
7351
7401
7451
7501
7551
7601
7651
7701
7751
7801
7851
7901
7951
8001
8051

ARGATACCAG
CGACCCTGCC
GTGGCGCTTT
CGTTCGCTCC
GCTGCGCCTT
GACTTATCGC
GTATGTAGGC
ACACTAGARG
TTCGGARAAN
TAGCGGTGGT
GATCTCAAGA
AACGAADACT
CTTCACCTAG
GTATATATGA
GCACCTATCT
CCCCGTCGTG
GTGCTGCAAT
GCAATAAMCC
TTTATCCGCC
GTRGTTCGCC
ATCGTGGTGT
CCAACGATCA
TTAGCTCCTT

GCGETTTCCCC
GCTTACCGGA
CTCATAGCTC
AAGCTGGGCT
ATCCGGTARC
CACTGGCAGC
GGTGCTACAG
GACAGTATTT
GAGTTGGTACG
TTTTTTGTTT
AGATCCTTTG
CACGTTARGG
ATCCTTTTAA
GTARACTTGG
CAGCGATCTG
TAGATBACTA
GATACCGCGA
AGCCAGCCGGE
TCCATCCAGT
AGTTAATAGT
CACGCTCGTC
AGGCGAGTTA
CGGTCCTCCG

CTGGAAGCTC
TACCTGTCCG
ACGCTGTAGG
GTGTGCACGA
TATCGTCTTG
AGCCACTGGT
AGTTCTTGAA
GGTATCTGCG
CTCTTGATCC
GCADAGCAGCA
ATCTTTTCTA
GATTTTGGTC
ATTAABAATG
TCTGACASTT
TCTATTICGT
CGATACGGGA
GACCCACGCT
AAGGGCCGAG
CTATTAATTG
TTGCGCAACG
GTTTGGTATG
CATGATCCCC
ATCGTTGTCA

CGA CAGGACTATA
CCTCGTGCGC TCTCCTGTTC
CCITTCTCCC TTCGGGARGC
TATCTCAGIT CGGTGTAGGT
ACCCCCOGTT CAGCCCGACC
AGTCCAACCC GGTAAGACAC
AACAGGATTA GCAGAGCGAG
GTGGTGGCCT AACTACGGCT
CTCTGCTGAA GCCAGTTACC
GGCARACAAA CCACCGCTGG
GATTACGCGC AGAAARBAAG
CGGGEGETCTGA CGCTCAGTCG
ATGAGATTAT CAAARAGGAT
AARGTTTTAAR TCAATCTAAR
ACCAATGCIT AATCAGTGAG
TCATCCATAG TTGCC&GACT
GGGCTTACCA TCTGGCCCCA
CACCGGCTCC AGATTTATCA
CGCAGAAGTG GTCCTGCAAC
TTGCCGGGAA GCTAGAGTAA
TTGTTGCCAT TGCTGCAGGC
GCTTCATTCA GCTCCGGTTC
CATGTTGTGC AAAAAAGCGG
GAAGTAAGTT GGCCGCAGTG



35 7751 GIGCTGCAAT GATACCGCGA GACCCACGCT CACCGECTCC AGATTTATCA 7801
GCAATAAACCVARESEH6I8G AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC  PETFEPPIURATIBOGCC
TCCATCCAGT CTATTAATTG TTGCCGGGAAGCTAGAGTAA 7901 GIAGITCGECC AGITAATAGT
TTGCGCAACG TTGITGCCAT TGCTGCAGGC 79519ATCGIGGTGI CACGCTCGIC GITTGGTATG
GCTTCATTCA GCTCCGGITC 40 8001 CCAACCATCA AGGCGAGITA CATCATCCCC CATGITGIGC
AAAAAAGCGG 8051 TTAGCTCCTT CGGTCCTCCG ATCGITGICA GAAGTAAGIT GGCCGCAGTG WO

2005/ 0262161 PCIAf32004 @dfhratecd heBACkcAT AReAéTtota TaTdiideC AGCATGACAT

AATTCTCT
- AAGTCATT

bR PR GA AR AT G AR

GITACTCAACC
GICAACACGG

8251 GATAATACCEBATERAYEA TATSCACHACTIAT IRRNCTERIRERST GEFHEELRR 5 8301
ACGTTCCT € 1GCCEERAMACGT CTEALERNT CEFTNTCOCREFTRGACATIOBATGEBAB1 GITTCGATGTA

» ACCCACT Cig] o SCCALL AT O EcLREAKE 1O B A ChradttRta TiiohSAzteh G TTTCTGEGTG

AGCAAAAACA

AATACTCATA TcTCY

CTOPTGERET BETRORRCARTAT

ol AAA

TTAMTTEAR

e BT

C GGAAATGITG
F ATGCTGCCAT

GAGCGGATA®? 10 BHBRLCAGHKT TYTARFCIST AFTITREAR SAPTFAACARTRTAGABETTC CGCGCACATT
8601 TCCEOGAAAMASECRXIACRGEECARCIICEANGACAACGATAATATATEATIAGAT 8651 TAACCTATAA

AAATACCIRT, AT CALGAEIr CrI
GCATG CCTGUCACAG AACAT

%ﬁf ﬂ?@@%@@&%ﬁcﬂ@

CARRS FTCTHPEETI AT $EMEERINMCELRRAAREA PRACRETEA
GGAGAAAAMJ mmcmmmmxmmmmmmmm AAAAATTATG 8901

ACTTTTACE 1T T TEAICTATanT AKAMHHOMORRAdACor o Gebt ThARsand981 CACAGIGACA

(aRGAGAIE T TR AR AR

CAGGT GCAET? JGAABKEEAERC 99HTA

A CCCATCAGCC

ACACTTA ATTATTTCTA

CEHEEEATCTA AGCACAAAAA

TTGTCATGCT

MY e R AT TA TATCATTGAG

FEREACHE GEETIEETET TCCTTTCCAG

TATGAAGCE#01 916ACAAARCRCERAMCTCAT ATGARCCEN RECLRAAKN TERGEREATC AAACAGTATT
9201 TOTERAT Chr atafash Sl fenrhdaCARRAGEALfAT

CATTCCTCCI. _ACTACCTICTC TCATTCCCAC TGITIGIGIT 25 9301 CTCCC]

CTATCTAGTE 'cArKCTARSEAAERCEATECA TTE ST EPACATIA KACEACAMET

9251 CAGITTTATT

[CCCA TTTTAATTGT

TTTCACTTTA

AGTCAAATAG IAACRGACEINCA BERRTTRET ATSRGCCISCTAGIIEATC ASTOBREET T CTAGTGACTT
GGTTGGAGCC TIGTCATGCT ACAGAGAAAC

AATGTACAd§e1

20 9051
9101
9151
9201
9251
9301
9351
9401
9451
9501
9551
9601
2651
9701
9751
2801
9851
9901
9551
10001
10651
10101

25

30

35

40

CAAATTTCCA
AAMGCACTTTC
ARACTGCCAR
TGTGCTATCA
CAGTTTTATT
CTCCCTCCCA
GTCCACATTA
TAATATCAGC
TCACACTGTA
GTATTAAGTG
ACACTARGAG
GATTTCABAT
AGGTTGTCAG
GTATATTAGT
TCAAATGCTT
ACATGACTCT
TTTTATTCTA
AACTGCTGTT
CTATTTTTAT
TTTTATATTA
ATTGAACTGT
ATTTTATAAT

TATTTTTTTA
TATCAGGCTG
TGAAACTAGC
GAACATAGTG
CATTCCTCCT
TTTTAATTGT
RRCRACATGT
CCTTGTTCAT
CTGTTGGETT
GAGAGTAAGC
CAGARATAAT
ACCCAGGTAT
TTACACTATT
TTTCACATAT
ACCATTGTAA
GGATGCCTARA
CTTGACTGTT
CATGARCTTC
TATGACACGT
ARTGTAACTAT
TTCAAAGTTT
TTTAAAATGA

TATCATTGAG
GCCTTCCTICT
AATTGTTAAA
CATTCAAARG
ACTACCTCTC
CTATCTAGTC
TTTCACTTTA
ARTCGTGCTT
TTGTGTCTCA
AGAATTAGAT
ATTAADBAATA
GAGCTGCAGT
ACAGGAARLCA
GTGGARATTAC
ATGAGTTTGT
GAGGACTGARA
CAGTGCTAAA
TTAATTGATA
TTCACCATTT
ATGACACTTC
TACCTTGACT
AATGTTTATT

TGTCATACAG
CAGGTGCACA
TCCITTCCAG
TTCCTTTTTC
TCTAGCCTGA
TCATTCCCAC
CABACTARAGC
AGTCARATAC
CTAGTGACTT
TCATGAACAA
TCCTCTRATG
GARAMRAAARRG
TTCTTCAAGT
TATGCAGAGT
TATTAARRCTA
GACTTTGTGT
GAAGTTGGAG
AATACAACTG
TATCTCATGA
TCACTGTAAC
CCRAAATCCT
TATGGGAAAT
TTATATTTCT

CAGGGGGETGC
GAAGACCAGA
TATGRAAGCAR
AAACAGTATT
GAGAACAACC
TGTTTGTGTT
ACACGATCCA
AAGACACCTT
AATGTRCATG
TGTTGTGAAG
ATGCACACCC
TTTTACATGA
TAARAGCATCG
TTTTATTTTA
TTCTTTCTTT
AGGTGAGTGC
TTATAGGTAG
AGGTCCTTTA
GATCYCTAAR
GATTTTTATG
CATATTCACA
GAAAACCCAC
GCAAATTTCA



9451 TCACACTGIR CTGITGGGIT TTGIGICTCA TCATGAACAA TGITGTGAAG 9501 GTATTAAGIG

GAGAGTAAGH 0MMFHETAGAT TCCTCTAATG ATGCACACCC 30 9551 A
ATTAAAAATA GAAAAAAAAG TTTTACATGA 9601 GATTTCAAAT ACCCA
TTCTTCAAGT TAAAGCATCG 9651 AGGTTGT TTACACTAI T ACAGGAAACA TATGCAGAGT
TTTTATTTTA 9701 GTATATTAGT TTTCACATAT GIGGAATTAC TATTAAACTA TTCTTTCTTT
9751 TCAAATGCF ACCATTGTAA ATGAGTI " TGT GACTTTGTGT AGGTGAGTGC 35 9801

