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Ther apeuti c binding nolecules Field of the Invention

The present invention relates to organi c conpounds,
w@a@k/oa14 o bi ndi ng nol ecul es agai nst CD45 ant PQERP2004/010471

i soforms, such as for exanple nonocl onal anti bodies

(mAbs), and use thereof. Background of the Invention

One approach in the treatnent of a variety of diseases

isto achieve the elimnation or the inactivation of

at h .l eukgcyt es and the potential for induction
Thergpelif ol vat e pat hol ogi cal i nmune

responses. Organ, cell and tissue transplant rejection

and the various autoi mmune di seases are thought to be

Fieldofithaindentiphe result of T-cell nediated i nmune
response triggered by hel per T-cells which are capable

ni zin ecific anti S capt ur ed, .
The poE SOBR AR EEEwatic FampalEaner s b e pyetiles against
CD4mattigga tofrasestidhgs fbeEkarﬁﬁEG)on‘@Ul@hal@th@tﬁé@@ﬁ%Sarﬁi’lﬁke
dendritic cells, in the formof an antigen-VHC
there@hnml ex, i.e. the hel per T-cel|l when recogni zi ng
specific antigens is stinmulated to produce cytokines

such as |L-2 and to express or upregul ate sone
Bac th t and ot her aptivation nolecul es and
to proliferate. Some of these activated hel per T-cells

One ﬁrﬁyo@htm thd @Sdthenosf d W}Ieltﬁﬁ'tdléé,ases i@ to asisibwd !h@gahmmatlon or the
f ect or

totoxic T-cel s, to dest
inactiel o getopes g‘%*kesaﬁ?%e%q' fm& A T tg%rﬁnce o inactivate

pathoMdiel iifend RIsBbmgdisi on of the inmune response sone of
the mature clonally selected cells renmain as nenory

Orga[q,ﬁcle’ﬂ ?’n%@ynt?%}%‘rg}/atngg]%t@% :agg 8@2\?%%3% ﬂé@)gﬁ%pgeeagg%saets are thought

to be@ﬁﬁ%ﬁfyl thg) red@RIoNT-defl nidtiatedinriigne fekparaerthiggerbdb$ helper T-cells
esponse | iT an i nnocuous environnental antigen the

which} gig Ppafig 0 qeepgyngispesbieaniigeng Which areerpidrefi opropgted and

presehfdd @ aRe h@bér PcsiR! By aﬂﬂ’ge@ Efesehﬁngcc%'ﬂ (AP@V&@CH és macrophages and
aut oi nmrune di sease;” if the ant |p(gen i's

o
dendia Gelfyap HPHR % AR FRIOAHNUHCHAMRE b 1Be h@'rpaf f-tellwhen

recodnBiirRFdpeeific a f?edsmﬂﬁuléiéﬁttg?}dﬂﬁée RYRhEPEGEH & IL-2 and to express
recogni ze self from non-sel Thi s property enables an

OF UPEROYIR S9Re 6YiSkiPG Feeepiars and ether ?@Wﬁfm malegeiseand & preliferate.

Soméjéi1 thé(secéi@ll\/at‘éﬂ gi%fbe?ﬁ' defs h%g%@ﬁdlrezh* 8r mBRsdl | icd. taXSIgtﬁTg effector
on-self and tolerance towards self arises duri

n
cytotwacelmrﬁ cefls, trdestrog eells qrélﬁefetsaxpeesrswgttms@ﬁwg§ntlgen After
the tén’?‘lﬁ%ﬁ&%ﬂh@‘ﬁﬁ%ﬁé r&dpoR8S bdrhy Bf ﬁ@%ﬁ@r@a&ér}éﬂ sek&eh iceMs remam

whi al so conprise the recognition and eI|mnat|on of
as man@we!ﬂ?f ARE Mpmasy eytotoxisi iscelppwhigh cir@llate dhike body and rapidly
(¥ Vife,
e PR o R Bt | B ARG g s rogRRe® an
innocHldhRHireRManial %@@nah%fﬂséﬁtsi allerayalf fhedgerttigen iseot a foreign antigen,
but a 48 Sht%‘e'ﬁeﬁbaﬁfes@mﬁoau' B MUY HiSERESif th-ggan‘figé‘ﬁ [?oeln dfiBen from a
autoreactive T cells that have escape e
transplentegiegap, thetresilheamee gipditreirttinds peri pheral regul atory
nmechani sms t hat provi de protection agai nst
The iRHiRE @Vé’lgl'ntﬁés dEIERBeMRFRRR: BB forf nBRSLE THY property enables an

peripheral tolerance.
organism to survive in an environment exposed to the daily challenges of pathogens. This

specificity for non-self and tolerance towards self arises during the development of the T cell
repertoire in the thymus through processes of positive and negative selection, which also

comprise the recognition and elimination of autoreactive T cells. This type of tolerance is
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Cell surface antigens recognized by specific mAbs are
generally designated by a CD (O uster of

wrdobmee@nd i at i on) nunber assi gned by successi VECT/EP2004/010471
I nternational Leukocyte Typing workshops and the term
CD45 applied herein refers po the cell surface
| eukocyte common antigen CD45; and an mAb to that
antigen is designated herein as "anti-CD45"

referr&q{o%i%n?rgl tggﬁdn%ét H&\ngejr G 0 neféffi tﬁe&é)m%a@nfye' cQzﬂQ egéagé)thls

anti -
selectgyleomdhamsm@)pos@@@t@élabh@@rqj @rﬁh@dév&}ﬁﬂﬁjﬁﬂ@py autoimmune

dnseasega?é TERRY eaL}té{IIe ét'i\féel' E’éleﬁa%}fﬁa@é §§cag{ég th ?nebﬁgr{b , the immune

ve an nega VE reégulator o activa
systerd dpae rpénpfgaralpegulateuerpemannanm$’uhatmmwde pmi@ctpn@gpmt ageimmunity.

Thesear](a:wte'g‘\lfa'g\t rF%Q%F%ISaprgg{ %e[,aq ﬁ%ahg(gw red for activation

nasesS dssoci a Wi th antigen receptor
of B and T Iynphocyt es (Trowbridge S et a!, Annu Rev
Cell sdJnfmnermnger].QMQgrﬂz@HMﬂF@)ilﬁcm arergemergdy ﬁe%@matwaby 8D

(Clustgr of llffgre?xﬁgt%ﬂg b@{r}lﬁ%ﬂ%se Eng? B sﬁcﬁéé%vg@ﬁémgﬁ | L BRI te Typing

ave pr |ate activati on
worksevmmm thehernCDB8S5 appliegeereirirefess torihelc¢lf srriage ldukosyde ggmmon

antlgeﬁ| Q@i% H%Qa}?/&t?{g thgtf %B%Ié @&ﬁﬁ%ﬁ% %lh%%agﬁt9bﬁ'4g$

extracel lular domain structure which arise from
Antibai¢seageaisit the lsyidcyierngnuhorantigendbTh) exedb aied mgior gemponent of

anti-l gﬁaprht%ﬁe g(o%%hr@g.%) 1{5@%@%%9%55 gaté\%?%’g@{'of(t%\e ﬁx\ls/égﬂrblr%ﬂjesty%sme

phosphst:a‘ses Bmd csfbo@Dé@okmweearmu hé@txememlatorapfccell ativation, depending

wpon 5 BRF BusrptlonoTHERbAFAEREE b AR BTSRRI be reqpired for
activatiom sfeBme‘dmﬂh blspstm axsecndtedamtmsarmgera pmeptolr B ehg TE}@mphOCyteS
esi [ [ e

cron RS PO P GOELIY 08, et o, 045

is esskyitig) Ifmrcs;grem éﬁ'dh ones-ddiicicient cdlls hlampmundeﬁﬁaljls hI9BER-mediated
25 Sonme nonocl onal anti bodi es recogni ze an

activa Bn.%?{g .conmon to all the different isoforns, while

ot her mAbs have a restricted (CD45R) specificity,
The Gixfeadigat exiats\whdifarent isbfeemalcomprising adhmilys pfl transtheaxXvare

ool S B S 8o O TRRE) 9 wric
arise fromsigtrestivé yplidiegi o BatadblEB4GRACodi®e par obiri Ch4fgexttaseliular
. valio 1 sof or, cont.ai ni-n %
R L L
have diff8R:nt éxtﬁa—&éllulaAdbmbmd; st have theasanuCirlrisnsarhizrené wedl gytoplasmic
s e UE 0SS ST T TR Loy 6 Bt
300 résﬁ?ﬁésl thﬁifbrﬁ Gofs maseibindtioas birevdiffedniallyexpesserbom sybpopulations
c S a y es an
of T e gprandss whodes WL 5 Al e 0l Bardy ke 5355585, 0mB
monoBRBEr drfibbdles cho@ﬂﬂ@e bh gpiter® dﬁngudsretolallsthewfetdmtsofdtms while other
i nhi bition can
mAbsve %f@a@ﬁ@gﬁPB‘*%Hfﬁ%e B@%@%B?“ AWl Q@?%%ma“ve'y spliced
exons @OTBC&FG rtady l@ﬁognhl& ¢on éﬁﬁﬁh;lblel molﬁbdhfnal hletlboﬁaedect@hizmg the
gure 2 sho a t he ex Si
ProduGh g Hon AR eaS LB IXATS I ) YRt HE R0y e R EIF Varous
|soforh1%Vddhﬂanﬁ|h@emiﬁﬂ3 agvd b@ersmgems@l SELFRB {E2vERey BER kt 4R Tjnunol.
Supp 1988 ?3 S?WADntlgoc? ies such as UCHL1 selectively bind to the 180 kDa isoform
CD45RO (without any of the variable exons A, B or C) which appears to be restricted fo a
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expression vector nucl eotide sequence SEQ D NO 15.
Figure 3 shows the plasm d nap of the expression

WO e@b0262HCW- GL HUA6- VHE conpri sing the heavy BPOHEP2004/010471
havi ng the nucl eoti de sequence SEQ D NO 1 (3921-4274)
in the conplete expression Bector nucl eotide sequence
SEQ D NO 16. Figure 4 shows the plasmd nmap of the
expressi on vector HCW-K HuAb-VLI hunVl conprising the

. | V. N
o) BORL ADRLF BB SRR SR AR O E R ddon
cells (laoy ébtdat @b Imayoen te8EBGID1NEI6L.7. Figure 5 shows the
plasm d map of the expression vector HCW-K HuAb- VL1
hunmV2 conprising the |ight chain having the nucl eotide

Descdpiiore o€ theJHQuURsNO. 13 (3926-4246) in the conplete
expressi on vector nucl eotide sequence SEQ D NO 18.

FigureFil ghiowes has revishibitien pf prémarg Misd by fhet "sendidade e31" dndose-dependent
. t L1S i Si he, L hai b "
G e e T
riu SIS HTEL Mg Y Bl IR DO Pre compreng
the heawyg thainlbGVing SR20udtamtipe issquence IBEQ IR NO: thEoa 142av4 g theheomplete

I id A h I
expregih SepaR TR P s BPesEchiB R4ence sEQ b NG 39.

. Fi I ] ' -
Fiaurg 3 36 s faag e 8 80 Bille e, B ord s PRRABYHE comprising
the hdzary ichginthiaeing ticd mediectide sequeste SESEQ NONC @02i1 42 #)en the complete
exprefgi vecs: GiReTaS SRURLET RELEEE vap of the . o
Fiaurg {8 SO W ar o B e R e R AP g T
comptising mmhetlmireh@\rimgstﬁieomcmﬁﬁd!@fequeobe?SEmI@f Ist@ﬂue(ﬁ@@-m) in the

NQ 38. Fi 10 t ' t
comp Bt A Hi Bl L 2 BB 0L L1 i
R L e e R R
compfiéihd the Iighgotiain Bénongs thehneiclelotisesejusape SEQE IDEN@X3r(8824-4246) in the

T e e T TR
o A
chain @?vi@ﬂgﬁ&hnﬁ/@otide ‘s’élﬁddmm%'EQh W@ﬁﬂd&YHﬂF@p@&b&]gﬂdmr

t - .
”Uc‘egﬂ%ﬁq&sg?eo%‘féj@ﬁ@g@ VC\:nhr omat ogr aphy gf VHE/ Egﬁ{/g

.V h 1, V humvz,.. VI humvl d mv2 . . .
Fiaurg (OG5 FHTGEEGT 405 ROTAC N IS 0k L el e g ot
chain Rbgiag tshnuedtidg semivnce ISEXHE NOmRinahel cofhibietd/Edrdusiod vector

nucIecBnedSeCsreiq%tehgenSIg& Ib%:ggyent on '

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

Figure 9 shows the plasmid map of the expression vector HCVHQN73D Sp20 comprising
the heavy chain having the nucleotide sequence SEQ ID NO:35 in the complete expression
vector nucleotide sequence SEQ ID NO:38.
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We have now found a binding nol ecul e which conprises a
pol ypepti de sequence which binds to CD45RO and CD45RB
whessionid er al so designated as a "CD45RO RB bpeEPIY04/010471

nol ecul e”. These bi nding nol ecul e according to the
i nvention may induce inmunosuppression, inhibit
primary T cell responses and induce T cell tolerance.
Furt hernore, the binding nolecules of the invention
inhibit primary m xed | ynphocyte responses (MR)

FigureCé0 slsovdethievpbasnfid orapai theueesessiopateetbr MG HESREBRONREBSING the

heavfgérh%ﬂ'i Iﬁ%}rﬁhg %H«leggtlc%rseef Séﬁc%dég(l%i\% Q?Xﬂ_ﬁeeve \’e?gex;:p]’essmn

ve respons Secon
vectorabmmide@éqmsw 8Ol ng nol ecul es in the
secondary M_LR Such inpaired proliferative responses
Figure f1 skavesnitherpjasitidRimsapef &#re e‘exmddzsasmi vactop HGVHQ IR ¢anyprising the

neavy WA g PGS oetIEnde SEGHO A2 P LoRRpieeymagosion
vectotnuntiatide sedusnek &EQIMD N1 nventi on may i nduce cel |

deat h through apoptosis in human T | ynphocytes, may
Figures 1 ploavrs Size Eatblﬁsleln @mdrmtbgrapb}f aﬁ'alxms bisViEAbm¥Y 1, VHE/humV?2,

RS R SN0 bl RN B
Eu R A ahw LA 4B

VHQ/limd2,ndgH @ibuedUil andtad \4/leureV2 mgmtmdwﬂwmuaemmhemy
(SCID) m ce undergoi ng xeno-GvHD foll owi ng injection
FiguraM 4 bhdwmBavarshEhameyClooolatoggaphycd \éE/minnd? and YiEakgsD/homV1.
control treated mice, even though circulating human T
cells may still be detected in CD45RO RB bi ndi ng
Descriglit of thel Ineatbsh mi ce. CD45RB/ RO bi ndi ng nol ecul e may
al so suppress the inflammtory processthat nedi ates

TR SRR R SR TR O ST
binds ld’lCDéﬁR@taﬂdyCMSRBimrélﬂmﬂer akdidetignated aBra "W04GRCARB binding

molecet | iR 1y ol B St et BN oA by af 1

immuisdeupprreggient inlibit pﬂmwaDcélrreﬁﬁr@emaﬂe ifdue@ Y nieﬂlttil@rdnm th

h Kj d t.ed t I
FurtheXTang. i PR eToRiey & e therlicRan e ram ey koed HaPHgS
respof@dsgMILRY. OBl degiggd frompuRlires gedtcaumnChs4Rb/RE H)lﬁ@h@fﬂolecules

preferTativ Hs P FRE PO R e datonbes m spardins LR enin e

absenc® of CD45RBYRE G%ﬁ@%&&alhemltn@ sédnaaty LRI Sudﬁﬁmﬁblr@y

oroleSCESRAREEY BTGP HErb ML S enpsiegen Gt e 41tk il grolecules

of the MveASSPR Ia@@é tWeFdhc@t IR dHBh @G HoRRd tH ehdCDASRY/RB binding
reaction hown by standard nmethods (qualitative

molecyles £ e 'H%‘F%‘BP ﬁbayf'%ﬁiucé%&}lrﬂ?%théw’“ﬂ? ABORIPSIH IMRHMRN hssay

Iymphééﬁ@s %Saydédpﬁéft teY diffe@htigch df Meane ith ar e FRAGREE PIeGISHrY cell
| Uor escence, m cr osco% or cytofluorinmetric

th f
Treg)(nb&egsvpsn%n%. rgay ipAYSATE [S9URIQY CelhEarsbls ¥ sHPPrgsgag naive T cell
activafidd.! SA) or radi oi mmunoassay i n which binding of the
nol ecul e to cell s expressing a parti cuI ar CD45 isoform
can be visual i.tion,

Ié n add % zriing,o_f this
Furthereogs, i is foungl thatdmpivo ?Hmtr}'ﬁéraawﬁ 8 QPI‘"@BO B Pirding imrlesuimto
sever®Eorhbifled fhininodeficiency (SCID) mice undergoing xeno-GVHD following injection

with human PBMC may prolong mice survival, compared to control 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
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expressing these isoforns. For exanple inhibition of
primary or secondary m xed | ynphocyte response (M.R)
woregpshoss2aet er mi ned, such as an in vitro assay PCT/BP2004/010471
bi oassay for determining the inhibition of primry or
secondary MLR in the presence and in the absence of a
CD45RO RB bi ndi ng nol ecul e and determ ni ng the
differences in primary MLR inhibition. Alternatively,

that rﬁ&ﬁatbg‘ hMﬂnEﬁ %uégfaﬁ kiR mﬁbctmgw Aok 18§ ff&ﬁh%g&lﬁf?b%ﬁ@/@%mding

term ned by nheasuri MC or T ce
mOle@& mgy ﬁld@wrﬁs%tf@tlnfdﬁmmpﬁoadmr@wasﬁh@ifm@qmtgﬁ|hn@§n adbgratiskin

rejecﬂdhl rﬁk%rf?&i@éreﬁﬁy %s&ﬁlelmf%%r}t@g@ m&%g%ﬁ%gd&es human

OW ng ce |vat|on|n
allogreftiskin| rajer o www I8 S&dP fmiee manap@@tsds\wﬁhhlagam eklaaué engrafted with

monotn%lgé g@éno%tlégrm?cpfu'rtﬂ qf is b rﬁ R dﬁ%@%ﬁ;:m binding molecule

st 1 nmul ors’ such as enagg utinin
may lgad {o [gpienged humen JSm.f_asowaﬁ swuteksy peveriioglodit-editeatien and by

inhibi@ﬁ%h@ﬁ‘edn&ﬁ Qﬁﬂécﬁéte%ﬂ;&t&) %ét{n%ﬁ iy set up in a

ner as Crl except t hat

i nstead of allogeneic cells as stinmulators sol uble
By "CAHERGERB bindingl peleswal issnaanipay molecylgshpatde vhbivding specifically to

the CW@&B%Q%%IS@ drmd3f e escr&ﬁér@g%%dh@&%@h& ?E 9%§bg=art]eed with

neasur e ab y as ove
otherimmiestiass 5he bimdingyreaktionanayr edshomindyy standesd maettedis (qualitative

B e e R T
immunpiéucsegeenemtagrtier ivitb fiuerieecange micrescapy eor agidfdorametric (FACS)

analy%i%%’rﬁzg@%@%%% Iir%rpgﬁ?s%?bgnﬁ%gpag??ﬂ%ﬁ?gpFa%nﬁﬂ&xuﬁoggs §?ri1wﬂ%h

or t ar ¢ ners
bindirgdiefdle miotecLiB VD rogllsaexpeessing-asparficudan CReGisofpomjcag deeadsublized. In

additi?ﬁ thd B%%g;% I?h Qﬁo%uﬁeer%\g&ﬁ{egnlt f}h? éltg% Pﬁthﬁglénc(iign ¥f the cells

corre pon I ng su € an
expregeiag thesd lSdﬁOl’a‘ISp Fat exangdalphibitithef phremag/eorl seccr&idry sliNeddgrephocyte

respof Rt RS PG (G DBPACLER S AFE aifodbamhph bERes=D dprsigiemining

the inbibitioa oiptitnagndriseoohdzsy BhRdh tHecprésanca gpdriit thewsenaedf a

cosYHBST R RSkt AR e B 3 i

second step anti body specific for the first anti body
Altermaivelyy eéhes dadiro aumdtidrizt nodllb®raeffecinedrysled baideterained by measuring

the PﬁMlboérlTugerll ﬁgﬁ;’%emeﬁ grothpereg{%{) %rgﬁH&eﬁﬁg%oglﬁas (Eé%nt | Dr~{he

expre6Si@bdbéd/ SnGabe nabilevglasw. gatfmlloe/i‘r)g CelH’raefl‘Ertlabllry MLRe obfohiclving
i ssoci ation

st R B B o P RS S 1 aerleSn/eb pith Bolyclonal
stimulﬁ_ﬂrﬁm Michnany ;ﬂlml&frmg@hltiynnv(lPHh) ar MFGIManBraaflfﬂ_l%ﬂr? ahtibbéies or
ndi n s, a
phort| ey B TRt B SaRyesa T SuTRAS eiatop TLAGimlar figer as
describedfa@rMibR yxvdpt khaa |d§¢b@ﬂrdf/lalldfgeaxefcw@tlé‘le$ stimglbers ssluble antlgen or
polycB g aum s e 85 HE-RAARHYY HEVaAE Vird A Gharaferaton s

measeiedippgfemblyuds dexcribéeatiovewytBaBRymitlinehecdib¥tatism| ecul e;
and/or 2) incl ude the B epi tope but not the A and not

the C.epito %f or 3)
CytoRR O P et areT sy B @i EEI A hord acpfudhe capture
antibouyli€cadied on the surface of a 96-well plate, the supernatants 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
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n yet a further preferred enbodi nent the binding
nol ecul e of the invention does not bind CD45 isoforns
wowiosizdaznec| ude ) all of the A, B and C epit opeBCDEP10b£010471
CD45 nol ecul e; and/or 2) both the B and C epitopes but
not the A epitope of the CD45 nol ecule. n further
preferred enbodi nents the binding nol ecul e of the
invention further 1) recognises menory and in vivo
such %s l—lﬁ%‘ré}grc]iy tp%?ﬁ»%{dacs SUC eadrb(ytg(% cé%(e#pﬁgﬁgéﬂlﬁ%ﬁaﬁe %ﬁ(ﬁ %%t
absorbhmreds mesaurediin aglaig readef. dihalthgngesinwiet! sudadamiBailes may be

preferng&épl%sﬁte otﬁp VQEW iﬂﬂ?%#ﬁ‘n;r%ﬁﬂm\lljpf@%n%rag{regrPaﬁi‘lli%%%ttgrg%t cells

with anébddidsuspetifiofior sopatieulaide)l smtfacte mnlem@eoThamithDdy earsbe either

. n,1 ref er abl es
oroc GO EIof SHRL 633 1 o S0 BB or
the firal arftibady t4D lod usdal) ahd thebedils are m&brsed with cydeftlioometer.
i nduces cell death through apoptosis in human T

he bR GRS pt BRI Rinby A< 4 BRIR <sRE LR paRRE o dnc
CD45REn00RARRB/RYY bihtingendesuldipst di sease (GvHD) i nduced in
SCID mce by injection of human PBMC vvhen adm stiered
Prefe[ayhgtﬂ e b r&d%@tr{'nérfrlgﬁtgg%lﬁgé ito 6@3‘;“@66%%1@% fs-ggcnﬁlon constant (Kd)
<20nlkz1eb|1eferatﬂyi)6vdh ag‘fmﬁhblayt@QUMbmbrawefemblpwah alket<dnbk PEferably

nd/ 3
e o SRR B 0 PURRRE M IS AP HRILERH 09
Kd<1pitid no k yqre], raoved/ pyefeggbly withue &sl<InMlegul at ory cel | s
capabl e of suppressing nave T cell activation; and/or

Ina f%rﬁ#éﬁpegé)r{reeds g’r%?eé }ﬂ%n tWeI r%%mﬁé 8Ff;ﬁ§sin\}erﬂ%n Bﬁ\gé ‘Eﬂo%é CD45

ogra I'n re ecti on,
isoforssphigdsses t he i nfl ammtory pr ocess that rredl at es
human allo%dgft skin rejection in vivg_in

1) BB ARG ELoRIOPRS RS T RPARRS Qe SPCB@AIFLle: andor
2) inc,ng)i ‘%ﬁ‘e“ﬁlq%ﬁ@ar al?%t%s%gfﬁvélt/s gpd ﬁ%%é) FU%Q&@W@@MH@QUD' and/or

3) do rﬁeﬂiﬁblud@ aﬁy bt he B sretgitdpes opb@haERbletie. bi ndi ng
rm ecul e of the invention b| nds to the sane epitope as

monocl onal anti bod gascrl bed. by Avers

In yetg furtheecrrﬁiefrrefi emﬁﬂsﬁmraé@ﬁ ae%n Fplecylegf (g ygnt 26 got bind

CD44 iBsforROWRIcH @fidebed bi ndi ng properties and b| ol ogi cal
activities, such binding nolecules of the invention

1) all af mepﬁalBtarrdL(D apltgpa;sszéﬂhﬂ CD#5 metticoienand/bor  t her apy

d/ h Di whi ch
2) bofpdne BB BPIGHRS SLhURHIRS BFPRPES AR CLUBAM ot et u

i ncl ude aut oi mune di seases, transplant rejection,

In furBh@F pR¥driddembdtfihaneakobiidih WelleciessraneineBfticarfurther
aIIergl es, as wll be further set out bel ow
1) recognises memory and in vivo alloactivated T cells; and/or

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 ICs, of about less than
100nM, preferably less than 50nM or 30nM, more preferably with an ICs, of about 10 or 5nM,
most preferably with an 1Cs of about 0,5nM or even 0,1nM; and/or

4) induces cell death through apoptosis in human T lymphocytes; and/or
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We have found that a nol ecul e conprising a pol ypeptide
of SEQD NO 1 and a polypeptide of SEQD NO 2 is a
wEDMSRL2RB bi ndi ng nol ecul e. W al so have f ounBCT/BER2004/010471
hypervari abl e regi ons CDR1', CDR2land CDR3 in a
CD45RO RB bi ndi ng nol ecul e gf SEQ I D NO 1, CDR1 having
the am no aci d sequence
Arg Al a- Ser-d n-Asn-11 e-d y-Thr - Ser - IIe An
| GTSIQ (SEQ ID NO 19), CDR2 having the am no
5) mda@& éqt&e@o@es@p il telerancs (hvits@npios- Ser  ( SSSESI )

bS8 B g B B i by

InjeCtla'l N&@ﬁbn PB&MGIvaen havititredndlah Bffedtiyp amoant; abbr r egi ons
CDR2 and CDR3 in a CD45RO RB bi nding nol ecule of
me.Etg Diymiecylepruoneaytasgstemecels naturaldiilter selr@dfer granulocytes, but

fspl I1H) (SEQ D NG 22), CDR2
nottoﬁﬁé\}?l%é oré@ﬂ&h@gytam gé}sé,»e( uence Tyr - Phe- Asn- Pr

8) supppyte MxendiffprentiationTairT- ¢ofls wnpna cherac@rigtic § seqiatony gedl(Tieg)
phen&)mﬁel\lgxg)lprKYNEKFKG) (SEQ D NO 23) and CDR3 having the
no acl d sequence

9) indgrgs- Tapulatery Ppiis gapabierqlsPpRreseing Mive (rw\mmmm qn8k® D
eC|f c conpl enent ar mnjn

10) SURGIRGHS TR T Rl s PRE SNBSS P din Alpg ol eyRiseton, in
partlcmblr Gbp;ﬁ@mtthéhﬂﬂﬁnﬁﬁt@ymrmﬁ et ﬁ‘féﬁi@@f‘hlhﬂé\dém@rafg ?kln rejection
in qu, |Q§Cgﬁtn§%g taInCSI @E%wﬁﬁ eman sg{ne@E%rntgr%@dt@% r\r%rr\én%clear
splendscfymegﬁd/uel y, Wwherein these CDRs alternate with

[ CcQ ant regi.ons. SEQ
1) prefoRgs Papa Rk A OG7eM SUNgHE i AL NSt SCUp TigRmiocRlo: 3,

and a SEQ D NO 2 is part of a heavy chain, e.g. of SEQ
Ina fﬁhb@reﬁerrddbrﬁb@d‘iﬂnﬁﬁtfthé bﬁhﬂﬁwbb@@l&cmﬁ@@ﬂmdllrﬁ@nh& biR€s to the same

i nvention eavy chai
eritorBiaBE o BARGE ABOMABE e SRiibRd b AV S Y Aynology
158, 3QrEBi (1994, t he antigen b| nding site of a nolecule of
the present invention. IS knovvn that the

ntri but,ion e ht c iable re nito
Due 1§ 3 dbids esHioEagn GWWPWa%?%a B Rocalaiiugs ook R
molec[]‘%é of tne lh‘liﬁhtlaﬁ 6€ patiedatieresul thbﬂchGFﬂoameﬁaﬂy%idm pRdishylaxis.

t hat d.heavy. chain vari.able reqi ons have_ an
Diseatah AT G BIREL 1o redivantih areohat IO -ASHY EEtides
autom&ﬁ@wéﬁiﬁéﬁb&b)’trér@‘pﬁnﬁ Bl dtion, aferPb i, mflﬁﬁmt&y%%b&%d%é and/or
gg sent invention provi des a b|nd|ng

allergifig, 254 B a5t B

S10% east one antigen bi ndi ng site,
e.g. a CD45RO RB bi ndi ng nol ecul e, conprising in
We haedqoemntiat & noiaauiy stipraihge: peiicpide DBRQ lﬁw B&H a polypeptide

of SEQING 2 iRl PR Foeuleon s e B3y Tl ihemarvariabie

reguonbam:omg (DDRZ‘aéﬁdKDDRQ'I ifl aswnwas bindin molecule of SEQ ID NO:1,
CDR1 r Phﬁ Asn- Pro-Tyr n Hi u-Ly

-Thr r Asn-
i Efg‘ll@ 9cn § sﬁé@ W&\rzggr-lggn%ln
(RASQI&ICHT@QR@E@VDW@AIHQP@RZ;% ﬁhe?ﬁﬁu@g%g \?ﬁ e[l;_lge S(eé-ESg-[S)er-Glu-
Ser-“%%%@%*%% %@ﬁp&d‘i a@&&&?ﬁéﬁwgg SW%?’E@P acid seqyemferGin-
GIn-S@SRAFThit he-MOSIRIIThr (ACBNTWPRFPY @EcE gsNe: 2| ecul e
conprising at |east one antigen

We also have found the hypervariable regions CDR1, CDR2 and CDR3 in a CD45RO/RB
binding molecule of SEQ ID NO:2, CDR1 having the amino acid sequence Asn-Tyr-lle-lle-
His (NYIIH) (SEQ ID NO:22), CDR2 having the amino acid sequence Tyr-Phe-Asn-Pro-Tyr-
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bi nding site, e.g. a CD45RO RB bi ndi ng nol ecul e,
conprising a) a first domain conprising in sequence

w0 b@shyqer vari abl e regi ons CDR1, CDR2 and CDR3PCHEPIH04/010471
CDR1 having the am no acid sequence
Asn-Tyr-Ile-l1le-H's (NYIIlH) 8 SEQ D NO 22), said CDR2
havi ng the am no aci d sequence
Tyr - Phe- Asn- Pro- Tyr- Asn-Hi s-d y- Thr - Lys-

Asn-l—bél@fglg)lggn é%f]oé‘@ﬂ)%% haw% ég gEgm no Wue%ﬁQ ID

NO:28eind@ YR Phavily theoéramarappquu@msmfely S@VNMBW;J(FQ@Q\@-TW

sorp R BRRP TR 2 oG one Cor . CoRe' and CDRB

CDR1' having the am no acid sequence
CDRsAirg-3ApeciSe coBblenisiary dete@hipinfiegiSes which arespigo called hypervariable

regiol VAo st il HEahden R, B SEE BRiopRs are

part of si‘quaameré@am amgthc(tmmw B0 Agr SEQ BnNQO2 aeskediivelyaemrsein
-3 n-Ser-Asn-T - Pr o- Phex
ese S ga T o KPSt AR R o{ ETUBR. 4S80 Bvos
is parpofd kght edaiem)gobfr@m ID NO: 3], asd a GE@IDNNOGhismiasti aig Heavy chain,
ervar n
oo o SRRl NG PARNR HERHH SE A o es SRR ¥R

of a hdampihzircEpthes wiig tienCBRY weae asddeiatdtjght viaain abdentially constitute

the et AeinczE i Eitareaun b Pehes ot ueEH B AR el b

contriBLdA ©i8de By aUYIetcIham, vagiable rag@DﬁﬁﬂRé)’eRBrgehmjofrtgndmg is small

nol ecul e, cQ sin e of SE
compB G SRS A S BLRER ISP ST 5y D st
heavyEEHEM v&lab@ regiofs ﬁa@@memlgennmwr@mtwdﬁomfheﬁmmm mblecules
and | ﬁafr dormll n wléﬁiﬁ’ﬁ“ de of SEQ D NG 2,
are c%manon re 9 8s HpdisHo {¥8dy, and in anot her
aspect a nolecule, e.g. a CD45RO RB bi ndi ng nol ecul e,
In oné @spact HelGesenp tlvgpiapt proeided a SEQND MillecBe aodpusingat least one

anio B8 SR il L I BATRD bl po

hypelanaii@reyignel GPRPICOR2 ahd SBQ3DSMDCD£R1 laa\glg thxeeimmnteacld sequence

A A T SR T e

Tyr-Pm@lAsm%n%A@ﬁ i—ﬁiE@lprNstlTwAssEQmeNeha Lys Gly

ornEERRE Rk SER BEMP D Rad SR Prshmibine priho B

sequ@&rees&@lywmzﬁma %TPW%@TWBXBFH@NV'FDWT@HQ RNt pag. and

different chain .g. the first domain being part of

direckRAuh@ianis EREh, e. g. |mTunogI obul i n heavy chain, or
fragnent thereof and the second domai n being part of a

In anlf)ﬂhghésﬁébﬁﬂhé Présedt maélntidm'l'ﬂﬂm@s@ﬁuiole?ullelcghtprrllehglam le@st one antigen
ra nt t ave er founa that a
b'nd”@bﬁ'gaRQQRB Cﬂ?%@&%ﬂ%@%m SHEFAHE D t he present
a) a ﬂlrgb/&ﬁﬁélﬁ) eomgngnglla%ia'a@éﬁi% tge mepérgarbleaeylopsiODR1, CDR2 and CDR3,
0

sciy S 2He Disirang egh e oo o PaleehE (TR P o No22),
sakPODRD tisviRg titeshBoaicRbsequence Tyr-Phe-Asn-Pro-Tyr-Asn-His-Gly-Thr-Lys-
Tyr-Asn-Glu-Lys-Phe -Lys-Gly (YFNPYNHGTKYNEKFKG) (SEQ ID NO:23) and said
CDR3 having the amino acid sequence Ser-Gly-Pro-Tyr-Ala-Trp-Phe-Asp-Thr
(SGPYAWFDT) (SEQ ID NO:24); and



10

15

20

25

30

as a nonocl onal antibody (mAb), wherein the binding

activity is determned mainly by the CDR regi ons as
walemsed2edd above, e.g. said CDR regi ons bei ng PCI/EP2004/010471

associ ated with other nol ecul es w thout binding

specifity, such as frameworlk, e.g. constant regions,

whi ch are substantially of human origin.n another

aspect the present invention provides a CD45RO RB

B N

CDR38,COR Y% -h3dBg (Mﬁho awidi sequercel ArgeklpSea Gt Aby-lle- -Gly-Thr-Ser-lle-

ol LRI SRS P RERRCE PTG oy 0 oo srcor.