ACATGACTCT GGATGCCTAA GAGGACTGAA CAAGTTGGAG TTATAGGTAG 9851 TTTTATTCTA
CTTGACTGPF CABTEEYRRR FRFACHACT Er A Ertel PrACRE989 T CATGAACTTC
TTAATTGATA TATGICATAEA TARTECTEGRARTCEUBECCRATIARTTAT TRATGARALGT TTCACCATTT

TCACTGIgAe GAsTtdadyhe AQQQdadrhl TEdRTEAnA RdANGHET ALEAGNEeETC CCAAATCCC

TAAT

10101 KR ELTATART FEEARKEAR RATRPSAA T PAFIRET A FRCA W0 2005/ 026210

CA WO 2005/ 026210

PCP EPRURG410 TFAPACTIY ATMSTATBAAASIUCARBRA TARIATHE COFEITBRGRGA GCAGAGGAGC

ATAAGA(SDE hid2EtcoMBRANSEAGRYCABCORNIGRAR LY. TIETERGGHRCABEKSMAAC TGAATCCAGG

CT 10301

é2251 L1 CAGRAL, AR A YA A

ATATGTHFEARA
GATGTANSEE CABCTCRGET RAECTACTCIAGGRBESIC GAT

G 10651

ool At e

TGACCABTPA GFEFTRABEE 5

PGAGCAT GAACTAATAA

AGATCAGREA AGREAAIFE aciABiHaToAREASEOAE e WGAMMCTT TGTAAATCTG
TGC AAATCTAGAG 10

3 “$#0701 GGACCTTGCC
ATTCCTHAEG CRaRCHTE0sE WW&AMTM@B PeGATTETECAA GCEGAATTGA

AGCAGT eG4

HQER@T&A&%RQC IESEEE&%G@M%E@CAG GCAGAGGTGC

TGRS Aated
% GGA GICAGGAGCC 15 10851

s £889%° WWR&W ‘F?‘A"F&ﬁ%’fé ELSTEARECAG GAGCCTGGTC

GO AN A
CAGAG CACCACATCT ACATAATGAG TOGTCACTCA TOOOCACTG B 10351 TTACACTGTT
GEEHEARARA ?@&W@&%@Fﬂwﬁf G AGGACATCAG

TTCAGIGAAG GIGTCCTGCA

- 10951 YOGCCCRTEMFRITCATTEFTATATT IALALACT CCHRPBAGTEA GFEETIRGTAAG 11001

TACAATLAGA AGhECAANGE KtChIIdoACARFPIAMACOA A ARAATEEMAMcTadd 051 CAGCACAGCC
CAIEAG A A Ao MAnTCEATTACTG TGCAAGATCA

CaCOQTATE CCRET oA 'EAC

11051
11101
11151
11201
11251
11301
11351
11401

20

25

11451
11501
11551

30

CAGCACAGCC
TCTACTACTG
CAAGGGACCA
CTTTGTTTTC
CCTCGGGACA
GGCACTGGGG
CTTTGGAAAR
TGEGGGCTTG
ATTTAGACTT
ATTGGCTGGA
GCGAGGGGAT

SEQ ID NO:41

TACATGGAGC
TGCAAGATCA
CGGTCACCGT
TGCTGCTGCC
TGTTCCGAGG
TGCCTTGAGS
TGGGACTGAG
GTGARGATCG
GTGAGGTGCG
AAGAGAATTG
CCa

TCAGCAGCCT
GGACCCTATG
CTCCTCAGGT
TGTGGGATTT
GGACCTGGGC
ATCTGGGAGC
GTTGGGTGCG
CCGCACACGCA
CTGTGTGTCA
TTGGAGTGGEG

GCGCTCTGAG
CCTGGTTTGA
ARGAATGGCC
CATGAGCATT
GGACTGGCCA
CTCTGTGGAT
TCTGAGACAG
GCGAGTCCGT
ATTTACATCT
TGAATCCAGC

Nucieotide sequence of expression vector HCVHQSp20
CTGGTGGAGC CTGCAAAAGT CCAGCTTTCA

1
51
101
151
201
251
301
351
401

40

CTAGAGAGGT
GAAGTATGTG
TTCCTAGGAA
TCAAGTACTC
GTCTTGTITTG
AGTGAGGCTC
TTAAGTTTAA
AGATGGCCGA
CATGTGGCAA

TATGGAATAT

TAGAAGATGT

TGCTTTTACT

AAATAGTTAA ATAECTGTGAC TTTAAAATGT
ATTITTTTAA ATGTCCAAAA TITTTGTCAA
ACATTACTTA AAGTTTAACC

TGTAGARACTG
TCTCATACCC
AATATTITTA
TCAGAACCAG

TATTCAGAAC
AATGAATTGR
AACARCCTGCA

TGACTTTITAA
GCARATGTTGA
GCAGCTGGCA

GGCTATTIGE GGAAGGGAAR ATARAMCCAC

GACACTGCGG
CACCTGGGGC
ACTCTAGGGC
GCAAAGTTGT
GGAGGGGACG
TTTCCGATGC
TAACTCAGCC
GAAATATCIT
TAARTCCTTT
CAGGAGGGAC

AAGGAACACH
CTTARGTTGG
GAGAGGGTTT
TCAATTTGAG
GRGGAATGGG
CAATAATARRA
GTTGGAGTCA
GGAAGCAGGT
TAGGTAARCT



11151 CAAGGGACCA CGGTCACCGT CTCCTCAGGT AAGAATGECC ACTCTAGGEC 11201
CTTTGITTTCWIGGIRBEPEOC TGL' GGGATTT CATGAGCATT GCAAAGITGT pPLIZFFP00@CI@ECGACA
TGTTCCGAGG GGACCTGEEC GGACTGECCA GGAGGEGACG 11301 GGECACTGGEEG TGCCTTGAGG
ATCTGGGAGC CTCTGTGGAT TTTCCGATGC 25 11381 CTTTGGAAAA TGGGACT' GAG GLTGEGTGCG
TCTGAGACAG TAACTCAGCC 11401 TGEEEELCTTG GIGAAGATCG CAGCACAGCA GCGAGTCCGT
GAAATATCTT 11451 ATTTAGACTT GIGAGGTGCG CTGIGIGICA ATTTACATCT TAAATCCTTT

11501 ATTGECTCRrARGARMTTF & REACAGTRRG:T GAATERAGE GAGRARGAC s~ 11551

HOVHOSp20 1 CrAMRSAEEH GrECHERRA SRR AR SRR a o 51

GAAGTATGT G5 TAT CLMRPARAY MUARESATET ARCCIPRTAGEACHISIASTIEEITAFSTI 01 TTCCTAGGAA
AAATAGT TAL0ATACRETBRACI T FRAAAATET 1AGMIDET TETASHT CTEAAGTAGKGAATTTTTTr AA
-ATGT 51 1 T RGBT GAATAHAAE and il EQEH:@& ACATTACTTA
GTTTAACE. GAGEAATCLG. - 251 AGTGAGGCTC CATACCC TATTCAGAAC TGACTTTTAA
CAATAATAA,&°130 WM&%WWFFFWGM%WW GTTGGAGTCA 40
351 AGAGGEET CA CTEABAACCAGT FPRCAC FAENC (CAGGRGCITRCACATEMTSTT 401 CATGTGGCAA

GCCTATT TGgo SCASEREALACA TAGRATRAS ARACKALAAACETY R GM0c Oorkdedecac? 1 O

PCTI EP20041010 CIA AACACTCTGT
#Q ﬁ‘éﬂ%‘%&%ﬁgl o %&Wﬁ ATTTGCATTT 551

CT AA;QATAA@0 Y TGARAISKPFECIECEYIARCT CEH BT (ECTTECMIY ASCICHFESTATTGAGTTC

AACCTTTTAAs T TT EAGCTER:AGFAGTEGTA TGTTTOCCCARGAGIIETT ACTIMRGETT ATCGACTFCT

AAAATGTATT o T AAGETTCT - CRRRRAGERC 580k ARPRETRACR ] TRBRTIESS GCCAGGGAGG
AAGGT GAGGCCAGGIG 751 GCGCCAGCCA GGIGCACACC CAATGCCCAT GAGCCCAGAC

cacP 1 80 T ERAEET RS AEAEAGFRERS TR CEAEEEAC oA ETERSEEE CTGGROCCAG 851
CTCTGTCCGA® CACCEEISST CFA\CATGECATE SRCSTCREET TETEAMCET CBACSTRAZ01 CAAGAGCCCA
TCOHECT TGEs CCACAEARBEC A ECARRCTAY chTEA A € heneBiwtr&AaRGéEAcE CCCCCTGGEEC

ACCAGOOG S RN o T ATt R JIOAIEA CraccTeace

A CTCCCTCAGC

AGCGTGGT @A
1301
1351
20 1401
1451
1501
1551
1601
25 1651
1701
1751
1801
1851
30 1901
1951
2001
2051
2101
35 2151
2201
2251
2301
2351
40 2401
2451

RACGCATCCCG
CTGCCTCTTC
GGETCTTCTG
CCTAACCCAG
CAAGAGCCAT
GGCCAAACTC
CCAGTARACTC
TCACACATGC
GCTCAAGGCG
CCAGCCGGGT
TCCTGGGGGE
CTCATGATCT
CCACGAAGAC
TGCATAATGC
CGTGTGGTCA
GGAGTACAAG
ARRACCATCTC
GGACAGAGGC
CAACCTCTGT
CCCCCATCCC
GGTCARAGGC
GGCAGCCGGA
GGCTCCTTCT
GCAGGGGAAC
ACTACACGCA

GCTATGCAGT
ACCCGGAGGC
GCTTTTTICCC
GCCCTGCACA
ATCCGGGAGG
TCCACTCCCT
CCAATCTTICT
CCACCGTGCC
GGACAGGTGC
GCTGACACGT
ACCGTCAGTC
CCCGGACCCC
CCTGAGGTCA
CAAGACARAG
GCGTCCTCAC
TGCARGGTCT
CARAGCCARA
CGGCTCGGCC
CCCTACAGGG
GGGAGGAGAT
TTCTATCCCA
GARCARACTAC
TCCTCTATAG
GTCTTCTCAT
GARGAGCCTC

CCCAGTCCAG
CTCTGCCCGC
CAGGCTCTGG
CAARGGGGCA
ACCCTGCCCC
CAGCTCGGAC
CTCTGCAGAG
CAGGTAAGCC
CCTAGAGTAG
CCACCTCCAT
TTCCTCTTCC
TGAGGTCACA
AGTTCAACTG
COGCEGGAGG
CGTCCTGCAC
CCAACAAAGC
GGTGGGACCC
CACCCTCTGC
CAGCCCCGAG
GACCAAGARAC
GCGACATCGC
AAGACCACGC
CAAGCTCACC
GCTCCGTGAT
TCCCTGTCCC

GGCAGCARAGG
CCCACTCATG
GCAGGCACAG
GGTGCTGGGC
TGACCTAAGC
ACCTTCTCIC
CCCAAATCTT
AGCCCAGGCC
CCTGCATCCA
CTCTTCCTCA
CCCCAAMACC
TGCGCTGETEG
GTACGTGGAC
AGCAGTACAAM
CAGGACTGGC
CCECCCAGCC
GTGGGEGTGCE
CCTGAGAGTG
AACCACAGGT
CAGGTCAGCC
CGTGGAGTGG
CTCCCETGCT
GTGGACAAGA
GCATGAGGCT
CGGGTABRBATG

CAGGCCCCGT
CTCAGGGAGA
GCTAGGTGCC
TCAGACCTGC
CCACCCCAAR
CTCCCAGATT
GTGACAAAAC
TCGCCCTCCA
GGBGACAGGCC
GCACCTGAAC
CAAGGACACC
TGGACGTGAG
GGCGTGGEAGG
CAGCACGTAC
TGAATGGCAA
CCCATCGAGA
AGGGCCACAT
ACCGCTGTAC
GTACACCCTG
TGACCTGCCT
GAGAGCAATG
GGACTCCGAC
GCAGGTGGCA
CTGCACAACC
AGTGCGACGG



1101 CCGTGCCCTC CAGCAGCTTG GGCACCCAGA CCTACATCTG CAACGTGAAT 15 1151

AGGTCTCIY

CCCAGICCAG GGCAGCAAGG CAGGECCCCGT

CCCACTCATG CTCAGGGAGA 1351 GGGTCTTCT
GCTAGGTGCC 20 1401 CCTAACCCAG GCOCCTGCACA CAAACCGGCA GGTGCTGGGC TCAGACCTGC
1451 CAAGAGCCAT ATCCGGGAGG ACCCTGOCCC TGACCTAAGC

1 CAGESABRES ASEFTEYCFCCFEEEREATTICOLE59A CEAESAEBFC CCAATCTTCT

TCCACT

€

130304 TC

GGTGGACAAG AGAGTITGGTG AGAGGCCAW
GCCTCAGCGC TCCTGECCTYEC 1251 A coNe
CCCTCFTC ACCCGGAGGEC CTCPGCCCGEC

TTTTCCC CAGGCTCTGG GCAGGCACAG

CCACCCCAAA 1501 GGOCAAACTC

CTCTGCAGAS! CCCAPATPCTTC GIGRSPXTRACTTCE8dcCROAGAGARBS: GBATEGHEEGEC CAGGTCAGCC
AGCCCAG@@& TOCEEHEEREA: Z-deTdeidec oo A Ce RAGAERT @erealtigdGTAG CCTGCATCCA

1757 T

ST

e Eme ¢

CA GCACCTGAAC
1601

GCTRES1 CCACGAAGAC

CCTGAGG'E@Al AGETEARCTG m@m@m@o TTTGRATAATGC CAAGACAAAG

G ACRATAGAA: GRS HEACGerk2odr e PGSR Sl lepC CATCCTGCAC

GAATGGCAA. 2001 GGAGTACAAG TGCAAGGICT CCAACAAAGC CCTCCCACCC
COAFETRCRSRRARSACATK ECTCHERET? EFEEREPELG AGGGCCACAT

COGOOGA
CAGGACTGGC T

COCATCGAEAL 2 B8GRCRRA
2101 GGACATGAGHD: TEEETEBGCEr CAGTCRITCEACTGRESCTIG.ACCERTGTAT 35 2151

CAAGCTChod1 COGdAfafchta Qocttéiict GRACKATAETcTel A6t eccéél)l CCCCCATCCC

GOCACATALR? G A RERAART & S50 CATRR ANARATA

TTCTATCCCA
AAGACCACGC

CTCCCGT GET GGAERCCARATE CEg59IARELTACTTTICCECEaTFATHS CAREXSFERCC GTGGACAAGA

GCAGGTGE# 40 28Xt c GCAGCESAACTENCTTCIGAT GETCESTEARCGRATEASGCT CTGCACAA
TG, HETHMTEAELCIRAGEL VIO 2005102621 PO

CCCC CEECTCTCOC GGTCGCACGA

TEG AAATAAAGCA

2451

oAt

GGGT

20

25

30

35

40

ACYE

GCTTEY 288

3401
3451
3501
3551
3601
3651
3701
3751
ig01
3851
3901
3951
4001
4051
4101
4151
4201
4251
42301
43531
4401
4451
4501

COeA AP eabbcddE
EP20041010471 100 2501 CCGGCAAGCC OCCCCT

CTEREET REECETCrE TACRTRIC T TECCAEECK
2601 COGABCACTE T0CCTECELTT ASEEL GGARARGT GRTIGBATISTT CTOGACEEG 2651 TCAGGOCGAG
TCT Gé1(§66€3'1 CAGH¥robdéa ACRERENRAQMTEEIITT CRiacDCPTL AbEidatElloCA CACTGGCCCA

GGTCAGGAGG
CCCCCGCCTC
CTGTCACTAC
GTTTCTCCTC
GGACAGGEGCC
TGGCCAGGCA
AGCGAGAGGT
TGGACAAACC
TTTGTGATGC
GTTAACAACA
GTGGGAGGTT
ATTATGATCT
CTTTACAAAT
ATAGCAGACA
ATTATARACTG
TTTTCTTGTA
CAAGCARMGAG
TTCTGARAGGA
GAGTAGAATG
TCTTCTGAGC
CCATTCATCA
TCAGTAGTTT
CTTTAAATCT

AGGCTGGETCC
CTGCAGCCAC
ATGGACCCCT
CTGCTGGGCA
TCCAGGGAARD
GAGCCACAGG
GGGTGTCAGA
ACAACTAGAR
TATTGCTTTA
ACAATTGCAT
TITTTAAAGCA
CTAGTCARGG
TAAANAGCTA
CTCTATGCCT
TTATGCCTAC
TAGCAGTGCA
TTCTATTACT
AAGTCCTTGG
TTGAGAGTCA
ABAACAGGTT
GTTCCATAGG
AACACATTAT
CTGTAGGTAG

AGCTGCACCT
ACGCATTGCC
GGGGCTTCTC
CGETACTGCC
GCTGGGTCGA
GAGGGCCTTC
TCCAGACATG
TGCAGTGRAA
TTTGTAACCA
TCATTTTATG
AGTAARACCT
CACTATACAT
AAGGTACACA
GTGTGGAGTA
TTATAAAGGT
GCTTTTTCCT
AAACACAGCA
GGTCTTCTAC
GCAGTAGCCT
TTCCTCATTA
TTGGAATCTA
ACACTTAAAR
TTTGTCCRAT

CGGGGGCTCC
CGAGCGACCC
CTCTTTTCTA
TGCCCTGGTC
GGCTGGGAGC
CAGARACCAAC
ATAAGATACA
ARARATGCTIT
TTATAAGCTG
TTTCAGGTIC
CTACAARTGT
CAARATATTCC
ATTTTTGAGC
AGAAADAACR
TACAGAATAT
TTGTGGTGTA
TGACTCABRAA
CTTTCTCTTC
CATCATCACT
AAGGCATTCC
AMATACARCAR
ATTTTATATT
TATGTCACAC

CTGCACTCGC
TCCCTGGCCC
CATGGATGCA
ACTCTGCGGE
TGGCTCAGGC
CATGCTCCGA
TTGATGAGTT
ATTTGTGAAA
CAATARACAR
AGGGGGAGGT
GGTATGGCTG
TTATTARCCC
ATAGTTATTA
GTATGTTATG
TTTTCCATAA
AATAGCAANG
AACTTAGCAR
TTTTTTGGAG
AGATGGCATT
ACCACTGCTC
ACAATTAGAR
TACCTTAGAG
CACAGAAGTA

CTOLAG GTECHLIR. GHERbIEncadiik-ETRRIG FAHRET GO0CTCaCA



2801 TGGCOCTCOC TCCAGCAGCA GCTGOCCTGG GCTGGGOCAC GAGAGOCCCT 2051 AGGAGCCCCT
GGGGACGCAWAGREABAET C TGCCTCTGTA CGAGACTGTC 2901 CTGTCORGVEPWEBEGOTTGT
CCTCCGACCC CGATGCCCAC TCGGGGGCAT 10 2951 GCCTAGTCCA TGCGOGTAGG GACAGGCCCT
CCCTCACCCA TCTACCOCCA 3001 CGGCACTAAGOACCTGGGAGC CCTGCCCAGC CTOGCACCCG
CATGGGGACA 3051 CAACCGACTC CGGGGACATG CACTCTCGGG COCTGTGGAG GGACTGGTGC 3101
AGATGCCCAC ACACACACTC ACCCCAGACC CGTTCAACAA ACCCCGCACT 3( -}
GAGCGGGAGTs

Cab XA dehleheASa0e
AGGAGGTGCC ACCATTTCAG CITTGGIAGC . 3251 71T,

 CATTAATTET CTTERFETTC $989°CPETT PHEERSK
ACTTCGTGAF5! 335160 CRTTE FOTES FCARA ICCEFTATET (RECTRCCEG TGGGAAGCAC

3401 w@meamm@@;m@@msm&m@m 20 3451
<3501 CTGTCACTAC

' m GGGECITCIC CT%@A %%CC@E%%%
GAEO T GRS AETEI RS

arrcesl k%@m

RRT GRRTE e

3151 GAGGTITGGTC

GCTCACTCGA

TAAATT TTCTAAAGCT
T TAAGICTTGT

3551 GITICICCIC CTGCTGGGCA
ERASEEES TCERSTEAAA

GCTGGGTCGA

GCCTGGGA@@B TGOSPEACHEST sswcnmmmcmm GACBFZBTTC CAGAACCAAC
CATGGTCOpdo 25 SdldhoftdeCoEicha& T atiddatiat: habiicAeAd GaBdddead ACA TTGATGAGTT