SefABSEN-IRBS & (SHSES | BD(SEQUIDENQQD) add ﬁ@R&h havieg fireesain acid

i nventy o ich i chi i | .
seqRHER CHBRUEP AT S TBody - I ang et TSV BE o2,
e.g. ahd dilésn@qobblestsltiesesncl ude chineric or hunani sed
anti bodi es e. g derived from anti bodi es as produced by

i oG 7oA AR i BB BTN e

regiorsh@DR1,0CDR2 agl €DiRIaan immunbgldbdis. heavys cimgh eandibe second domain
tibod f t f
comp g, SEUEREghE MarRT R o R botnae By S TR AL

immuhogidtgittin ligstudklny consi sting of from 10 to 30 amino
acids, preferably fromto 25 am no acids. Therefore,

o G A R PSR LIRS B3R B
molecsitegkcbmpegihg d @olypaticie of IS&@ D KO: Il esd/oantpolypapldet dfAE@ID NO: 2,

.. B hi. ' [
rto 3 R R R ARLTEN S AT\ T o
a polypegide SEE@ID NO: Rpeb. ackinadicmuormiclonsl ag1t|bodm iahe irt h\r@other aspect

a mol%cghé aiﬁkjér%qglgg%gﬁﬁ%lp @'9 n ?ecgji% cgrrégnan% ﬁ(hal gase c?ereECS) D NO: 3

and/of8polpeptidesof BEENID KO: anjrefapably compdivinghintdne domain a polypeptide of

MY CTIENE I ss N S T E

mono8bh&rangesdy. €. 9. the constant regions and the highly
conserved parts of the variable regi ons are of human

whertfh 5030 Hacty Si5E5TaRiTEh 32 EHe TR an Acvie dsiie ot piithentice
of SEQAD Nb] €of 8BQADNGG] mspadtively, aftka bylpesptide ichBEQ 1D NO: 2 or of

s [§RORE FomelBi! TiRserarche HegiohendeSaaPeiPRiiEh, dngereraly

each Bd)rﬂdeﬁa)f beo® walfterére @hainse.gethg first @oaTadNeip@pars obdn héwyy chain,

o5 BRSNS DT 9L BS80S e

light dhramt %gnén %mh%@%&lllﬁgﬁlﬁt&ihaiﬂﬁrﬂ‘fa@ﬁtent théadodit, E. A et
departrrent of health and human servi ces, Public

| t ut f heal.,th.
We hweeéﬂgpaf DU et 2 et g MaRedh atSatbd;o teprasen
lnvenf@MsQ\eCIﬂSRdw{B igking yrrwaculmnlmaihmgmu bigy lh&ﬁmn body environment.
a human .| i

ACD O L gl{ltﬂ Eﬁg&% es%éapgtgjlr?q[{?trtge Bfeépgpg}sﬂyog ap H’gjs%e designated
as a rhMﬁtﬁ:lorBl @ﬁt%@@hﬁﬁ\b)s amdnrei"retaﬁé)bxrcom:ngt ébt@ﬁa;mrdeﬁe?mrfwtmﬂﬁﬂye)y the
nos ef era

t han one gl ycosyl ati on t
ODR (s dep e ohone L0594 GPRIBIPN bR 2Sradatecin piver
moled&f \gitrRt bindiRg spasritg] SUeh Y Irdiedorisidl @ doBstant regions, which are

substantially of human origin.
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| ocated in the constant part of the heavy chain. Mst
preferably no glycosylation site is present in the
wae 2005a2¢0 r egi on, preferably no gl ycosyl ati on BCT/BP1004/010471
the framework region. A preferred constant part of a
heavy chain is a pol ypepti di of SEQ D NO 4 (w thout
the CDR1 , CDR2' and CDR3' %quence parts which are
specifi ed above) and a preferred constant part of a
i ght chain is a polypeptide of SEQ D NO 3 (w thout
In athh@r TPRE theprsealovantiRg psavidesecCDATRORBRINGING amadecule which is

not the &LJC gﬁgl ARBYG) "Ac¥es %l|e§9r#%§\bﬁ/ AvBHAL ), bﬁi‘&ﬂf‘érﬁﬁu%uno*‘ogy 158,

anti npri'si ng vari a
314- 38ﬁ1(h9>94a\c~fdcls§@q9rmtseddxy referentie ﬁi@’ the pds<BEEs mauex;@nzmg AB.
whi ch conprises CDR1', CDRZ and CDR3' according to the

In an&ﬁ&iﬁghcﬂ tﬁé"\%@sbﬁﬂnméﬁ &r&nd%%%v%%%]ﬁ)] ﬁﬁ&lﬂg folé ¥ 98ording

or of SE rises
to theggregent pprptioahidpra eierne iatymanigegeor @rfglgetmman monocional
antibddjvention. Further another humanised antibody is
provided conprising a light chain variable region of
amno acid SEQO D NO 7 or of amno acid SEQ D NO 8,
Examples 9 a CRMHRYES bimsing molspries inghlechiaaricaas dwmeinisgdteptibodies

t |
e.g. dgﬂﬁﬁﬁﬁﬁfﬁﬂﬁbdgg@é‘f‘d& ﬂrQE‘ué'aCUchf CQE%\}WS%V%%H&\%Q flagment

there@’oﬁﬁr Feba2 @nsklfab:tommantﬁ ems" ae eloglgiohgintas singie goragiamntibodies.
A sindI&¥84h 'aﬁfbodg cBRQE K th’éﬁ%‘?éﬁlg ;Q@orﬁ’sr @%Eod;’”ﬁ@ﬁﬁl | h?ht  chains

provi des a humani sed anti onprisin

covalwlyggcgﬁ@bmpgptjﬂe lnkesmeualyNOnsistingef fepnp go yp@%anm@ axids,
prefergﬁvngnN% o8y arﬂfno%%@sDTHQe%re Aueh 'als}truf:t'd d 5'(\%;1 r?cﬁ%ﬁ}de%e

i nvent1on provides a binding

constgiipaniof éhe heavy godyglaimhpmsand df ia b@ltﬂqubmat thiesrodll [BEQAO spacer
shoul{:ge %s %F\tl?énétég%%\%%ée? 8%%?1%13?ﬁ§$ﬂ3% g %@&rieqt% hagl{lbég% Rteant an
antibadyhirewhich thepeanstagé regivnsiofiieaweahddight dmairys @”dmﬂn B ofghumam origin
i FRLUPSES o TSR S OED L3 53 e
originNgy @ hamanisegehijhodpis nteantfarSEGbDING vhi¢rsthe thyparvariable regions

(CDR%?% %gﬂ%-)c]uma? @%W#gﬁsﬁlﬁ%%grw%ﬁ%{ggﬂh% oéher part, e.g.

the anelaylpagtqnel@ndﬂhﬂﬁ@lwcmemethpm‘tmfnm ypEpte @giond aRE6) Himan

oo ByhEls SR My PEIAPBAI, e

sequeveENVtBE)/pladﬂthfe variable odgigrepadjatenbfo (BEQyYRRNDisdle egtbna.
pol ypepti de of SEQ I D NO 8 (such as VHEN73D/ hunvl), -

=0 t 0 .

oo R AR 1%, SRR B 8 Mo R PP v
any kl8EQ‘ PaneveR regidns q:@loppetpni pbetsaff tl@EthDaNﬂwSa\(ymh\amsasf human

: t he resen
oriin SHRREMEIEH R HRSEL S AR50 A 00ehtrl A BERSEY'
mmumﬂogﬁ@iklnt@ﬁm I{EUEIO R2) et ADR3 desarnEntOhaa)h arldIRBn4rEégpvibes,
Public%@aﬁﬁ%ew%aéa‘?ﬁgﬁthitute of health. Preferably the constant part of a human
heavy chain may be of the 1gG1 type, including subtypes, preferably the constant part of a

human light chain may be of the « or A type, more preferably of the k type. Preferably, said
heavy chain comprises not more than one glycosylation site, most preferably the
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.
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NG 19), CDR2" (SEQ D NO 20), CDR31(SEQ D NGO 21), or of

a SEQD NO 1, SEQ D NO 2, SEQ D NO 3, SEQ D NO 4, SEQ
wWO209026216EQ D NO. 8, SEQ D NO 9, SEQ D NO 1 , BEEPIN04/010471

NO 31 or SEQ D NO 32 includes direct equival ents of

said (poly)peptide (sequenced; e.g. including a

functional derivative of said pol ypeptide. Said

functional derivative may include coval ent

nodi fications of a specified sequence, and/or said

functional derivative may include arri no acid sequence

variants of a specified sequence. "Pol ége ptide"

A prefaued conmantinae of pdwary elpinér 2pelypentide of QAHW(Be‘HW'H@Ut the
CDR1orC[ﬁ!{§’ taﬁg %r_’{;rgs‘;gédrﬁéﬁeg pah DRicRGr&s érﬁ’ﬁegleﬂ)o‘;/é’) SR Rk

aving an am no acld sequence
consta'tt @attlorﬁg light ¢hain lNatFm*}menme eh@EQ@MD INO: érw(wltbﬁﬂlth@ CBR1; RPR2

and CER AR SHEAILA dee SBEEHER BB N PO YPEDL] de of

I'nvention I's a nonoclonal antibody, nore
preferred is a chimeric (V-grafted) or humani sed
We algchivegioand adiumanised |a@hmdyarwnm@w a lighé Chritregiadiaregion of amino

acid Sfﬁﬁa%géléﬁ 8Id%f JMRQSLARRQ AYNCPS n%rrs@?blﬁ@lt CDR2' and

e further nutations Intro uce Into
CDR3! acovediog ko (hERyessatjneention and/ar isdheayy epaio waraaa’rvﬂe fsgipp. of SEQ:ID

NO:9 oF & §[§6qu6 he \X/W rﬁ&ﬁjsegrct‘ffm PERS aﬁt‘i‘bb%de)écordmg to the

I Ses no nore cosylation site.
preseptnevearmabj Further dn@ihe“ Ingwneqd erttlborhy isiprevidesl @mpnsmg a light chain

variable %g\f/ol%odcf%ln%é 2 dI tﬁ[]) NBSf 0 f%fn%é‘gl:rx S ¢ N@%Wrﬁ’&h' &fr‘npnses

resen Ie regron, and eveén
CDR1pr@3l§2‘aﬂuU)CD®3 gbwdrsg It@thecmeserttmwestlmmiécma lireravvwaaln varlable

regio%t?f{%%@il/lﬁ&{(? gll P ofoéE(ShS Nﬁ%ﬁywﬁﬁrb@ﬂ%@@crﬂi? Cf(ﬁ@!a%{d BBR3

n-srte s present regi ons
accorlirts )he phesantatveotiosl. derivati ve of a pol ypeptide as
used herein includes a nol ecul e haV|ng a qualitative

iy 88558 B e SRETERR 00 s BB i
polypéstidedd SRQ HNNOCDASREBEQAD die:10 elmdib pdbpemweloﬁéﬁmm N@eisor of
SEQ gj @gr% r)}érll%gr%ﬁ% ggéécggéﬁ{eq!ﬂzeﬁo ro‘”i‘/ra%glay&ﬁﬁrﬁé ﬁr%lecule whrch isa
humaniegd ﬁnﬁbodytchmprrsrhg agetypeptde offSECfl ;ﬂblNﬁ)éb_D; QféSdE;Qrtlbm a@]and a
pon%‘gﬁj&éﬁchC?%ﬁgbt—}e?rn??gaécg| v[a\'t%l %e OI sauzggmt oI gef i ne

am no acid sequence variants, and coval ent
In anatbeli dspeett the peeseht iaverdion pecpxjdeatea woarighidantibody ermprising

-2 peERL oSG MLl Bofls e R e G KRV o Tferumo),

-a pd)lpe?me:sfaﬁQ i eEnd alndla péel)g)eptiﬂe ef SHfe iy NGl (ss?eq @eh/d-éi/humW)

- GBI MRl PR R e T TS fPL BB BBt 2,

- a poBp¥ptidest SHQ ¢ &iCabd ynrﬁatdﬁbjﬂeptlcwmmﬁE@B%\l@J&fsalbh as V:Q/humV1),

B T S

Wghﬁmmﬂh‘flﬂ)ied sequ(e:rtr)zgRoagﬁdsubst antially retain EEE

-a bt RISk Pl P ASonpoP Uy e R AP ity
WENY 3D/mghwg), nol ecul e con‘prr sr ng a pol ypepti ?e of SEQ

NO S

-a popgrlite SRR Bty BB RrelPrgee o bbits Brfag o
WQ730/hehVvaEQr D NO: 10 and/ or a pol ypeptide of SEQ D

_ a porenti®d ofSEQ ID NO:32 and a polypeptide of SEQ ID NO:8 (such as
VHQN73D/humV1).
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SEQ D NO 8; or of a humani sed anti body conprising a

pol ypepti de of SEQ D NGO 31 or of SEQ D NGO 32 and/or a
w@oiogpapte de of SEQ D NO 7 or of SEQ D NO 8. TPET/ER2003/010471

"coval ent nodification" includes nodifications of a

pol ypepti de according to thepresent invention, e.dg.

of a specified sequence; or a fragnent thereof with an

organi c protei naceous or non-protei naceous

A pol;%%%%e?%%c{og@g% ggtﬂgﬁi)resthslh IOI’I e&ea[ %rgﬁi%%%gified sequence, e.g. of

ces trans
CDRINGHEHT I NO: Zﬁ)sCDBﬁ\(SE@nD Nmarsy |Cé]R?p(ﬂl§Q)éTme%45), CBRJ! (S§Q ID

o RG4S SRRUBDEors! S ke 3 g el B e o

NO:2,RERAD NR:BpBEQADNQ: |4aﬁEQ| IBﬂﬁDVySEQtIDdﬁIDISeBE@lerPé@(ﬁ S 1D

no:1 AT PRl SEgER NG 2Ry et GpREREN 51 fpypeptve

(sequsnectee)m gdinsiudieg ao‘nncttnenan dwk/atwesuf dalelspolypepthI;e Raidfesstiongl
| ati fications

|
derivalis DDA CuP Rl g RERioR R A Spe TRl LdeBhee Rtlof §id functionai

derivalios indyriacisdeadripb alcidreeduénaeatariants aiaespetiged ssqdencef t he
action of reconbinant host cells on the expressed

o fPuBE Ry Spatit ARy BT HD bep b MR Enprising

amincadidsejppeddd egcrgbtutatypeptide basgs hbyihg ke snduescid sequence starting

at the 2 Y Gl s s (R B Pl e T e
polypémdilefdf tiad presentiimehtiaheis Iwﬂomc}drazl atibodf, morel preferramtb a chimeric

ovord RSB RSB Bl B S BB ot oo

graftedpmonoclgial apsbafy rhaysomaay mtgmcmmdteefurta@dnmaﬂcbmsjnmedlmed énto the

AT N g TN T T T
antlboﬁlya;@mp'ﬁ@@s n@ mord than&be (QWSQ)IatioGQ‘,Vtal Most m@fdra‘bly:ﬁnd Olﬁlé

glycosﬂe&gp &ﬂﬁ g‘f 7 El Q!ﬁc?sglggcgrgi%{ee WP\%E %tl)lii’ bg glycggy?%{%g s&e is present in

the vefipBRirtgief, @ﬁﬂe@ﬂmrarpeefmmyrnoa@ymmﬂmdsnmq @eers@at in the variable
ants, such as |%g%noadhe ins, and N-termn

regiony fafr t}wg Hga\(yo palere gel ably ing cog;é@ﬂp@rﬁgtgés prepBrhtdn gw-ramework
regiond (FR'g)espect to a native pol ypeptide and its
functional derivative is defined herein as the
erce e of amno idresjdues.in i dat
A tunna i BeRece Svhealiit el i inidela HaReIg oo
qualit§tve RS gioaliaegvifyan t b&rﬂrﬂ@ﬂ IyipepbdigRptiad tethe prds@ht iGertion, i.e.

havm%ﬁ%“%ﬁ?f%@ﬂ%g@hﬁ é gg}ﬁfm %Qgt%%g p%@ve includes

fragm@ﬁ@%n@ﬂfdpﬂ@e QWOWdWﬁe}é@déé'&&Pdlﬁgﬂd a8 %ré&%npﬂf/ént@ﬁ
he sequence jdentity N or Cter

Frag“%%&‘%ﬁ@?“%‘i‘r%e fRgions W%'Ptth%ﬁ%q@ﬁﬁ? p %80'&‘6‘?@'@? &’é@org@g to the present

mven’t'icfﬁj 6g. 6ga|s§§(ﬂﬁéd 36q@ENRO MRk @8hHn ' d&ﬁﬁ&&éslsdﬁéd @cpd@fﬂfefﬁmmo acid
rans for the allgnrrent are wel |

Seq”%? g?%?”ts raé\dé%o"?'ﬁmdl" dificatigpari § P%'ME%WIBP ﬁﬁCQId'“Q é‘ﬁ“fr}%o"ese“t

inventisi. 8%. ofaGpedidll dTbheH. Ml BhtiibRg deflalves Ef@p@%é&de according
acids are |dentifjed by either the wel]

to theﬁr?@”élﬂvé'ﬂtt% e@r Ot & PRRAITESSeaHERRSs PEREPY ﬁ@"e FHeastabppt 65%,

more pﬁa%rﬁ@ly%@ 1hsBESBIR PSR, ¥@dr ABke preRf AP at10adiRbEGHTES, Mbdth
differences in their am no acid sequences as

pr efer@gbf@é}e@gt alpuh Op Vﬁ@é‘tﬁeﬂéeml?@’ Vi) ihg@npneaed gequence of a
polypéptideict&Ring&o Bhe present invention, e.g. of a specified sequence, and

substantially retain the ability to bind to CD45RO and CD45RB. Preferably, the functional
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of a specified sequence. Am no acid sequence variants
of a pol ypeptide according to the present invention,

we2@s/0of21a speci fi ed sequence, still have the BWI/EP1094/010471
to bind to CD45RO and CD45RB. Substitutional variants
are those that have at Ieasq one ami no acid residue
renoved and a different an1no acid inserted inits
pl ace at the sane p03|t|on in a pol ypeptide accordi ng

~to the present invention, g. of a specified

derivadixg hia# 6@'%%@% binding Sffinity of ahmdmyﬂbléc@e aeMBrisingapelypeptide of

SEQ I‘EﬁNlD PRI/ B(S]y;%b'tlge bf‘SEQQDrWd) SCYf fhlﬁ]ﬂém?&?é‘ntlbody comprising a

substi t ut ed, mul

polyperiide 0&.%5%'%@0&0@%% NOsma@ld/@rm eelypeptideef SERED NO:7 or of
SEQ P&} of & H§ﬁéﬁl§éﬁ‘§f|\tlb\6§% b@ﬁn‘hé%ﬁgs &B yﬁé@ld\@ df %E‘EFEJ RD:31 or of

nore am no aci ds i nserte acent
SEQ IBNRe3Zanddora palynsatide elSER 1PN 7 oo nf SEQa[D;Nﬂ)ﬁpept i de

according to the present invention, of a

The te?ﬁﬁ%b@él&‘i{ &GS mc!llmdrh?ﬁﬁ]'ﬁ&a\ﬁoﬁ:g g&gp%ﬁd@%c@dmﬂ to the

aci d neans connected to el er t or a-a
presept jpvantienag-g off auspeeified ﬁ%qteampﬁmraecfmgmwtmre@mth an orgamc

protelHé’créo@Etoﬁ néh- Srotté?ﬁa%%owé B&lﬁﬂﬁg& [apg??tr RisL Wh%ﬁf‘o%cgdug Sglypeptide

ol ypepti de acco esent 1 nven
sequegeesy agg@@st-ﬁrwlag,lgqu@mbﬂcaﬂ@rm@dalem mpdified pcylypeptldes e.g.ofa

spemf@%ls‘%hé’ﬁ@ sfﬂﬁ’idv@rﬂtnesa g}:'bﬂ&%%d’i@d’% %43@3{5& @%ﬁﬁklng

In a particu region o nol ecu
Cova'mtsnom%ﬁ?éons)@mdradﬁ@n@bq ininedticed by deadting tarpeted aofine acid residues

with aéﬁ%ﬁ\ﬁ:g W&Wﬁ q@g’%ﬂ&ocﬁ §§g&? sglgcl%g)swes or terminal

feS'dU$$mf@¥@S@ﬂAT®mﬁi@€n§$EQ0@-th%pnal ensifitations thet function in

seloc R B P R AR prlalopeippdations g esut of the

actlontqﬁ eecombirani bt 0§&aq@mtﬁ@eanpfes@aﬁzpelypeptwmmmmm@m“é@oaragmyl
resndué%%% Pecﬂ_@nﬁ)%ostﬁ%ﬁglgh%ﬂ/ Ggalﬂmafé% t@‘fﬁedc&?e%ﬂgﬂc? ﬁg Sfutamyl and

aspadmmm@wmmmmmmmmm@ﬁmm
conctEE P 4 e S R DR RER Gy av v
phospbnrc/lmibn of hythsowhgnmupaof sbrﬂ&tyumnteeordﬁre@ﬁ)ﬂs?eslduesSE@t@Iatlon of the
o-amifuoufe 8°Puf ol B e iR cOp - o Bo ParAgon
Proteins Sthetupe aB@MolchMEPtdpéﬁles BEQ. Préddhén &Tu0,Bd4i0Francisco, #)p 79-

s0 rsBRL RSB Bl B el Nl S e

accordm@&rﬁta @msent lSE@tBn,l‘&b.ldf Eeicd gedudiek \Hpe I@Iﬁéudzlﬁnigf) aelR
i on includin

sequepigderiaplsrs i o CROREReH o Ao b O e aR o heteroiogus signal

sequenhgasent i on; - SEQ D NGO 12 encoding a pol ypeptide of SEQ
ID NO 10, i.e. a heavy chai n vari abl e regi on i ncl udi ng

"Homci%%yRé mtﬁgﬁRszpecp % anative poﬁ/pep lcpegandoltstfnr?ct’%glsd%?ibative is defined herein

as the percentage of amino acid residues in the candidate sequence that are identical with

the residues of a corresponding native polypeptide, after aligning the sequences and
introducing gaps, if necessary, to achieve the maximum percent homology, and not
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.
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- SEQ D NO 13 encodi ng a pol ypeptide of SEQ D NO 7,

i.e. alight chain variable region including CDRL,
w@DRg/02and CDR3' according to the present invePtT/BP2004/010471

SEQ D NO 14 encoding a pol ypeptide of SEQ D NO 8, i.e.

a light chain variable regi ¢4 including CORlL CDR2' and

CDR3 according to the present invention; - SEQ D NGO 33

encodi ng a pol ypeptide of SEQ D NO:8, i.e. a light

AR 8 L O LA R Y SR arin

acidseuainimg azidsary plmptlfleijeb)oé|thsEtbeDvéNCRr®wn singde-ledtehedtisee-letter

Jesi nhtlo' n variabl e region including CDRL, CDR2 and CDR3
99T ng to the present invention; and - SEQ D NGO 35
encodi ng a pol ypeptide of SEQ D NO 32, i.e. a heavy

The terlnalaminaacidlsequeregi varianth ciferditm gwo@lelas VODRRD nandiff&@BRGes in their

aming §G S0 oL NEBEESEAL, eI e D ANBAS bR enton, .0

rven
ofa sped:nﬁrefwsﬂcrexehcei dsnico a'pldlssqm@wcpofayamts lo€ atpolypspteiecamdomdingao the

5 RB l,ecul e enc¢odi,n he am
preseflEy e ion e B roRaRy Setpisens i neRRE R i Figd o, EPgaro and
CD45@B§§ebttithmmarmtwrd/ﬂmse tlmtefaee ableystaor®, amino acid reSldue
remo@%%nn é: le%% gwﬁﬂ%COd ng%ri (5f DS F%?:S%?hge %%éue{)]ﬁlct?on in a polypeptide
accordingeo thegpresam dhvieation) wal. edh lspledﬂemmquemm g’f hase gllJbstltutlgns may be

. ol ynucl eoti de. of nd/ or er an
singlld ST FIE PRSI a5 Bies Bokeiegies sah sb e hdigay be
multige iers tthorpﬂbl)el’Htﬁlheﬁbldd aaveglmmm/ ubgti@teaidh yegdne totlcule.

NG 8 and/ or.

Insertbog%%aéﬁp soaég g?osg i NS Y ag@s %gi { %%%?é%ipgr_r\]gdiatgly adjacent to
an amﬁﬁkls add @gagaﬁlcfkaksvomwri ife pﬂypgﬁﬂdlid\i@rcﬁn@tgﬂthéfpressent invention, e.g.
ol, tide o 0 trde o ,
of @ SREs oAU o G REGIAEIe SPRcaskts ot REAECHON Meas pofpipierde oither
the aQErb%ﬁQoDaM@nﬁo ﬂJ’ﬁﬂtl@dD%(()M@%ﬂHed@m% a@ﬁ@@eh@*a‘? vafdnts ar@ those

| ypepti de of SEQ D 8 .and pepti de of SEQ D

po
with qQ&,01 57073 AR %@fc'n@o@qhd@gh%ﬁiﬁor Inht (G0 PERSPALIBYRBION dR 0. Of 2

spemﬁgd s%%@eﬁl:é\'%r%o%d @rdlﬁg@{ Qel\é@oﬂ»é’a v%ﬂgrl)t@ wwill R5vRf sHeaR o amino acids
ynucl eot i d SEQ D NO or a

de'et%’df‘ “é&ﬁﬁ@@%f’ BeEmees- 14, pref erabl y conprising -
a pol ynucl eoti de of SEQ D NO 1 and a pol ynucl eoti de of

We ai86Ral Mdnd Ine pol@nm&o&*ay@é béls?opf SEQID NO1 and a
ol ynucl eoti de of SEQ E ol ynucl eot i de of _
- GG@@Q%W&@W%TT@%%GMQ@&T@&A%@ &3 N$:Ri), 8codig the amino
acnd%eﬁ@édﬁél{ﬁkﬁ)ﬁ1 -de of SEQ D NG 12 and a pol ynucl eoti de
ol ynucl eoti des conpri si ng

T AT DA et BaadSRRy BN R} saceriie oy araadscenaance o
cDrep; of SEQ D NO 32 and/ or, preferably and, a

- ACA@?&%MB&gngfGC%%\?TCACI\(IBQFJ(SOE%Q ID NO: 2% ), encod?ng the Sé’lmlno acid

sequence of CDR 3;

- TTATATTATCCACTG (SEQ ID NO:28), encoding the amino acid sequence of CDR1’,

-TTTTAATCCTTACAATCATGGTACTAAGTACAATGAGAAGTTCAAAGGCAG (SEQID
NO:29), encoding the amino acid sequence of CDR2";
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;
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- a pol ypeptide of SEQ ID NO 31 and a pol ypepti de of
SEQID NGO 7, - a polypeptide of SEQ D NO 31 and a
weoiogpapte de of SEQ D NO 8, - a pol ypepti de of PCSEEPI0DI/010471

NO 32 and a polypeptide of SEQ D NO7, or - a

pol ypepti de of SEQ D NO 32 d4Ad a pol ypepti de of SEQ D

NG 8; and pol ynucl eoti des conprising a pol ynucl eoti de

of SEQ D NGO 34 or of SEQ D NO 35 and/or, preferably
- SE@IISINO36 B4 be&ligaf Pe

o B B ° L8 RS e st the heavy
chaigfof gp@AD aggosding to the pegsepbipvértionof SEQ D NO 34 and a
_ NPE j y i . . .
SE(I%ROi 3?‘3‘213 %ﬂ%igglasﬁg}jype p%p?@e éfsr:sg éﬁm iﬁ%% H_e%gy QhairRiddle region
inclysing BBt | QEREENSEDRS REzcasngirding ppepbbpentiss; of SEQ D
S D o R B0 N8 & BeeBryehalp vagagle region
inCISInB6 1 6ARA pEIGRp eresecing toAQPBHG gention;
- SEQ ﬁ?Nb':Wér%Hing%'pol*%gﬂ% P%@@Wl\ﬁﬁ??i@%’ light&hdel&HaBle region
~Includes any o@gr nucl eof 1 de or
inclysiing/@BBLy CPRZhard €0R3descovdingte thaprdsentinverdioni ed RNA

_ aid aprasent oh ed | |

e 0 S S0 (TP Yo
inclyding CPB1'aCRR aneCOR35h¢ngrding tritle drasbheinedntianded

- SEQ RINODS eréogﬁg}ér\%bﬁ%)g%&%f %@9%9“6‘.8, it atlgﬁ& ‘?@?ﬁr‘rﬁge region

~1nvention, yhucl eot'i de €encodin
inclugrigdCBB#uERRR’ @RRTPREDRZordBIR®, thprRbant iGRRAon; CDR3'

i sl;(%@d‘&é;%?d@é’al%n%@g{?e @%@%llﬁ@%g% ’ggQg BeSE%%ir%%bB region

includi@ GRRdr CBRRabd KD RBR acaspeg ta the pyesestioberd®naand

e N 0 R SRR 12 SR b g
includBECDRNE BR2 and SR Dador@iy tosthp prdsertinyentionc! udes
allelic variants thereofand/or their conplenents; e.g.