3751 TGGA
TATTGCTTT

LA SRS SN SV

PHRRCA

3801 TTTGTGATGC
ACAAPTCCAT

TCATFTTATER T TTENTCTICSACTHRIEATIST ACTITATE CEEPNECTFTA PREFRITSECA AGTAAAACCT
CTACAAAT &85 (CGT A EEd 6B @cS8irhoAd TAlaSEETc ETAGETEAAGCEACACGIARACAT CAAATATTCC

TTATTAACGL, , A0Qd dehRACAATAFARPMMATAALGEEAGRCA: AlC
GIATGITAIG 4101 ATTATAACTG

405,

ATACLAGACA CTCTATGCCT  CTGTGCAGTA  ACAAAAAACA
(TTAT GCCTAE TT ATHRARRERS TT AEKERRT AT STIFTECHT AR T HEEC TRFTEPTETA TACCAGTGCA

ATAGITATTA

CCTTTTTCER I TIESFOIHE: CABTHGCAARNGEE B TZTNC GANGGARCAGCTTENSFAACT AAACACAGCA
TGAGH AAARLs AACHINSEEARSC 428daTEdEAT GAIPAC R EEchTGEs GogetidetAC CTTTCTCn' C

4351 TG TOTCAG, RARACKT T FHET

AR\ R

AGATGGCATT
4401 CCATTCATCA

GTTCCATAEES T TFHEATETH CAARSEACAERA CAEARATIHCARCHS PAGE TORERRSMASTTT AACACATTAT
ACAATTAASL AT TeERAEATITGT ACETRABAGT CASOAATAT CTAVOARGTC CTETABGTAG TTTGTCCAAT

TATGT CACAHLs [CACRANG AL R e A2 88dR:cBEald BERQRACEd Qdéiccecac
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5501
5551
5601
5651
5701
5751
5801
5851
59201
5951
6001
6051
6101
6151
6201
6251
6301
6351
6401
6451
6501
6551

CCACGATAGC
GGTCGGETCTT
ACGGCGGCAT
TAGCCTCTCC
CAATCATGCG
CTGCGCCATC
GGGCTTCCCA
TTGCTGTCCA
CARGCTACCT
CCAGTAGCTG
TCTACGTGTT
CAGCGTGAAG
TACTTCTGGA
AAAAAAAATT
TTAGGGGCGGE
TTGAGATGCA
TCCACACCTG
CTGCTGGEGA
AGCTGCCTCG
GCTCCCGGAG
BAGCCCGTCA
ATGACCCAGT

CGCGCTGCCT CGTCCTGCAG
GACAAARAGR ACCGGGLGCC
CAGAGCAGCC GATTGTCTGT
ACCCAAGCGG CCGGAGAACC
AAACGATCCT CATCCTGTCT
AGATCCTTGG CGGCAAGAAAR
ACCTTACCAG AGGGCGCCCC
TAARACCGCC CAGTCTAGCT
GCTTTCTCTT TGCGCTTGCS
ACATTCATCC GGGGTCAGCA
CCGECTTCCTT TAGCAGCCCT
CTTTTTGCAR BAGCCTAGGC
ATAGCTCAGA GGCCGAGGCG
AGTCAGCCAT GGGGCGGAGA
CGATGGGCGGA GTTAGGGGCG
TGCTTTGCAT ACTTCTGCCT
GTTGCTGACT AATTGRAGATG
GCCTGGGGAC TTTCCACACC
CGCGTTTCGG TGATGACGGT
ACGGTCACAG CTTGTCTGTA
GGGCGCGTCA GCGGGTCTTG
CACGTAGCGA TAGCGGAGTG

TTCATTCAGG
CCTGCECTGA
TGTGCCCAGT
TGCGTGCAAT
CTTGATCAGA
GCCATCCAGT
AGCTGGCAAT
ATCGCCATGT
TTTTCCCTTG
CCGTTTCTGC
TGCGCCCTGA
CTCCARARAA
GCCTCGGCCT
ATGGGCGGAA
GGACTATGGT
GCTGGGGAGC
CATGCTTTGC
CTAACTGACA
GAAAACCTCT
AGCGGATGCC
GUGGCTETCG
TATACTGGCT

GCACCGGACA
CAGCCGGARC
CATAGCCGAR
CCATCTTGTT
TCTTGATCCC
TTACTTTGCA
TCCGGTTCGC
AAGCCCACTG

TCCAGATAGC

GGACTGGCTT
GTGCTTECGG
GCCTCCTCAC
CTGCATAAAT
CTGGGCGGAG
TGCTGACTAA
CTGGGCGACTT
ATACTTCTGC
CACATTCCAC
GACACATGCA
GGGAGCAGAC
GGGCGCAGCC
TAACTATGCG



101 4551 AGGITCCI TC ACAAAGATCC GGACCAAAGC GGCCATCGTG CCTCCCCACT 4601
CCTGCAGI T

ATTTGCA

0,

GG ATGCGCGGAT AGCCGCTCGCT GGITTCCTGG

C TCCGCGAGGT CGTCCAGCCT 4701 CAGGCA

TCGCGAGEEG ATCGAGCCCG GGGTGEECEGA 5 47

GGATCATCCA GCCGECGTCC 4801 CGGAAAACCGA

4651 ATGCCGACGG

C

AGAACTCCAG CATGAGATCC CCGCGCTGGA
TCCGAAGCC CAACCTTTCA TAGAAGGECGG

"CGGTGCAATC 4651 GAAATCTCGI GATGGCAGGT TGEECGTCAEC TTGGICGEGTC ATTTCGAACC i
4901 CCAGAGICCC GCTCAGAAGA ACTCCTCAAG AAGECGATAG AAGECGATGC 4951 GCTGCGAATC
GGGAGCAGER AT ATBETAES COBATIIRCEA G RCACCB TAICGTI 1 G TRARCETICCC CAAGCTCTGC
AGCAATATE#s 1CCHShAA A G éﬁﬂé’&ﬁﬁr GAT&E&;&AET@%&@Q@@ T&ddpeAAC CCAGCCGECC

ACAGT %4:.@ PATCL

H e

AGCAGGCATC
GCC TGGECGAACAG

AC
5201 TT%WW@WWW@W 15 5251
W@mlTTommmmmmm&mﬁm@@c&m TGGTGGTCGA

coddibe MERERAGC ATGATCEATA

ATGGCECAGL:
CTTTCT CGGC AGGAGCAA

ca%e&e%

GCAGCCAGT!

GO A AR T G A AT " CCRTRFCE T BT CAA LR G, AT

BAST TTEAGTEA
TCGTGGOCAE120 B56TACBACEAITIEC CECHBPECCTC CSTCIIREEAGT ITCATIGAGG GCACCGGACA
5551 GOHHdeT ClaeaCAEARRASS raCES ot e TCd QoTrTdrcCARIIgEE e 5601 ACGGCGGCAT

A

ChrrAGEEEE A 1A AT
TGAGATGACA 5401 GI3AGATCCTG COCCGECACT TCGCOCCAATA

GGAACGCCCG

ACCCAAGCGG
CAGCCTGICT

CTTGATCAGR 1T CTERERTEIE C2 A CLAGECRIT BREXSCATE: ACRTCREPTEERSCEEMNIEAAA GCCATCCAGT
TTACTTTCOA1 SMGWTWGMTA@WFWWT TCCGGTTCGC

5851 TT
GCTTTCTCI'T .F
GGGAGCA

C%cW

5951

€

5901 CAGCCT.

CCAGTAGCTG ACATTCATCC

T TAGCAGCCCT

TCIi’(’i:CC‘I'G&lGT@QJF‘FE%G SR CTEINICCETANATSCH TTTTRTINAA AFIOBETIRGCC CTCCAAAAAA
GCCTCCTCAG1 emsammwmrmmm CTGCATAAAT

,-u
e
ACTTCTCIX?FlmACPF&%MmmA
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7501
7551
7601
7651
7701
7751
7801
7851
7901
7951
8001
8051
8101
8151
8201
8251
8301
8351
8401
8451
g501
8551
8601

ARCGAAARCT
CTTCACCTAG
GTATATATGA
GCACCTATCT
CCCCETCGTG
GTGCTGCAAT
GCAATARACC
TTTATCCGCC
GTAGTTCGCC
ATCGTGGTGET
CCAACGATCA
TTAGCTCCTT
TTATCACTCA
BRTCCGTAAGA
GAGAATAGTG
GATAATACCG
ACGTTCTTCG
GTTCGATGTA
TTCACCAGCG
ARAMGGGRATA
TTCAATATTA
ATATTTGBAT
TCCCCGRAAAR

CACGTTAAGG
ATCCTTTTAA
GTAABCTTGG
CAGCGATCTG
TAGATAACTA
GATACCGCGA
AGCCAGCCGG
TFTCCATCCAGT
AGTTAATAGT
CACGCTCGTC
AGGCCGAGTTA
CGGTCCTCCG
TGGTTATGGC
TGCTTTICTG
TATGCGGCGA
CGCCACATAG
GGGCGAMAAC
ACCCACTCGT
TTTCTGGGTG
AGGGCGACAC
TTGAAGCATT
GTATTTAGAA
GTGCCACCTG

GATTTTGGTC
ATTAAAAATG
TCTGACAGTT
TCTATTTCGT
CGATACGGGEA
GACCCACGCT
AAGGGCCGAL
CTATTAATTG
TTGCGCAACG
GTTTGGTATG
CATGATCCCC
ATCGTTGTCA
AGCACTGCAT
TGACTGGTGA
CCGAGTTGCT
CAGAACTTTA
TCTCARGGAT
GCACCCAACT
AGCAAAMACA
GGAAATGTTG
TATCAGGGTT
ARATARACARN
ACGTCTAAGA

TAA
CGGGGTCTGA
ATGAGATTAT
AAGTTTTALA
ACCAATGCTT
TCATCCATAG
GGGCTTACCA
CACCGGLCTCC
CGCAGARGTG
TTGCCGGGAA
TTGTTGCCAT
GCTTCATTCA
CATGTTGTGC
GAAGTAAGTT
AATTCTCTTA
GTACTCAACC
CTTGCCCGGC
AAAGTGCTCA
CTTACCGCTG
GATCTTCAGC
GGAAGGCAAR
AATACTCATA
ATTGTCTCAT
ATAGGGGTTC
AACCATTATT