' ' otide.th i di ] he . .
in anotRE 4L A oRSEHTHES iBh aflyds g P b Tgs batBessing
polyni@ediities SEEQAMINDOC, IE,SRSEIQBEIDirﬁsth]rBolgSEEQ d)g.Nﬁitc_ibéinlg 8L abino acid
1 35, respectively:.  e.q.
sequ%‘% %g CR g%:rgCEB) o‘%}% pe p?[?%% gﬁ%\/ﬂgﬁ%?‘% pé%sset"? %%‘ti'otﬂ'e%ld{?ry&fe@rab'y
and, BBQubeli@sienceeigy Ehe\Ndnho HBEGdqubdidedol G PCNR24%andSEORED
accorgfrﬁ)g Z%'ag%%\%ng@yg?tb%[i% NO 9, SEQ D NO 10, SEQ D NO 31

esp ively, e.g. including a
functional derivative of said polypeptide, e.g. said
Polynticlextides sainpdsing agolyneclhafidensy SBEQ 1DeESt 5@bhdisdnqiefeeayy and, a

it b 1. SEQD NO 2, SEQ ID NO 3, SEQ D NO 4,
po'y”%'ﬂgﬁ%ggwgé@aéﬁﬁd& SEQ ID NO 9, SEQ D NO 10, SEQ
SE L e tively, e.q. ' )
polynfled cBhoing abilctonal e SRBaHL ERAmshith ofSe Nz er sEa
ID NQo$ 28EQ, Prevdably BEQa PolyeEide SESED INONG;0 GESED IDNGH0:35Q
/7. SEQ D NO. 8, SEQ D NO.O, SEQ D NO 10, SEQ D

eNCOR 31 or SEQ D NO 32, respectively, e.g. said
- a pofypegtideci SIEQIEY NQat anda ipolyberttide @f SEONID WOt sequence

- a polypeptide of SEQ ID NO:7 and a polypeptide of SEQ ID NO:10,
- a polypeptide of SEQ ID NO:8 and a polypeptide of SEQ ID NO:9, or
- a polypeptide of SEQ ID NO:8 and a polypeptide of SEQ ID NO:10; and
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variants of SEQ D NO 1, SEQ D NGO 2, SEQ D NO 3, SEQ D

NO 4, SEQD NO 7, SEQ D NO 8, SEQ D NGO 9, SEQ D NG 10,
WEEHQsMdIM 31 or SEQ D NO 32, respectively; e.gPCHEBHO/Q0471

NO 5 SEQD NOG6, SEQD NO1 1, SEQ D NO 12, SEQ D

NG 13, SEQ D NO 14, SEQ D N@633, SEQ D NO 34 or SEQ D

NG 35, respectively includes a sequence, which as a

result of the redundancy (degeneracy) of the genetic

al td
o RRERIIS BRgSRETIPUB PRURE e DROER A B b RER Pt
prefesibly and\apolynseeptdendSES) IDSHO: 13 oi@ palysiclestide pf RER3P NO:14,

ﬁp&%' Mfly. or encodes a polypeptide with an am no
prefegag d seﬂqnue ce which has at |east 80%identity with the

- a palyriugleotidd of S ife sy 1 banGEQoyNNEedtjdeSEGHR NIOND:1HBEQ D

-2 PP Y RIS e PR R 1SR IR ey

- a pdymeiclectids 9f SEQED NO:#2 pod eaoclyanclsotisie df Bir€d |LbNEX:13, or
RO 2890 sk b RLAG 08 A ool
PR e P Es Bhe i, g G r SFaypyt oro

SEQ NIDN®:32 anf/orSE@I@ahipand, apdiypeptide pbSEFHPINGS afof SEQ ID NO:8;

. or of SEQ D NO 8; or of a humani sed anti body
e'g'e'g@r)r%?%?si ng a pol ypeptide of SEQ D NGO 31 or of SEQ D

- a pdigp@ttidern S6R 18 013y paydta pidlyeptiSEQf SERID'NQ@W, of SEQ D
ap@%é%idéo?@ﬁ @ﬁm'é}?‘?'ﬁgfl&@%’ﬁﬁ%@'g‘“ ichis a

rrc or humani sed an e produced by
a polgpeptide mh SECORAN O SCramdpupslypeptids pf 9R@ IBDMNOEr @ DNA

a pfTLEIHE S SEERI08,08 LPIPROIPoBKoN8 EgBshHet o0

nder” appr opri ate"c sequences  an

polynbglg&?c{e ' %Bglﬂég p%gl?\H(l:lgg‘t% Sof {15 RJ'bg?z{‘bP{pséd’ D NO:%S and/or,
expression’ by an appropriate vector.n anot her aspec
prefetabdy qo1de seotynucieatitei afiSEY B N@e33; £56bID/NOcl4ewti3de whi ch

2 RRER B SE I g M FRlind ol KSR NS r esn

a polppepide @h SEAN® NOS4usd aopolgpgptiiy nbSEQJIDINI2:14ccor di ng

2 pelabier RSH R N e el o R NHopr coent

a polpyeptide @h SEY IDENO85i amaird potpsptide AF SBAIRMIARB3Di ndi ng

nol ecul e ht.ai ned gccor.din g Aanal ogously,
a PP et S LN R DR Plar G O RS
a pblpbeptiae tof SEQUIDANO dBEchnder polypeptidg of BEQNDINE: 1Bnowl edge

of the am no acid sequence of the hypervariable or
" vari abl g.regi ons .and the pol vnucl eoti de sequences ..
o RicARRS e BeRuEY Shct B RGPS 8 RN ige or
polydeaxyriabhuclettida, whigemey ibe ungpdifidd RNA beDINAnorRo@B&d RBA. or DNA,
incluc@%@wﬁ% ?%it%tﬁnfg'w%gﬁi‘gg%é ggargd%m%?a%%gga? leS a mixture of
singles p@didoubletsyrandad tegiomsoned. The DNA segments encoding

the framework and hypervari able regions are determ ned
ding. the h

oo B BRI BT OR 8 oL RSB0 Segpoio e
aming asi§ et eshcaGbRt, R ZE C RS, PR £ yODR2's CHOR3E 00 bfiSBEQ IDANO: 1, SEQ
0 NOBEsERT Y s FERIBIEAC EE D RBFE SEFD Nots, sEQ 1D NO:9, SEQ ID
NO:10, SEQ ID NO:31 or SEQ ID 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

ID NO:33, SEQ ID NO:34 or SEQ ID NO:35 respectively, includes allelic variants thereof

1
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herein. These cassettes are provided with sticky ends
so that they can be ligated at junctions of a desired

wo e@smeeaik of human origin. Pol ynucl eoti des enpOHEPIY04/010471
single chain antibodies may al so be prepared accordi ng
to, e.g. analogously, to a tEthod as conventional. A
pol ynucl eoti de according to the present invention thus
prepared nay be conveniently transferred into an

and/oawr%mp@érﬁerﬁw&%ﬁdlmg/s SbQhucl ra(eqnét' r@bﬁd&% fo thé ﬂ&geo’ude
may found accordin .an ogous

scquaet b eTanD HRas, SES i Bess SEQIBNS 37 SEQ 1D & aR) SEAMD NO-13,

SEQ pram SH RIS SEARNEeNSS ib‘tg N@35“?§é’r%cﬁvrb‘b e.qg.

chai n const ant parts are

encoctmm@phfpwﬂdy e |2 lsret 808p jstenityi {0 SEMELNO: BISER HoN:-DISEQ ID
NO:3BYQhs N@H”gEQQB%@VnQEPQBQ\iO%n?E p%bb sE@zt B BMRCYEQ ID

‘as conventional and inc e cel ture or ransgenlc
NO:3hat #RQID NOBRotespectivelpee 8. inpladipg edungtionahdenivative of said

polyp%ﬂt \é'n% F%%{i‘ If@%&@&éﬁééﬁ\%ﬁ&ﬁ%\%ﬁ%g{% %"Wﬂorﬁolo%?’wth SEQ ID No:1,
SEQ @:N@r%&@ NS SEEQIQND 4. REQID b7 SEQ Ilbﬂ\l(kéq&lé@dlé NO:9,
SEQ @Eg)g ngEgI’D lgég‘lg:;r:%%g) NéE%, Be{%cé\gely, gggsgdm%éghal derivative
includBEalNGt PodificalBRQODS KR IBINOY , SEGE IREOLS BEQ It INO:3, SEQ ID
o4 RUETBING Y SBL BBONE T o 0SB RRSLEnSESbT g o s
ID NO:&&&aispan:nva{mGrgusancb‘anczinoeakﬂ%waﬂwnndy@hg ambTo gEad sequence

v SE6 bGP RRTOAI0 B SEHIG0S, SEUSRASEPLEH g, seo
ID NGe& [ BEQID IND: ﬁySE@ﬂD(NO ﬂ)@,rSE(DHiDNQJM leSEQd@d‘ﬂlD :32nreapectively; e.g.
» seGRBANIRI0 S0 981, AL BN 12 S85lnsEbla sro o
NO:1AMSH@VR NQuB3,[BHQ 1D N34 bta$E@ IDIMBE)’ reBpduttinely irgludes a sequence,
o BRSSPl B0 LR s
polypéptielbios S EDsIDHROet, SECeID KQ:4, SEQ 1D NOM, BEJ R NCe4, 8EG ID NO:7,
SEQ anH{)gﬁatS%rCE?EfNQ 51 %l@%@fw@e 1 orﬁ%#@i[ﬁ&\@% respectively,
or encades agiah@epiidd Wieh ememtadd\swmbhcmwaxba hagpbleastdBa%identity with

t
e s E e ERSORET o LT s SRS B8 gy, s
ID NC:D, SH@ IPINEE8NSEQND NT: 0 0PEQAD N@:H 0 0SE@CD INO:0 M of _BEQ ID NO:32,
espof B oAbt o TR EL 54 v g
affinitg 6f 4 Bind@igi veldcifle eamprivngd pﬁlwieyptwb Bf BECEIDf NOt heHd/or a polypeptlde
o e oo 2y BT 8 b AR R e

SEQ I8t NoHodrysr d ;Q)lﬁfe‘@ﬁ@éSOﬁ $EQ S0 81D iok bt SEQfIDING: BOBﬁ&ra/mﬂnamsed
functional effects have found that the cells

antibogid cpyRESing arﬁoaspﬁﬁ%dapfrﬁ&% D NQRh eHOf > SIS RG- #6284/ AL ng

polypdPide & SECRIECROE BidbfISEQ MeNpresent i nvention is
present, were inpaired in their ability to respond to

uent optimal sti tion with specifjc
A CD%&%%?'B '”% 819 %Cu‘eaPtghg’Hﬁ it AEPEegOr ﬁHméH'tS?%BBEPOé’MdEEY be
produtéd by fcHRBHMFAADNAGEEHNHURS - THURE ofd B8EMbILCDRIX rifledUlds 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.
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i nhibition was denonstrated by the ability of cells
treated with a CD45RQO RB bi ndi ng nol ecul e according to
wWao b@speesent i nvention to respond normally to PCT/EP2004/010471
stinmulator cells fromunrelated third-party donors.
Restinul ati on experinments uggng T cells derived from
primary MR cultures thus indicate that the cells
whi ch had been all oactivated a CD45RO RB bi ndi ng
I . ) . Lo, ar .
i angBe oo AL EOLEP kol Mo i Bl SRR codes a single
heavyaandiema light shairof alGH49RQ@RBdiintditg aoteculetacesrdingdo the present
- A : r
menfl5 SR Aol Bl & 18 or Bl SEARR o
prodystien ofr @D4RW/RB bandTi4bHELRBabianding dp thel presdng invention by
' to the present invention could be rescued by
"eco'@‘%ﬁ@ag‘rég%eﬂ%ﬁ L-2. This indicates that treatnent of
alloreactive T cells with a CD45RO RB bi ndi ng nol ecul e
A CDAGROIRB higding ndlecyie asg e obtairatt aasardingl eak snalogoiys t@é method

o o LTS5 R 18, S BBV EFRORRRo o e

aminoratie cadeenae ©b thei mypetvarialie opvartabit regione mnd dimg palprsictbotide

soaudy 58 TSRk o " BB e 08 LB B oo
e.g. debaibedlie £€ 2381 400 amdamaynbabrieflyesugincarized ae follonwss Agese eecoding a

variagy Bl SRR e vl T BB RER S RS Ry
encoding deUtenacatadd hgpervaridiie eoeseate deteeninedand the DNA segments
encoflad e e REARE Rviats 48 SHPRlP L LR 3 e piglpet® (T cassettes
are peppeyd byeDNA synitiesiatiecdrdiiag td the CHREhd COR' saqidibRe¥ Biecified

.bi.ndi ng_nol.ecul e acgor di .to the present inventipn to .
noreig I SRe A BHRS R HAEY PHASHTD TS SRufD P il fanctons
ofa dé@ifédﬁﬂ@hg\lv(aﬁkldmdmmgim Pfel&nuct@:ltibsls eRBIdD)g $ingiechain antibodies

[ ni ze onors. to specific reca ant.i gen. Bi ndi n
may 370 HE BSPSES BTGOSO Ot s 8D aloc PSS Hhisope Hondh. A
polyn¢lestiat accondiif toahe presehMmintian thuSpdaited hiag besoalasiently

feffgct ive in inhjbit i%%&)msm)r% responses to sol ubl e
transiggred ¥H{@ a3 GPPIAPyatsreXRreEPRB MEFRR bi ndi ng ol ecul e

according to the present invention to inhibit recall
Apprdpeisfeosisidined madyalefowsd astoRtd, efd. @amalogously, 2ed nihed as

[ ndi%aée that a 5RO RB bj ndi ”ﬁ tgol ecul.e gcc%r di ng di
convgniopg| e EXRIERUA VeTRIENT-PorPIRLIsing) sulialie PIariQipr(R) apd genes encoding
heavy®etllighit ehdih eoasthhtyirts @fe Riowres gl andlareelohsnerbaly avdigisie.

data I ndicate that a 5 RB bi.ndi ng no| ecul,e
ApPIE RSB TOHB S By o R BreT UG . ARBIoG LY 4t @ method as
convdrieng Rindiimgucd delilceRgieior erapsgbnacdrimalksed T cel s is able

to nodul ate their function, resulting in induction of

T cell rgy. This property may be inmportant in. .
In angpasheRt he s R oA et Rt o5 athbrsgia
polynatidotiiel ehicg@ing acCUFRG/RBEDiNdih® maldcarMdcgrRINg @3he pe8entiinvention,

o.0. AR AR GRR se LEBAe ST 18 7, SERElGp, s=a o
NO:36, SEQIB NOWE SEQBDING: 38, £SHERIS 81D pd, BE@ ID 0ICR40 6r $BE@ ID NO:41.

mai nt enance of di sease state. t is believed to be an
in.a disease situation, such as in

[ Hgortantt featurE. ¢
In anof e AIRREHES fT <AL LY RSP renor y responses to
- An éxpte3aivhisystem capprizirgya polymicizotid® hecdrding tdihediressas mvention

t, .. W\ I f dth 5RO R
wheffi S Axner ot Peab s Par e S rrible SLpUGTAA CP4RORE
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may nodul ate T cell proliferative responses in a m xed

| ynphocyte response (MLR) in vivo, i.e. a CD45RO RB
whemdiomgi1ol ecul e according to the present i nvRCI/EP2004/010471

was found to have correspondi ng i nhibitory properties

in vivo testing, such as fotgexanple, prevention of

| et hal xenogeneic graft versus host disease (GvHD) or

suppression of inflamuatory process that nediates

bindmg TRfedd Q(%o?é lh%ﬁﬂhg pr?ée??%b?rﬂlo'nn ? |H1e9§re§§igﬁ Efsrterﬂ or part

olongi n survival 1n
theretuﬁ 4sHBEseMG]IM SCbDpaiilde hnstdell;, A CD45RO’ RB bi ndi ng
and nol ecul e according to the present invention nmay thus
have i munosuppressi ve and tol erogenic properties and
- An istigted Bosisell whichmonipnises g esmdssion system v ldefingrcabove.
i nduction to alloantigens, autoantigens, allergens and

We hQ%I% hérdbuld #5fa %4592%9%8 b%d%g ?@Bﬁlé %&cﬁ@ing't@ q{er}gesent

e according to t I nvention
mventumsﬁlmblt pntWealbmummrﬁSparmSm aplbge-drpendent iﬂzlsbleagésietermmed

by in ﬁfr 'FQ ﬁ’bg qé&%e ! m%tgg}égﬁeﬂdreﬁzfe%{%ﬁ had %‘égn %ﬁoacw:%;te@ fthe

psorlat c art
presencH mﬁ a80MBROIBA bitidinigsnol S we escadiisg isthe pregset mwdnttoynmee impaired

in ’[he{lj :r%sgpﬁ%%t t§Sa1lo Lg%h ptlfiﬁ?&llf‘?%gﬁes mdlf(?[[:x%wthﬁt 9 bﬁz@ﬁ%{ Ffilga}n’dmg
mole@ﬁjecmjtemmgmdhe) pmsest:nhesrrtlude Cam ,actaijlteotlymmj the eg‘&stqf |at!cprsactlve T

cots UEREEUD IR, AP, PR TR PRS0 B i o

the priradrg QAL Welrea‘p&ben sltudxeelrgestimlatﬁdmemeeaemnn sed:'ondary MLR, using

specifﬁqeétr?ui’laetg% (gq{lgfr ﬁBrgin%qJ@gs[rtl%@laltéer a%sre g&?%%%ﬁllﬁ%w HE8Bbserved
functibrizeffpttenive hage &undvbatsbis clibsierided frasie r(n@l}*llD)L,Rssnm ehicas
ant at.i.on

cossgZieR Bithe Raree art BT ARve R BRIADR Pegeaapere impaiec
in thelaBMty6 P&dpaat $o suleeaBEmtidpEmaltimuastioatva speaifid stionksrcells,

atnolghthemascr e Sk Eeiadod srar G P T Heklibertite
inhibigdr! \%s?d_iéin@‘idtﬂat‘@ byntha rblliyest catpieedted tvith pre345RO/RB binding
I nventl

n pr des the yse, of a 5RO/ RB bi ndin
molecln GRaT G BABF arnt BRTIEnSs BSAART OB o AU cells from
unrelﬁB@ﬂf’ftﬂcﬁd@ldbabrs Regtimiilatidrngxpkri mahmtngan delisrdepibgd amprimary
aut oi

t
MLR SHERRbT Boieaat Bricels e e B pBkEREDs CG1ROIRE binding
moled(ﬁ §é¢:§>rd?ﬁ§3{o tfle i’)ﬂ%@ﬂt in@ftloh ardRyforéspobsive dleadidrants fo the original

| amat ory j sease, an al | er her
aloariigpe TP REDBIOS R R NGB AR IRl da R e BReP R 1
bi ndi ng nol ecul e according to the present invention

Furthé@r‘ioré W@ Hafve Geleid that &l prolifediicHaineells br@—ttéwed withab mﬁRO/RB
ophyl axi s of di Sea’i&"?% SSOCI ut oi nmun

d wt
binding rOeREb ALEHARG YD R PTPEs ol 5 mven e By o L2

This if@LAte$ (0 FBh@ARNt bEAIRREAEVE wrcemsr @ﬁﬁ aYID@H&)/RBSdincﬁhgﬁma&eme
psoriasis, dermatitis, inflammato

GvHD
accorémgé% RIREES invanfien peees astaleat ﬁ@?raa%ée?getdﬁ g]edﬁg‘é%
prollférﬁﬁ\%r\‘ébﬁdhsﬁg QBEEI9Sd M duhé hestedlvithr-2EDABRO/RBBINGIhg molecule
is of diseases associated wth au
accoraungégifr&orewrﬁw&nm wasjduele Bppaineasnt gk sel @@F‘m ppg dhese
cells W@rfel MR BEYorRIAWRo gk B8 HE 2 FRGic A éﬁhbﬂh@é@@&ll@@?@fﬂ & &rrgic,

adm nistering_to a subg ect I n nee
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.
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such treatnent and/or prophylaxis an effective anount

of a CD45RQO RB bi ndi ng nol ecul e according to the
w@e@sen210 nvention, e.g. in the formof a PCT/EP2004/010471

pharmaceuti cal conposition according to the present

i nvention. One enbodi nent of0the present invention

provi des a nmethod of treatnent and/or prophylaxis of a

di sease associated with islet cell transplant

In addi t%neéibb%entg dr?hjlcété %H:é'i e Jldn]i%g{]as ngQE{O/F@S ﬁi‘n&i@%ﬁ?olgg&[ﬁ

rising ect 'In
accordm@ ﬁh@rﬂfe@m@ﬁwentmﬂdpI¢>D4@Rﬁlsarm10@ﬂ5lélamayenlabmtnetmahoq

resporggrgesg?g #Eﬁpﬁralaolmgh&%gl ggc}éllgggéﬁw@g(?{%hd h}rgu dtocponors to specific

i nvention
recall apipEROBRBING of & @@45Rﬂ)/&ﬁbneduhg)molﬂ:eleaemcardmg to the present invention

to CD% "RG %wdﬁ ’fh%Jg %r?lég]gf{&lh\?e |nh|§ ?g@hﬁ%&({& geséfa)nsaes to soluble Ag.

and

The abillts{@ésé;ml?ﬁt tBioking toleaule @icoording td nrsasmeent invention to inhibit
er mat i

oo BRSPS A BRER TR MBI oo
binding rrpﬂ)dzquﬂmmqoctbng)fo tBEQrddehiOnBhtion isodblSEQakydiand thotiubt®the

actvafrB R BB GolB Bs BB B GG U PO B g mplecule

according Whplpre:benbihvéi&'@nmw AlIitRsh tamélcdgn[zmgyeﬂl@rﬁdcd@ @"Kﬁﬁﬁvated T cells

ef. t.ive a unt ' B bi
is ablel\l!glng%mﬂge Itflc’elr;fe %%WBUWF ng 'y le$L5;HPn gﬁ% é:le%%qrgwe l%)pgqty may
be importadisitreatmerdsii bhgoingidhrighien@sporisel ¢abutoastidens ah %hergens and

one or no os resu|ting fromthe
F’OSS‘bget?o %%JH%”%F%S%%%’“ %“f%’ﬂﬁ@rﬁﬁmseﬁaﬁse@b?fahgnﬁgwmsrﬁ@cﬂon and
dlseasdersmhlablnsorlasﬂé Iuaﬂmaﬁamw Bmwdils@és%eﬂ/ﬁ@re&ﬁéﬁénf@fy rabps8¥ play a
ose suffering

role in e Tarss O A ia g ok iscieli vl bk (zRprigdeniire in
dlseaSBSQUatrcadsm? g laaiutcﬁmﬁillnd dReass®3Sn \Aﬁhwﬁn&ﬁéﬂn&g’ r@éﬁc}?ﬁ%i &f
catjon el ayi.n ression o e
autoar@ipglésaglgy il IE;PJOM(B? g%ﬁgi\%ﬂsé%.e %‘Fcepat ients,
either directly or indirectly. An ef fective anount can

We habe aldioumdsthat £ CD46ROIRB dindigrolaclng Btsdrding the REEntBYention
hieved in .con 15%@:“ on wi th anot her

may m3py T BT I8 FRan IR UTIEG VEBRBOGE (3SpRRSaTUSR) in vivo,

ie. a czmsm/Rmt:mdmg A0l actByingeo GRNSreds el chiior Wtﬁs Fdﬁﬂﬁgéhave
ents, an

teri one or nore therapeutic a
coresGingiREnBH B0 {58 To e i achich S dorg e, fravinion of ethal
xenog@fef egraftwersughiost dlséasel(GvHD)"bwabl'&@oWdf thil@RnREry BPE&Rss that

er a nts desirable result may be or is

mediatgy EP%‘@B Oﬁaftﬁﬁ'@rrelegﬁ%waﬁcd%dnl%ﬁpdalsmmeﬂmg of Remagislet

allografteugiudl B ®huPiBe-NODETBIDRcELIBE admi nistered as the
sol e active |ngred| ent or together with other drugs in

ulatln i mens. or other anti-inflammtory
A co4 AT e toespEhic B56crOa e Porseh BYRREN GRS have
lmmund$l3:¢m8/e@ﬁi66lbﬁig%dlc\/préﬂémté?idf'ﬁ’ﬂ;vl@e ds&r8E8E M vivo and ex-vivo

Ians ant re ectlon SQril asl s, dermatitis
t°'era”F%fﬂdaﬁﬁlPdmr%)° Ps.ulgantigensn aligsgens ansk backarial fisa antigens, e.g.

a CD43R@/RB kindiag Ghaledid fEokiimtionte RRIseRtthferfibn Wit de @Rl iPihe

conbi nation with a cal ci neurin

treatmﬁﬁpglp{@ Paélsgnf dg;e;;%gﬂpq;{gdlm ag&qw@g@@glﬁﬁ@se@; such as, but not
limited Wfﬁélﬁnat&aﬁrf&&ﬁs sORNM U thritia BuBlfRuh8 fiypbdity. Gr§v& dlsease

40- O (2- hyd hyl
ype | SRR Rpoie3y Sl 2ol KT apaapin o s colls (UC)

systemic lupus erythematosus, Sjégren syndrome, scleroderma, autoimmune gastritis,

glomerulonephritis, transplant rejection, such as, but not limited to, organ and tissue allograft
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93, biolinus-7 or bioinus-9; a corticosteroid,;
cycl ophospham de; azat hi opri ne; nethotrexate; a S1P
WO e@spraro agoni st, e.g. FTY 720 or an anal oguePCTEP®04/010471
| efl unom de or anal ogs thereof; m zoribine;
mycophenol i ¢ aci d; nycophengjbat e nofetil;
15- deoxysper gual i ne or anal 0gs thereof;
i mrunosuppr essi ve nonocl onal anti bodi es, e.g.,
monocl onal antibodies to | eukocyte receptors, e.g.,
and xgpegraftrgiectionse. gOox theGretme R SeCigdTts oCBRS5 heGhHAMg, BImbined
O 1 L .
oan SHHEI N OB of S T e st s
(GVHD)raAweb s dofloaing honeamaroaw tianspdandation, aed/onfrincegstic isletdetig

: s ' ' dd 0 he. o
rans{EH (7ol PHUB SR prdiSh Aoffils loros aific ang sappot dermatii
includéingepliergic aentpelatsrmatitisy mahmatay bpweeltdisaase Bn@6L Allergies,ancluding

thereof joined to a non-CTLA4 protein sequence,
allerg%%LAm g (e.g. designated ATCC 68629) or a mnutant
t hereof, e.g. LEA29Y, orother adhesion nol ecul e
In anathgriaspeelrtbe peesgnt invdndion pravisies tind esaudfaa CRESROIRB binding molecule

scort DL SRS o RRLRANES BN g

of autgimraurGiseageRBranspdnhigiettib® cuy.antreatieisiat eelhtrareplant rejection or

rt BB B IS, B O RS 83 o

allergigay conventional route, including injection or by
gradual infusion over time. The adm nistration may,
| . , I -
s SESCT o i Bl SRS OGRS csorang
to the pregestiavetion feythe posdudiiomofst maticemeni i tmetertment and prophylaxis
; L 0 - L | t . ositions .. .
of cis S-Sb A EdIEl Rl Rlick R AORERRES, Pab R R S MLl et
cell trarispignt esjediien o grafherssmesidiseased GoiHD)npseipsis adezmatitis,
inflam g ool G0edsdTnapAlbrBl, ST 0 L o oSy
exanple, bo conpounds¥are present sinultaneously in
the gastrointestinal tract. Preferably, the conpounds
In anc#ftes agpestiine present inventior prowides arhéthed dbineatmeatrartdimprophylaxis of

. . L ' ' . trcal ...
ciseatSRREb.ih B8 A AL B0EL 00, RSB R ATBEY) b,
inflampnatary &owg! discash@ngioe skargies somptisiog admirdsteing tata subjest nmeed of

i cal i.er.or
such B Hnd ) r B L B S TR BT RP et mppecute
accordimg ti theenesenhinversiod, &igr isitne fopainsd agharmaceutical composition
ol [ liquid fillers, diluents or
accomg'%gbgtéélgé |e§8,ng%g§ ances which are suitable for
adm nistration into a mammal s i ncl udi ng humans. The
One embpedimand of iherpresbohinyertioarprovidesn metivodi of dregtumént and/or prophylaxis

i ' n I ic. With.which, the I
oo BRSPS by A P s reion
compriging admainistaning The stibieah it phed obsLehtiteatrhént andme ptapbliakis an

. - [ [ does _nat interfere. . .
oot B 1pb 88 PR B eed Al S5 DBl A By venion.

the active ingredients. Such preparations my
In preferad embloglintents adic CO4ERECSR bindong hyleade dptusblas a pharmaceutical,

' . , fer] S .

or rSHBRRANA B 908 A e MU DRSS Sueppangocs of
diseaSiemv@abdmmtamimmnaglésaases trahspiantaeiedticnn bsorasid, dermatitis,
inflam@ég ?}l/(gé\ﬁ%hai%%tsg %}:\%@E%H@ieg Egn%;griéelgear 8&%’&%86 819511:3&5@ 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
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agents. When used in nedicine, the salts should be
phar maceutical ly acceptabl e, but nonpharnmaceutically
waewepeanl e salts may conveniently be used to PCEPR2064/010471
pharmaceuti cal | yacceptabl e salts thereof and are not
excluded fromthe scope of éa‘g i nvention. The -
phar maceut i cal corrp05| tions y contain suitable
buffering agents, including: acetic acid in a salt;
citric acid in a salt; boric acid in a salt; and
CD45RRM B hinding melegule sompsisesta Mbigngptice wASEQtIDAUD:31 and a polypeptide
of SEGABR@SIgt | ons al so may contain, optionally, suitable
preservatives, such as: benzal koni um chl or i de;
chl orobut anol ; parabens and thinmerosal. The doses of .
An "efiatiye aponal oba R&)/BBadidingsmoledilads smanhopnt suffijeni teeffect

benefﬁmpéé?rgﬁ ek itQ II’%I% Sﬁkaﬁggulgesu%n %%?l%a’sﬂﬂ A& 3 gﬁpé: gyémptoms

er ent para ers, art al | aCcCco
resulting fiem the asiniwmyine girease, sttmamlamrremsstm Padridsie detradtitis,of

mﬂam‘rié?or?ggitlvgngéﬁeage%ﬁlofr %ﬁérﬁ{/ %n#}r@% ryﬁ\gts %ll %? hfr gtrgoés sgnggrmg

from, pecreaging theclosatof ather medicatiansakbqultssigs tr&ppi;uodacdisdasgdn @nhancmg

effect%f’éﬁoctpoca Eétg)‘ﬁ %{lg\/ll megd?%regﬁér? 8ft§ d@slg%' { 1;?2!8?0[[‘ prolenging

SUWIVébe@ﬁtlenthzﬁlthpadlremﬂy ot wdizecliice pernmits. The
phar maceuti cal conpositions may conveniently be

An eff@étﬁ/%edf?ﬁcﬁﬁut t&h Hﬁ 'agmgﬁéc't?rgﬁ il HdOANGeBRMnif) ?tr&;o“?\g%'haﬁ%%ryor may not

kKnown in the ar
be GCWYednﬁtCﬁ@idBCtIOﬁMlthwolthﬁé dsige pompold, gy pln@'n’t&heutwat composmon

Thus, %Heé‘ftfedtl% InBSe Fh Beoébn‘éfdgédaln B Edrfdut B‘f‘é&rﬂpsterwg one or more

onstitutes one or nore accessory I ngred
therapggtt@amnts téind aceingle sigentonay lze Gor]srdermi bcbebgdvemmfanreﬂeytlve amount

if, in c@@gnétf% 'V\%to%l %rpﬁérg %'t ég‘ﬁs aacziés\{r%bféqg?tﬂgmgy b? or ﬁeaﬁhleved.

socl ation W carrier
solid carrier, or both and then, if necessary,
Furthes iraproviged Hat QrQﬁPcﬁRQ/ RBdmrblsg moteslesif ithepibvention manyr tzd

ad mmggégﬁc‘i‘ b ’ir{eastdlé)?ct%X gﬁgﬁhgﬁteo??% %r%thddtﬁ&rqﬁui 1, Hgfrwpﬂraogulatmg

_ as capsu Zenges, eac
regnmmatlmrmnheﬁlaam}amty agentsheeg.dot ﬁheereatrmpmlﬂn grevehtiaT of diseases

T R
inflamesatdry b@Mel (ﬂampesnd/pbaﬂzerglas tRedo legarhple, QMR@'/EB binding molecule

ofthe HENREAThe 86 ARERM RGN Wi ARS8 sler oFo ffipahcine A
cyclospaiing @nﬁé@pﬁgABﬁQBﬂ)m&M@ﬁﬂJ atenTOR iahibitsr, proefapaatycy, 40-0-(2-
oo AT A5 BB AR SERBLR peBil aposser Tara.
93, bidfisukody hicimng-9 aicbstlcbsie_l}hrl]cs pga:lspm?pbamwa ézaﬂgomnmthotrexate;
o 1P Sk SREAEL B0 9500 el BB e o s

thereoty migeribiren siycophenaiic acid: mmphemiatenh@‘etﬂt ﬂ&de@qepérgbélﬁhe or
sol ut |

artoc AR LS erBOATRL e 8, Spbopentbodis
leukocgtel reeeritsrst igt, MA@, ©B2,60PS,09R4, G £1a/@DES, CIRF CIB25, £D27, B,
o040 3344 B, BB SRR ABYL PR TSP o P . ..
CD154empbtbr¢emnrasn<ﬁn6dljla¢ewtcoﬂfpoau@@%@laﬂ@ccﬂ’ﬁﬁhé'ﬂiﬂbnﬁ%gi fBietule
havmgpaj h’%srgs ngrr'%ﬂ gxftrlizx lg.\la);éigm Hﬁgb CQH_ArIPorog/ %ﬂtaln?thelrjeolf ne g. an at
least extracellular portion of CTLA4 or a mutant thereof joined to a non-CTLA4 protein
sequence, e.g. CTLAdIg (e.g. designated ATCC 68629) or a mutant thereof, e.g. LEA29Y, or
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addition, fatty acids such as oleic acid may be used
in the preparation of injectables. Carrier fornulation
wa@niosapd2eo f or oral, subcut aneous, i ntravenous,PCT/EP2004/010471

i ntramuscul ar, etc. adm nistrations can be found in

Rem ngton' s Pharmaceuti cal $gi ences, Mack Publi shing

Co., Easton, PA. A pharnaceutical conposition may

conprise further, e.g. active, ingredients, e.g. other

[ nonodul at ary. ant i bodi such a t not, . i .
otherdgEaon Fotatle oA M brsi A Bt o0 sty Ik GRS fuoing
LFA-pantagonistssBelbctisantégdnisto ind YoA@dadamistCTLA- 4 ( CD152) ,

rox40 (CD134), or anti-inflamatory agents or

o o YO R PSRRI Bl S 0Bk 0RO 5Pi
conjuﬁBﬁdmNympﬂhgtﬂMé,mpmben@i amh’aaaaaéeﬁcal b@édositﬁmvéan uch

som RSP &2l SR R AR5 R vt

The adminisvatiiuhay, forgexdmpies ba il pintravinious rifitrzpenitdnealy irdigenissular,

e SRR Bl e T, L A
admihibieatang tieecdmpmepwidse campsositing ioé tHedavdryioe tdgetiter veat

T T TN e A
oral ddnginisiation] o erdrnpls, Iodth cbempoongsaare pieseatgioutalssously dn the

ool AR TS TROR S oG Y50 bmacon

formulated into a fixed conbi nati on. Absol ute dosages
In anothet Aspeebiip pussdst vehtiongryvideps pelirngicemtical camgssitionfcomprising a

ooai i St Mitectracrlie o3he pielendfiEnfng n agsgoighon wit atfeast
one phataacaitiodllytdecematile carri@gentiluent t he nature and
severity of the condition to be treated. Di seases as

out Li.ned above to b reated wi,th Ch45 RB bi ndin
he @i G =GR Ay Fraahe ST el bl eanerap: medts B or more
compatibieisobd odiuid fillersy dhemtsougsapadatindesubbtahces whitiotire suitable for

Jimted to autaoi e .di seases, - n¢l udi ng r,heumat oi d .
admingpioncte 3 HapFIaR Ndghe FETERS. The fesuaer chpPisairicganic or
inorg&hiavesediert oateral dryqyathatid, wistpehith thei sdtied Bgrediant s ¢@nsbined to
f 'l'tSC| rosis,.Crohn's di sease (CD), ulcerative colitis
acnet@d&z aRDICPEOR- ¢ | upus eryt hemat osus, Sj ogren syndr one,

scl eroderma, autoi nmune gastritis and
The tgihno feranihaceatiballytacseptbblahsebant nopjt@dd material thal dadisngt interfere
with Lﬁg%ggﬁgtglpﬁgﬁtse?lf Igr&% Iitngﬁgltcgl’ %c?i(/%&gf tﬁ%%ctiv:eiriéjrggiﬁ%gsg U%II tpreaprrl)(rjations
may llfofadhetlj/ Ecil’_(tiin@haen@euhmyfaccéplﬁl_ge comﬁnerMsjhéaélts, Ibufigring agents,

i ver i dn ancreatic, skin or cornegl .
presqryalieh| RIPRIBIE caF TS, SHaRISRBE raugelsiiofipy a0t fuckas
adjuviatls! andi oy kives andebtichally bies fHeraiaatit agentgrslichas chemotherapeutic
ancreatic islet cell transplant rejection; psoriasis;
ermatitis such as atopic and contact dermatitis
including allergic contact dermatitis; inflamuatory
Wherboyfi iNthheHENsE tlwsbﬂ@rshahlhetfegir%ﬁmadzefﬂxﬁgal@iemge;ﬁ]l?!bllelrlgj't(hon-

ast hma. VP The invention w e re fu .
pha”ﬂ’fﬁ%?é’?’%i"%gc@g‘?ﬁ%ﬁ%'%efﬁéé C?'&)Vef“f?é‘w¥ bf*‘ o9 E’E"”é&%[?r;ﬂhé@aceu“ca”y'
accepthily saloihkbtbofahd altove eReludeeiromnisd s¢tpd oishd inertiong t he

scope of the invention. n the follow ng exanples all

The gh%m%gcre%tﬁgegl ec%m%%s%tiénns r%g)g Egr?‘tai%esluﬁélﬂg buffering agents, including: acetic

agen

acid in a salt; citric acid in a salt; boric acid in a salt; and phosphoric acid in a salt.
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The "candi date mAb" or "chineric antibody" is a
CD45RO' RB bi ndi ng nol ecul e according to the present
WO pwsnrd2on conpri sing Iight chain of SEQ D NO BCHREP2004/010471
heavy chain of SEQ D NO 4. The "humani sed anti body” is
a CD45R(O RB bi ndi ng nol eculyg according to the present
i nvention conprising a polypeptide of SEQ ID NG 8 and
pol ypept i de of SEQ D NO 9 (VHE/ hunmvl , VHE/ VL1 or
VHE/ VLh) , ypeptide of SEQ D NO

The plmqnyg@ﬁppb@nmos@g@ gjsrp\@ay(popmg ly, s l.@g%e\pl_eiseé\fatlves such

as: beﬁéﬂo“hmn chiBrid®e lchBRINutHR: PlrabeRs @n&@uﬁeﬂi&dl pol ypepti de
Q D NO9 (VHE hum/2 VHEL/ L2 or VHE /Ln); a

| tid f SEQO D NQ 7 d
The dcrs"@s%%%%w@%ﬁ‘émué?wwe@cs&w%%dé@ el e e 2 subiect
can b@éhogg@rpa&!@r&n@@ dntﬁ @ifﬁéﬁ@ﬂtplaﬁtﬁnélérssﬁ Q@aRidN@r Flaccordance with the
D hunvl | D) VL1 or VHEN73D/V

mode gw%'eﬁtraw edane b RO R SHRIPSHOBBIET (e T inghideggre desired
penod Iﬂ@tégt%w&@hm{ aYd 3O A-duéct HRAFBEE ML e iditial doses

ypeptide of SEQ D NO 7 and poly eptide of S dD
Pl hOId T VPN P RN OVRE RS DL F UHERerS 19 AR dedyery

gle of SEQ D

route)Wé’@rﬁﬂ }(éi)GtoQﬁe 5,5@1 V a%xg%!;/t@ll_egﬁg}éﬁf\é}a{é%gt)ol VLn)Q

The foI | ow ng abbreV| ations are used: APC anti

The pipHEEAHIALCERIISTORXTIA PBYETUSTEN &6 GEes e sHatsY Alpagp form and

may b& BPeAJQre& BhyPofRRé n{@tﬁ&é%@véﬁh&‘nbwﬂhdﬂw@f 6 phiafma&/d M ingesitods
_ EDTA eth en dinitrilo tetra acidi¢c acjd ELI SA enzyne
include theketer p 1Bp Bative ageahiptomaisogiateirwih a Cariss wﬁ%g%? constitutes

one of rﬁaﬁezac{fcbé’éb ry inGHRFEP Oh Generbl, TR @mddsitighé aﬂéﬁsﬁ?@pared by uniformly

orescence activated cell sorti n Fc fragne

and ingmgtaabringisihe aF(veromRauag iRlp ESSaaT g8 Hv'tB.adgl.uwgca"nef a finely
dlwdeggéﬂﬁ] EMier” bFr &thﬂ | é%f?.lrtﬁéﬁ & fbceSSrP] PaympMLploBit! oet al

ovi né sefunGVHD graft-vs-host di sease hunan
c tonegaIOV|rus pronot er HPLC Hi gh Perf or manc %
Compmh@mtﬂigblséwwrﬁlmr@mﬂﬁ@mr@%he geshalefl g discrete uni ston as

capsuleTTBRE, 9¥ehhds, o801 ¥ RaiRing HpreaLARELE Bl Jf 3R ¥@Re G
compound. Other compositions include suspensions in aqueous liquids or non-aqueous

liquids such as a syrup, elixir or an emulsion.

Compositions suitable for parenteral administration conveniently comprise a sterile aqueous
or non-aqueous preparation of a polypeptide or nucleic acid encoding the polypeptide, which
is preferably isotonic with the blood of the recipient. This preparation may be formulated
according to known methods using suitable dispersing or wetting agents and suspending
agents. The sterile injectable preparation also may be a sterile injectable solution or
suspension in a non-toxic parenterally-acceptable diluent or solvent, for example, as a
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 oil 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.

Carrier formulation suitable for oral, subcutaneous, intravenous, intramuscular, etc.
administrations can be found in Remington’s Pharmaceutical Sciences, Mack Publishing
Co., Easton, PA.
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IL-2 interieukin-2 IU international units MALDI - TOF
matri x assisted | aser desorption ionization - tinme of
wo iaogloze2MR m xed | ynphocyte reacti on M.C ni XeRICT/EP2004/010471

| ynphocyte culture MP1 matrix protein 1 from

henophi | us i nfl uenza MIX nethotrexate PBS

phosphat e- buf fered sal i ne peri pheral bl ood

| eukocyt es PBMC peri pheral bl ood nononucl ear cells PCR

pol ynerase chain reaction RP reverse phase
A phaohaaeutica gompbsiti@EGay bmepnsecﬂucﬂaéroa oc etiveningadiguitss eSCidther
, ki ' d |.at. ,
o RENEL GRS ed TIHAE. Gl b EOfel M [ i 164, ant
CD134% bmcgmmnxawbrbgemsrwclytae bLésslpbm'énéMd?)CTd:él-4 ECIBI&29,dOX40

(cor R ALl Rl o e R ORE g o
confiney teceytiaspbrigAf FDYi7 20y va\ljzlrzmﬂnhycw FEG0& 1BRIesxpspEirgualikBsteroids;
as deseliRy BROYEG SHeT Bher PRy e sl B Al BB Cp 4RO binding
molecbigtacooridingvio td iAvéntion .am:i mmmaorhv(b&l.llemmadmgseamﬂor ﬁBNﬁﬂarmmatory
agent§ [ Epiale URPedtRs e’ hrelttaBly e i Eiedd forms e suitable
for admistratiop betl"ed:of‘rfponerﬂ%ﬁﬁpbunwmmyn@@%tlcully@ﬁac@ﬁrmhmmﬂs, together
it A0 T R R SRR Bl o

admun&tretlmeﬂhagompamérﬁbompo@idss e@f B ¢dbel bledrawmgs The compositions of

the ing g6 b Bmered PR a Toe qaruingdor o e pindhy TRE G e

combmlatfcfneAecttlutdcmeagxestcﬁ tisd torpaunas wiievdrg dedddiing ered hambeeof

urifjed b at | electlo usj n
factor {) he duagg}ft rog%tqcf lg_tr @ {Bﬁﬁigslé%{%guraim qlof
releasPyn fleeadise aé‘é?it%nﬂ’ymbﬁa@andse&édﬂytdfm conditiofiBbe treated.
Dynabeads are used to purify CD4 T cells. The cells

Diseaiib t GMBOAPERS B CHo WEAR P o9 MHectlpeot the

presenﬁ&:h\}mtloﬂi)blahé edinvasnbin&hitn \Aﬁiﬁldth?eramﬁgsaud@@j) datlatemokititted to
% heat - tlvatﬁ)E EBS

. 640 W
autoingginere4sge. SEPORE AP L A s BeaiAth e Hs gUiaTamane

thyroditis, Graves disease, type | and type Il diabetes, multiple sclerosns Crohn's disease
(CD), ulcerative colitis (UC), systemic lupus erythematosus, Sjégren syndrome, scleroderma,
autoimmune gastritis and glomerulonepbhritis; transplant rejection, including, but are not
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 corneal
transplants, graft versus host disease (GVHD), such as following bone marrow
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.
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The chineric anti-CD45R0/RB mAb "candi date mAb" and an
i sotype matched control chineric antibody is also
w@emenza2edd. Mouse (Human) control 1gG anti bodyPGpERI0N4/€10471
for KLH (keyhol e |inpet henbcyanin) or reconbi nant
‘human 1 L-10 i s purchased frZm BD Phar m ngen (San
Di ego, CA). Anti-human CD154 mAb 5¢8 is according to
Lederman et a 1992. Primary M xed | ynphocyte response
EXA! Aliquots of 1 x 105 PBMC or 5 X 4 of CD3 or CD4
are mxed wwth 1 x 105 irradiated PBMC or 5 x
104 T cells-depleted irradiated (50 Gy) PBMC in the
The invaaipn! |becﬁmorgéulwemdequbhyerefﬂrmc‘@sto (epiollawing examples They
shoul 5@56\9&%{ t%ééorisﬂué@@s %&’ﬁg etotﬁfhe' |H\¢érﬁ|@H ad tﬁ%ll@xﬂnng
sence . N sone expe |nen fragnment of
examlgeata" temperatuesare i ¢eorgw&eIsiust i - hunman | g specific for
Fc portion (Jackson | munoResearch, West Gove, PA) is

The "%q%gt@%Aﬁooﬂ%m\erlcrbnﬂggd)ﬁ iR CU&SR@?RB iHirAh 8181 addrding to

ensure optimal 1n vitro cross-linking of the target
the pres®rs inveniarueasspristigdiot shain eePEQ 18ANO: glﬂn@lheéw mﬁm af 3 Q ID
NO:4> days at 37 Cin 5% C and proliferation is determ ned
by pulsing the cells with Hthym dine for the last 16
- 20 hours of culture. Oher experinents are simlar
The "husnarissskantibedy’iha FRASRRIRBARding mRlecHe aceprrigtagre present

inventBHCERHrR @ % ){?ééitn&léfbﬂééé IbNGH- a%ﬁ%l;‘p@bﬁhe%éé@'ﬂ?NbQ

contalnl human pl asnm; t1-nouse

(VHEhgead1, VHENS ergyME/NVLh) am@é@ea%des@‘&o%@él? Wi@ 884 a|rofyRepfgle of
SEQ @/ﬁgf i@ﬂﬁ/m\/ﬁ‘w%/\% St .A’%ﬁ sRleptidesSofsQ 2 ID NO:7 and

erforne resence of

polypepsisiadil $&CeIhiNE"9 OHEbwmY 3] VidhVisor FkEi\éLmb/amcﬂyp@ath‘e of SEQID
No-7‘%{j Boﬁaﬁgfc‘j%‘? SEEH N8R Joiay %ﬁ&rﬂ{? )vﬁémfﬁe&tvrjé/vﬁlﬁﬁi

peci

polyp&aide e S&gelD N6)| ébamd pelypsptidt ef 35&?& Tg{gﬁé (\Vfﬂg?\‘m@;humw
VHE%'DM@B%EN7 )g@ﬂgoﬁ%wgl ﬁéb 6#595ch & INaE Shl fpSlkaébtfaB of SEQ

resence sults are's
ID NOEML\mQNBémMnWABH@NmDM’mrt\r’hb@NaﬁDMhm@Dlmmdfyof SEQID

T

VHEN7RBINAL); on a#lypepiitiess SECQCIDBNGSY 1d #lez@epmm oft SEQ 1B¢0:32

lr&ﬁ@ 65. 96 #229 CM4
WHQ&'??@’“&%’ Zgg/p ) W@z i@@?%ge g\%ﬂtb 83 +6.83 * *
Significantly different fromcontrol value (P<0.001) A
The falmiiglettheevistiona@copsiidig to the present invention
inhibits can be seen from TABLE . The
APC aver age |ﬁ r¥sé\4ﬂﬁﬁ?§lct is 60.83 + 6.83 %in four
CEXdiffer ent;atctmm«cbelma shsomatography

c.p.m. counts per minute

dhfr dihydrofolate reductase

EDTA ethylen dinitrilo 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

F(ab’), fragment antigen-binding; bivalent
FITC fluorescein isothiocyanate

FBS foetal bovine serum



10

15

20

25

30

CD4 T cells and statistically significant. The
inhibition of primary MR by the "candi date mAb" is
WG bh@d2d200 be dose- dependent in the range of 0.POWEPR29A4/010471
10 mg/mM of the "candidate mAb" as shown in Figure 1.
The | for the inhibition of2primary MR by a
"candi date mAb" is determned fromthe results of
three separate M.R experinments using one donor PBMC as
esponder__gel | . responder CD4 T cells from
GVH nor # Sﬁ?ﬁﬁﬁ%gé%ﬁd irradi ated PBMC depleted of T
HCM\tel | s ashgtamuoytamegalovrus procelgri n t he presence of a
" candi dat . rqQl ' ' with mg/ m of
HIDLCF( ab") ?1#;?8%ﬁorrﬁ%n%eggéung&hf%%ﬁéﬁﬁpgp Experinments are
IFN-y r epeat edinferferoregaramd per centage of proliferation in
t he presence o#a."ca didate mAb" is calculated in
I9E compar i sBRMYAGIPRLIR SPYPEIR  proliferation in the
IgG pr esenceinphuragidbuiih isttypeldC val ue is determ ned using
Oigin (V, 6.0(r)). The cellular activity I1C value is
IL-2 cal cul at'QE?”FBk'é'@) 0.87 0.35 M (0.13 0. 052"
iy ng/ ). BExemmtendl uidecondary MLR n order to assess

whet her a "candj dat.e " induces unresponsiyvepess of
MALDRBOFT G opEaRei il o Oosp PRA e el < BRE ARl *v R | s
MLR per f or neghixetl lfrhshctheaaaéionf any antibodies after the
T cells are cultured with irradi at ed

primry M.C.
MLC 3] | ogene'ine(egt'%%ﬂ?ra@léﬁ s (T cell sdepl eted PBVO) in
MP1 the presgagr pbteinnefromdichiiparusinfludhedy in 96- wel |
culture plates for 10 days (primary M.C). Then, cells
MTX are col | ®e{Ode*@8yered on a Ficol | - Hypaque gradi ent to

PBS renove dgasbphsielisufierasdigidet Wi ce with RPM, and
restimulated with the same stinulator, 3rd party

PBL sti nul at B3rRREr3! 81096 1§ykosyle®o /i ). The cells are

PBME Ul t ur edpdripyheral B8 MdbnuBieafdepbi ferative response is
determi ned by pulsing the cells with Hthym dine for

PCR t he | ast PalgMerasg chgireadPncul ture. Specifically, CD4 T

celI's argyerbtinagd cMichittddragdi at ed al | ogenei ¢
stimulator cells (T cellsdepleted PBMC taken from

SEC ot her dofig? §¥Clysion AEOPREIEMIY of m g/ m of the

scip” candi dat&erNBombinedihPlndftiesky Meric Ab and F(ab')
fragnment of goat anti-human Ig. Primary MR

Tieg proliferate@fetPy ¢dfer mi ned on day 5. For secondary

xGVHY-R thexérﬁ,s@gﬂ%[hogpghsggenul ator cells are cultured
or days 1 n The presence of the "candi date mAb", then

the cells are harvested, washed twice in RPVH 640 and
restimulated with specific stimulator, third-party
stimulators or IL-2 (50 Um) in the absence of any
Exampite 1 Jtliinapy wixeddyatihogytesredponsaiMidd) on day 3. Results
set out in TABLE 2: TABLE 2 Responder CD4+ T cells
Cells Ponor # % | nhibition of 2 MR #211 49. 90* #220 59. 33*

Blood samples are obtained from healthy human donors. Peripheral blood mononuclear cells
(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
unknown HLA type. In some MLR experiments, PBMC are directly used as the stimulator
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 simulator cells after
the irradiation.
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#227 58.68* * Significantly different fromcontro
val ue (p=<0.001 determ ned by t-test, SignaStat
WO2@503210 # p=<0. 046n order to test whether thBCT/EP2004/010471

inmpaired proliferation is due to unresponsivess as a
consequence of the treatnme® with a "candi date mAb",
the cells derived fromprimary MR are cultured in the
presence of IL-2 (50 Um). Addition of IL-2 results
[ he r ' ' ' r fi

PBNCyEPRe T RS 8 LEUR FrESFLeY Be RERRRSLEeIR in MR Rels e

een trea | @ "candidate mAb" in
prepangdifioar gifftleR} derors tvadinsulatpnidllar CPY T Reliscare pyetiadly negative

se|ecti%>ﬁ ey 6%hah ngéﬁ% ity 'ygo%kf ant AEREe Hf @yhlé‘tls’éa%%E Snti-CD14

e 1 npaired Tesponse 1N T Cells .
Dynaberes 1Rl O yrabaads dmdiditereantidD8 Dynabgads @re gsediiediuribnaP4 T
| teration of C | icki

cels. e G5 ghihed orh Al FRRANERCodarfh A QB R RDickinson &
Co., CRane tiequeity ofthdiceliscobtaised whe bl 3be@eliscro susprinded in REMI1640
. foll owing.formul.a, J ' ; .
mediul e AR A L 10t oflsacileied R RERGIA speflpfydh and L
glutanfiteat i stical analysis is perforned using SigmaStat
(Vers. 2.03). The data is anal yzed by two-way ANOVA
R f?SII owed by Dunnett nethod. n all test procedures
eagerg obabilities <0.05 are considered as significant. n
The clsiorEc eripED4ABARE mAbdsandidate sed” @81 gmissthae rpaizhedyontrol

. Example 3:_n ViV (VIR ' ' m - L
cnmef SFBE B % Ko eRl VBl B Eni R BB o
(keyhdié tiogenhemaruyehiepor reedrhbinamBMB)andld Oiis perchasied from BD

i.ntraperitoneal A | ' . .
erarbig RGP 1 QU B MR BT 5,5 Sl L BRI RE B ot
1992.sufficient to induce a | ethal xenogeneic

graft-versus-host disease (xG/HD) in >90% of the mce

. within, 4 eks after transfer. Such treated SCI D
Primapy /fglgeg,lyénq%p)g?rqgﬁog e@@é%)gnat ed as hu- PBL-SCI D nice
Aliqudibr- 1 x ¢at PBMC @5 Xd0RBLCBE! d Gh4 eeliaeBhxawth fixc 0" dirediated

r eat it "candi d . I ' i

pouc G3RY T8 b SRR S P Do I S cuur
platesgCoetar, REBMibridap ekiR) ornthe atesttaye 8f thel indicatexhmAator wbediog of Ab. In

i ntervals ereafter iver . -
some gRBEIN NG JUST 1 PR 0o BBk ol [ B antipurmen Ig spgpifc for
Fc poRionyddogstrotymueiResearchh@etst GadverRA) isesidsd eppe g émaddition to

al |, con m ce were dead. FEval. '
the cPgiafi Brbite disi SREL TR e SUURL g bbb RIS Rijecyes
The migandliigd ateecunhid fon4 ohbslags aty7 Gas 5¥h@0s and/ prodiferationtih e

hu- PBL- SCI D jmi ¢ Thes, sj.gni. f.i cance ,of, .t.h '
deter e ok pHg Gy e FElsati LN B G By o ity bt
OtheraxBbiraésts afd sigilahe thaxg- desokbddestiové N with teefdiodingwixtéptions: 1)

~the hel f\}(? , . - o o .

Medium used is I%>8VI ?Blo-Whlttaker) containing 10% FBS and 1% human plasma; 2)
Anti-mouse total IgG (5 ng/ml) is used as secondary cross-linking step; 3) Irradiation of

stimulator cells is 60 Gy.
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Systat v9.01 software.
IS a non-paranetric test,
wob@shari@a particul ar nouse is still

whet her if

Bi opsi es of

Prima@@\é@k n@ﬁer&ﬁ

The net hod of s
whi ch not on
a

urvival analysis
|y consider
i ve butPEI/BP2004/010471

it was sacrificed for reasons irrelevant to
the treatnent/di sease such 28 the requirenment of
performin vitro analysis with its organs/cells.

liver,

AR

l ung, ki dney and sp

m ce are wel ghe

| een are

&k Of thfeuf:értb%atgmbu %F b&r’ﬁrol Bhimeric 1gG;

(10 pdbmb)ibothi wigh & lsemndestemtelagemtaﬁ@lbéffyagﬂmttoﬁ g@@t@m@dtun(aévg ispecific

for bR W ket EELRSB e Pyl

eSSI on

n@am&&t %?Aa'-@ﬁélanat% in

|ne

comp@‘%@ﬁf\/ﬁiﬂﬁ&ﬁe gsli psrghfmeboﬂty\e\we@ht:e vecE® @@stmstBaﬁmewn in
TABLél]agezQﬁ,r val ues obtained fromeach nouse and

ent

ly,

their slopes (control

ve

rsus anti-CD45

treated mce) were conpared using the non-paranetric
TABLIMENN- Whi t ney test.

L e e

Results Al hu-PBL-

SCID m ce

(AR&Ep¥hédy N ca. 2 ttigumestiar.aPBMC) cel [ transdfanhibition
Death Is a likely consequence of xGuHDI Control
mAE2Ineed4ed mi ce [furt her BBT2CP8st wei ght in a | PA&Ar
et ; ; 9% and——To = =ry 3—weeks A

hu-#@- D mice jtreat gg%%pg da{e':)f'candi jat e mAb" 63.07
sur#ﬂNe(dJn(M 4) wit hout #aﬁQCm@pmpént Si jn of di séa$6
Aot A —weeks,—even u"u —cafd ualc

mﬂfzzpr@g‘f ment was stoﬁﬁZ%b??te "3 weeks. "Candi 8ate
MAD" - t r eat ed AVer®ekBD eased weight in a |inead0.3ermes
up to_ca 5% within 4 weeks l:v:\rml e—4 Expressi-on—of

|_1\|ur A== |

* SignificenthodiiierenbiromisaniyolvalkeiBr0-LADr essi i on of humani sed

anti body conprising a SEQ D NO7. SEQ D NO 8, SEQ D

A canBl@a% mARBQcEbriRy 18 thebseed iNvaAtian mlﬁE@ [Ehrh@yim_R as can be seen
/ng ession vectors accordi ng ég

from TABIH; dutlasaverags ighibitery sfertie PRE3 & %ﬁg/

deriveQEHESP B dHa sitsliet isgpgicamcodi ng the anmino acid
sequence of hunanlsed I'i ght chaln varlable regi on

humyv1 (SEQDNOS

The '%ﬁ'%@rﬂfaﬁ%w

gures

h%ﬂﬂ&?é’a

Tﬂ@ cﬁﬁ%ent cponors-

BOP P T Ps dresdePlignt n the

range7c)f 0. 004N RPGh/ReaMiie B&widmamhﬁbbﬁsiﬁcﬁr@‘i iarFigdiE 1( SEQ D

NO 9; Figure 3 and 10),
variable re

oo

riate MLF@

The I drring dthity

resultNe¥ thtce &

regi on VHQ N73
respomﬁ%rs%D‘éxB P%’&%TQS‘P\

as sﬂﬁn@ﬁ#@@ GRSMXERiIMHNG

and SEQ D NO 4
ug/migh Féqzﬁj){,{{ywme@:_céggamtl-

or humani sed heavy chain

BB bR 0. can g ST SR TE pdbiemne

éxd@'ﬂ

H‘iéﬁtsi%ﬂﬁd@@/dbr@h RBMO/ag teapbsder cells. Thus,

D3z b e bradon BRERE ol 8% 7 cets

res]e'fncé Bfla &=Qd IaN,QnAé‘iol( A4riebi cfﬁiﬁ@chAb with 10

Lgéad]:‘@) @S@ f%‘%[{)iéﬁNa‘orgg %Q?ﬂ(}ﬁﬂs/g gmearand

perceﬁ%@e [t DRlifefationtr /B erebf SER:AAiI A AL \é‘@id\ﬂaﬁ@ in comparison

Constructi on of humani sed anti

with tieh 4 jcell prgifesaliondp theRrespneesah o

e B

and
lue g deter%ﬁlned 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).




10

15

20

in COS cells Human kappa |ight chain expression
vectors for versions VLh and VLm n order to construct
wo b@shrarad expressi on vector encodi ng for the PONPPB®I€010471

humani sed |ight chain of human kappa isotype, DNA

fragments encoding the condlete |ight chain variable

regions (VLh and VLm) were excised fromthe VLh and

VLm contai ning PCR-Script cloning vectors (Stratagene)

[ 'ng Hindl Il and Bglll. The gel-purified

E’Emé'r\%gge%%g%’”ﬁ hen subcl oned into the Hindl Il and

BanH sites of C21-HCW Kappa expressi on vector which
In ordevcte assesstwibtiorrrd isgnddats IMAR tindysed LinteRBONRiNARRFS BCD4 " T cells to
specnfi%%lb#t%%n?r}ste' PI%BF)( RS é&rférﬁ%]dqh w.fib%}nc@ ﬂ%@nt@&ﬁ*es after the

ecel v romM B
pnmar@dmcémzaﬂ v@ls@ﬁpu@red_wrﬁim radiateg al(cme@a st&mualtor celr(f) cells-

depletgﬁ %’B]I\)f(?)‘h’}hl ichel 5%%%4@&%@3 ra'nfl dcﬁ)g/ IH@G-weII culture plates for 10

orw1extract|on | ect roporate into
days (enmeterprJ ihani asiis etsngrdeciad, lmr@@ ph aﬁl@wrmxp@pue(gnadmm@

remov%éfleg%egsgg\}rasg%\p Pfﬁgeo\gﬁgﬁPWta{r@tr@&gﬂ@&egﬁw %e Félﬂé IsB@utor, 3¢

es overni oni es ) .
party stendatpi clisdr tlo2 (p@pamip Tmleaze;m drepRufedden &dayaﬁncbtbetpmhéeratlve

n .
respoHsie Iﬁt%e{ p@fﬂ%d §8}%%§n§%§% Q(\ell escqing?z?—pghgmﬁlhéf Elﬁéal%gtg e%% hours of
cultur@ntl body versions VLh and VLm respectively, as
further described in the Figures. Human gammua-1 heavy

Spemﬁ%ﬁy,%lﬁ%@é@ A Ciylﬁfl:é(?wﬁh [rrcérdla\/é_palﬁ)géné B%uﬁmﬂféﬁ}r d.T\j\'%éls-

ression vec ap proac
depleted RBMC Fakeatfront bikecdonprstire thegiresdyice qf églpgtnnlcn‘f the-anwidate

i SSRTHE] BSOS TRl ey s

prolifeéNtion 6 68lkeirlindd 86)da§al5dF<$rlﬁechw¢ ML, thet lesponder and stimulator cells

reSS| from 1 he sert
are cqﬁﬁaad gk 0 8%0@%‘3 g?{bcet(ﬁ es&ﬁﬁd'g%@;m&% [ e i3
harve$teddhadheBawiok i Rammzm E0ls ré&ﬂﬁ&daﬁteﬁwlthlspeeﬂd/k@ulator third-party

AN E T CRERE) NN MY N

3. Rediitea¥esiin ITABDE 2sane enzynes. This yielded the final
expression vector for the humani sed anti body version

Léﬁg Human gamma-1 heavy chai n expression vectors for
TAB The construction of the final VHE expression

RespofRiel ch4ercedls mprnbp# t he conplogimiditivresti2ded Reavy chain

ma-1 |cnf ypn Wa arhi e‘v’Ed by rh reet ! y

#211 | jgating a Hindl Il and BanH [ 4PE9 ri cted PCR f r agment

#o00 €ENcoding the variabl e regionsgrgze the HindlTI and
BanHl sites of C21-HCMW/ gamim-1 expression vector

#227 whi ch was created during cof®8@ition of the humani sed

* Sugn\‘il’\f}g&:am%) éﬂﬁef'éﬂf fr&ﬂ%ntf&?ﬁué% pE RO I Méfmlﬁéd ?X t- teé?%ﬁmé‘é&gt

was also originally recelived from Bendig ( MRC
V.2.080#Ipas0046i ve Centre, London, UK) (Maeda et al. 1991)
Transi ent expression in COS cell's
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The follow ng transfection protocol is adapted for

adherent COS cells in 150 mmcell culture dishes,
waigiong2Buper Fect (tn) Transfecti on Reagent ( CatPCT/EP2004/010471

N301305, Q agen). The four different expression

vectors described above are3lised for transient

transfection of cells. For expression of humani sed

anti body, each of two clones containing heavy chain

In ordeP &LtebBwiathEr tAs ﬁ«(bﬂedrp%m&@%rv@we t@bﬁre%@oﬁd‘@%fag%t ed
into cells with each two cl ones encodi ng

consqqyeneg gihe &rﬁaﬁnﬁmwﬁtnm/faraﬁldaﬁﬁ /D", ﬁhésﬁﬁl&'{’?r{)’éﬂ)ﬁ)om lprﬁnary MLR
are cﬂjlﬁﬁré’d indhél bfdseh&nbs IE@T(‘QD@H)ON&@% m E—Wre@tﬁlfé ih 'ﬂgshrtescue of

chai n expression vectors (V U
prolifeypityerigRRANSER AT ad Aelisweych f@@r*&ﬁe@ ttqaéﬁ?%‘f‘"@bf‘l ‘@ﬁ‘d'anﬁamAb in

primafy MERI Qﬁe@él?sﬂrrhl@?ﬁf thd&doMdchfalithe ;?r§§édc€tdf 5, control Ab. These
endonucl ease Pvul which cleaves in the region encodin

data inglisatedBatdhe eraingd feconsiararpspensel in 0. cefp reatgd Wilbfapicandidate mAb”
is dué lro% $ur?d’?15hél Rhiterhtidn %pﬁ’leﬁo‘ﬁ@él‘ Bebild mc%e&fmé‘ Gifi8éponsive to the
ture nmediumare seeded 1n 150 mmcell culture
SPeCIﬁFP S’fﬁé@iatOSé@b} ng at this cell density generally yiel ded
80% confl uency after 24 hours. On the day of
Percénﬁé’dé%l%ﬁlbﬁ& cdlQiidted bf:éo‘?(ﬁlﬁ@fo HeTINA PRFuIE!
't neari zed heavyand |1 ght-Chain DNA expression vectors
(15 ng each) are diluted in a total volume of 900 m of
fresh redihumikbisitacses i R edidiohigs. 0,81 of
Super F ed®
t horoughl y wi t h @8 DA ceprelibon. The DNA nmixture is
i ncubated for mn at roomtenperature to allow conpl ex
formati on. Wiile conplex formation takes place, the
Egromﬁh mediumis renoved from COS cell cultures, and
Statisgeal|agalypie ispgifrsared hewowigmasiey Veys. A 09f fresh culture
medi um (cont ai ning % FBS and anti biotics) are then
The o%@éjﬁ%n'é@zé‘@sytv&cﬁﬁﬁy ARI@VAJQ%ME)PDGH\M th8®od. In all test procedures
transfection conplexes and well 'm xed. The fina
probapiliEpuar@Op @re Fansi p@signijcant. dﬁ§P@|ereééeft”Be'ét§é'Fﬁséfs uped
(Signfadlidty £83§. 0 be transfected and gently m xed. Cell
cultures are then incubated with the DNA conpl exes for
3 hours at 37C and 5% CO2. After incubation, the
medi um cont ai ni ng transfection conpl exes is renoved
Exanfild 3f GRUiR6 SUMAILAREL ipciBfnb cul ture medium AL 43
transfection, the culture supernatants are
harvested. Concentration of culture supernatants For
Engrafimemh obfigtPBAASS&NAIYes s, the cul ture supernatants
Humf%c%jrﬁﬁél%ﬁjblgfné’ &Qﬁ,a@éﬁc@ug (FEMAE PEb el mtﬁ%@m}snem%to SCID

asm ar e concentrat ed as

mice GfB éaé@b@gtgrﬁd@aﬁ’% Lyst'& mierid@ceric, Géermantﬁv@p N?fn/urw amount
suffic f‘foﬂh%ﬁ%ﬂle@a’}&’f ngr%ﬁ%ﬁbg?a?t Ndr@ls c.l\ét AReBse %@vh‘D?@rf £J0°%83f the

escr | turer. he Centri ters
mice witlin devmeﬁqsfajgéqelrtmnsfﬁrnslgﬁh ety Pelh miceraie rlﬁerelnafter designated
t The centrifugation step is then repeated
as hu @é@%bﬂﬁHL the remaining 20 m of supernatant using
onI 5 mn of centrifugation and supervising the
Mab- @@ﬁf@@ﬁt@fﬁwwwml%n The intermedi ate 500 m of
Hu-PELREA il 8L (ULRES AR 8NlardhiatemRrehEfoudd HIRERETol Bo

new M crocon Centrifuga [ter Devices (Ca

matchadondb santralnat dan @, nr@me@lmtﬁixeafmramcwcrt@w alglayide day 7 and at
weekmemgtt%@aﬁa RI-8L QFObelivaRe seBatEMdiRlEH 166 REBBS LR tisal
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centrifuged four tinmes for 24 mn at 3000 rpmat room
tenperature, one tinme for mn at 6000 rpm and t hen,

wao booem2d2ies for 5 min, always supervi sing thePCT/EP2004/010471
concentration evolution. The final vol une of
concentrated conditi oned neg2 um achi eved is 100-120 m
corresponding to a 250 to 300-fold concentration of
original culture mediumand is stored at 4C until use.