CGCTCAGTGG
CAAAAAGGAT
TCAATCTARA
AATCAGTGAG
TTGCCTGACT
TCTGGCCCCA
AGATTTATCA
GTCCTGCAAC
GCTAGAGTARA
TGCTGCAGGEC
GCTCCGGTTC
ARARAARGCGGE
GGCCGCAGTG
CITGTCATGCC
AAGTCATTCT
GTCAACACGG
TCATTGGAAR
TTGAGATCCA
ATCTTYTACT
ATGCCGCAAR
CTCTTCCITT
GAGCGGATAC
CGCGCACATT
ATCATGACAT

6201 TTAGGEGEGECGG

13CA TGCTTTGCAT



6301 TCCACACCTG GITGCTGACT AATTGAGATG CATGCTTTGC ATACTTCTGC 6351 CTGCTGGGEGA
GCCT GCCCAW G T0h6a2ACC CTAACTGACA CACATTCCAC 6401 AGCTCCATRErB&E71CCG
TGATGACGGT GAAAACCTCT GACACATGCA 6451 GCTCCCGGAG ACGGTCACAG CTTGICTGTA
AGCGGATGCC GGGAGCAGAC 40 6501 AAGCCCGTR GGECGCGTCA GCGEGTGITG GCGEGTGICG
CCGCGCAGCC 6551 ATGACCCAGT CACGTAGCGA TAGCGGAGTG TATACTGGECT TAACTATGCG WO
200/ 026210 PCTI EP2004/ 010471 102 6601 GCATCAGAGC AGATTGIACT GAGAGTGCAC

CATATCCCGE s 5T GAAMIAREA 602%addebENHa0 &adet AN TARINGRAISAT CAGGCCCTCT

6751 CUTCALT AR AR Ak RO PR A AP A PR 5 6001

GC 5 6801
" AGGAAAGAATS ATGFETEAM N\ SCTEECAEEA TR ICTA/TASALLASFARIIITCREB.  AGGCCGOGTT
GCTGGECGT BRoT TCEATMEEAGA GECAAIEEE CEGACHAREACAGRARR ACAGRAARNNRC GACGCTCAAG

. TCAGAGGT G, COAMGLRA: CARRMCTATS 205 MCATACHAGCERRRTCERC CTGGAAGCTC
CCTCGTGCGC TCTCCIGITC .. 7001 CGACCCT CCTTACCGGA TACCTGICCG CCTTTCTCCC

TTocEEAAGE 10 ?6%%@&?&%% T CGGTGTAGGT
7101 CGTBOSCTCCM CASCCROSETACTCATECOSNEE 7151 GCTGOGCCTT

ATCCCGTAAGo T ATEEIHGERG AGTEEAACEE Akl GACAGTCAPAhGGAGEEAdfEC CACTGECAGC

AGCCACT AGTTCTTGAA
T Ol hac R AL ot Rle R PR AR . Creracrcaa
@TTA@@1 7 3BACCALEEE EARPRGEAEST REETISTET GEFRRTCACCERIRARERAN CCACCGCTGG

7401 TAGEGSET CERAAMGETRGCTEINCEAACGACEATEGAT TACCEES TAGEMASRNSG 7451 GATCTCAAGA

AGATCCTT TG, ATCIHXG I CRRTGERS GPRIGART Qeradadia CACGTTAAGG
GATTTTGGIC ATGAGATTAT CAAAAAGGAT 20 7551 CTTCACCTAG ATCCTi TTAA ATTAAAAATC

(PAGTTTTARR TCARTCTARR™ F861-CTATATAYEA ET T T ACCAATGCTT
AATCAGTGABP! 765 TCTIACHT CTCTARRTOBRC TAYRPCERTAG TTGOCTGACT

770115 CCCeSH LT Gr diNGATAAGA S AAd AT TOTORE AR EGIAJRCRESH 7751 GITGCTGCAAT

AAGEOOCCRE COOALT S G T QMG M PR AP T “CIATTAATIG

CTATTAATTG

TTGCCGGGAR CCTAGKBFART: PO GYAGE TEXCCTRSTFARTREPATIEERENREG TTGTTGCCAT
TGCTGCAGEa1 7 96IATARGEKCGRGIC ICAGCEE TG GETATRABCTARGARTEACGCTCCGGTTC 8001

CCAACGAT 605 ACKLRFRA O ORGP AP AR R CanAAB G FencaTar
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10551

10601

10651

25

30

35

40

GATTTCAAAT
AGGTTGTCAG
GTATATTAGT
TCAAATGCTT
ACATGACTCT
TTTTATTCTA
AACPGCTGTT
CTATTTTTAT
TTITTATATTA
ATTGAACTGT
ATTTTATAAT
CAAGGARAGA
AGGAATAGAR
GTTTCAGTAT
GAGCACAGAG
TTACACTGTT
TGTATGGGTG
GAGGACAGCA
CAAGCTCAGC
CAGTCTAGTT
AAGACTTTAG
TGACCAGTTA

ACCCAGGTAT
TTACACTATT
TTECACATAT
ACCATTGTAA
GGATGCCTAR
CTTGACTGTT
CATGAACTIC
TATGACACGT
ATGTAACTAT
TTCARAGTTT
TTTABARTGA
TTAGTCACTG
TCCATTATGA
AAGAGCAGTA
CAGGACATCT
ATATGTATAA
AGGACATCAG
CAGTCAGCAT
TATATAGGGT
CAATGTGACT
AGTAGABATC
GTCTTAAGGC

GAGCTGCAGT
ACAGGARACA
GTGGAATTAC
ATGAGTTTGT
GAGGACTGAA
CAGTGCTARA
TTAATTGATA
TTCACCATTT
ATGACACTTC
TACCTTGACT
AATGTTTATT
GTGTGTGAGA
TTCTGGAGGC
TCCACTGGAR
ACATAATGAG
GGCTCAAGRA
GATGTAAMACC
GAACTARATAR
ABGGGATCTT
TAGGAAGCCC
TGAGGCTCAC
ACCACTTCTT

TTCTTCAAGT
TATGCAGAGT
TATTAARCTA
GACTTTGTGT
GAAGTTGGAG
AATACAACTG
TATCTCATGA
TCACTGTAAC
CCRAAMATCCC
TATGCGAAAT
TTATATTTCT
GCAGAGGAGC
ARGGAAGARC
AGGATAAAGT
TGGTCACTAA
TGAGCACTGA
CAGCTCAGGT
ACATCAGATA
TGTAAATCTG
AGTCATRATGC
CTCACATACC
AGACATCATG

TAAAGCATCG
TTTTATTTTA
TTCTTTCTTT
AGGTGAGTGC
TTATAGGTAG
AGGTCCTTTA
GATCTCTAARA
GATTTITATG
CATATTCACA
GAAAACCCAC
GCAAATTTCA
ATAAGAGTTC
TGATGCCARG
CACTACATCT
TGGGECCACTG
GGCTGTAAGG
AGAGGACTCA
AGATARGGCA
ATTGTGCATC
ARATCTAGAG
AGCARGCGAG
GCTTGGGTGT



30 8051 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG 8101
TTATCACTC@O:II'% AGCACTGCAT AATTCTCTTA CTGTCATGCC 8151 ATCCGTAAGA
TGCTTZTCT GA GTACTCAACC AAGTCATTCT 8201 GAGAAT Yicuce ey
CCGAGTTGCT CTTGCCCGGC GTCAACACGG 823_1" %G:éTAATACCG CGCCACATAG CAGAACTATA
AAA13TGCTCA TCATTGGAAA 35 8301 ACGTT GGGCGAAAAC TCTCAAGGAT CTTACCGCTG
TTGAGATCCA 8351 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT .
8401 TTCACCAGCG TI TCTGGGTG ACCAAAAACA GGAAGGCAAA ATGCCGCAAA 8451 AAAGGGAATA
AGGGCGAGHT t GEASATEIIRGC ANTACTRATACCRCTIGCT FAAGTZB0AC PICAGIMNERA TTGAAGCATT

TATCAGHH7E1AT ek &Herh n GG TACN @ BoEh AdiabEAN LeBTATERAGAA AAATAAACAA

ATCACCALAT v DD0ET S0 A0 ERTERSUR AT 0a A1 T 08B GRINTARSETAT AR AAATAGGCGT

AT CACGAEEC L CCPIE I ERA TRSSATRIGETCT T @I A AGACETOGEF R GCEATIEAGEC AAAAAGCATG
CCTECCAGAG 1 AAGARCHNATTTC BTAATIGR ¢hc AREAJTGEETA GIAGAACAGC

TCTTTGG]ghE, 8%@&6&%@%@%%%&@ SEORGT A GGAGAAAAAA 5
8851 ATCACAAAGA AATGATTGAG A TAATA AAAATTATCA AAARATCATG 8901 AGTTTTACGA
TTTCATCRPP L TT CREMIFPER ATERPRECASFEETTARATES AREIRTFEAEA AGGAATGTGC

AT GCT GCOATFL TATBETRRERCE TRCATEMRSA TTCAOASCIICITEEAEES TRGTCATEST ACAGAGAAAC
TGICATAAG %@%@G %A%M&E@@A?W&E%%ﬂ RAAEAIHSEE Céﬂw

S1oD A AR AR TR T QAT LA FrC A AREACBERET 9201 TOTGOTATCA
GAACAT ABRGL CAFTERTEATC TICFASTISFGATEIRCARCAACKTGAGIRTT CATTACTTATT CATTCCTCCT
ACTACCTIEE: TCATIQOGACA TETTHGRGE TocrR30dse0T GOCTCEEA, TEIAMREST CTATCTAGTC
CAAACT ACACGATCEA. TICACTTTA AGTCAAATA .
AAGACA %El 9401 TMTA%X%@GTHE%%TJ%AW“ j%T AATGTACATG @(_ |
9451 TCACAETOFATEREPHEEFFPATRAF T CTEATFEATCERRCARRT B EIRARAEG 9501 GTATTAAGIG
GAGAGT AAEC1 AGASTIRGATE TICAERAT G RTEONCACRGAGIEEAT AEATRAAGAG CAGAAATAAT
ﬁwﬁﬁﬂﬁu W@r TMEM@%&%TMH%EW A$A$°~GSX&GETAGT
e M i ke e s R e e e

11551 GCGGGGGEAT CCA

20
Example 9: In vitro efficacy of CD45RO/RB binding humanised antibodies

VHE/HumV1 and VHQ/humv1
To determine the efficacy of the CD45R0/RB binding humanised antibodies VHEhumV1 and
VHQ/humV1 in comparison o the chimeric antibody the ability to induce apoptosis in human

25 T cells and aiso the ability to inhibit human T cell proliferation is analysed. _ Q y

Cells and reagents
Peripheral blood mononuclear cells (PBMC) are isolated from leukopheresis samples of
healthy human donors with known blood type, but unknown HLA type by centrifugation over
Ficoll-Hypaque (Pharmacia LKB). PBMC used as stimulators are first depleted of T and NK
30 cells by using CD3-coated ferromagnetic beads {Mittenyi). Beads and contaminating cells
are removed by magnetic field. T cell-depleted PBMC are used as stimulator cells after
irradiation (50 Gy). CD4" T cells are used as responder cells in MLR and are isclated from
PBMC with a CD4 T cell negative selection kit (Miltenyi).