0 t-+.0l 0
concen?rgp%néﬁl\)‘:@tgggrboﬁp %e?gﬁﬁ 'fh% tr?a‘fMiaﬁtwgagsnce telréa'wli%\ i contrgl mice
were téml. sane centrifugation pr ot ocol descri bed above.

Generation of stable Sp2/0 nyel oma transfectants
ed anti - CD45RO' RB anti bodi es The
Evalugfio] ‘?Fﬁég’g?g’%%ce line Sp2/0 (ATCC, CRL-1581) is
The neaue cmteocpmtoaa@dswmreﬁndaey abaleandidster npetindhiestidyveasshe aurvival

o vAEAESTORTE T et i

methahefi snodvad snalfsisi psidg tHeelagatank desb (Mantelonsthod) widathg hefidof the

ol 8 A, EHETRE )y B o

only ceasiderdivimghéraa paréiclan rhovdenig siil @ive bat als@ @hathes i pervascaalceﬁtbed for

B

analysis syith fitd @y ans/cBNENid psid3dF OFere luhy Lkidnayexhdiapleen are obtained from

{ t
o
begmmab I(lsefareecedi utahefeedarfdathra2ighduti(everytvicuday siriei axpe(bbEMs an
mdlreEt (—g{? éj,e,vr\"a%ggbgy%q_s? er}lgérlelgl%l{)rrl] 6rhessfjvp?fgt o r%'te?déstrﬂrgg the
body Neibﬁﬁ@elstﬁbl@ays@obGBBMCStrmd/anJes abfamedlfrcmm saeminbate and

of 1 active /[ m and. el |str but e
subsqqmalatlyg H‘@lrg%o%éq %Toéy%r,suiargl-@ﬁggrgﬁ% lFe %R ch]&aB using the
non-pardidttic Vpen-Weitdey td&tn to 15 days | ater, GA418-surviving

cl ones are expanded in (418-contai ni ng nmedi um
Re ecretion of humani sedmAbs fromthese transfectants is

SUf¥sessed by ELISA, using a coating antibody goat
All husPBli-BTIB midegicé dted) witlatousiniXiPedidibls028, inflizatkd thnrriaahm)kocytes in

the 'UPQSP{FV %rlegsl‘?pﬁée(drqu c? R@%(SW nt b%ﬁ@@éﬁ%}ﬁtg? g% g sz PBeath is a

likely ngehusmy of XBVSIDL, IOOﬁtrbhnI—\h—ltl%a@ﬁmye artesnbreddstdveligit irea linear
mlEJl %;on of ro IVIt on a per cell per day
ma””ﬁ&é? s, @39;‘?‘({[ S\(/see bel ow). The best clone
of each t ransf ect ant |s sel ected for inmmedi ate
All husBIGEgID hﬂcebly'edtéaﬁthh ad' cahdiddte o\b" seivivgd Mlgkwﬁihmg any apparent
. ensity o er wel | roﬂuc dvit
sion QARoRs P11 e UREoRbD oGS Rt o i Rcpagont was stopped
after 8@@ekd. bedndibte enAlBuhit@neredncessedavedgid in 8 linear manner, up to ca.
0 18- cont ai ni ng sel ection medium until the culture
5% Wiln d¥eSk8aches 150 i, at which stage the culture is
cont| nued w t hout G418 in flasks destined to feed
roller bott]es. After . the LI rst transfection and

Example 4:Expgssiongfjantibodipsrfdhe IMeniipBw out of t he
96-wel |l plates at a frequency of 20.8 % for VHE hunvli

Expr953105 o?’hurﬂém%’ﬁlhﬂb’éﬁﬂt comBri§indafamqQ MHROTUBED amplo/8,. BEA 1D NO:9,

SEQ JINOL 0o NG sEqD L8Hys of subcloning the best

OO C T

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 ID NO:8; Figures 4 and 6), humanised light chain
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1.33.25 (3.87 pg/cell/day) and clone 1.33.26 (3.43

pg/ cel |l /day) for VHE/ hunmvl and clone 12.1.4 (1.19
wplosetd2iday) and clone 12.1.20 (1:05 pg/cel | /PeryEPI004/010471

VHQ hunVvl . The stable Sp2/0 transfectants for

VHE/ hunVl and VHQ humVl ar &3subsequently expanded for

anti body production and purification. The anti bodi es

are purified fromsupematants of stably transfected

variablgFr)%é'g ﬁ]\&'@?&qHNd}Wn ?ﬁjuﬁé%rg ady gu%@r@s&?ﬁe% chain variable

|on 0 ni romat ogr aphy usin
regioni i rs&m ﬂwcaaxﬁngm@randg@cornwvam@eamasy Qiaaal@x«%nlqbéq twgion

VHQ (ggbolﬁpt\lagllbapﬁé{egxz 4 H&hﬁ?g?rﬁ%oﬁ% héuﬁ VaRARY hidSVAB-N73D

ACtI Cl ean erogene” Bl osepar ati ons
(SEQ DoN&3 1y Eiguom 8pér mmmmesidwaammamdqnab@wloan\d*% (SEQID

NO: 32HE|aggﬂe %gésggﬁtﬁv%ﬁt ¥ cﬁaoéx%rés% on%efo?ssﬁé\%r\hé V) ﬁ-(ugle&%é)s

I N°expressi on vectors
sequen@rssSEQID WO 1@rechd\BER ITTHE: H{]erlHQ),:Smw N&P: 19Land2SER ID NO: 40

oie520 SR BRI BT O DGR Srpsesaiato: o

(humVi2heorBHQD 5IOHROMM-H-878D)arfbSEQ ID NO 38 (VHQ-N73D).
/—\AAACGCGTTGTGACATTCTGCTGACCCAGTCT 3'; SEQ D NO 42)

Hu
5 or exp ression

Constr

' GECCEAF : ] ) }
in COEaells 321 bp PCR fragrrent is di gest ed with M u\ and
Hndl Il and ligated directly into the light chain

Huma? E{%pﬁas 06 %Eﬂrres#ﬁﬁo‘@ rs {5'; Jeré’)@r?scpm shdlipgsted with

enzy resul asm S are naned

In ordérCchﬂ)Sq;iﬂ&t (t@ﬁt@at)amssw velsiay @neoctb)g fon thel compsip Tointepieed light

chain aq humary l?a I&Lﬂ Ser, eBl\lsﬁr fg rﬁﬁ&ﬁtg}é%%mncd‘tﬁﬁ/ ?B?eﬁe hgﬂqtkgﬁlﬂ Jar jable

regmn@WBIRé)‘nRBLbl) mxérm@(qmzldémum te \XlHﬁrhiMwh CONEDINgUMVR-Saript cloning

vector\glmg%zrbeﬁ Wn% g@%@gﬁz@ing@yﬁrﬁ?ﬂn uﬁ%dgsefl g[lrlﬁe!'befrag ments were

then sCP46RE iRB- thie i dily ana Bemil sdeSEZ ORIV Kaw@araxpkession vector

which \yvgétc&ag ql gvrlwngﬁl&c ?iﬁ%l‘h%?%\éyarﬁnﬁa%{]g&gfym1

(Kolbifiggicd ab1 383 andphich |oag|nbUy feCElvéd omtMeBerelip (RO Linilaborative

centrifiReh WRIANorcrl eI Ty B ooy By BBty

phendlshio@férhreeti@RtiT, ne ek ctiotdd o @ldcioceporation-competent Epicurian

ol EBIATED (18 1 VKA AN OB S A gar iates

overnigEitB 7RG e4th) 1 2adtbrinksGlde Hiidked (& prepare plasmid DNA from a 3 ml culture

,?AAT, T TCA GGA - .3 5 SEQO D NQ 46 T,
s B R LSS A s S B B P
humamS& bRia@aR Rersiohs Marand\ame despeictivdly) eshiedhey debaibed in the

~ cassette vector HCcassREAL cut with SsO and t he bl unt
Figureésnd cutter HincW The resulting plasnids are

internedi ates to the final expression constructs and

Humadlganimaag theavy chain expression vectors for VHQ

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

the complete variable region of VHQ was assembled by PCR according to the methology as
described in Kolbinger et al 1993 (Protein Eng. 1993 Nov; 6(8):971-80) and subcloned into
the C21-HCMV-gamma-1 expression from which the C21 insert had been removed using the
same enzymes. A Hindlll/BamH! fragment of PCRScript clone VHQ containing the complete

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



10

15

20

25

30

HCcassHVESP20 and HCcassHVQSP20, respectively. This
subcl oning also leads to a change of the | eader

WG e@seneeo whi ch i s associated to both of the \WPCEEPINE010471
in the original vectors. Wereas the old | eader
sequence's am no aci d seque#ice i s MDWWRVFCLLAWAPGAHS
(SEQ D NO. 47), it has been replaced during the
subcl oni ng wi t h MAWWILPFLMAAAQSVQA (SEQ D NO. 48).

with th% ?%rgé n & dﬁﬁgzﬁ’eld@tﬂésﬁ E’??&s%rn \)é'gfb?ﬁg\(rg%grﬁngrg%c?antibody

and ‘subsequénct | S are
versiondVig@st ed W|th BamH and EcoRI. The 2.9 b fragnents

containing the I g heavy chain pronoter and the V

h the 8.7 kb
Humar%f ag'grr'gnﬁedear&%h%l&g re@%Q%\/é%?Fsggr \gtltked of a heavy chain
The coestpuatiss iobthedimakYHE ekpreFsien vesat emwglnplfaethﬁ gemalete hignagised

heavy %%gﬁﬁ%q ’ﬁ%%‘gsﬂg(’}%’é% gﬁg 'agHE\Zedl@ dl?&q)é "@{H@%gd 11SER

are us
BamHleEmle’ﬁeleﬂR fraglﬁgmlemlco@hg gheo\fan(ahl@ ragion fite dwe Hindlll and BamH|

sites oﬁgﬁﬁﬁ%\g nT% ngﬂg o%%e%?orWﬁWé@/ (],TeatewﬂlP% Fyﬂstructlon of

al n expressi on vector
the hunbiEbES BntEkgi msomeEeetmr(Komm@dEepalmQ%’E@n@m@h W, also

TR T A T

1991).achi eve-a N73D nutation (exchange of an asparagine to
aspartate in amno acid position 73 of the

Transi%ﬁeSRrg ng I?i Eglsng"gml ecul e's heavy chain). This
a putative Nglycosylation site.

The foldwiag &asﬁéstldnsarq)tecdlmmaﬂ)ted fioh atiereQUC R Slealigyp (150 mm cell culture
dlshest H%ngb_ﬁg (‘% el e%%\@%? Rggfeshl g%gt' N éoﬁ‘ab@tdﬂsgr%) Tﬁ\e‘fjour
dlﬁereﬁgﬁﬁf%@%ﬁﬁ%WﬁM éﬁb%(é@é;ﬁmtranﬁent t@BEgfeptioiopf cells. For

{ cor dj t ki t I .
cxorest b T FrRGeRhet et e R0 ke PP ASA e e
or VHQ@ Sreg;ﬁm)‘ni/élyIMe @Bdransfedteddmtomms wish SEnSD diGhe 8Vo elonksSEQoding for
e e oRER PR 0 PRy, HERES it pmegpye of roaw
and Ilgﬁhéhdh expessS&i mm@ (MSIHIEMOtn\MQ/HEBRQWZ SﬂE@lhmnV?o@)”nd are

VHOE N Selateirsrerey s s RapRissree dugiizedulth deBsirction

endonE8gsca VP Whith cﬁda&bé ® tﬁe%gﬁorﬂyt@dddl‘r@ the aexidtandeagene for ampicillin.

S R R s T ——
in 150 Agrh4efl Qultuse alsh6s. r&é@egg%dm%\célmdgm gerﬁerelnmeldetgm%myﬂuency
NO t (LCVL1SP20:;
after 280015 WO NS By G I SHOHE AT S BB RS P ER T e PP
and ng'mbﬁ@mmwiéi@ws%ﬁﬂmws (1Bqig &dchi afeedituteaiin adelail solume of 900 pl
o os b B pial 3 ol Do &b B d Rt s
then mT)FedJIHBfo%E'hIthE thé E)NNsb‘ﬁﬂ:on 1T MBI mixtudd BHeGasideor 10 min at
4) and ce conrv\e}nl]' rati n

room tﬁmp@cat'er@l tp §}'(PW complexigmetien. Wal %CQWP & quéﬂ@b@k%? B'ﬁc‘? g‘he
grothWné@i@nV\fstr&nH‘Eadel?&ﬁ s &éll&:dl’t@@é)’amldelislﬂﬁtrvagm dShce with PBS. 9

lasm d construct and placed on ice for H
ml of fresh culture medium (containing 10% FBS and antlblo’ucs) are then added to each

reaction tube containing the transfection complexes and well mixed. The final preparation is
immediately transferred to 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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Five transfections are done by el ectroporation using

the Biorad Gene Pul ser (280V and 25 nF). After
webk@sneapor ation cells are placed on ice for nPCERR04/010471

foll owed by transfer into 50 m cold culture medi um

(RPM - based nmedi um wi t hout 35CS) and i ncubated for 2

days at 37 C and 5% CO . For selection of

transfectants, cells were cultivated in the presence

oot AR B e A BB 0

harvesrtce:d:luct ase) arrpl ification marker |ocated on the |ight
chain construct allows anplification of the dhfr gene

Conceﬂﬁ?s\@l b @fiu@fs %E@a{e&%sgene by the folic acid anal ogue
r gene anplification, 418

For ELi8Aast SACT@tdlysisathe aliite supeshtants collectnddrmn €0Seellp00
transfdled i Rf%w ?ﬁc? ﬁ%ﬁ;xc Con&a%%%cé@eh@%&a@%l%ﬂsuf i Hﬁ Bf each

I ncr ease centratlon at resul
superratardapd hddesttoHanginvege b Certrifugabbiter OtvicesrErb A0 10

ORISR, b A BEILOE S PRI R o i or 10 i
at 3000 Irpxmiah godoy tdrnpareiurey Tdielcaniribugatios sleg iathep eepaniediegain with the

comaifha S BB e ) SR DAl e

concehiggiiomgyoktisn.ofheldyte Enédbite G0aNA of eoricenirated superhadBntis mgbyered,

tranSf%/E%ctgurﬂ%Mzwcm}_g rzJTJe Feg n‘gfl%éan &Egg:réz aTg\rlf?%ﬁg;M Lbioéoggaré%further

concehinated éollouirigithe nemptachaerantretocal. Sha Gomaelmtr&leuwpprmeta@taﬁre

con}524 BEFBrSE G ARG S200ERL L 50, HEGERDATI 98150 i

6000 imlardPehbd, thidentondsniot & aph aal\eay@upsoquﬁg theeoocatration evolution.

e P Sher ol B 35 RPN o] fGoresponaig
to a 25IDtaJC:BJGI-bet ¢dm0emfat;6n of n@juﬁl culerBﬁbdlMéIahd isasteredied°C until use.
ARG PG 908
For oo RBep T ARLAOBG. CHltretTetBa oy priins aelee) GRS M, .,
concehirgel] ighdintisame(d@nbfaddBbn protiBBiesdbee mbdvanashi ng
cycles, the anti body sanples and the standard human

LERAL %ﬂprg}éusé& bﬁ“—'CD45RO/RB

o4 D i TOU
annbod]elsut ed sanpl es or st andard are transfered in

e i 52 oﬁaﬁ%&“‘é&#ﬁf’& 8 B TR AL Eid egifove

descripes De-8xprbs@Een véctdrs wasduinghdxvl f{¢HE wmmqngmmumw or

b t f W.th 100 f h
numvgbeadt oioe CERABP G ARG & RE AN gh
comblglbﬁirll% c(f G@Iavy MdAighl B4bin &@ﬁ&)ﬂl)rdvédtﬂire v Hg/hithOUHthumVZ
ocki n s, receive

:
VHOIBEK PG VB PRV SHERIA TR SO R BuPe anpafrotocot
20 pg@ﬁb@r"coW&iSmNR@)f ebdieplagrhians malediic an eiatroporatidri cuvetté (0.4 cm gap)

it P RS S0 U DUEH S R Bl Bydctoporaton
settmé&%’bﬂ 5001/ 25 ll@ﬁfsmg?a BioRad)Gereparsdr Trh]trmrﬁertthﬂfter electroporatlon
cells aéggglgjargé ?&%{9 I'hlp CH litxr%\ﬁe% IUIBZBMERE%}M OXI wgleﬂﬁ{ﬂ'—r% penlcﬂhn

streptbiR9&h bATREJI@bHIrR). On BQ}etvd:athlé seﬂébﬁorcmhgremt(cen N° 10131-019,
reaction is sto I1t1on

Gibco) 4P co BENa GRESUA B bFISATALS PGBtk Pl arg iptibuted
into ot 9624211 PiEte, WBINY eddh bl With BbHbR. 108 36IRY per well. Ten to 15 days later,

G418-surviving clones are expanded in G418-containing medium. Secretion of humanised
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(Mbdel 3350-UV, BioRad). Wth a correlation
coefficient of 0.998 for the 1gG standard curve, the
wo edoso2d2n@ concentrations are determ ned for tPEr/EP2004/010471

different culture concentrates (ca. 250-300 fold

concentrat ed) obtained fro? transfected COS cells:

VHE/ hunV1l supernatant = 8. g mg/ M VHE/ huniv2

supernatant = 6.27 ng/m VHQ’ hunvl supernatant = 5.3

ng/ M VHQ hum/2 supernatant = 5.56 ng/ m Si ze Excl usi on
mAbs Chmdhesatjargiesiania id qeeesseQM®Ll$heusmq 2 apatingrntibedyegpat anti-

humaqﬁ@lﬁwﬁ@? ﬁ%&-@%@%d vB(s %ggﬁgﬁegﬁy &as% cdoupled antibody |

agams@hgmﬁﬁraggﬁm cﬁﬁﬁ@latow &\-ﬂ’ﬁKgSignﬁl) U%nﬁ&‘&@ﬁ@SWﬁbh isBore
or o deter

roteln cont t he perc nt a
positva{ G424 Gif SURGIER 1Y & CIBREPTLCERPIBULIBLE) 2 BET Gl ey
basis, Eﬁélﬁll.‘@ln@ HINSA 6k KRG TRE best duredieksh trAldectant is selected for

r omat o%r anms _show for VHE/ hunvl

immediaigySHRARAING RY OB kIR H#EY atsﬁ@d'ﬁ&fjﬁ“%?é(élzv Ticsll gy el
Produélﬂ/ﬂ bhek1 $J§§Nﬁ/ﬂ1@3§®blbﬁ@s is%gﬁmrc%té?ﬁmﬁwﬁ@@é%cﬁ@éd ks

heavy chain E (Fig .. The results sugge
Subclqn@atare RerRdgd i @61&@%@'“%6}?&#'%@@@@%% the pdl ?Jé%t/?'ame

reachdsd ’ﬂ?@) rhiy Bt ﬁ/ﬁllch fsﬁgge%‘e t@faréRtdoRelediitRenE41 8irefeRs destined to
PAGE under reducing conditions Analysis of

feed rQ'ﬁgBﬁUﬁ%tnl zed CD45RQO RB bi ndi ng nol ecul es VHE/ hunvi,
VHE/ hunV2, VHQ hunVi and VHQ humv2 by SDS- PAGE under

After th@ﬁ#é@trénﬁbféétmldnki@éﬁecﬁ@f atibRfrar@fdctartts HdWOMOF the 96-well plates at

2 freqNAnSY SL2Y Sdb S L BN T sk % or Y HRTRREVE TR o8 lor Qb paumyv2 and

7.3% t&}&/ﬂ@/ﬂdnﬁ&r Aﬁérpt%dblﬁ}ﬂistdii sumomﬁgﬂm Be3aiwd ;b}aa@beryaea@@qe
ference_in

1.38.28 {887 RGP LETIOT S, 80 St & P Cel B8 T Ena TV A one
12.1 4t(hlab ;Jgt'teugﬁp)eéndoa&% 131 Qeqvga Ipatt@n/au fat VHQMLMV( Htha stable

L) t hat tional band is a
P20 fibngcianie i VEIGY | 0y SRV e S eFRaBRaBPRRHGE for

antibof{-Fr8Hudith fRAsBRcARher ogeneity is eval uated by cation
exchange chr omat ogr aphy (CEX) using a PolyCatA col um

yLC Inc), Wiile the chine essenti al
The affttbé’é'e{éfar% H'éﬁ'ft?é frasm éwfgraﬁéntﬁyf aﬁaﬁur’f@ﬁfsﬁte@@”% wﬁiﬂa@" lines
contathg 1106, W@S'b?%t&mvﬁrﬂétloh GFBMRE éhr@%ﬁ;?g L@ln@@m&moblllzed anti-

ecul es hunvl and

humang@FisRRtpX B Sizp AR cbrémﬁéqqraw @‘rrew?@oa@, qtexin is removed

using Qﬁ‘ﬂﬁﬂcﬁ’eanbE{éQ%Bﬁﬁ(@@&@@brfe@m@b@?ﬁi%n@)et erogeneity in
anti bodies is the presence/ absence of Lys at the

C-terninal end of, the anti body heavy chain resultjn g
Construgtiomeiimanised aniibegwheayy and jight chaimgxpressiog ygetors for Expression

in Sp20 &Ikl e on each chr onat ogram (>10; Figure 13)
Indi cates that at | east one add| tional nodification is

resent in all four, CD45RO R
Humaﬁ kappa light chain expression vectors for versions VLh and VLm:

The humV1 (= VL1) or humV2 (= VL2) cDNA is amplified by PCR from the CHO expression
plasmid SEQ ID NO: 17 or SEQ ID NO: 18 respectively, using the primers HUCD45LC-MIu
(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 Mlul and Hindll!l and ligated directly into the
light chain expression vector chABHCk.dhfr which is digested with the same enzymes. The
resulting plasmids are named LCVL1Sp20 (SEQ ID NO: 36; Figure 6) and LCVL2Sp20 (SEQ
ID NO: 39; Figure 7) respectively. LCVL1Sp20 is then used for the expression in Sp2/0 cells
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bi ndi ng nol ecul es. SDS- PAGE n order to evaluate the

nol ecul ar di fferences between the two anti body species
wo owag2d2m0 t he protein pools of VHE hunvvl, VHE/ PCrR2004/010471

VHQ hunVvl and VHQ humV2, VHE/ humV2 is chosen to be

further analysed. The two SEC peaks of VHE/ hunV2 are

collected in a sem preparative node and re-anal yzed by

SEC to confirmtheir purity. The fractions coll ected

oftheﬁ@ﬂ%%%_eﬁ@%ﬁﬁﬁ er re@ﬁ%ﬁ{"%%g’%gal %’%@éw Wﬁ/ro ordi on

N73Ddfuri\tie LaVELBp2Q echy duksh msedried thbawprea&o@bb‘éﬁlﬂgellsmi thes

di ff , i
rumallord EPHPROIRBTE MBI QARG REHEY, 1o
N73DNMassvVSpect ronetry SEC fractions F, F2 and the protein
pool of VHE/ humv2 are then further analyzed by ESIQ

Hum%)dgaing(paésl 58l f%ﬁ%ﬁ%&ﬁﬁéﬁﬂn B%cq I?Q&Q&H%%rna'ﬁr \9/flE t he

rac roups
The twb gumbsised ¥ obBlArregidns dieeanhplifisd by P@lﬂofr@‘ﬁ trse ggo;arr@mnt plasmids

BB AO5RSPE | RglP15g8) Dy ENELH maelap o o
15 Figurs e9:m?sdegwelypughg thiegP@R prifnats HBOD45SHGBUB(ID-Da) i s

coaE R AR osErBio S S dlc o
CAGGSACABGTRECAGCTGGTRGABTCA & AEQIDIND: &Vﬁ) aog lidDASHClo (5" —
AT A CRR A B AR, 2t IR AR ER iBments 3
ends verdigest&DRitP AGEE I @acke OB fhgpeart i thew alohedirgo tife feavy chain
s GRS B RS, oA EO e TSI e i
plasriifcaranitehosiateb & the f@éeeﬁpwsbigercloﬁﬁpmt:agm Srearzabedz ed.
PSTVIE BT TR e e

chang?é Wh@téﬁdeﬁ@éﬁﬂeﬁ&e @whigh anadspzietddhy bbm\téﬁlSeeVpl'Eaﬁ@d; i B original

mat ogr ap ORBAX, Poroshel |. 300SB- C8). After
VeCtOF%H@?ﬂ’ Sr%‘}/ '5%5 | SEAPBRCE S HRINBESK SEAUTESS al nost t he
MDVVSWFEVB@L@N\?BAPGAHSQBEQHWW?)N B béen repraete duiiranthe

subclppiEd e ARG B e SBR SERTBA 480 Ced ana

al kyl ated sanpl es. The VHE/ hunV2 protein pool sanple,

The iftBfmddiaes FMaés\&m?ISECoﬂma@stQSP(zo@d@ digdst&d with Scal and
ar e, ana

| kyl at ed
subsciete Bt g o dpCeted bhp BARL off FGOBE ThE4 i begpents
contaﬁ'ﬁrﬁb?@wbﬂgi haayl ckr@dyprbﬁfor@v and e $ARGioMEIre pummi@dargeted with the 8.7

t
b frae)enpal Bambl-ane o Fioeaed o6 Re Bl ol Sipaidnapsfih e
resultirfg a8rRidd 4re ﬁ%ﬁﬁ@@ PYYHESP20 28RO YD IND:0f0; msganve/m)rsmdmCVHQszo
vari ants The redyced and allg%}fa d antlbo
(SEQ INBTAR 190 Tesrech 08 Sl R SRIeSRN TSR Res of the
huma‘hﬁ%‘eH'ﬁD@Nb/RBeolhdiﬁg RRACEIeE VHERR@EAV VIgQhaamVheavy chain
variants are collected. The oligosaccharide profiles

Hum g e oKl SR ssion Jctor 7 VEN?aH "o

Expression vectors HCVHESp20 (SEQ ID NO: 40; Figure 10) and HCVHQSp20 (SEQ 1D
NO: 41; Figure 11), are used as templates for site-directed mutagenesis to achieve a N73D
mutation (exchange of an asparagine to aspartate in amino acid position 73 of the
CD45R0O/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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antici pated GO andGl ol i gosacchari des residues found
in all sanples, several other peaks are detected in
wao b@sobromat ogr am of the Fraction 1 (traces of PETIBB®04/010471

peaks are al so detectable in chromatograns of Fraction

2 and protein pool). Taken ggether, the results

suggest that the | arger anttbody species contain

addi tional glycosylation, not typically found in SP2/0
expressed nonocl onal anti bodies, accountlng for the

Mutagenesis dit Blsateaense) agd ioeprither a@% NZ3mib'exphospho

ecc,saéXé?ﬁxb%bsaeaapt %@m&@eﬁ]&s&ﬁ e 3a@c¥ﬁje RA0d L IB%ding to

ectronetry e ver f'or cons rved
the klgnngnuﬂ yTht semuee@et ef the resmﬁung @nsstamcs iHEYHEN73DSpRa@ and

| .
rovi Rl dseles ool sl SHIGI R SEAND S 7 S8aTRISd
Figurgso? end Ba1ess¢qtleely I\HG)/HENFIS:NSQIEQ/(&EQ N&X: i3@htoghkhkr Bjth itree light chain
exprekﬂgmzbr{s'trﬁgt ! Z\Oa(g:E%{JIILI@eg@ s@cj o B é)@ﬁe%@vix Sp2/0 cells

nvarlans repa rac |onat|o
of themwmamaedﬁmwga-lanhag frotevatd \(HEM3@ﬁtLa§mV‘al purified
from pool VHE/ hunVl. To reduce the heterogeneity of

GeneFatﬁSg W&tafﬂb%g&/é H&%IC %;r S e?f aniiéle%\”é@g ,q?JT @@%%%tl%l 4I 5RO/RB

antibgdy HEablv BoMamd by preparative cation exchange

e S BN 520 B PR SUA05 D L s i e

I's equi
(HCVHENT3PSp2H SE@ID NCh 37 and light 4rQVIISR20; PEGLIBI MOi 36) chain of the

humagirkg% ?%4%%@%%d%ﬁ@5&ul#@k@@sﬁghu%\?r PR eblion cells in
exporentidhgsawth phases witly aGiBhilityrhighérthan Do%sare abéd alld ass washed twice

it SR T2 28 S0 PR s Bl 7 gy o

concentratiori ig adiistetite 2o0ht@retismt mrTH-bdffara.8snitdel susgeasionris tmixed with

15 e 8 RS P T et A Al BBt

Five traaalestions aﬁ:‘EKoh@aylelebtvgmmmm Llsing the Hiorad (Gepediulsen (ZHOV and 25

oF). AR Bl B e S0 0 e A Moo g o o0
ml colf @ultire acsdiam (RPMI-IbasedﬁmlednsnumthduhECBEamd insulsketsd for2edhys at 37 °
Candabkr;?)\ég)(ol i gosaccharide profile for the SEC Fractions 1
CEX pattern obtained after de-carboxyl ation,
SEC pattern obtained for the fractions collected in

For selEeXion wh sanspetanis ocalts were smlh\mh@i in tbeigpsshcd ofel. pregenGe18
f. i b ' th hari

(@enediind B85 asR R 5 Mol SBRRY £ eRpele” TR (b grorolate
reducfaeakarnpifiEgticmdaiker ideatedinmethe bght d:balbloen‘stawmllmﬁsaamplﬁiaaﬁbn of
v o I P o0 S5 A1 B0l RSB o
gene émaﬂf_tcaﬁms Cﬁnmesuktlﬁet bels garaa;1 CLaﬁHaltt]é!DIdBth§ pfeeeme @ﬂzﬂltOEnM MTX for a

. riler on 0 that the I es ItV
periodita-4 B olone BUAL M ehbaes O el Py s58SarleRun ot Fi
resulting rrrph;eamg!iﬁedd&ayér@gemwmtdn fb@@a'{he/@hthbodh abM)ratléh is determined
oy andlyaLb BlsibA HEER. Mo ber (it iodh SieeledienlTar fbang by imiting

dilutioR AEMES s&SdiVpEShStY ofl 0 B 2t Per Wbl@tosasaéueqn@cp@dﬁéwmbnes. ,
nost |likely the Nglycolyl -
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neuram ni c acid form (based on the shorter retention

time as conpared to the Nacetyl- neuramnic acid
waee@adand) . The very | ow presence of sialic acPCI/EP20041€10471

CEX fraction in contrast to its very high abundance in

anot her CEX fraction strongby suggest that the

negati vely charged sugar conponent contributes to the

rrass/charge heterogenelty The CEX fractions are

Examgla g Befermitatian aftebamuhat RO ol Sl siRRByETRA "

reduci ng condltl ons. t can be concl uded t hat the upper
Charadié@asfios baVAERmir/ 1c ViHEAspoVi2ls/ H@/humy 1 pmdt\ R/ ho V2

antib with a.conplex qgli acchar
To do Saualil Fih e SRR BER AL Rl e e

superr(é@érﬁﬁmdﬁndﬂzlmm p&)t@cﬁﬁheg beet de?xelmped |asp|oa§mnrzgd aising human
conve ol i gosacchar.ide ro o t\

ST NI SRR TR .
Maxisdrg) &eltbhfed dvbmight age° Oith heo pmfagmtat anti- k;}llryamlgﬂ athammolecule,

o NS08 0 B Y oo
3 time$ SRAMERING BafFEAIPBIsbntdsing 0.052%5 Twedn E(h)earﬂ!rﬂlmdkedyor 1.5 hours at

57 B U SUEASBSRAE, DL SEME S ol BB sampe

and thé %tdrﬂbﬁ)cﬁtﬁ‘ﬁbrp@@(dalﬂ 8loRRA506), L$IKHMA)Care dearmtaréwby $esiat b.Atfeldtdilution
or Fc onual

in block{ig tUATRL DB SIREC SIS ST P Eliredh Redgplicate to the
coateoQ)lEQ: anBASUbBRAIGHF PRBLI 3t-rodii@empsraturs. Afletr mcnbahcshﬁw plates are

e i segos S LSS SRS el yoo v of

horser@biisd %ﬁﬁ(ﬁé@é%gﬁiu{;é’(&?ggﬁi irgll fgl,glﬁb'h lg@Rappaight(dBhjn @at.tNTA-7164,

erm na
SIGMAIEluiad igUA0SP 1 P9Esg Ao k0B oaielras el P ok of g outfer
or con@éht%@@ﬁm EQ8Fe GRIGIM. MfRE WisBihy aRE Ybloneetrzrguahtification of
. n conclusion, the aspar agl ne residue WSTQ@ 'g
eroxidase

bound\mr@a%ase ol ipesam e apg stanead\welR s PETREMREHRNG

EIA S@r?gtrta't% g ct QY YERSYS A ERSIRaINSSOr BHPRI ths PREURSIFEUSAStructions.
rogeneity as well as charge heterogeneit
The peexlase BiXIEReT addsdy) 18D PACES! F10JACRAdfeT 9 Tin at room

; eg?jorﬁﬁétl@?ea%&?% d by addition of 100 pl of 1 M
tempe?%?%tﬂgegéﬂﬂm ar act er I zat | onr%@pp\(?HEyNaRlDl/ hu%p
sulfurioradisranddhe pbsrrbance in Bachwelkisgaeh PO B UsiNgEAh B Dialg reader

E/ hunv2, VHQ hunVl and VHQ hunv2
(ModeY?'?é@UJy‘/es t%ﬂe| asparagi ne residue at position N73 in
the variable domain of the heavy chain is s%lkrst [ tuted
With aygoresiativsseeftiicientel HO9&EY HirdoBstendsxdfye thy follewng

t 301IrY $66benPaES (ca. 250-300 fold
Concegxﬁ%%%B%’Hﬁéﬁ?ﬁ%zﬁgﬁg%s| s (SEQ) SEC | Jea. °

conceptrated) eftaingd fraexsteansiree % clear difference
bet ween VHE/ hunVl and VHEN73D /hunVl is observed in

/1 B ﬁgtéﬁsl: gt idipi doubl e peak obtained for
VHE/I@E‘%”] UI%P , é onﬁed)peak is obtained for VHE-N73D
VHE/mumvmauqm@am% 2Y M9Ppr oxi mat el y 0. 2% of

VHQ/humV1 supernatant = 5.3 ug/ml
VHQ/humV2 supernatant = 5.56 pg/mi
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aggregates are quantified by SEC. SDS-PAGE under
reduci ng condi ti ons VHE/ humv2 and VHE- N73D/ hunVl are
wo eooshan1@nal ysed by SDS- PAGE under reduci ng cPCEP10041610471
as outlined above. Only one band is visible for
VHE- N73D/ hunVl at the expecd®d heavy chain (HC
position (about 50 kDa). The HC-band observed for
VHE- N73D/ hunVl corresponds to the | ower band of the

Size Elj@}ﬂ}g o‘?tt B&SLQQ%hD%haIXHE{@E@)\Q The position of the

a|n ane for the proteins

The aﬁlﬁayw@fwd y: (TS E%EHM@@ MHE&MM% r\apRipUEDgNdOATI RéwmV2 are
anauy@aq{yaé\ E%l 9&% é Pﬁé@{; @ﬁswafobbng in

esutsotaln owthat t he
order mmtgrémh@ﬁ@rmg@ﬂmwer&fthwgmwtggﬁm ﬁmll aggneéa'@é éefigomeric

antlboﬁl@% o3 ﬁgkrﬂt@%]s:ﬁ}% @g%%@%dg |§n FJHU%% Wﬁé‘%ﬁr)on%‘fo[_%rﬁms show for

are to rogenelt of

VHE/r(lm\m Vi EgbvreV2 3y HRAUmY 1Tod ‘é!ﬂ@rfwgéfz(thatstbe @pﬁ;@pe@ﬁétspyt)and that
the segﬁpatgﬁ'if@éﬁ%rgﬁ@% %ﬁl_o[slpgﬁ &Eﬁlgﬁ% aQ/E %h%‘n @@ idd?& 1%). §RE results

suggeshinet therearegt Iaaststwqm@lbo@es wijh eeﬁt@ntlorvwmﬁ tiriral tox ge dge @ntibody
d fromthe am no acid sequence of
prese@ﬁ&%ﬁn}lg%%ﬁg@ Reverse Phase chromat ography (RP)
After reducti on with DDT the two humani zed anti bodi es
SDS-RABERundeRreandny s dii@®s/ hunVl are anal yzed by Reverse

Analyg P %?%e@n‘?&@eﬂ%@z@%/kg@mdl%@é&%ﬁg Q/,}-?)ﬁﬁr’n@ll VHE/humVZ

at1on on aspar agil eavy C
VHQ/IaureWJ lase MiHQhtiroY 2 W@U&M@E(Lmabte@ugeawomlthbdgtaﬁ&rﬁ gel, 4to

2o 5Ty BERRE ik 150 RN EIRNA Ay 08 4 Pl

mlgrahmg slightly akaleftbe bahd codrespppndihgtantheFieguy ehalmpancﬁmamh sample.