9751 TCAAATGCTT ACCATTGIAA ATGAGITTGI GACTTTGIGI AGGTGAGIGC 9801 ACATGACTCT
GGATCCCTAAV GA605086R40 A GAAGTTGGAG TTATAGGTAG 25 9851 TTTTATT/EEIMEBIGACTGIT
CAGTGCTAAA AATACAACTG AGGTCCTTTA 9901 AACTCCTGIT CATGAACTTC TTAATTGATA
TATCTCATGA GATCTCTAAA 9951 CTATTTT' 1' g TATGACACGT TTCACCATTT TCACTGTAAC
GATTTTTATG (~)- 10001 TTTTATATTA ATGTAACTAT ATCACACTTC CCAAAATCCC CATATTCACA
30051 ATTGAACTGI TTCAAAGITT TACCTTGACT TATGGGAAAT GAAAACCCAC 30 10101

ATTTTATAAT TTTAAAATGA AATGTTTATT. TTATATTTCT TTTCA 10151
TTAGTCACTE m repnatmsd A AaScenQsHie S%A@l( *ﬁ%@g GA

. TTCTCCAGHd ¢ GO obfaivldd Lehls >AP8 dellgbld edMNREIEAH nic
AGGATAAAGT CACTACATCT 10301 GAGCACAGAG CAGGACATCT ACATAATGAG TGGTCACTAA

TGGGCCAGPerismentgditiiRcheatdnactinalsd ECST panictinTatroRtemygicand AShdamiBecTGTAAGG
10401 TGTATGGGTG AGGACATCAG GATGTAAACC CAGCTCAGGT AGAGGACTCA 10451

" GAGGACA oFAGT T GAACTAATAA ACATCAGATA AGATAAGGCA 10501 CAAGCTCAGC
TATATA P AGCCRTCTT TGTAAATCTG ATTGTCCATC 10551 CAATCTAGTT CAATGTGACT
TAGCAAGHEMadT BT of Mrea hagitimachptary doows areadineedrinAgnowiITpe T C TGACCCTCAC

GCTTCaGIO, 0 Doe bosb o en BISEiT e P Rl i

GCAGCT G, spa@nizad:adtioniscakitamnmy O aed VRAERETY QOnantibE8SoonmehmABOAGT TCCA

Srcacor b b SR el e bl AL AR R R o R s

1 0 901 AW&TI@MHM@@WW&WWI@WM@ ad @51

R R R bRAer SR R BB S T ARG et HRnEh o
cT:gTA%TTGA %@e%@tfﬁtﬁﬂd@dgg}ﬁ%ﬂf@aﬁ%@ﬁmf%ge
ACTCTAC@F’FAC% w%%% Sﬁ@%&w M TGCAAAGTTGT
11251 C@Yﬁ%@d&ﬁﬁ%@@t fH PR d AP 850 SHIGHT NSl 11301
GGECACTGEGG TGOCTTGAGG ATCTGGGAGC CTCTGTGGAT TTTCCGATGC 3J 11351 CTTTGGAAAA

TGGGACTGAG GITAGGTGCCG TCTGAGACAG TAACTCACCC \ - 15 11401 TGEEECCTTG
GTGAAGATHE! prariatixafuredpteaesencegi e aniibpgies, the samples are subjected to flow

15 cytometry analyses and stained with the apoptosis marker AnnexinV-FITC (Cat.No. 556419,
BD/Pharmingen) and the T ceil marker CD2-PE {Cat.No. 556609, BD/Pharmingen). The
samples are run in a Becion Dickinson FACSCalibur instrument and the data are analyzed
using the CeliQuest Pro Software.

From the data collected, curves are fitted using the software Origin v7.0300 The equation
20  used for fitting is
U
Ar— A2

r= m t A (“Sigmoid-Logistic”)

Ay final value (for fitting sessions set to “shared “ and “floating”)
25 Ay inttiaf value (for fitting sessions set to “shared “ and “floating”)

p:  power

Xo:  EDsyp; ICs (see below).



11451 ATI TAGACT' T GTGAGGTGCG CTGIGTGTCA ATTTACATCT TAAATCCTTT 11501

Al TGGCTGCGA AAGAGAATTC TTGGAGTGGG TGAATCCAGC CAGGAGGGAC 11551 GCGGGGGGAT CCA
20 Exanpl¥O3M5Q62P¢ o ef ficacy of CD45RA RB bi ndi ng hulfERUM4Bodi es
VHE/ hunVl and VHQ hunVl To determ ne the efficacy of the CD45RO RB bi ndi ng
humani sed anti bodi es VHE/ hunvl and VM@ hunVl in conparison to the chineric
anti body the ability to induce apoptosis in human 25 T cells and al so the
ability to inhibit human T cell proliferation is analysed. Cells and

reagent)s yReshdhes ail gggggfq(éanﬁem%ﬁﬁﬁ% ; é-.l éﬁéc%%{%gﬁﬁgg%%ﬂegg 14397

| eukopheresi s sanp 0 hea th%/ onors with type, but
unk nownMiigllawaddydfH@EwM 1 wiliad 7218 wht. CORSEEVIRB HindinguehinpPhicamtitody i4. KB) .

PBMC uzg%ﬁ%éﬁééé%ﬁégpgu \gdrl@e Bf%ﬁbrt%yﬁ?ed of T and NK 30 cells by using

CD3-co eads Beads and contami nating cells
are renoved by magnetic field. T cell-depleted PBMC are used as stinul ator
cel | s dhther presencadif atdross-r&hoG@ntiserOpy thelEDel Vabiesrase aBifidd dsamaticpiinder cel | s

i R,and i SOl i t 1. £ | ecti ki t
(M BonyPierdsonst STBAE At B b Aol o Heiedf ORp MG edBp L are
anal yzeﬂ;ésylihrﬁéﬁﬁsrﬂmt i tenl(rjhi@%ﬁhlll I s Mw?g(;&iégh:ve@i lagh astibodg cﬁgcenh@ﬁ&ms,ihngfot hed_

urit of .the o ed, ce IS, >75% ar e U en N nmedl um
Pl AR it 0 B hEEes ik RsePse BhcRes g SnBiAIBIAY 1 PdB A0 B n and
L- gl ut afbpsis. KB baseRcasBaSs-finkdd Mhe clBME(Ttibbdy eshdearbidhy % epaplodlsy
donors are cultured in growh nt]adl um (RPM 1640+109%-CS) overni ght (<16h) in
the pr &@Rc@oda! wipiwpaleausy g it Rigteas s reachasdat low aafibody coppentrbiane &
(Vi hispM), whdte W gbpidEls 1e061 c@itelpdrdd 16 @il makinfiPlevéliobtdinélh fathedbsénce Q) ()

cross-1inki ng?' reagent, F(ab')2-fragnment of goat anti-human 1gG (Cat. No
109- o@bcrygelinkeickhaptwpy paeahs rerrngdat highaithpdennsentratinnsdn SB8IMY t wi ce
as hig HhBsik i, &%rmﬁl i 'ﬁ‘?‘é—%ﬁ%@h td h@sagencentration. The
PBS—co%gg%ﬂ g‘?ls'(%ﬁ ?n al dQNV\Ig]II s intro u%g(fep%gbﬁéﬂﬁe anti body reagents is
kept constant anong all sanples, nanely at 20% (v/v) for sanples wthout

cr oss- BolikeP4BRO/RB binding huwpnised minaneasualiy ¢ffentive and beleror egaall i er

experi s t 1 - {..L.he readout.
After g@@ﬁ)ﬁ{egﬂt CUFSF@?FSB Pﬁﬁiwe&gp%gee)ﬁ?e} “g‘?' rt %c’gﬁf@gg%ﬁe@m}? rElaem%anpl es are
sul$ ecapdplosisiin pimaryFueianohreellsy anal yses and stained with the apoptosis

mar ker Annexi nV-FI TC (Cat - No. 556419, BD/ Pharm ngen) and the T cell nmarker

CD2- PEé%. ,F/ %g;sm ngen). The sanples are run in a Becton
Di ckin %ﬁ?@%‘%aﬁg ?g nt and the data are anal yzed
One x 10° PBMC or 5 x 10* of CD4" celis are mixed with 1 x 10° ar 5 x 10* T celis-depieted
irradiated (50 Gy) PBMC in each well of 96-well culture plates in the presence or absence of
the different concentrations of mAb.

20  The mixed cells are cuitured for 5 days and proliferation is determined by puising the cells q }
with *H-thymidine for the last 16 — 20 hours of culture. MLR inhibition at each antibody N

concentration is expressed as percentage inhibition as described in Example 2.

The effect of increasing concentrations of VHE/humV1 and VHQ/humV1 on MLR is
evaluated in three responder:stimulator combinations. Al antibodies inhibit the MLR in a

25 dose-dependent manner. The ICs values (see above) are similar for the humanized Ab
VHE/humV1 (7 £ 7 nM) and VHQ/humV1 (39 + 54 nM). Both humanised antibodies are more
potent in inhibiting MLR than the parentat chimeric antibody (1Cs, of 347 + 434 nM). As

usually seen with MLR experiments, donor variability is high in these experiments.



using the Cell Quest Pro Software Fromthe data collected, curves are fitted
usi ng t hevemtasmezee10ri gin v7. 0300 The equation (( 20 usRCI/EBR0048¥MTING IS _
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bel ow). WD 20051026210 PCTI EP20041010471 106 In the absence of
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dose- dependent . manner | Cw val ues ‘ ? abovte are simlar for fhe
hunmani z Sentalygation, cells are resuspended in 100 pt calcium-proficient AnnexinV-staining buffer
(Vendor BD/Pharmingen kit 556419) containing 1:100 vlv FITC-labeled AnnexinV. Upon
20 incubation for 15 minutes at room temperature in the dark, 7-amino actinomycin D (7-AAD)
is added to give a final concentration of 1 pg/ml and analyzed using a FACSCalibur flow
cytometer (Becton Dickinson). EDs, values for the antibodies’ efficacy to induce apoptosis
(f_'__ L can be calculated from an analysis of the amount of apoptosis (= intensity of the AnnexinV-

FITC fluorescence) induced as a function of antibody concentration using the software Origin

25 7.5 with a Sigmoidalflogistic curve fitting equation.