The dﬁf&ﬁé;rﬁcg.?n gngqgg ?ﬁt ésttlh%%é_%&%&ﬁ ltl'ae l(apxhg gi‘ Q%Q&P err;r Fﬁ)t analysis

revealbdhatRAECBppardiayd isrebegrazeskby antefnpnmfﬂed Lp hﬁtlt@g% ;uggestmg that
; T e

tne aop A s SrdrErr i kB oay “super natants,

conpetition experinents using FITC |abeled chinmeric
CatioraBxchamgy Giworaatogfaphe (@eX)ar e per f or med and conpar ed

T o e
PolyCétﬁa cdemarfBslyb® er:())ONhrI@tlmeamdnd:dme’nﬁcbah wn’sallyém%dharge
heter%nggxéati\lﬁa{h%ﬁ ﬁ;o §Qgr?rqnél Q%ng f%lgglé'ﬁ%'ﬁz ?@bg‘%@bﬁ% binding
moleaulzsnioe. DATE/bumil ,chdEAhumMZ ]siHQ/hmmW andt ¥HQ/ldeng2,taye édund to be
vry 8oy AT B B i B AR 0
the prefermerabsanceadfdys ahthealrédramirtat dndrefiihe rannhiodyshyaypeham resulting in

tree FRAEHIBIE nptS R TRGH) H5ARE A LS T pgRglogram (>10; Figure

13) m(i@ﬁt%sttlh&t%t st ored sjditasamabdifieation tnpresentdt allifour CD45RO/RB
rﬁe] a}t ant containing the various conbi nati ons of
binding molecule
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humani sed anti body (sanples), is first added in each
wel |l at the indicated concentrations in the text.
wW@\Rdosn2621hour of incubation at 4C, PEER cel | s BCEEP2004/010471

washed with 200 m of FACS buffer by centrifugation.

Cell s are subsequently inc gat ed for 1 hour at 4C with

chinmeric anti body conjugated with FITCin 25 m of

FACS buffer at the final concentration of 20 ng/m .

Cells are washed and resuspended in 300 ml of FACS
SDS-RA@Eer containing 2 ng/ M propidi umiodi de which

I j £l A I i i
in ordez‘rtéa %%u%&@%&g%cgl\él; Bbfentsd bétwelh ?rhe;@g éar]ﬂlbgdéﬁr'é ele8%Sund in the

e ana oW Ccyf onet er Becton
proteirDbadts oB\HE/ humNCSVHREATURES VHRIheaY & and YoKYhgadanddRhumV2 is

choserltP Loogé(mep%nd‘éylfsgg.r S B %ggll(segfo\g-gélgﬁrﬂ\/grazé‘tzcjalf%@@ﬂ iR% semi-

e concentr unani sedant | ) A
preparatiyeempde and se-anyzed$y-SkG enchnfitm theiciuide Toe fistionsrgadlected by

so (3t bat RRY2 il et Sa s BRIl (e

conditibys.t Tiee dtdpbd@ofe;uf thewmenpeced addiiidratipanbatzabest 4Hkga isdifferent
t : :

verwe G308 PRRTELF e 2 B Eh B RRREl i rBaRa <

Undi | ut ed supernatant fromthe above nentioned SP2/0
ESI- Q-Ta@rdMasst Specgometrghi meri ¢ anti body (positive controls)

A t ' '
S GO R2 R B RLOCH AR ol FERIYG: sptyog o o
Q-TORmt=las spactromadyER the pactiogrargofthe porteid poat anddtragton 2, the same

ol e B0, L bt B0, '

the prateintdacuarsd therFraciion i2eis rgd daiestedds Frastior . Indgactiog, 1, @secend

oo S G5 BT RAT FEREEL APe o WeF b o o

about 452’600 BaBEiod sstobi gkoupsaisighaltSCabobiut50i32othaicmid neirg correlated

t he [l Quest Pro { J [ ;
o oy RGBT 9 e P 0t m s
and tharmab yippsr =ndwirt fedticadhSR8-ARE homespiosd @adDEbRBARS of an expected
.bi ndi ng nol ecul es, e.g. VHE/ hunVl and VHQ hunVl but
proteifhot the i sotype matched control antibody conpete with

FI TC- | abel ed chineric antibody for binding to the
ReverbaiPaasd_Difomabegraphie T cell 1ine PEER Specificity of

to o R bl P, B g

separately.antlyee® Itk dragtoref ark hedwed and gilkytated Imepiar teatanfirm

R T )

phaseti {RPY olyoatatogeaity(BOREAN Poeetiell BD0SB-G18) \VMEST KE@DIibw e

oot oS5 B AT AR G M tonion e

is obs&@kl sSiailar patuwiadredbbuitdd MHE]EreI\?EﬂDFmSJM 1,andithé Fiaction 2 reduced
i reri c predec r ar. w a_non-hi n |
and aafER srrFRe R LTy A A Ao A BBl o oL g sEC
Fractic?rlnﬂ (fclacerd |a8<fy|&te!d)$tdoéar%13ized vtitgn BSi- QRTOB atdse lspmi:tltdmz)etry. Several
orochrone fluqrescein js i,ocyanate (FITC) . el e

mass BRI G EeI GRS PO Pas e DU ToF B KPR el g ore
found irg&H theantee@anipidsi (paddin pdbll E1 and F2) but their intensities in Fraction 2 are
very low (Figure 14). |
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washi ng, the cells are subjected to flow cytonetry

analysis to quantitate the anount of FITC abel ed
wa@eiosoadyo bound to the pre-incubated PEER cel | PCPEER04/010471

cell cultures are centrifuged for mn at 400 tines the

standard gravity force (g)4and the nediumis renoved.

Cells are resuspended in FACS buffer (PBS containing

1% v/v FBS, 0.1 wv EDTA and 0.1% w' v sodi um azi de)

and seeded .info 96;{%” ottom mcrotiter plates at

Carbohydgateq anpdss eiegyy garéaéﬁ s per well. The plate is

The re&ft@e rdn& Hpehtenantiboay ssumectnatoanhe resvediesivasd ¢RAP) Guematography
e of cells is i for, 30 m

columr g v RSSO BB G APRY T i o oo s The

oIngosa%BhéFEi%lpﬁofﬂéE b thEXORD/ifBtionAited Mboii2s Iafdﬂtmvlietﬁf mirgd Among the
cont r ol

re washed t
anticioaipd G0 FKE S GUSHEFoEOES et B3 SO 21 GaplEogeybtdh Binkr Beaks
are det%H*é%‘W H\%"@Hrc\(mht@gkéhabﬁlﬁeﬁ:%chaﬂ 1mracése@‘ tad)se4[£éa|k8| aBDalad
of FACS buffer COH__taInI f either
detectaiylertn chepnaigatass SHiragion ?ﬁgoorS 'rFP : conj ugat ed 3G5
control Ab. Finally, cells are washed and resuspended
Taken't A, ik r@iultEé@g&ﬂfH&thedaiyeaemlb'tgiy'épammoontam additional

i nonycin D whi ch, al.l
N 8 Y G M T T S
the ma%@'tdkﬁel?%l%azsgide?ﬁ& I%@@ @ﬁﬂ@ég?ﬁbo@ﬂaﬁ%ﬂ@ﬁ@gy ::ﬁnbohfdraw analysis
cyt onet er ecton Dic 0 S _obse
and megf %@tr@@eﬁmﬁﬂwmwia&éoﬁm cafan Qo] QFe in the
constaﬂm glon%ﬁe'?@ﬁt@%dWséW&h P biHeRpod WSk siteit moﬁdeamhetmdmo acid

ent the FITC-| abel ed chi ne
sequehacomt 106 HERAGIZ6% Sei5PE cay b POl DA Loy e syEtor TRx-9) is
ldentlfgﬁqr?fh@Jéﬁgblgldo%aﬂ\e&rtﬁ@&ﬂﬁhédvyQ:hélﬁ%ﬂérﬁsSI gnal . n
usion, it is found that the nodification of the
VHE/ hunV1l anti body to VHE- N73D/ hunVl does not change
Prepatatige EpetiapgiorsPeEEfi city of the humani sed
Furthefi‘%hél Cd43 BRf&h Lib(i’rhmﬁaféﬁblegﬁmiﬂed frbfrf poul vyiEafumw To reduce the
KI73 D/ hunmvl for hunan lﬂl‘%ﬁ! ﬁDél optidase-B
heteroaéﬂ@tyrﬁfrﬁ*ée rRteria thebgrmipa ‘M%'“‘%/ﬁée %) ﬁ?ffoé\f& PR
treatmfeﬂf1 ﬁhES/I—ﬁI?hGrﬁV‘? enﬁtﬁ&iy"@ﬁﬁétioﬁbfeﬁ nypré@dﬁaﬂi%iida’ubrm Eﬁ(ﬁlavnge h
CD45- expr essi n T cel Lnr lPEER Eb th 25 mM
chrom@mmmyg@mr%%ﬁéghm é‘i’ﬁf‘%%%)i be’f‘%'m Is ppylibrajed vi

sodlurﬁ %ﬂo?&a@é@urﬁért S %(b (=buffef AR bédr@rbrblenﬁxls reguted with 250 mM NaCl
nment, simlar tot heBs)r ocedure

in buffBaAe(y bgfferaﬁ3 gradigoffrom 0- -69%1 B)-Bi h§|pun§/5%f }ﬁ act‘gp§ éqz?ryalysed by

using E??( fw@lfr%b sl d?)ﬁl&ﬁéd b refinjE&ERA ﬁhé‘@@C"—coﬂﬁﬁhd fb lwlblt for a
antlbo in the presence of

correlgtigmdeatveen thermegswyi Q?Fﬁ'%&’éﬂ'gﬂthééw%&th‘wle%n eb%‘&g)“?@gfam
mdxcaHaf%e(Hatttﬁe firdk wal@to? BEQI% iH @E?@@ér%ﬂatéﬂwth‘ﬂ% §%-peak in SEC analysis of

I €S. remsegﬁ,{ma first s
J}

the argibndyethatdng second graunaimeaks BrieEX lasdp |t99j3”é%f6%megﬁ%‘tﬂe€k in SEC
analy%lé Réi!ﬂ% gf%trrgg gggFgrﬁgac?BwHAﬁf H8 ek RBt pedruNBEXEMRREE M2 last

' I's measured. Next, the
peak D@ (rrfaadton 2f the target nol ecule, CD45, on the

surface of the PEER or HSC-F cell line is be
In cor‘%ﬁ}?@rnn}%%sm sEh?edhéHoPe @Jllgbg&:cﬂbﬁd@prﬁﬁl@tfbﬂﬁédf,EC Fractions 1
¢onj ugat e

(rmouse-derived an
and 2a6EXsdpmeeniaiosd ﬁ@effg%%ﬁ* eRv@iPnpelad SaliF &%’6‘?&?4@3 fractions
collec'fgq ﬁ‘i‘[é)@rnaﬁ%%lebﬁ&n@kﬁg%ﬁén Iy\’stgﬁbéshﬁ\ecﬁ?émb bﬂtanhtﬂﬁbd@fspecnes

receptors and its FITC coné %ate A gIa
with dormplax, ohgh@cghanqﬂsto?usmg a) mass heterogeneity, leading to a double peak in
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of FITC conjugated mA6 to cellular CD45 receptors is

determ ned by a FACS based equilibriumtitration
wee@seeizie. Finally, the affinity of the unl abe¢EEP2004/010471

anti body VHEN73D/ hunVl is determ ned from conpetition

staining reactions wth FIT43 conjugated mA6 on PEER or

HSC-F cells neasuring the increase in FITC

fluorescence as a function of the total concentration

DY h | t] [
SEC PR AV Plpdis i ol bt Birte charge
heterdgieneélity) ¢paeling tb it CElelattarrm xt ur e of two conpeting
| i gands binding to one receptor is inplenented into

Analy&c%?glgqrrg {gﬂ%ﬁgt% fra%t:oﬁ*e software programis used

i'ssociation constant (Kd) value for
Since WdBahges [ahhhztmy]spapem elus eatiertan@EX wehewirfg thel they are less positively

crars B 58y S B R 18 o GRS B 8RS o

chargéd) is aleauli@tianl tresdiferddt fra@lios olivbined by ptdparatiye 6. fialic acid is

el S A58 T S0 e BN
glycolﬂ%%xﬂlﬁ aoid E;cml lesmsed Emeth@tslaaor?er rﬁeo’dmghmtabs aumpaneﬂ iteghe N-

d| ng, nol e
o s BRSPS EAF i B PR o i ocion
contrash &ritsovezsp Aigh abnndaﬂcbm arsotodr QEX mbunnedttoy\gawggmtemht the

r r uman T cells ortsthe di f{ '
negatfeh FRaien g ool Rt T HE PN e s PR debl e
CEX fdctivRa bR @Talﬁ@h@gﬁ&%(ﬁp@ﬁtma@didmﬂmg T cel |l

activation, and (iii) affects expression of
SDS- 5/3? et-specific antigens and receptors after

| mul ati on. CD45RB/ RO bi ndi ng chi neric anti body
The sémb&m%nsﬁ@’elalsﬂﬁﬁtalyzém bpSDﬁCH’.@GEIdn}dea@ﬁimag eonditiars| ltsan be

conoiilecdhate ubbedeely bt bind errrasyoaft B-eha iy SLARBL vitn a

comp%R@@@ﬁ%Bha'ﬂ@b drﬁ@@cmém‘ingmbégdgThél Bwer bsamymhamrband
nce cont LC. .
correSRTIn Gy BREHES LR SR BI gt oy Bt By SRt P

day 2. 7 am no-actinonycin D (7-AAD) as a DNA-stai ni ng
Sepafdyien bARgIhouP chymapd paedin digesiddrEEX bhadtionsel | s was used

ey, R TR YT —
heavydrREE @b@utof m@@EREH E@(bta&dd)mg t@lm:impmn ‘mmd?parate the Fab and
i ncre acti g ositive IIs

the Fy Rt FoPg apiibai, PEParatie Shrofra el el S ey s
Each l@ﬁﬂfelsmb-fﬂa‘ctﬂn AARcteass te-cteal drgo W@S?Iaga!umnsto Idelnaiy itsreontent in

CD45RB/ di b t .
o g EE e ABRY S v o
ESI- @l?ItOFlnﬁ‘{as§ @ﬁédtr@kndm_?_«bﬂﬁd @atﬁl@oﬂfalﬂedj lblsowl tre b)SMea:o'rﬁserved
ul atory ce r e Inc
alycopense b ey PaE I VD LD S OF s A A
oligoda6EHdk fhsnsAwilRRRKRY (GT), cHeq @ 1§ 8t twd tefrhinglt (G2 ghlactose units; b) that

ressi on of r| an condary T cell re
in corgsgsp the irregular gly Ir;%ox site 8\17%? carries complex 0|gosaccsz an%es containing

ongré column.

N-glycolyl neuraminic acid.

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

cation exchange chromatography.
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CD45RB/ RO bi ndi ng chineric anti body may be due to the
i nduction of Treg cells. To address this issue, T
W@ edosm262e0 e activated by anti-CD3 + CD28 mAbs BCIEP2004/010471

cultured in the presence of CD45RB/ RO bi nding chimeric

anti body or anti-LPS controd4 mAb. The tinme course of

CTLA-4 and CD25 expression reveals marked differences

bet ween controls and CD45RB/ RO bi ndi ng chineric

anti body-treated T cells on days 1 and 3 after

secondary stinulation, indicating a Treg

phenotype. Intracel | ul ar CTLA-4 expression i s sustained
Characteritétenpsfad-fbé3Rhu@45RB/ RO bi ndi ng chi neric anti body

R N e e A

VHQ/landt bed VHQ/sumV 2 eetitCtled-the ssmraging resicueradeesition b3 in the

. A-4 expressi on was anal . Moder at e di S
variabfic R o Hedp g B LS BTy A ARl b ElE foramole
4). The MHENZBDMuM\VAS it erenfudherrapelysedil t ur e, however, high

| evel s of intracellular CTLA-4 were sustained only in

. 5RB/ bi pdi_.ng chi [ ti body-treated but not in
Size Egg{%zroglﬁ%@gfbggq &Bﬂ%&% ﬁ%‘?@l]ndi ng chineric
SEC iaperfoaths ds dscaickdlaboek] A cleacdifferetioe betwvepo MHE/ignY dand VHE-

d Fqal.l qwi.ng st i mul.ation cel) s.i.
N73D BB era T Sb o Buralr o C et Bounle G puaRe R Vi1,
only oh€@epk & shtaified for &1 EQD2AD) /HUDMER(Ridufe A2} AppRibately 0.2% of
igCD4O- Li g%qg%d &%E thers. n contrast, the level of
aggregyige fE A r CD8 is thought to stay relatively
constant. W reproduci bly observed a strong increase
SDS-PAGBEatndeCR4uaingl caiBticaust i gens on CD45RB/ RO bi ndi ng

VeV aid WA RGB! oot By SR ERGF e rgpring

conditioneR4/ duhed aibble -Qrdsord bandTis elible foo MHEANTIDVhemy it the expected

be due to the upre ion, 0 t he {
neav e Giodesipy st Roohdnens b s Ve v i PREnumvt
correspiohBs & tedenatbzhy of the doableeobsepedobr UHENuen\(Ib The ipesitidn of the
X C?]ej s in cont roIf C‘A' t ures. Hi I?h L-2 receptor a
light cnainpapAds the s§ms ol thgROERS FNa¥ee%hai n e xpression by

C D45RB/ RO bi nding chinmeric anti body-treated T cells
Catiorl ER¢har@e| Ghremetolyrapp (CBXbe constitutively positive for

. 25, the lL-2 rec al pha- chaj n. e reau i .
Cation EherGR T e R R BRI & il Bt Tdeplls Bbraines
for CEO€bh&lydi$ siew ;Henﬂmga@eﬂ@gérbgew?ty:mve@mmhemw tereduced to the

expression of the beta-chain o -2 r.eceptor . 0. .
c-torgpah e yerons e Lratormion K Da ididiarye pfiafboeneity of
VHE/IIr8$2 em; Plgueds®nce of CD45RB/ RO bi nding chineric

anti body. The results show that CD45RB/ RO bi ndi ng

chinmeric anti body-treated T cells have about ten-fold
MALQ’?\X&?‘Q’@% ”@)?Blsé OB UXE compared to T cells in

The de®@ttddomasdtor tHedseavyl bivain dhd trerlight enaimybtaindd GathALTHAIOF analyse
ire factors, o

(masspTH PV Lo Bt eSiEe eI PE S Braen B s iipehrom the
amind §8Rs6QBHEB @EYHEINTAFhirmvent i on are underl i ned)

Reverse Phase chromatography (RP)

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
asparagine N73, two “heavy chains” are observed for VHE/humV2 (double peak at about
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SEQ D NO 1 Part of the amno acid sequence of chineric

l'i ght chai n DI LLTQSPAI LSVSPGERVSFSCRASQNI GTSI QW
WOQORINGBPRLLI RSSSESI SA PSRFSG PCT/EP2004/010471

SGSGIDFTLSI NSVESEDI ADYYCQRSNTWPFTFGSGTKLEI KSEQ | D NO. 2

Part of the am no acid sequéhce of chineric heavy

chai n EVQLQQSGPELVKPGASVKMSCKASGYTFT NYI | HW

VKQEPGQGLEW GYFNPYNHGTKY

18.5 %@%@ﬁ%@w&ﬁ%@%ﬁ% (B%WY\F@W}A% For VHE-

acl d Sequence of chineri
N73DYhugnd 1, sinlyi anepieak TRCSRANMeS F'SPGE RYSPSUERISHIgUET $H W
YQORTNGSPRLLI RSSSESI SG PSRFSG :
SGSGTDFTLSI NSVESEDI ADYYCQQSNTWPFT
FGSGTKLEI KRTVAAPSVFI FPPSDEQLKS
GTASVVCL L NNFYPREAKVQAKVDNAL QSGNSQESVTEQDSKDSTYSLSSTLTL
Exampite\fyFARBIcomEtitivnanabsE (gt i88Q NO 4 Amino acid

The %&%@%\%&%&E&%@%E@emw fgWACS analysis because it

expreyseEhe R4S artyeneY NHcTksurfier FK@Ganalyze the binding affinity of humanised
anhb%}?@%@éﬁé&%@hg§%ﬁ$ﬁ %ﬁﬁ%@%@i@“’chimeric antibody as a
refereNkERBVPHEMPESIBT SABPARD GHINMKRE Y HHERVITOf SURBENNT Sy /RtbAY and of

chimeg b BEER SPA YRR RIS SRS L RESILE ot 2RLBRBR the

mediuneERgvved. Cells are resuspended in FACS buffer (PBS containing 1% FBS and

0.1% E@%@T&%ﬁ&é@é&%@%ﬁ%@%m R BRE RS Bl nsity
of 1xEVICENA PPN NTHRENKEKY SHIMATUB AR I THESHUNKGRRRE RQYYTAr SRERISE

blook G RS- SRR R S R SE Y8R IR
antibdd@NWEGR LS eiviriEoA ) HMNHYTeQKB B L SPartitBE@oDcihNdelc Mot celyt(pakitive

uen e ' o] f . o
contr SR SR e o R R Hemelted ot ionn
humaGiE€A antibody (samples), is first added in each well at the indicated concentrations in

the tegl A& T HOUT G ICUDtion st AT, PEER 2816 st widhEa Wl a5 MHACs

bufferAiy MBI AOh CCARGEETUESEGAE ARGRIDERTEITOCT GAET & PATCHiBTdBBGeric

antib 8 oA R M R R KL AR RUF PR Pt SRR RURR AP o/

Cells erifshed and resuspended in 300 ul of FACS buffer containing 2 pg/mi propidium

. .., GICT GATATTGCAGATTAT TACTGT CAAA CCT C
e A R B RANE P AR FEMR SRR K65 £ rer £0ed i

cytonggsi(EACS CaltapdBagoraDieRingpept | de of SEQ D NO 2
GAGGTGCAGCT GCAGCAGT CAGGACCTGAACT GGTAAAGCCTGEEECTTCAGT G

FACSAaAn%Iyses indicate a dose-dependent blockade of fluorochrome-labeled chimeric
antibody by the concentrated humanised antibody culture supernatants. No dose-dependent
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 supernatant from the above mentioned SP2/0 transfectants or chimeric antibody
(positive controls) or isotype matched control antibody (negative controls) at 2 pg/ml in
culture medium are incubated with 1.5x10° PEER cells in 100 pl for 30 min at 4°C. Then, 100
pl PBS containing FITC-labeled chimeric antibody is added to each sample and incubation at
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ATGICCTGCAAGGCCTCTGGATACACATTCACTAATTATATTATCCACTGEGT G
AAGCA

WOLASEESR BT CAGCGCCT TGAATGGAT TGGATAT TTTAAT CCT TARAAERANLAB 0471
TACTA

AGTACAATGAGAAGT TCAAAGGCAGGECACACTAACT GCAGACAAATCCTCCA
ACACA

GCCTACAT GGACCTCAGCAGCCTGACCTCTGAGGACTCTGCGATCTACTACTGT

°C %fg % ther 30 minutes. Aft i ded i -PBS
4 C@@@i I ang S\[I' ml.r&e_el_sl_ f Gg&vg:sér_mllng; cells are resusgér& ed m.C%CS P
contailloyd IV OA7-SEin@AGmomyzi P 2ot aaslyaed b flev sdgeiy &isipg a Becton

Duckur%PHE%@%%hﬂ)dﬂgﬁgt%Eﬂ%hA _%_n% g% (9RéAl Ith ﬁ&g@@%ﬁw@%m WA live cells,

i.e. 7-NairRRACINRNMSCISSESINSI @ VRS VRASGSGSGTD FTLTI SSLEP EDFAVYYC
QQ SNTWPFT FGQ GITKLEI K SEQ NGO 8 Part of am no acid

FACSFAEHE S B DRIEA S e SEplmrE o sl s

VHE/W@W@J&%@W sutgettegsalypsricbescanreh aptipodysommste with
FITC- E@E@M&eﬁ%@aﬁ %}éﬁﬁ& Eﬁ@nggéheav %5@% Sofavd Tk rMH sﬂEER

acl d sequence of "humani s I n designated V
EVQLVESGAEVKKPGASVKV SCKASGYTFT NYW | HVKQE PGQGLEW GY
Speo/#w\qﬂr\@ﬁwm@km@ﬂemumm STAYMELSSLRSED TAVYYCARSG

To evEAARRNER ¢ ﬁ%ﬁ\\ﬁyg&ﬁloﬂ;f tm&qﬁﬁ) 18&d CBﬁSﬂW@olﬁ&b%molecule

sequence of umani sed eavy cnal n desi gnate

VHE/WVESGNE VRIATGRIVIE SHRAEIEE oTRSReTRENT YR acid position 73 of

e R BRRREETI SO IR o o

epitopu Hegeadtvy oEYidet@Dénaodi mith @k ldb- QWFGSWM%TSEU'W PEER
Is a”%&%l%&%@%&?&&%%&%qmmmeqG

AAG
PEERGTS GCT BoAGsbEicCYEEAN ASNOAMYE AT AT SHMATT AEdesesseaT@th a
rom e eI POIRG TR AN PP el and i et ar

subjedtadtaan incubation with fluorochrome fluorescem isothiocyanate (FITC) labeled
chimd A AT T APREARRERGRET AT SRR
washiBg N8 CARGHAGOTEABEACHOY GUOTEEY GRaricATT Gt e thecnemtpf FITC-

abeled e boset A s e PR RS RS BT oo

for 10TMGIRGt 400 times the standard gravity force (g) and the medium is removed. Cells are
resuspended in FACS buffer (PBS containing 1% v/v FBS, 0.1 w/v EDTA and 0.1% w/v
sodium azide) and seeded into 96-well V-bottom microtiter plates at a cell density of 1x1 0°
cells 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/ml of either
chimeric anti-CD45R0/RB mAb, VHE-N73D/humV1 or IgG1 control Ab. Next, PEER cells are
washed twice with 150 pl of FACS buffer by centrifugation. Cells are subsequently incubated
for 30 minutes at 4°C in 50 pl of FACS buffer containing 20 pg/mi of either FITC-conjugated
chimeric mAb or FITC-conjugated 3G5 control Ab. Finally, cells are washed and
resuspended in 200 pl of FACS buffer containing 7-amino actinomycin D (7-AAD) at 1 pg/ml,
which allows identification of viable cells during analysis. The cell preparations are analysed

on a FACSCalibur flow cytometer (Becton Dickinson).
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CTCA SEQ NGO 12 Nucl eoti de sequence encodi ng am no acid
sequence SEQ D NGO 10

WEABSIEAGCT GGT GGAGT CAGGAGCCGAAGT GAAAAAGCCT CCIITERAGT (3 0471
AAG

GTGTCCTGCAAGGCCTCTGGATACACAITTCACTAATTATATTATCCACTGGGT G
AAGCA

_IC_B(ABAGCCT GGTCAGGGECCTTGAATGCGATTGGATATTTTAATCCTTACAATCATGG
t s OBk At e P e KR R AP AR SA SRR AT o
CD45RIRBAMAD but not the IgG1 control antibody prevent the FITC-labeled chimeric anti-
coas IR AT ARG 7 Rl A ARG T SER TR GIAG T
decreﬁ@i(ﬂ&@@%@ﬁﬁé@@@ﬂ@@ﬁﬁd@@&@ WM@T@M@G
VHEMLENT RPN B R Plbekn G SRS fie EPRASE SRt Sr the

humafiééPdritiTBEIRNEBIAEIGT @ONMBGIBACCCT GT CT CT GAGT CCAGGAGAAAGA
GCCA

CTTTCTCCTGCAGGECCAGI CAGAACAT TGGCACAAGCATACAGT GGTATCAAC
AAAAA

Affinih AGRVAAR GFBOITOOANEEEUTHEN OA TARBEIGISTCDEE T GAGT CTATCTCT GGG
To delp iR o AR YHE TR LAEIR RE R SAIRREA P Ay ©f
VHE-NTGBIFumMV1 with a human CD45-expressing T cell line PEER or the cynomolgus
A GATTTT Gr Gr T,
monk B R S AB AR PR T CAA SRR 4R E bl e

experigeat eiraikar én thedirogedang descaibedlinsajeyaica., $E86p; 0. MOL. diol. 253:243.
GACATTCTGCTGACCCAGI CTCCAGCCACCCTGICTCTGAGI CCAGGAGAAAA

Brief A B QRS P A RERB ARG e BN R ket e

preseAdA#Avarious concentrations of unlabeled competitor antibody is used to calculate the

o B IR I PR A ARG FACHEPTACEIT

fluorod¥roiveTabliy stochiometry of the FITC-labeled mouse-derived anti-human
GATTTT ACTGI CAA! TACCT,

CD45 B S8 T PRI RAC RS L AR NGt RO 4 SN B8t dataraet

molecBiy @@ldﬁ,eoroﬂwetdmefaee( pf e FEHER wieldSOF ¢dNKe Glbéld&erivingd with the
ete DNA S ce.of .a h ni sed heav haj.n

nelp o i Bt RO BRE D LR LB OB R YRR Y PyPA5)

antibod 2hd 4i8ihd FludreAGEHt DEAdSWItARAMICIDIRCUIBCEDEITA Iy ree. With the

conce BB ATC A CIERRRT AN AR SO OPFAGRRGRROwN, the affinity

of FITATESA gt mEAAT CEHGEE MG ECEEH0ISTs AGETARERRLa¥HCS based

equilibrium '&%Gprc%%;@ ina y,mﬂﬁ gﬁhequg%ggggti%{/ ATG

N73D/humV1 is determined from competition staining reactions with FITC-conjugated mA6

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 Origin 7.5, the software program is
used to calculate the dissociation constant (Kd) value for VHE-N73D/humV1 upon re-

iterative curve fitting 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 it is
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201 CATGCTTTGC ATACTTCTGC CTGCTGGGGA GCCTGGTTGC

TGACTAATTG 251 AGATGCATGC TTTGCATACT TCTGCCTGCT
WOEBBSABCOTG GGGACTTTCC 301 ACACCCTAAC TGACACACATT/EP2004/010471

TCCACAGCTG CCTCGCGCGT TTCGGTGATG 351 ACGGTGAAAA
CCTCTGACAC ATGCAGCTCC CGGAGECGGT CACAGCTTGT 401
CTGTAAGCGG ATGCCGGGAG CAGACAAGCC CGTCAGGGCG CGTCAGCGEG
451 TGTTGGECGEG TGTCGRGEGECG CAGCCATGAC CCAGTCACGT

calcul GAS ;TTC c@;?kd'“i @éié@%ﬁé@%@é@i iégicmwgg ‘W“ CD45RO/RB

molecAlBACCGCACA GATGCGTAAG GAGAAAATAC 601 CGCATCAGGC
GCTCTTCCGC TTCCTCGCTC ACTGACTCGC TGCGCTCGGT 651
CGTTCGECTG CGGCGAGCGG TATCAGCTCA CTCAAAGGCG GTAATACGGT

Exampl]7: Bivlogical@ctiwities cECO4 S RBRGhimting, m&#\C@WGTG

s/ S ST SRR .o

presedt@TATITAGAN piETOBACadiVERIABETEAGAUBEN TEEIS(HDSApArts the

srerS R AT PSR A e
apopt@id fall@eeICENBciVEicaTacd) GleGeex@essiGroTIubEeiAIpecific antigens
A AGGTATCT CAGTTCGGTG TAGGTCGTTC
and reé%é&%ﬁ?\i%%%ﬁ%‘ GTG 1051 CACGAACCCC CCGTTCAGCC
CGACCGCTGC GOCTTATCCG GTAACTATCG 1101 TCTTGAGTCC
CD45RBIRTEETHAg GhEAOGAGTb AT BIGACES callABaNGIORolyehally activated T
s CTGGTAACAG GATTAGCAGA GOGAGGTATG TAGGCGGTGC TACAGAGTTC
cellS 1201 TTGAAGTGGT GGCCTAACTA CGGCTACACT AGAAGGACAG
anaWEé' Stk I:WBS’GT GUEAASGEAS sibRCEI TEaRivation by anti-
13 CCGGCAA A
D3 RS A AR T CPOTT G CE G AR T e
CD45RBA:€@%B% @Aﬁ@&ﬂ@&%@dﬁ%&%ﬁ%oﬂ@%@@%v@m@ on day

2. - REAETTOXBETADNCTTS T PIRAPTIN ARG FHIRIAF AR rocroli

cells v@@ﬂ&%@fé\%ﬁ@rﬁ%@'ﬂé@ﬁ Ol STtGAtICPAGRE ACKMA sRERTHAATAtoN of

T e R S S B s

AAD (defive e idiha A i \dNda {COERaEASTEL ERTENGVEAAD

A A LR S (GO

cultur&GTAAGTAGT TCGCCAGITA ATAGITTGCG CAACGITGIT GCCATTGCTG
CAGGCATCGT GGTGICACGC TCGICGITTG

CD45RB/RO binding chimeric antibody but not control mAb treated T cells display a T

regulatory cell (Treg) phenotype

Increased expression of CD25 and the negative regulatory protein CTLA-4 (CD152) is a
marker of Treg cells. Functional suppression of primary and secondary T cell responses by
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

stimulation, indicating a Treg phenotype.



10

15

20

25

30

GIATGGCTTC ATTCAGCTCC GGITCCCAAC GATCAAGGECG AGITACATGA
TCCCCCATGT TGIGCAAAAA AGCGGTTAGC TCCTTCGGIC CTCCGATCGT
wWa enSALARANGT AAGTTGECCG CAGTGITATC ACTCATGGIT ARCEZEERIBCAM 0471
TGCATAATTC TCTTACTGIC ATGCCATCCG TAAGATGCTT TTCTGTGACT
GGTGAGTACT CAACCAAGTIC ATTCEGAGAA TAGTGTATGC GGCGACCGAG
TTGCTCTTGC CCGECGICAA CACGGGATAA TACCGCGCCA CATAGCAGAA
CTTTAAAAGT GCTCATCATT GGAAAACGIT CTTCGEEECG AAAACTCTCA

oo RETTEN SRR LD ) PR oo

chimeACARGEEANG GCAAAATGCC GCAAAAAAGG GAATAAGGGC GACACGGAAA

e b S R SR SR

Therefﬁféoﬁ% T AP SFECE BIEA-ASATRIN, GHE O ATIIACTE e ADETGACHEE

GAAACCA TTATTATCAT TTAACC TATAAAAATA .
A AL S e T et
After pTéH%@ﬁ@eTﬁE%éTﬁTm@ @ETT%&%ETM@FWeW iAgdAdnly in
CGCG CAA T GATA GOGATATTGG
CD45RB(RANTInGAG CNRET Y @%twﬁﬁ SCCGATGTGAG
TTTCTGTGTA ACTGATATCG CCATTTTTCC AAAAGTGATT TTTGGGCATA

CD45I€@@@\WH GHIRHAGati KoldWA Tt TT TCBAE(igdchfe TGUGIBAPAGHive for
TGGT GACTTGEECG ATTCTGIGTG TCGCAAATAT CGCAGITTCG
CD4 aAqlm GA CAGACGATAT GAGGCT ATAT CGCCGATAGA GGCGACATCA

Follovw %‘H te The b STtk sECAATARTECS
R AT T ATATA GCATAAATCA ATATTGGCTA
receptoTECReehasTCD 2 TERTET LATOCKPATELC BARraR 0 /0d M‘Qﬁ'ﬂﬁﬂﬁa@mﬁ

.
the I A R P A A A A ST ko ey
obsen&TATSGRGTMereSEOB PPATA 5% Rnc ERRETTP A AT GBASE R RIS meric

et R e S e L CAGTATITAC
CD4/MW%!MWMA‘WW¢@%M¢AWV@@Q@£€§4 on
the C%ﬁ%’é&%@ %@8%@%@ ubESOERHE Ekirastd AtPaPhdterately

TTCCTACTTG GCAGTACATC TACGTATTAG
low peFATRBCTTAIDUTIAQOATGST GeAT BRRBIPICHItaSSAGT ACAT CAATGGGCGT
GGATAGCGGT

High IL-2 receptor alpha-chain, but very | ow b eta-chain e xpression by C D45RB/RO

binding chimeric antibody-treated T cells

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
cells have about ten-fold lower CD122 expression as compared to T cells in control cultures.

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

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

SEQ ID NO:1

Part of the amino acid sequence of chimeric light chain
DILLTQSPAILSVSPGERVSFSCRASQNIGTSIQWYQQRTNGSPRLLIRSSSESISGIPSRFSG
SGSGTDFTLSINSVESEDIADYYCQQSNTWPETFGSGTKLEIK




GGGATTTCCA AGTCTCCACC CCATTGACCGAT TGGGAGT TTGTTTTGGC
ACCAAAATCA ACGGGACTTT CCAAAATGTC GTAACAACTC CGCCCCATTG
WOGBSAMATICG GCGGTAGGCG TGTACGGTGG GAGGTCTATA TRAERGAGN 0471
TCGTTTAGTG AACCGTCAGA TCGCCTGGAG ACGCCATCCA CGCTGTTTTG
ACCTCCATAG AAGACACCGG GACOBATCCA GOCTCOGCAA GCTTGOOGCC
ACCATGGACT GGACCTGGAG GGTGITCTGC CTGCTGGOCG TGGRCCOCCGG
CGOCCACAGC CAGGTGCAGC TGGTGGAGTC AGGAGOCGAA GTGAAAAAGC
CTGGGGCTTC AGTGAAGGTG TCCTGCAAGG CCTCTGGATA CACATTCACT
AATTATATTA TCCACTGGGT GAAGCAGGAG CCTGGTCAGG GOCTTGAATG
SEQ IGADESGATAT TTTAATCCTT ACAATCATGG TACTAAGTAC AATGAGAAGT
CACTA ACTGCAAACA TCAG CACAGCCTAC
Part 0;;%@@?@& %&%‘F@é@ Catmiclecied A@‘T CT ACTACTGTGC
EVQL AASAEEAGRE CAIVIATSOAS GETF TG/ GERGOCAE VEG YRMAOBIS TKY

5 NEKFRGRAGSHIARSEUPNNELR T L GEEr PR A AT B S

GGCAGGTGEC GCCAGCCAGG TGCACACCCA ATGCCCATGA GCCCAGACAC
TGGACGCCTGA ACCTCGCGGA CAGITAAGAA CCCAGEEECC TCTGCGCCCT
SEQ| BCAGCT CTGTCCCACA CCGCGGICAC ATGGCACCAC CTCTCTTGCA

Amino%g@%wmmgmm CTGGCACCCT CCTCCAAGAG
GGECACAGCCGEG " CCCTEEECTG CCTGGTCAAG GACTACTTCC

DILLTW@W@M@@W@W@A@WRFSG

e \
10 SGSG@%%%E B @ﬁ&@ @&%A%WQLKS

GTAS%MWMR&KWM@&WW@WYﬁﬁ&T@@DYE
y W GTCTGCT GGAAGCCAGG CTCAGCGCTC
KHK 2‘1‘ ﬂﬁ%ﬁ% TGCAGCCC CAGTOCAGGG CAGCAAGGCA
GGOCCOGTCT GCCTCTTCAC COGGAGGOCT CTGOCOGCOC CACTCATGCT

SEQ lﬁ;&@é@% GICTTCTGEC TTTTTCCCCA GECTCTGEEC AGGCACAGEC
TAACCCAGEC CCTGCACACA AAGGEGEECAGGTGCTGEECTC
15  AminA&HdGEGUEACcAPEEaRTI The@@BEEBABGAC CCTGCCCCTG ACCTAAGCCC

EvaL BRSNS R R sRATEr R e BreERER e e G i oy

NEKF@WWWWAWTWWSSAS
TaP ST CA G s T AT PR AR R ARSI S GVHTFPAVLQSSGLY
SLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFL
50  FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVY
SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVS
LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFS
CSVMHEALHNHYTQKSLSLSPGK

25 SEQID NO:5

Nucleotide sequence encoding a polypeptide of SEQ ID NO:1
GACATTCTGCTGACCCAGTCTCCAGCCATCCTGTCTGTGAGTCCAGGAGAAAGAGTCA
GTTTCTCCTGCAGGGCCAGTCAGAACATTGGCACAAGCATACAGTGGTATCAACAAAGA
ACAAATGGTTCTCCAAGGCTTCTCATAAGGTCTTCTTCTGAGTCTATCTCTGGGATCCCT
30 TCCAGGTTTAGTGGCAGTGGATCAGGGACAGATTTTACTCTTAGCATCAACAGTGTGGA
GTCTGAAGATATTGCAGATTATTACTGTCAACAAAGTAATACCTGGCCATTCACGTTCGG
CTCGGGGACCAAGCTTGAAATCAAA
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TGCATCCAGG GACAGECCCC AGCCGEGTGC TGACACGTCC ACCTCCATCT
CTTCCTCAGC ACCTGAACTC CTGEEEEGAC CGTCAGICTT CCTCTTCCCC
WERABAZOCA AGGACACCCT CATGATCTCC CGGACCCCTG ARErERIOMI3 0471
CGTGGTGGIG GACGTGAGCC ACGAAGACCC TGAGGTICAAG TTCAACTGGT
ACGTGGACGG CGTGGAGGTG CATAMTGCCA AGACAAAGCC GCGGGAGGAG
CAGTACAACA GCACGTACCG TGTGGICAGC GICCTCACCG TCCTGCACCA
GGACTGECTG AATGGECAAGG AGTACAAGIG CAAGGTCTCC AACAAAGCCC
SEQ! CGRAGCCCC CATCGAGAAA ACCATCTCCA AAGCCAAAGG TGGGACCCGT

& i G GGCCACATGG ACAGAGGECCG GCTCGEGECCCA CCCTCTGCCC
NuclebbdeAeltdhcdenddding a/p oNpeplitebEC BCY ICNGEEECA GCCCCGAGAA

OO AR RO AR B RES A I ERE T ARt Reone

ATGTUEIAEE /GG 0GTEIAZG AT ABGTUCABGAAATAALST AAABCAATCRBIEIGAAGCA

O SRRk O AR RSB BT T oL R BTG ACTA

AGTAEIKAEG XS AAGETOCAACHCAGBCRTALKET AMPTBCCACAC ACETTEGTETICCANCACA

A TR A OB A AT OAEA PR T oM

GATCAMSEAT CCHA TADEVSEACE AAGCCTTENE CTEAGHIS AT CACGREITATIGTCTC
GATGGTTCTT TCCACGGGTC AGGCCGAGIC TGAGGCCTGA GTGGCATGAG

CTCATCTGATATC ATCGATGAAT TCGAGCTCGG TACCCGGGGA TCGATCCAGA
CATGATAAGA TACATTGATG AGTTTGGACA AACCACAACT AGAATGCAGT
GAAAAAAATG CTTTATTTGT GAAATTTGTG ATGCTATTGC TTTATTTGTA

SEQ IDNTTATAA GCTGCAATAA ACAAGTTAAC AACAACAATT GCATTCATTT
Part %WBE%% Heel dddighddd HYMV2 =

CCTCTACAA A gqGTGGTATG GCTGAT TG ATCTCTAGTIC AAGGCACTAT
VLm)AC‘ATCAAATA TTCCTTATTA ACCCCTTTAC AAATTAAAAA GCCTAAAGGTA

o AT ST I SR B o

RFSGEESGARAGA TISSUEPTEDEAV XY AL SMEW PFrAFARAGIACERGCAGCTTTT
TCCTTTGTGG TGTAAATAGCAAAGCAAGCAAGAGI TCTAT TACTAAACAC
AGCATGACTC AAAAAACTTA GCAATTCTGA AGGAAAGTCC

SEQ IDIBGESTCTTCTACCTTTCT CTTCTTTTTT GGAGGAGTAG AATGITGAGA

Wg@s%n%To%Lm%géﬁ Jf%hal TEJ%E%d%W%M =
VLh)
DILLTQSPAT LSLSPGERAT LSCRASQNIG TSIQWYQQKP GQAPRLLIRS SSESISGIPS
RFSGSGSGTD FTLTISSLEP EDFAVYYCQQ SNTWPFTFGQ GTKLEIK

SEQ ID NO:9

Part of amino acid sequence of humanised heavy chain designated VHE
EVQLVESGAE VKKPGASVKV SCKASGYTFT NYIIHWVKQE PGQGLEWIGY
FNPYNHGTKY NEKFKGRATL TANKSISTAY MELSSLRSED TAVYYCARSG
PYAWFDTWGQ GTTVTVSS

SEQ ID NO:10

Part of amino acid sequence of humanised heavy chain designated VHQ
QVQLVESGAE VKKPGASVKV SCKASGYTFT NYIIHWVKQE PGQGLEWIGY
FNPYNHGTKY NEKFKGRATL TANKSISTAY MELSSLRSED TAVYYCARSG

PYAWFDTWGQ GTTVTVSS
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ATTAAAGGCA TTCCACCACT GCTCCCATTC ATCAGITCCA TAGGTTGGAA
TCTAAAATAC ACAAACAATT AGAATCAGTA GTTTAACACA TTATACACTT
WOLMSDTETITA TATTTACCTT AGAGCTTTAA ATCTCTGTAG GIAIFINGH 0471

CAATTATGTC ACACCACAGA AGTAAGGITC CTTCACAAAG ATCCGGGACC
AAAGOGGCCA TCGTGCCTCC CCACTEXCTGC AGTTCGGGGEG CATGGATGCG
CGGATAGCCG CTGCTGGITT CCTGGATGCC GACGGATTTG CACTGCCGGT
AGAACTCCGC GAGGTCGTCC AGCCTCAGGC AGCAGCTGAA CCAACTCGCG
SEQ TCGA GOCCGGGGTG GGCGAAGAAC TCCAGCATGA GATCCCCGCG
TC ATCCAGOCGG OGTCOCGGAA AACGATTCOG AAGCCCAACC
NuclebliicAE§évc CoRéddiniphmifd\AdidEdhiEned SEOARTIED: ICAGGT TGGECC

CACGTARBRAIRS T ABARAGE AR SRR AREERIE GEERPAREoArG

GTCTIRYECRACE OV ECELRFACRARTCCACTARAGTRGATAAGC CRCTEIAGOBAAGCA

TATCACGGEGT AGCCAACCCT. ATGI
o A AT A, A o

AGTACKATELEAGBTEARESETA @@G@WWGCM@GWWCACA

S0C % GAGCCTGEOG AACAGITCGG CT T%g&g%ﬁ%GCAA

GATC%@&&@@E@@T&E@@@@HGK@@@H@@@W@G@C%@@WTCTC
GATCAAGCGT ATGCAGOCGC CGCATTGCAT CAGCCATGAT GGATACTTTC

CTCATCGGCAGGAG CAAGGTGAGA TGACAGGAGA TCCTGCCCCG GCACTTCGCC
CAATAGCAGC CAGICCCTTC CCGCTTCAGT GACAACGTCG AGCACAGCTG
CGCAAGGAAC GCCCGTCGIG GCCAGCCACG ATAGCCGCGC TGCCTCGICC

SEQ INBARTCAT TCAGGGCACC GGACAGGICG GTCTTGACAA AAAGAACCGG

NuclepeeRPl e P A e A e e PR A o

CAGGFBCEBCIGE TERATTCAGSAGCEEAAGTS ANTREARATE GFEETEARET GAAG

B e

GGAGCCTGEICHS GGALTTCAAT GGATTICATATGT CAATALAAAACBATCAAGRIACTA

o S S ISR D GiGE G o
GCCTAGEIPEGAGT TEANGCAGACT GHiET TG TTACCATAT TELEE TEIECLTAAIGT GCAA
GATCAGGACCCTATGCCTGGTTTGACACCTGGGGCCAAGGGACCACGGTCACCGTCTC

CTCA

SEQ ID NO:13

Nucleotide sequence encoding amino acid sequence SEQ ID NO:7
GACATTCTGCTGACCCAGTCTCCAGCCACCCTGTCTCTGAGTCCAGGAGAAAGAGCCA
CTTTCTCCTGCAGGGCCAGTCAGAACATTGGCACAAGCATACAGTGGTATCAACAAAAA
ACAAATGGTGCTCCAAGGCTTCTCATAAGGTCTTCTTCTGAGTCTATCTCTGGGATCCC
TTCCAGGTTTAGTGGCAGTGGATCAGGGACAGATTTTACTCTTACCATCAGCAGTCTGG
AGCCTGAAGATTTTGCAGTGTATTACTGTCAACAAAGTAATACCTGGCCATTCACGTTC
GGCCAGGGGACCAAGCTGGAGATCAAA

SEQ 1D NO:14

Nucleotide sequence encoding amino acid sequence SEQ ID NO:8
GACATTCTGCTGACCCAGTCTCCAGCCACCCTGTCTCTGAGTCCAGGAGAAAGAGCCA
CTCTCTCCTGCAGGGCCAGTCAGAACATTGGCACAAGCATACAGTGGTATCAACAAAAA
CCAGGTCAGGCTCCAAGGCTTCTCATAAGGTCTTCTTCTGAGTCTATCTCTGGGATCCC
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GCCCTTGCGC CCTGAGTGCT TGCGGCAGCG TGAAGCTSEQ NO: 16

Nucl eoti de sequence of the expression vector HCOW-GL
woHoas024E) ( Conpl et e DNA Sequence of a hunani sePCTIER2094/010471

chai n expression vector conprising SEQ D NO (VHE)

from 3921-4274) 1 AGCTTTTTGE3 AAAAGCCTAG GCCTCCAAAA

AAGCCTCCTC ACTACTTCTG 5 GAATAGCTCA GAGGCCGAGG

CGECCTCGEEC CTCTGCATAA ATAAAAAAAA 101 TTAGICAGCC

T AT R AR R L o AT paRgarT cTe0

AGCCIGAKBATLT TG GBCATARNTTIGNEXS THANT, ATTCACGTI'C
GC(g %%T@@ %%éﬁ}%ﬁé%ﬂ TTTGCATACT TCTGCCTGCI
1" 'ACACCCTAAC TGACACACAT
TCCACAGCTG CCTCGCGCGT TTCGGTGATG 351 ACGGTGAAAA

SEQ @!@ %CAC ATGCAGCTCC CGGAGACGGT CACACGCTTGT 401
ATGCCGCEGAG CAGACAAGCC CGICAGEECG CGICAGCCEEG

Nuclebtitie Kefliché&6hb vEASCEATMBAG 1GTAE-UNCGT

GCGATAGCG 501 GAGIGTATAC T ATGCGRECATC
(Compigie DN Bk RARNENSR ped GERALANAR SAPHISPBTISEIor comprising
SEQ ,bm@q%})@pg,@@@}w@mmc 601 CGCATCAGGC
GCICTT TTCCTCGCTC ACTGACTCGC TGCGCTCGGT 651
CGTTCGGCTG CGGOGAGCGG TATCAGCTCA CTCAAAGGCG GTAATACGGT

HeAIRAd T AAGERA A AACAR BT ST CTG

51@(@#’%@?@(@‘%@@%@@& BBICHIEEETEE S AT EALIR ARAA
101 ACEAIACAAC ANATENGACGER FLARESICAGAL BSIcEHEERCEGARRACGGGC

151 AR AR TACEREE PO S TG TR SR

201 950ATGITOECCTATAGTCIGT T CO3- TH#REECF I @I LT CEERTAATTG

o AR B U T 08 CREIp Sl e

301 CONIOSCTBAC CIECRCPCAT T AMEICTEGCETEACOROET BAGTEESATC

351 AAEEEFSRAAN CACASACRE A?WW&A&A@@TTGT
CTGGTAACAG GATTAGCAGA GCGAGGTATG TAGECGGIGC TACAGAGITC

4011 > BHCHPPEARETEESC %ﬁWC%ﬂ%%G%&%X%@GGG
451 TATAT(EGEAEG 1 2&51cECHEACECTAT G KTTHAAACCUACT ACFACETTEEBAGCG

o1 N RUAARC RGP AERTHERAG TaaT CACCRATT A2

551 CONEZAGARAT ABIGEIGATER BRACAIBAFCCETIIEYERGT FAGARARTAC
601 I 1&dAESHTeC TedFaNFeele ANetCraAR G oA ) AP IHFACCTcEAAERAT TT

651 CGTTCGGCTG CGGCGAGCGG TATCAGCTCA CTCAAAGGCG GTAATACGGT
701 TATCCACAGA ATCAGGGGAT AACGCAGGAA AGAACATGTG AGCAAAAGGC
751 CAGCAAAAGG CCAGGAACCG TAAAAAGGCC GCGTTGCTGG CGTTTTTCCA
801 TAGGCTCCGC CCCCCTGACG AGCATCACAA AAATCGACGC TCAAGTCAGA
851 GGTGGCGAAA CCCGACAGGA CTATAAAGAT ACCAGGCGTT TCCCCCTGGA
901 AGCTCCCTCG TGCGCTCTCC TGTITCCGACC CTGCCGCTTA CCGGATACCT
951 GTCCGCCTTT CTCCCTTCGG GAAGCGTGGC GCTTTCTCAT AGCTCACGCT
1001 GTAGGTATCT CAGTTCGGTG TAGGTCGTTC GCTCCAAGCT GGGCIGTGTG
1051 CACGAACCCC CCGTTCAGCC CGACCGCTGC GCCTTATCCG GTAACTATCG
1101 TCTTGAGTCC AACCCGGTAA GACACGACTT ATCGCCACTG GCAGCAGCCA
1151 CTGGTAACAG GATTAGCAGA GCGAGGTATG TAGGCGGTGC TACAGAGTTC
1201 TTGAAGTGGT GGCCTAACTA CGGCTACACT AGAAGGACAG TATTTGGTAT
1251 CTGCGCTCTG CTGAAGCCAG TTACCTTCGG AAAAAGAGTT GGTAGCTCTT
1301 GATCCGGCAA ACAAACCACC GCTGGTAGCG GTGGTTTTTT TGTTTGCAAG
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1451 TGGTCATGAG ATTATCAAAA AGGATCTTCA CCTAGATCCT
TTTAAATTAA 1501 AAATGAAGIT TTAAATCAAT CTAAAGTATA

wa 200&G0LeRMNAA CTTGGTCTGACAGI TACCAA TCCTTAATCA GIEsNEERACI10471

TATCTCAGCG ATCTGTCTAT TTCGITCATC CATAGITGCC TGACTCCCCG
TCGTGTAGAT AACTACGATA CGCGEEAEGEECT TACCATCTGG CCCCAGTGCT
GCAATGATAC CGCGAGACCC ACGCTCACCG GCTCCAGATT TATCAGCAAT
AAACCAGCCA GCCGGAAGEG CCGAGCGCAG AAGTGGTCCT GCAACTTTAT

125 TSRS KPR AR O CAT IO AR TooT

1401 GETCTEACEES TCTPECTITG ASTATEEETA QAT TCAGET CEOASSPPEEEAAC

1451 G%E@%%@ AGTIACATGA AHEREEEATSTe AEEEAAAAAT EGEERAAGC
CCTTCGGIC CTCCGATCGT GI__AAGIT

1501 AGTORTEIT: RTASEACIRL PR RAT (EART A SRR O
1551 TAAGATECINN TECTGILACH IGCEGAGIACTI HNACCAAGIAT ATICTEGEGAA

oo PRICIALES: CORAAC EL e o SOl A

1651 CTTCGEEEEH ARSAETCIEA (NCCATTCHTAC GBTEETFGAG FFCBAGTTCG

A
o AYEAICHED GO SACIBRIET ol TO TR

1751 GASFARCELES GRACACELAEN CraPFEARF AC REATACFETICASEFFTTTCAA
1801 TARTAETGAA: GARREATLA ASAREALECITECCAEGALCET (AATIAGATATT

1051 GUAAKETER ARETACEIE FIRGARAECA LA FATCAT AT RAC

1901 TATASRAATAC GEOCRATCAC CAGBCCEAT TCAGREEEFCAAG RICRTAGCT T

o ARG AR BB B C SO

2001 GABAGAGARET GEGATAFTCE RGRNSATETA TANICATGERAR AT T FIBECAFATT

2051 CYATEL B GG RCTENS ATGLCROTER Ar XGRS EAT Cor EXATGRETTCC
AAAAGTGATT TTTGGEGCATA CGCGATATCT GECGATAGCG TATATCGT

2101 TTECAGEEAT REA ACACTTHPESTTRACEREEECE GTG
2151 TCECARATATC QRCAGETTAS ATATAGRRGAT CAGACCARATATRNGEACEATAT

2201 RTAIAMOR TARTATTCD QAT RACOAT TAT FATT AT ST TATAT A

2251 CRATASATCAC ATKATEEECAA ATEACCATT R TAPACGSTECTT AT TSATATCA
2301 TAARMIEAAGT AILEAMEFS TracTTTCAC

CAGCGTTTCT GGGTGAGCAA
2351 AAACAGGAAG GCAAAATGCC GCAAAAAAGG GAATAAGGGC GACACGGAAA
2401 TGTTGAATAC TCATACTCTT CCTTTTTCAA TATTATTGAA GCATTTATCA
2451 GGGTTATTGT CTCATGAGCG GATACATATT TGAATGTATT TAGAAAAATA
2501 AACAAATAGGE GGTTCCGCGC ACATTTCCCC GAAAAGTGCC ACCTGACGTC
2551 TAAGAAACCA TTATTATCAT GACATTAACC TATAAARAATA GGCGTATCAC
2601 GAGGCCCTTT CGTCTTCAAG AATTCAGCTT GGCTGCAGTG AATAATAAAA
2651 TGTGTGTTTG TCCGAAATAC GCGTTTTGAG ATTTCTGTCG CCGACTAAAT
2701 TCATGTCGCG CGATAGTGGT GITTATCGCC GATAGAGATG GCGATATTGG
2751 AADAATCGAT ATTTGAAAAT ATGGCATATT GAAAATGTCG CCGATGTGAG
2801 TTTCTGTGTA ACTGATATCG CCATTTTTCC AAAAGTGATT TTTGGGCATA
2851 CGCGATATCT GGCGATAGCG CTTATATCGT TTACGGGGGA TGGCGATAGA
2901 CGACTTTGET GACTTGGGCG ATTCTGTGTG TCGCAAATAT CGCAGTTTCG
2951 ATATAGGTGA CAGACGATAT GAGGCTATAT CGCCGATAGA GGCGACATCA
3001 AGCTGGCACA TGGCCAATGC ATATCGATCT ATACATTGAA TCAATATTIGG
3051 CCATTAGCCA TATTATTCAT TGGTTATATA GCATAAATCA ATATTGGCTA
3101 TTGGCCATTG CATACGTTGT ATCCATATCA TAATATGTAC ATTTATATTG
3151 GCTCATGTCC AACATTACCG CCATGTTGAC ATTGATTATT GACTAGTTAT
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GCTCATGTCC AACATTACCG CCATGITGAC ATTGATTATT GACTAGITAT
TAATAGTAAT CAATTACGGEG GICATTAGIT CATAGCCCAT ATATGGAGIT

WEUBSTIRACA TAACTTACGG TAAATGECCC GCCTGGECTGA QHOZERAMIB 0471

ACCCCCGCCC ATTGACGICA ATAATGACGI ATGITCCCAT AGTAACGCCA
ATAGGGACTT TCCATTGACG TCAABBGGIG GAGTATTTAC
GGTAAACTGCCCACTTGGECA GITACATCAAG TGTATCATAT GCCAAGTACG
CCCCCTATTG ACGTCAATGA CGGTAAATGG CCCECCTGEC ATTATGCCCA
201 CTACHTGHCL: TTATGREACT TTCCTACTIG GHBTACATC FACGTATTAG
CATCGCTAT TACCATGGIG ATGCCGITTT GECAGIACAT CAATGGEECGT
3251 G@c‘ﬁ&w TTP@&"@?'@Q@% BEARFFTCC KB FEFECACECHELTREACGT
3301 %&E@@@é@c TaHaChEECEL pﬁ@@%ﬁé&%m‘@%@ﬁ TEG@%@%XGT C
CAACTC COCCCCAT %%‘ ACGCAAATGG GCGGTA T A
3351 CAAATERATRT TRACOAEACE TROGTTALS RO A
3401 ACEECATCEGE 22 CABATTAAG ma&mmmmmom

2451 CRESFEAIT FEE IR TES AR BRET A ACE TG GRGTC

3501 AGEACCEEART GIIGARARARTE CPEEECETT CIAGHEAASET B-AISCFTEAAGG

3551CXEHEE@@&&?GCXM@%EE@E@H’d&%ﬁ&%léﬂ?leA%QGGEééiﬂ'AQ%&@@@@I¥¥3
GGTCAGG, GCCTTGAATG GATTGGATAT TTTAATCCTT ACAATCATGG

3601TﬂéﬁﬂﬂE#%EGA%%%ﬂEEﬂé¥Aﬁﬁ@%&ﬁﬁﬁk? CA
3651 AATICOATCAG: CARAGEETAC ATGRACETCA GEAGCCT ORI IRERGAGGAC

3791 GRS RS TR O C RGO A TTCTACAAGG

3751 ATICBGSAGETC AGCTTTEFGES AGCAGCREAG WOCTGAEE TACEEBTTTECGG
3801 CREFFAGHEE: AAANSLT LA AT e AALATEAG: T EeeARCCA

ATGOCCATGA” GOCCAGACAC TGGACGCTGA ACCTOGCGGA CAGT TAAGAA
3851 COEABEEEEL” ASBEELEET CEECELAETCCIREFCECACATEEEEESTCAC

3901 AE%&@@&@G (AR ELEA GAASTECACE A AIIREEATACEASECERLCCC
CCCT  CCTCCAAGAG CACCTCT GGG, GOCACAGCGS, CCCTGEECTG

3951cx?ﬁﬁ%%éﬁ%%?cﬁ&?ﬁﬁé???f:%ﬁﬁﬁ&ﬁ&ﬁ%ﬁm*QS&SS%%@%C%F?Q?E&&E%CAG
1001 CRECECTEACT QAGAERATTS TAGACCHT L EEETGECCICACAGREET CA