Upon such analyses, a biphasic effect of all tested CD45R0O/RB binding molecules is
observed: at low concentrations of antibody, a low level of less than 30% T celi apoptosis is
found. The EDy, value for reaching this level of apoptosis is calculated as 0.31 + 0.13 nM for
VHE-N73D/humV1. At higher concentrations of antibody, apoptosis can be induced in up to
30 70% of the T cells. The EDsg, value for reaching this higher level of apoplosis is calculated as
352 % 83 nM for VHE-N73D/humV1. In summary, it is found that VHE-N73D/humV1 also

induces apoptosis in human T cells, which can be enhanced by crosslinking



VHE/ humtM (7 7 nM and VHQ humMl (39 54 nM. Both humani sed anti bodies are
nore potent. jn.lnhibiting MLR than the parental chineri I | C50 of
347 434 ‘%p)z.obgz\osmﬂ@sual ly seen with M.R experinents, doﬁgﬂ?%b@zﬂ?‘f’i{lty is
high in these experinments. WO 2005/ 0238%0 PCTI EP2004/ 010471 107

VHE- N73D/ hunVVl To address the biol ogi ffect of VHE-N73D/ humMl i nducing
apoptosis in human peripheral blood nononuclear cells (PBMC), the target
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bi phasiggamiidb®ds, bit @it bnipeaéied ERAPRPhGRdE. ndi ng nol ecul es is observed: at

| ow concentrations of antibody, a low |l evel of less than 30% T cel |
apoptosis is found. The ED50 value for reaching this |level of apoptosis is
calculated as 0.31 0.13 nMfor VHE-N/73D/ hunvl . At higher concentrations of
ant i boyHE-RIZEPDIHIES can be induced in up to 30 70% of the T cells. The EDw
val ue for reaching this higher |evel of apogt osis is calculated as 352 83

nM f or INvprdeRisdgialinine the lpukagiessupset reactiyity gURHENWADRIBYN73DI hunvl al so

20  immunofluorescent labeling of human leukocytes with subset-specific markers and Q }

simultaneous immunofluorescent labeling with a dye-conjugated VHE-N73D/humV1 is
performed, followed by flow cytomeiry analysis.

Briefly, specific subsets of a freshiy isolated preparation of human peripheral blood
mononuciear cells (PBMC} or human peripherai blcod neutrophils are identified upon

25  incubation with phycoerythrin-coupled antibodies against CD3, CD4, CD8 (T lymphocytes),
CD14 {monocytes), CD16 (natural killer celts and monocytes), CD19 {B lymphocytes), or
CD66b {granulocytes). Simultaneous binding of a FITC-labeled VHE-N73D/humV1 is
detected on T lymphocytes, monocytes, natural killer cells and granulocytes, but not on B
lymphocytes. Thus, VHE-N73D/humV1 molecules do not react with human B lymphocytes.

30



i nduces apoptosis in human T cells, which can be enhanced by crosslinking WO
200510262 %00 PésFk22004/ 010471 108 Exanpl e 10: Speci fi ciggrmp206immbRE/ RO
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activated T cell population is thought to confribute fo the pathology. Examples of such
diseases include autoimmune diseases, transpiant rejection, psorasis, dermatitis,

20 inflammatory howel disease and allergies.

e To demonstrate the ability of a chimeric CD45RO/RB binding molecude to render T cells
hyporesponsive (anergic) to further stimulation, i.e. to functionaily paralyze T cells, the
antibody is included during the generation of CD8+ T cell lines reactive with the anligen
matrix protein 1 (MP1) of hemophilus influenza as outlined above. Paralysis is assessed by
25 activating the T celis {exposed prior fo CB45R0/RB binding chimeric antibody) with MP1
antigen presented by APC. No CD45RO/RB binding molecule is present in this cuiture.
CD8+ T cells not exposed to CD45R0O/RB binding chimeric antibody previously produce IFN-
¥ upon the mentioned stimulus. In confrast, CD8+ T cells pre-freated with CD45RO/RB
binding chimeric antibody show a markedly reduced to inexistent production of this cytokine
30 in response to the antigen-stimulus, demonstrating the CD45R0/RB binding chimeric
antibody's ability to funclionally paralyze human T cells. Because of this induction of
functional T cell hyporesponsiveness by the CD45RO/RB binding molecule, the antibody

may be used in diseases, such autoimmune diseases, transplant rejection, psoriasis,



To denonstrate the ability of a CD45RO RB binding chineric antibody to

I nduce s ,g{ T cells, the antibody is included at various
concentrations during the generation of CD8+ 5 T cel |l |iFfcNEPRSHRR4H it h
the antigen matrix protein 1 (MP1) of henophilus influenza. These lines are
generat ed through repeated co-cul turet¥® CD8+ human | ynphocytes with CD14+
human nonocytes pul sed with the antigen. Later on, CDl4+ nobnocytes can be
replaced wth a human | eukocyte antigen-2 positive cell line as an MP1
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vivo studies in SCl D-hu, Skin
20 standard density gradient procedures Ahquots of ~5 x10° Spl are re-suspended in 1.5 mt of
RPMI-10% FCS and injected intraperitoneally (i.p.), on experimental day 0, into the SCID-hu Q)
Skin mice. These Spl numbers have been found in previous experiments to be sufficient to

induce a lethal xeno-GvHD in >90% of the mice within 4-6 weeks after cell transfer.

Antibody treatment of SCID-hu Skin mice

25  SCID-hu Skin mice, reconstituted with human Spi, are treated with CD45RB/RO binding
chimeric antibody or with anti-LPS control mAb at day 0, immediately after mononuclear celf
injection, at days 3 and 7 and at weekly intervals thereafter. Antibodies are delivered
subcutaneously {s.c.) in 100 pl PBS at a final concentration of 1 mg/kg body weight {(b.w.).

Evaluation of anti-CD45 treatment
30 The efficacy of CD45RB/RO binding chimeric antibody is assessed by the survival of the
transplanted mice and by monitoring the rejection of the skin grafts. The significance of the



5 The therapeutic benefit of the CD45RBI RO binding chinmeric antibody in skin
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wei ght versus days post-PBMC transfer val ues obtained fromeach nouse and

S,-U—P Sequ eﬁ%%en‘ Qﬁ'ﬁ[ases }n%%th(éﬁﬁﬁ@hovﬁﬁow& chimeric anfibody suppresses the

(
S inflammatory process and prevents the rejection of the human skin grafts. In conirast, the

sample obtained from the control treated mouse shows a massive infiltration with multiple
signs of necrosis and a dramatic destruction of the epidermis. This process is easily
25 monitored by eye and documented by simple photography of the mice.

Six out of six SCID-hu Skin mice transferred with allogeneic human Sp! and trealed with
controf anti-LPS mAb show a strong inflammatory response clearly visible by eye 23 days
after mononuclear cell transfer. All mice show considerable lesions, including erythema,
scaling and pronounced pusiules. In contrast the skin grafts of all mice treated with

30  CD45RB/RO binding chimeric antibody have a normal appearance. The dramatic differences
between the two groups of mice is specifically due to the antibody treatment since the

human skin of all mice have an identical look at the beginning of the experiment. This aspect



anti-CD45 treated mce) are conpared using the non paranetric Mann- Wit ney
test- Results 40 The human skin grafts are very well the SCI D
mce. | nWQ2OPY2624he grafts undergo a period of keratik@b@?@tﬁ%la% )
hyperprotiferation resulting in the formation of hyperkeratotic crusts.

About 5 weeks after transplantation, 1¥e crusts fall off the grafts and
reveal a tissue containing all the characteristic structures observed in
normal human skin. During this process, the human skin grafts fuse with the
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bi ndi n¢heskiamimals. ant i body suppresses the f }*" inflammtory process and
prevents the rejection of the human skin grafts. In contrast, the sanple

obt ai ned e . Se . jve infi [on with

mul ti pﬁ‘ec‘;'gul%g}r‘itsﬂtbopﬁﬁgﬁré&q é%gﬂé%gm(['?r}%nag}ulﬁg e%@re{i}gfc?dg nﬁ%*éqshéeﬁ%ag{h erms.

Thi s psatesduring thasihble e2penmentbiionetiméy eye and docunented by sinple

phot ography of the mce. Six out of six SCID-hu Skin mce transferred with

al l ogenei ¢ human Spl and treated with control anti-LPS mAb show a strong

i nfl ammatory response clearly visible by eye 23 days after nononucl ear b
transfer. Al mce show considerable |esions, including erythema, scaling:. =
ant pr Erawplet3:Insivo agtivities efai CBE5RBIRO Hinding chirmeriohntibbdyircant r eat ed

with 30 CD45RB/ RO bi ndi ng. chi neri.c anti body have a nornal appearance. The

dr amat hEW'F@F&ﬂEé’?“SB@gWé@H adel wo groups of mice is specifically due to

the anti body treatnment since the human skin of all mce have an identical
| ook apgidhe begi nning of the experinent. This aspect WO 20051026210

PCTI EP20041010471 112 is not changed until the second week after cell

t r ansf NOD/BRID famale sticaxftinerles River bafaratorigs. deaico, daby) aedaph uadsraipepiid ski n

| esi on hJESNs. ¢ 1 i1 Mocii ear cell
transfé?t.hggg/h ?ﬁgta&?l ne, .%ﬁg&%}[!ﬁl{ﬂgﬁ g%n‘t?etrngﬁé‘rﬁnce I S@P?’ﬁ%@%@?a (day 30) and
folff oBhwometer Elitasystern (Baye(.(3grsany). Digbatesyis inticed jn NOB/$GIDamiperhyng

xeno- The . gEIQQI ' i [ e t] %EK r ol

treat %’u%v%ne&gl' 0 cor@g@pMﬂ%%Eq%@%Y%yﬁ%%Wi% ggg%gni mal s.

| n condiabetes is madECBASRBLMROebItivd ighgrost measureremnés kighsr thare25@ehgddioup di spl ays
a healthy status during the whole experinentation tine. 10 Exanple 13: In

Vi vo a%;ét\ﬁré .a?gﬁo?:fs =l tr%am&%% bi ndi ng chinmeric antibody in an
Pancreata are obtained from heart-beating cadaveric multiorgan donors. Islets are isolated Q
20  according io the method as described in Berluzzi et al., Diabetes, 1999, 48: 1971-8. }
The purified islets are cultured in sterile flasks confaining 25 mi of M199 medium (Seromed
Biochrom, Beriin, Germany) supplemented with 10% FCS, 1% L-glutamine, 100 units/ml
penicillin and 100 pg/mi streptomycin (complete medium). The islets are incubated at 30° in
5% CO, and 95% humidified air. Mice are anestelized wirg an intraperitoneal injection of
25 avertin and aliquots of 1500 IE of human islets are transplanted under the kidney capsule of
recipient diabetic NOD/SCID mice as described in Davalli A.M. et al., Diabetes, 1996, 45:
1161-7. After transplantation, 50x10° freshly isolated PBMC are injected intraperitoneally to
NOD/SCID mice.



human islet cell transplantation nodel M ce NOD SCUD female m ce (Charles
Ri ver Labavapesioeszio Cal co, Italy) are kept under speci fiRCT/BRiOhIO$7If I ce
conditions. G ucose level in the venous tail blood is quantified using 15
G uconeter Elite system (Bayer, CGermamyi3d. Diabates is induced in NOD SCI D
m ce by intravenous injection of 180 ngl kg of streptozotocin (Sigm,
St.Luis. M. A di agnosi s of diabetes is nade after 2 concecutive gl ucose

rreasureni%lét%em é}ég@ﬁ#%ﬁg/ dl. Islet preparations and transplantation

Pancreata are o tal ™ eart-beating cadaveric mnultiorgan donors.
. Islet s zkhBPBts{NCmI@d:ID rongarded minge are stchtreaietl Ialbda)ae “dBezer +Hedh i mdfeg bUZZI et

al .. 4 p. | re.,cul t.ur in sterile
flasks @ a| n| g‘%g@ %?gél?‘%gsnﬂr;ﬂe)g’yu%&t 'Ce e?}gﬁ h‘?ﬂgﬁ{wﬁfé?ﬁgﬁ Ger many)
_ suppl emgohsidn o whn B /plrESd rﬂAt%\lm(gBmmemn&aly)lOO units/m penicillin and 100
pg/ m streptorryci n (conplete medium. The islets are incubated at 30 in 5%
co2 gnd %% hun} fied air. Mce are anestetized wrg an intraperitoneal
i njecti ?og g%ﬂf’é’rsfln and afquots of 1500 IE of human islets are
t ranspl zmiﬂmj meafontd’rmgkhtdﬁﬁylsmgmﬂ &re @hap-frozerpindidsud iTeR¢haikes D) INGRRG M ce

Di abetes, 1996, 45: 1161-7 After

d -
? ? angf)fré &t ?;0 %0% Atf %I are stpinsghwsth higinylated Al againsUBEnaY oneal |y
to NODirisGliPofh@Ran mz&ma%g%ﬁ@pﬁ(%hﬁ?&@ﬂéé&%%at& bRminbieaiziggid  of

transpl an}\ed m ce Hu- PBL CID transplanted mce are s.c. treated at day

0, +3 afldAKE, fpfrenterigglRYisaped ah coiommesn R@BPH@M&”@HF&EM@ES‘%N i body.
G mﬁﬁ ol Wnﬁﬁoéyt@mrﬁﬂl%ﬁé@@f 16k G ieldluad bR Bema®xith A8 eBEinWidifed BEzdpur i fi ed

(Vinci _Biochem Italy). 5 Hi stological analysis Kidney pol es containing
human | §PEOgraft are snap-frozen in Tissue Tek (Mles Lab_, IN and stores
at -70. 5 pmthick frozen sections are stained with bi otlnyl ated mAb agai nst
human iggsykd n or hunman CD3 fol | owed by streptavidin-peroxidase conjugate.

Di am nobenzi d| ne&é’DAKO Carpenteria, CA) is used as chronpbgen and
hemat ox NoFRabNORGHFIDdnise fprspladedwithy h’p'ﬁé@}éﬂ@s remrain porgodiycentc umio Hhfts is

eval uat By PRodGRL OXtibich, B N mBLAIGESiohUARAT AR ORGSO o Nor e

NODI SCl ce transplanté human | ts remain nornoglycemc up to 100
day$5 poymnsplantsemith thamao isletafscded 3 dawe Shedrtrealenttof bu-RBLANOBYSCID mice

hu- PBL- NOX KTl Sh

1 eat meld cﬁ?érl'tpd E%@T'g@%a@nhggt tr}gfnﬁgg Panted "{'&{t'ﬁhﬁt?l"ﬁicgﬁ%bgmgnsth SLt

mAb of hhmapisiele survivalieith & swvivelyald mfcﬁﬂ% gt qay@0mmgH0% at day 100 post-
transplantation.

Histological analysis of human islet grafts performed 100 day post-transplantational in hu-
20  PBL-NOD/SCID mice show a massive infillration of CD3", CD4" and CD8" positive T celis in
(L control recipient mice. In confrast, in recipient mice treated with an CD45RB/RO binding
chimeric antibody a significantly lower infiltration of human cells is observed. The positive
staining for insulin demonstrates the graft function in hu-PBL-NOD/SCID recipient mice
treated with an CD45RB/RO binding chimeric antibody compared to control recipient mice. In
25  islet —transplanted and with an CD45RB/RO binding chimeric antibody treated hu-PBL-
NOD/SCID mice lower amounts of human IFN-y are detected in serum compared to controt

recipient mice.

These data indicate that short term treatment with an CD45RB/RO binding chimeric antibody
leads to prolonged human islet allograft survival by preventing graft-infiitration and by
30 inhibiting the leukocyte-mediated rejection reaction in vivo.



human islets survival with a survival rate of >70% at day 60 and 50% at day
100 post- transplantation. Histol ogical analysis of human islet grafts
performed 100 day post-transplantatiohdd in hu- 20 PBL-NOD/ SLID nice show a
massive infiltration of CD34, CD4* and CDB; positive T cells in C control
recipient mce. In contrast, in recipient mce treated with an CD45RBI RO

bi ndi ng ELAIMS ¢ antibody a significantly lower infiltration of human cells
i s observed. The positive staining for insulin denonstrates the graft

functionin hy-PBl- Leci pi I r i .

bi ndi ng éhi rrelf{l@?&amrét\%%% ‘98%%%?2183‘? %Zé?oaﬁn@fog °§'§‘%‘?s§}ggrﬁ°®%%§‘é‘?gﬁ@w sl et

-t ranspl ant ed Nan#l andtahpolyper®d 68D Borfli ng chi neric anti body treated

hu- PBL- NODY SCI D mice | ower anpbunts of human IFN-y are detected in serum
conpared,to contrqgl recipient m.ce. These data indicate tha hort term
treat ment: wi tfﬁf)kﬁﬁmﬂs%%wmﬂﬂgg E‘?L’“r‘?&lf’?ttd%%ﬂ‘[cf’ B%I?rglm&@%ﬂ’?}ef ®prol onged
human i sl et akécogh@fth clini vi val by preventing graft-infiltration and by 30
inhibiting the | eukocyte-nediated rejection reaction in vivo. 114 CLAI M5 1.
A bi ndi ng nol ecul e which is a hunmani zed anti body_ conprising a pol ypeptide of
SEQ I D . 3fngnpregiopaksipgompangpolgEciestidengccoginggo clpight.at ed

pol ynucl eoti des conpri sing pol ynucl eoti des encodi ng a bi ndi ng nol ecul e
according to gl aij - ' j S| . - i des
accor di ng' to c%n%?ﬁe%.lon%t%ﬁcex%!se?ﬁeﬁl%gé%ogﬁeﬁaggn%?#g ?d;‘ga'{?‘ﬁjé%g%?{'}ﬁ% eot i des
accordi ng to ekmessiof syswinesrgian tieadoflis capapleas srodurimg/spodypeptidepdiclint hevhewf i s
capabl e of producing..a polyvpeptide of claim?l. where i XPQr essi on vector
system or par tsa#ﬁ’g)rr%(s)lf) 8 ?%Ck%rs Sent plaﬁﬂle{:mggﬁr?ﬁs?'glmea Oéns%ﬁ@eeﬁ?s?cgf; An i sol at ed
host cell which conprises an expression systemaccording to claim4. b. Use
of a bindi ng maligtdddhosy ceNiwhichRUiNpivez adeprbdidiodMeRGEREdINNG claim@l aim | as a
pharmaceutical. 7. Use according to claim6 in the preparation of a

medi canent for_ the treatnment and/or prophyl axis of autoi rmune diseases,
transpl afft rejUseef ahindipgpelegds or of dbpmanized jatibody pgepidingde elin baikel di sease
and/or all er gi;psma&yurildpe according to claim7 in the preparation of a

medi canent for the treatnent and/or prophylaxis of graft versus host

di sease (GvHD). 9. Use of a binding nolecule or of a humani zed anti body
accordi ng. t o &lseaswpidirigito thim 6 prtkppregration odd medicapdintmtha tredtomenttand’at nent  of
pancreatic islet,cel.l transplant. rejection 10. A pharmceutical conposition
conprising a ROP Clﬁr‘fl%o%\”% m'ﬁﬂ%fiﬁeﬂsée%!%gﬂﬁp?a%ﬁ{f R Cgsga?%%ge‘fnga%ﬁ’ aimlin
associ at i on wirflamaatdre Bovel dizeasphravorattapies.cal | y acceptabl e carrier or

di | uent.

8. Use according to claim 7 in the preparation of a medicament for the treatment and/or

prophylaxis of graft versus host disease (GVHD).

9. Use of a binding molecule or of a humanized antibody according to claim 1 in the

preparation of a medicament for treatment of pancreatic islet cell transplant rejection.

10. A pharmaceutical composition comprising a molecule or a humanized antibody according

to claim 1 in association with at least one pharmaceutically acceptable carrier or diluent.