4101 TGHACAREAAT AGFPEGTEAG FEEBCACEAC NEEBAGCEAR TESFETEECCT

4151 CMELEAFT ATCEAGCTCA GCAGCCTGCG CTCTGAGGAC ACTGCGGTCT
4201 ACTACTGTGC AAGATCAGGA CCCTATGCCT GGTTTGACAC CTGGGGCCAA
4251 GGGACCACGG TCACCGTCTC CTCAGGTGAG TTCTAGAAGG ATCCCAAGCT
4301 AGCTTTCTGG GGCAGGCCAG GCCTGACCTT GGCTTTGGGE CAGGGAGGGG
4351 GQCTAAGGTGA GGCAGGTGGC GCCAGCCAGG TGCACACCCA ATGCCCATGA
4401 GCCCAGACAC TGGACGCTGA ACCTCGCGGA CAGTTAAGAA CCCAGGGGCC
4451 TCTGCGCCCT GGGCCCAGCT CTGTCCCACA CCGCGGTCAC ATGGCACCAC
4501 CTCTCTTGCA GCCTCCACCA AGGGCCCATC GGTCTTCCCC CTGGCACCCT
4551 CCTCCAAGAG CACCTCTGGG GGCACAGCGG CCCTGGGCTG CCTGGTCAAG
4601 GACTACTTCC CCGAACCGGT GACGGTGTCG TGGAACTCAG GCGCCCTGAC
4651 CAGCGGCGTG CACACCTTCC CGGCTGTCCT ACAGTCCTCA GGACTCTACT
4701 CCCTCAGCAG CGTGGTGACC GTGCCCTCCA GCAGCTTGGG CACCCAGACC
4751 TACATCTGCA ACGTGAATCA CAAGCCCAGC AACACCAAGG TGGACAAGAA
4801 AGTTGGTGAG AGGCCAGCAC AGGGAGGGAG GGTGTCTGCT GGAAGCCAGG
4851 CTCAGCGCTC CTGCCTGGAC GCATCCCGGC TATGCAGCCC CAGTCCAGGG
4901 CAGCAAGGCA GGCCCCGTCT GCCTCTTCAC CCGGAGGCCT CTGCCCGCCC
4951 CACTCATGCT CAGGGAGAGG GTCTTCTGGC TTTTTCCCCA GGCTCTGGGC
5001 AGGCACAGGC TAGGTGCCCC TAACCCAGGC CCTGCACACA AAGGGGCAGG
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CTCAGCGCTC CTGCCTGGAC GCATCCCGEC TATGCAGCCC CAGICCAGSEG
CAGCAAGGCA GGECCCCGTICT GCCTCTTCAC CCGGAGGCCT CTaCecaCeC

W@2AEOFOXNRECT CAGGGAGAGG GICTTCTGEC TTTTTCCCCA GROVERISBAN 0471

AGGCACAGEC TAGGTGCCCC TAACCCAGGEC CCTGCACACA AAGGGGECAGG
TGCTGEECTC AGACCTGCCA AGAGISATAT CCGGGAGGAC CCTGCCCCTG
ACCTAAGCCC ACCCCAAAGG CCAAACTCTC CACTCCCTCA GCTCGGACAC
CTTCTCTCCT CCCAGATTCC AGTAACTCCC AATCTTCTCT CTGCAGAGCC

5101 TARGACIAGLLC TAXICFECACE CRCACTCECCENTISSECHCECTCHEABCETCC

5151 AC&E@@@-'T_@EET AdéAchoAce Abkal oMol Gy A5l dgfdgdPACTE&aldaGECT T
CTTCCCC CCAAAACCCA AGGACACCCT CATGATCTCC CGGACCCCTG

5201 AC%%E@H%T CEIEETECTE BARBIEAEEC REERAGACCES TEAGETEAAG
5251 TTANCECATC AQERGGAEGE OGTEEAGEE G QATANTOCOM AGABEAAGCC

5351 AXTARAGCEEL TICURBBCEIC CHICGRCARACATZATCTCCACHACTEARACG

5401 | ZEGEEEN, Gddalideets A S AN AREACi GRaAAFeCCA
CCCTCTGCCC TGAGAGIGAC CGCTGIACCA ACCTCTGICC CTACAGGGCA
5451 GIXECRGRAC CEXEABEPEY ACHEEETECCT &R FEEEET GA

5501 CQPRAECAC KT FARCCETE ACAANICCER G XAMWNIECT Ec€dddeBCACC

5551 GAGACERT CERUTED HOTCAARCEC CRCRT O T o CHPREACCA

5601 AGTGRCAGCCTGC GANGHABAGE ACEEECAGC: AMEEEAACGEA CAAXCGICATGC

5701 ICFECCERS TERXIROBACE APAEERCCEACCRSITRICCBCTC GRS EACT T

5751 CQ%A@@G@@&%E@@% &J&%@%@QW@IW
GACTGI GATGGTTCT AGGOOGAGTC TGAGGCCTGA

5501 GREECATGAET MOHARTATE ATOARFCARTCN CRRAETacE:
5851 T(XATECAGAC CATCITIONAGA TEOXRGEGAT CeAEIACERACAA ACUGACAACT

oo SEERCHAGL SHNIE LA MG A

TITT
5951 TATGETECAGS GTATAGECEE ATSIGTIEECAC BEHFCRETFFAAACTRAGEAAA

6001 GGACAAGAGC AGGTGGCAGC AGGGGAACGT CTITCTCATGC TCCGTGATGC
6051 ATGAGGCTCT GCACAACCAC TACACGCAGA AGAGCCTICTC CCTGTCTCCG
6101 GGTAAATGAG TGCGACGGCC GGCAAGCCCC CGCTCCCCGG GCTCTCGCGG
6151 TCGCACGAGG ATGCTTGGCA CGTACCCCCT GTACATACTT CCCGGGCGCC
6201 CAGCATGGAA ATAAAGCACC CAGCGCTGCC CTGGGCCCCT GCGAGACTGT
6251 GATGGTTCTT TCCACGGGTC AGGCCGAGTC TGAGGCCTGA GTGGCATGAG
6301 ATCTGATATC ATCGATGAAT TCGAGCTCGG TACCCGGGGA TCGATCCAGA
6351 CATGATAAGA TACATTGATG AGTTTGGACA AACCACAACT AGAATGCAGT
6401 GAAAAAAATG CTTTATTTGT GAAATTTGTG ATGCTATTGC TTTATTTGTA
6451 ACCATTATAA GCTGCAATAA ACAAGTTAAC AACAACAATT GCATTCATTT
6501 TATGTTTCAG GTTCAGGGGG AGGTGTGGGA GGTTTTTTAA AGCAAGTAAA
6551 ACCTCTACAA ATGTGGTATG GCTGATTATG ATCTCTAGTC AAGGCACTAT
6601 ACATCAAATA TTCCTTATTA ACCCCTTTAC AAATTAAAAA GCTAAAGGTA
6651 CACAATTTTT GAGCATAGTT ATTAATAGCA GACACTCTAT GCCTGTGTGG
6701 AGTAAGAAAA AACAGTATGT TATGATTATA ACTGTTATGC CTACTTATAA
6751 AGGTTACAGA ATATTTTTCC ATAATTTTCT TGTATAGCAG TGCAGCTTTT
6801 TCCTTTGTGG TGTAAATAGC AAAGCAAGCA AGAGTTCTAT TACTAAACAC
6851 AGCATGACTC AAAAAACTTA GCAATTCTGA AGGAAAGTCC TTGGGGTCTIT
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ACCTCTACAA ATGIGGTATG GCTGATTATG ATCTCTAGIC AAGGCACTAT
ACATCAAATA TTCCTTATTA ACCCCTTTAC AAATTAAAAA GCTAAAGGTA

W@2©0AMT6RTOI T GAGCATAGIT ATTAATAGCA GACACTCTAT QRCVERISILAB0471

AGTAAGAAAA AACAGTATGT TATGATTATA ACTGITATGC CTACTTATAA
AGGTTACAGA ATATTTTTCC ATAATEATCT TGTATAGCAG TGCAGCTTTT
TCCTTTGIGG TGTAAATAGC AAAGCAAGCA AGAGTTCTAT TACTAAACAC
AGCATGACTC AAAAAACTTA GCCAATTCTGA AGGAAAGTCC TTGEEGTCTT
5501 CTARCEFICT:: GHECTTITH GRACOAGTAC, AATGTICAGH: Gl CAGACTA
GCCCTCATCAT CACTAGATGG CATTTCTTCT GAGCAAAACA GGITTTCCTC
6951 ATGPAAATCAT TFEEIBACE TN IR T TCCAT P LACACTRTISITEAA
7001 $%TACA§$$§ZVAAATTT$E TATTTACCT /-?\A;ﬁ-é{d- TTAOEA%EFTC}TF%FAA AG
7051 GTAGHGIE RATDRTEIE ACHSATAGCh R e BT A
7101 AT QAR } } ACEEOTRCCACCATTIENGCETAGTTITIEEEG

oA R S R RS

7201C@°@K§F@@GGAAWF@GG I GIECFGAESHAGRACA TERAECATGA
7251 CAI&EAFRlaEo ChiEddate AdtaddAdoeCeAtdéAadaNAn AACEATLECCG

AAGCCCAACC TTTCATAGAA GGCGGOGGIG GAATCGAAAT CTCGTGATGG
7301 CASAPFECEECCTEETEREET CESTCAPPRCA ErEEEEAGR” CA
7351 GANGARETCEA TEAACHAAGEE CATAGAABECT CATENRCECEAPAATRIBAEGAG

701 7 SRR AR A O A AT AP R G

7451 CATACETAGEA COBIEAGAGE  CIRNGRAT.CCCAGAPRATGEGEA GEATGGETCCA
7501CIE@E%EE%%ETCEE£¥¥X%%Q@ AT LA G BT AT OC

CCGT T GAGCCTGOCG AACAGI TCGG Cl GEUECGAG
7551 CCBCPEAPCECTETTRBPCEA GATCRIEETCeATE T CARGRCECAIEFCCA

7601Tcéﬁé§a6@6d££a£@6@6 AACELATGE T cEEEETAHICT CoTTEXAARCEG
GGTAGCOG GATCAAGCGT ATGCAGCOGC COCATTGCAT CAGCCATGAT

7651cn¥ﬁ¥ﬁ%???€TTéﬁfi§§§§Eé CRABSTCACAR TEACAGSAGR?
7701 COAGKTABAGTCAATAGGAGE SAGTOCCTEECC CUETROAGT CEADNAAET CG

e TGN SEICHC. CRpee AR

7801 AAKEAACCEET CEEBCUCTEEE  SETAGAGCCC BEARERBGECC CEATICAGAG

7851 CARKIEATHEA GATCATCCTG ATCGACAAGA CCGGCTTCCA TCCGAGTACG

7901 TGCTCGCTCG ATGCGATGTT TCGCTTGGTG GTCGAATGGG CAGGTAGCCG
7951 GATCAAGCGT ATGCAGCCGC CGCATTGCAT CAGCCATGAT GGATACTTTC
8001 TCGGCAGGAG CAAGGTGAGA TGACAGGAGA TCCTGCCCCG GCACTTCGCC
8051 CAATAGCAGC CAGTCCCTTC CCGCTTCAGT GACAACGTCG AGCACAGCTG
8101 CGCAAGGAAC GCCCGTCGTG GCCAGCCACG ATAGCCGCGC TGCCTCGTCC
8151 TGCAGTTCAT TCAGGGCACC GGACAGGTCG GTCTTGACAA AAAGAACCGG
8201 GCGCCCCTGC GCTGACAGCC GGAACACGGC GGCATCAGAG CAGCCGATTG
8251 TCTGTTGTGC CCAGTCATAG CCGAATAGCC TCTCCACCCA AGCGGCCGGA
8301 GAACCTGCGT GCAATCCATC TTGTTCAATC ATGCGAAACG ATCCTCATCC
8351 TGTCTCTTGA TCAGATCTTG ATCCCCTGCG CCATCAGATC CTTGGCGGCA
8401 AGAAAGCCAT CCAGTTTACT TTGCAGGGCT TCCCAACCTT ACCAGAGGGC
8451 GCCCCAGCTG GCAATTCCGG TTCGCTTGCT GTCCATAAAA CCGCCCAGTC
8501 TAGCTATCGC CATGTAAGCC CACTGCAAGC TACCTGCTTT CTCTTTGCGC
8551 TTGCGTTTTC CCTTGTCCAG ATAGCCCAGT AGCTGACATT CATCCGGGGT
8601 CAGCACCGTT TCTGCGGACT GGCTTTCTAC GTGTTCCGCT TCCTTTAGCA
8651 GCCCTTGCGC CCTGAGTGCT TGCGGCAGCG TGAAGCT
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TCTGTTGTGC CCAGTCATAG CCGAATAGCC TCTCCACCCA AGCGGCCGGA
GAACCTGCOGT GCAATCCATC TTGTTCAATC ATGCGAAACG ATCCTCATCC
WA GBDSTBETIGA TCAGATCTTG ATCCCCTGCG CCATCAGATC CNUTIZEEIBGIM 0471
AGAAAGCCAT CCAGTTTACT TTGCAGGGCT TCCCAACCTT ACCAGAGGGC
GOCCCAGCTG GCAATTCCGG TTCGBETGCT GTCCATAAAA CCGCCCAGTC
TAGCTATCGC CATGTAAGCC CACTGCAAGC TACCTGCTTT CTCTTTGCGC
TTGCGTTTTC CCTTGTCCAG ATAGCCCAGT AGCTGACATT CATCCGGGGT
WT TCTGCGGACT GGCTTTCTAC GTGTTCOGCT TCCTTTAGCA
GCGC CCTGAGTGCT TGOGGCAGCG TGAAGCTSEQ NO 17
Nuclebtigé eegudtrcessrahie re&presfsidm@cempmew -G h HudS:\BHE HOMV- K

HuAb- VLI h V1 |
(CompletaPNE A D%P o5 SO BHANISRA BRI SA EXRIG SRR YHoRty prising
SEQ lbm@ﬂ@%) ffd,ﬁ@g@!ﬂ.ﬁé74p284) 1 CTAGCTTTTT GCAAAAGCCT
CACTACTTC 51 TGGAATAGCT

CAGAGGCCGA GGCGGCCTCG GOCTCTGCAT AAATAAAAAA 101
1 f&l&%@?@ﬁé& GGARGEEERE SAGHAT XSG AXRACT CEX - FAAGETACES

CGGAGITAGG GGCGGGACTA TGGT
51 CRAATREAEA S EOTOOAT O IR E AT AR Ba o chaddnann
101 %@ﬁﬁ% g@’@@@@ﬁm oI cEGAGA TIRCATCECTT TROATECCGC
T L,
g
201 TGATGCETGAAC AACCTITEAC ZUCATGCAGE TCCICCLACACTS ASIAATAGCT T

C%%@WW @&@TTCC
451 TGEOG CGIGTCEGEG CGCAGCCA
301 ACCBACTEAES GIACECATAG W%@Wﬁcﬁwﬁ%&mm

351 Ch& TEACACRARA ATESRACTEAG &l PAGEECACATCTTGT

ATGCCGCGTGIG AAATACCGCA CAGAT W
el e e ReBRGEE R o

401 AGCEEATERLS AECFEPFEE
151 658 TEECEEFECHT (HBCAECRAGT (BEPAT CAGCT (BAGT CABNEFACCG

01 A ARARATEE TORGCARMAG TE1 AR ARG o2

551 COTNAAATET CECSERETCEE EUAISErRTFCS HUACCEARE GETRRATAC

601 CRLETeh A CNTATCAE AANMPAECEAC EFIXARGECA:88dTCceeT
GAGGTIGGECGA AACCCGACAG GACTATAAAG ATACCAGECG . TIT
651 5 0 LRGP e I A EEE T SR ER TR R A E BRI

701 TAZGEEGATAEA Ol CHGERCARGTIG CREGEREOCTAXE MGREABIGTRAAGGC

s SEE I MU 108, LGN GLCAGTHERS o

80 TAGGCTCCGC CCCCCTGACG AGCATCACAA AAATCGACGC TCAAGTCAGA
851 GGTGGCGAAA CCCGACAGGA CTATAAAGAT ACCAGGCGTT TCCCCCTGGA
901 AGCTCCCTCG TECGCTCTCC TGTTCCGACC CTGCCGCTITA CCGGATACCT
951 GTCCGCCTTT CTCCCTTCGG GAAGCGTGGC GCTTTCTCAT AGCTCACGCT
1001 GTAGGTATCT CAGTTCGGTG TAGGTCGTTC GCTCCAAGCT GGGCTGTGTG
1051 CACGAACCCC CCGTTCAGCC CGACCGCTGC GCCTTATCCG GTAACTATCG
1101 TCTTGAGTCC AACCCGGTAA GACACGACTT ATCGCCACTG GCAGCAGCCA
1151 CTGGTAACAG GATTAGCAGA GCGAGGTATG TAGGCGGTGC TACAGAGTTC
1201 TTGAAGTGGET GGCCTAACTA CGGCTACACT AGAAGGACAG TATTTGGTAT
1251 CTGCGCTCTG CTGAAGCCAG TTACCTTCGG AAAAAGAGTT GGTAGCTCTT
1301 GATCCGGCAA ACAAACCACC GCTGGTAGCG GTGGTTTTTT TGTTTGCAAG
1351 CAGCAGATTA CGCGCAGAAA AAAAGGATCT CAAGAAGATC CTTTGATCTT
1401 TTCTACGGGG TCTGACGCTC AGTGGAACGA AAACTCACGT TAAGGGATTT
1451 TGGTCATGAG ATTATCAAAA AGGATCTTCA CCTAGATCCT TTTAAATTAA
1501 AAATGAAGTT TTAAATCAAT CTAAAGTATA TATGAGTAAA CTTGGTCTGA
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1051 TGCACGAACC CCCCGITCAG CCCGACCGCT GCGCCTTATC
CGGTAACTAT 1101 CGICTTGAGI CCAACCCGGT AAGACACGAC

WA TRFLZ0AC TGCCAGCAGC 1 CACTGGTAAC AGGATTAGCAPCT/EP2004/010471

GAGCGAGGTA TGTAGGECGGT GCTACAGAGT 1201 TCTTGAAGTG
GTGGECCTAAC TACGGCTACA CTAGBAGGAC AGTATTTGGT 1251
ATCTGCGCTC TGCTGAAGCC AGITACCTTC GGAAAAAGAG TTGGTAGCTC
1301 TTGATCCGEC AAACAAACCA CCGCTGGTAG CGGTGGITTT
:
o TG SR TR MG o
1601 TGACFTLAKIS GARARCTERC TSRIARCECAT HISTAPHY GRRFGATA

1651 A%EEM@@E AARCEATEIT CACREAGAT G GRIERAT TodERATEETAA

ATCTAAAGTA TATATGAGTA AACTT
1701 A&F@é?%‘%e CAEFEAEEER %&%@%@gé‘é%‘%‘&%m

1751 TCARAGEdXs GREEACTCCC C@C@T@'A@?G@WAC@CWGGG

1002 CHAFEENGE PRPRTERA ATARRCAGS CAGEEAAG GEAROa

1851 AGRAGFTBITT GFCBARCTTY ACCAICTOCHTICACFETAGISEATTIETTG

1901 CEHRAAASET- AGACRAAEA &ahCEchASTAIAARACES TAE FFAAACRT TG
TTGCCATTGC TGCAGGCATC GIGGIGICAC GCTCGICGTIT. TCATTCAGCT

1951 COISEFPEREAT ACRRTOAMS RXSKGFTACAT CRTCEEEEATT
2001 AMTSEETAdT GRECCEEEES JLATETCEAT Q. GICHGECAGART CEIMIGRTGEC

2051 T I AUENTES CEFAREATES T ot Gt GO GAGTA CHOARCEAAG

2101 TOATEETCAC ARPACGESEAT AOEICEAEEG B FIBCECTIGC RZCUGBEGT C

TCA
a2 MG ISR AT AT LI
2201 AGETCEAETIT (SEFATAACT CHEPECFELACTXNCRECTRATAEIIEAGEATC

2251 | oAt TAc A@@%@@@H& EIESAETRAE A FAMRACARCAT ACKEARBATG
CCGCAAAAAA GCGAA AATGT

2301 TTOCEFOFTE. ORAEIARTE TR TR R R oGt
2351 CGRADAGATAG TACRGAATGTA 3TIAGAAAAACHAARCAAATALCGEEGRRECCEC

2401, TEIERMAR FTREAARA, TALTCOTATC ACAGEOOT TP EHTCA

2451 AGETTEAGET TTEBTEECAG FRARAATAAT RHTIGTATCT TAGRSREEGRAAT

2501 %%%%% %ﬂ?@% W%MQ%MWG

'—ﬂ

2551 TAAGAAACCA TTATTATCAT GACATTAACC TATAAAAATA GGCGTATCAC
2601 GAGGCCCTTT CGTCTTCAAG AATTCAGCTT GGCTGCAGTG AATAATAAAA
2651 TGTGTGETTTG TCCGARATAC GCGTTTTGAG ATTTCTGTCG CCGACTAAAT
2701 TCATGTCGCG CGATAGTGGT GTTTATCGCC GATAGAGATG GCGATATTGG
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
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
3251 CCGCGTTACA TAACTTACGG TAAATGGCCC GCCTGGCTGA CCGCCCAACG
3301 ACCCCCGCCC ATTGACGTCA ATAATGACGT ATGTTCCCAT AGTAACGCCA
3351 ATAGGGACTT TCCATTGACG TCAATGGGTG GAGTATTTAC GGTAAACTGC
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GGAAAAATCG ATATTTGAAA ATATGGCATA TTGAAAATGT CGCCGATGIG
AGITTCTGIG TAACTGATAT CGCCATTTTT CCAAAAGIGA TTTTTGGEGCA

WA 20S0LATAT CTGECGATAG CGCTTATATC GITTACGEEG GATTAEXSMIEN 0471

GACGACTTTG GTGACTTGGEG CGATTCTGIG TGTCGCAAAT ATCGCAGITT
CGATATAGGT GACAGACGAT ATGAGSCTAT ATCGCCGATA GAGGCGACAT
CAAGCTGGCA CATGGCCAAT GCATATCGAT CTATACATTG AATCAATATT
GGCCATTAGC CATATTATTC ATTGGITATA TAGCATAAAT CAATATTGEC

3401 TAIJAEIGCAEA TERATACHRE CEATEEARAT cCOdASHAECECACATATAT AT
TGCCTCATGT CCAACATTAC CGCCATGITG ACATTGATTA TIGACTAGTT

3421 AT ARTARGTRE ATERRTTACE AGP TR AGACETATATAIEGAG
3501 TTEOMUEERAT CATAAGETAC GCAAATAEC TROEOIMERCTCRACEEHACAA

o AR AT, CAMAIG GG

3601 ACHSINABT COBERTTTIGCACAGTATATRCA ACAGIFIGAT CARGIBAGTA
3651 CObkddaabilc TLAGRRGAIM  SOSEEAAAAT BRI AT Grih A ATCCC

CAGTACATGA CCTTATGGGA CITTCCTACT TGGCAGIACA TCTACGIATT
3701 AHEKTEAETC MTIHELATEE FEATBESPT TP TG PACP AT EARYBoGC
3751 GIEEGRIAGRNGC GIJFTHACESS AACEEFATERCTEAAETIECHECACEEEXAIECGAC

3801 (R ARAC TERTOEAT HEACAAT SR ST AR ST AT

AGE-EGTGIACEGT
3851 COBAGGTCEAC TATAAGCAGE GEACGEIERACCTGAACOGICATGATARILT GG

3951 GCHIGEEBEEC ACTTFEAGA EETEGCICA T CLTEZRGRT CCTTTRTAIET GC

4001TCEF CENaAEEATR @@@@@%EECGM@MA@C&%@F&%&GCC
CCCTGICTC TGAGICCAGG AGAAAGAGCC ACTCTCTCCT GCA
4051TC%‘E%&’@&’1*? CERERAEER ?K%Q%FAA‘?WAKAWGG

4101 CTACANGEEET TETOAGMAEE TETTATATRGAAGHCAMRIET A TEHATHCCT

4201 COTCEOTATEC QNCBITBGEE CACHEGATTACATIIEGAGAT TCARRTBRGAG
4251”&5&%@6@@%&%’%@6 OFILdAANET T EREAAASCE T A LACCT

GGCCATTCIT TGOCTAAAGC ATTGAGTTTA CTGCAAGGTC AGAAAAGCAT
4301 GERFACEEEFC CAERRTEEET CLARRSEET CECRISARRACP BATHETREAAC

4351 TTdATARAAEGA GEGCAGETGGC GCCAGCCAGG TGCACACCCA ATGCCCATGA
4401 GCCCAGACAC TGGACGCTGA ACCTCGCGGA CAGTTAAGAA CCCAGGGGCC
4451 TCTGCGCCCT GGGCCCAGCT CTGTCCCACA CCGCGGTCAC. ATGGCACCAC
4501 CTCTCTTGCA GCCTCCACCA AGGGCCCATC GGTCTTCCCC CTGGCACCCT
4551 CCTCCAAGAG CACCTCTIGGG GGCACAGCGG CCCTGGGCTG CCTGGTCAAG
4601 GACTACTTCC CCGAACCGGT GACGGTGTCG TGGAACTCAG GCGCCCTGAC
4651 CAGCGGCGTG CACACCTTCC CGGCTGTCCT ACAGTCCTCA GGACTCTACT
4701 CCCTCAGCAG CGTGGTGACC GTGCCCTCCA GCAGCTTGGG CACCCAGACC
4751 TACATCTGCA ACGTGAATCA CAAGCCCAGC AACACCAAGG TGGACAAGAA
4801 AGTTGGTGAG AGGCCAGCAC AGGGAGGGAG GGTGTCTGCT GGAAGCCAGG
4851 CTCAGCGCTC CTGCCTGGAC GCATCCCGGC TATGCAGCCC CAGTCCAGGG
4901 CAGCAAGGCA GGCCCCGTCT GCCTCTTCAC CCGGAGGCCT CTGCCCGCCC
4951 CACTCATGCT CAGGGAGAGG GTCTTCTGGC TTTTTCCCCA GGCTCTGGGC
5001 AGGCACAGGC TAGGTGCCCC TAACCCAGGC CCTGCACACA AAGGGGCAGG
5051 TGCTGGGCTC AGACCTGCCA AGAGCCATAT CCGGGAGGAC CCTGCCCCTG
5101 ACCTAAGCCC ACCCCAAAGG CCAAACTCTC CACTCCCTCA GCTCGGACAC
5151 CTTCTCTCCT CCCAGATTCC AGTAACTCCC AATCTTCTCT CTGCAGAGCC
5201 CAAATCTTGT GACAAAACTC ACACATGCCC ACCGTGCCCA GGTAAGCCAG
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AATAGGGEGGA AGCTAGGAAG AAACTCAAAA CATCAAGATT TTAAATACGC
TTCTTGGTCT CCTTGCTATA ATTATCTGGG ATAAGCATGC TGITTTCTGT

WETBFOLCTAA CATGCCCTGI GATTATCCGC AAACAACACA QEOAINPABBIN 0471

GAACTTTGIT ACTTAAACAC CATCCTGITT GCTTCTTTCC TCAGGAACTG
TGGECTGCACC ATCTGICTTC ATCTBECCGC CATCTGATGA GCAGTTGAAA
TCTGGAACTG CCTCTGITGT GIGCCTGCTG AATAACTTCT ATCCCAGAGA
GGCCAAAGTA CAGIGGAAGG TGGATAACGC CCTCCAATCG GGTAACTCCC

o ARUIGLS, UL U i e

NP
CACA AAGTCTACGC
5301 CTGCEMAGIS ABCEATCINGCACCCTEREST CCACEEETCAGL BAGAEET TCA

5351 A @ECTE AL c@é@é&@@@d@@@é@@iﬁﬂcz@@f@é@ﬁ TCC

AGCCTGACCC CCTCCCATCC TGCGCCTCT GACCCT
5401 OETRISHR PO R e CoRAr BRI e AR o

5451 CeECEdTcEFc TREAAGARIGACEAAGHITGECAGGAGART QA CARSEATAA G

o SCAIGHLS LI CIEL L Sl AT A BT

5551 ARATAIGTNGT GAECCTANG GCCCATANSC ATTTAFARAA KTCAFREEFTC

5601 %%CT&% AGPEEATART 1SFRE 50 G RGASHEED GG (GRGABAECCA
CI' GICCTCACAG TCCCCTGEEC CATGGTAGGA GAGACTTCECT

5651 TECTFETTIAC CARCTER A AEEARCEEH T AARFASHECT THCPPAREEETGA
5701 CAGEEERIAG AGECATATAY XCEERECATT CANEECEEH GACHRAECAACCA

5751 CARCARGATI TRAARTARCA PRCACRAT AR REERATTAAA AR

5801 ATAGCARAKAIT GEATAAGIAC KRTEATCEIAGAITAGATH AXCARGBAATST CA

5952 CAEEARTHS ARACETART “PARTCCACA O AT O ACATATAA

5901 CATEOATFARR ARFCIATERA GRESFEEAAT M RACTRCARAG FEABAFATAT

5051 1 eAEAAST S ACTRAELEEA GTTEGTAGAT G REGRCACTSTA: @CGACEEACC
AAAAAACTAT GCAAGAATGT

CAAAGCACC TTTATTTACA AAA
5001 APREACARIAIC GESARRCIET ARG A TRt TS SRR E oG
6051 TATGRECATAT CARTAGAATA 1CCEAATEACG AXGEATTAACACAGCTACAACT

6101 W GRIATATCR FCFGRATERT CHATCERTA T ARG TR, AACERCET AA

6151 AAATAALGATGE AGBAATTTAS ABGRAATT ASTIBTRABC TG CGGGCGCC

6201 CAGCATGGAA ATAAAGCACC CAGCGCTGCC CTGGGCCCCT GCGAGACTGT
6251 GATGGTTCTT TCCACGGGTC AGGCCGAGTC TGAGGCCTGA GTGGCATGAG
6301 ATCTGATATC ATCGATGAAT TCGAGCTCGG TACCCGGGGA TCGATCCAGA
6351 CATGATAAGA TACATTGATG AGTTTGGACA AACCACAACT AGAATGCAGT
6401 GAAAAAAATG CTTTATTTIGT GAAATTTGTG ATGCTATTGC TTTATTTGTA
6451 ACCATTATAA GCTGCAATAA ACAAGTTAAC AACAACAATT GCATTCATTT
6501 TATGTTTCAG GTTCAGGGGG AGGTGTGGGA GGTTTTTTAA AGCAAGTAAA
6551 ACCTCTACAA ATGTGGTATG GCTGATTATG ATCTCTAGTC AAGGCACTAT
6601 ACATCAAATA TTCCTTATTA ACCCCTTTAC AAATTAAAAA GCTAAAGGTA
6651 CACAATTTTT GAGCATAGTT ATTAATAGCA GACACTCTAT GCCTGTGTIGG
6701 AGTAAGAAAA AACAGTATGT TATGATTATA ACTGTTATGC CTACTTATAA
6751 AGGTTACAGA ATATTTTTCC ATAATTTTCT TGTATAGCAG TGCAGCITTT
6801 TCCTTTGTGG TGTAAATAGC AAAGCAAGCA AGAGTTCTAT TACTAAACAC
6851 AGCATGACTC AAAAAACTTA GCAATTCTGA AGGAAAGTCC TTGGGGTICTT
6901 CTACCTTTCT CTTCTTTTTT GGAGGAGTAG AATGTTGAGA GTCAGCAGTA
6951 GCCTCATCAT CACTAGATGG CATTTCTTCT GAGCAAAACA GGTTTTCCTC
7001 ATTAAAGGCA TTCCACCACT GCTCCCATTC ATCAGTTCCA TAGGTTGGAA
7051 TCTAAAATAC ACAAACAATT AGAATCAGTA GTTTAACACA TTATACACTT
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GEEGTGEECG AGTTAGTGCC TGGGAGAAGA CAAGAAGGEEG CTTCTGEEGT
CTTGGTAATG TTCTGITCCT CGTGTGEEGT TGTGCAGITA TGATCTGIGC

WSIIZTIGT ATACACATTA TGCTTCAAAA TAACTTCACA TROWERARCAT10471

CTTATACCCA GITAATAGAT AGAAGAGGAA TAAGTAATAG GICAAGACCA
CGCAGCTGGT AAGTGEEEEG GCCTEAGATC AAATAGCTAC CTGCCTAATC
CTGCCCTCTT GAGCCCTGAA TGAGTCTGCC TTCCAGGECT CAAGGTGCTC
AACAAAACAA CAGGECCTGCT ATTTTCCTGG CATCTGIGCC CTGITTGECT
7101 AGERASEANES AGAGMACAT GAMTTANA TEAMACAGAET ACTTEGAECAAG
GCLACAGAGG ACAGAATTAA CCTTGCCCAG ACACTGGAAA CCCATGIATG
7151 AKBAETEREYC PERPFEERTEA ASERASARRGS TCACKTH ARG CT
7201 TGGREATICTR ATCECEEART (CREBEEEIEA.EIACTETEAGO THRETCATCCA

7251 CHEGAEIIAG TARCACALCA PTG CORTOACTE ACRRTCOCTT

7301 TEREETESTIC TEEETIFUTT ARCCAGECRC A GREFCEEARAAL ARGTCEAAGRA

T TGA
7351 AR AT, AR A ST G T AT e oo
7401 TGRGRETERTS PAATAFCCRS CRECAAFERAEAMGRAEFFEC CAEPEATFCCe

7451 T@@@@@% RAEHCOAEARN AACRRAC T FATBATCEACACCTIATGRATTC

GGATCGAT CCAGACATGA TAAGATACAT T
7501 ARCRRACANARCTARRT. GRCTERATA SUCLPEC T A AACPRFERRAT

7551 T TGRGAALEHC ARTECAIAGAT CRIGLAACCA TCAMATAAGET CGIERURAARCAAG

7602 1R KA PRty S TRRRATGT CrATGECTCA

7651 TTIATGATGTET PAGTEARCLT 2ACTATACAT AASSTATFCCTAGRLLEIARECCC
7701 | YOI dT ﬁﬁﬁ%&ﬁ%ﬁ&%ﬁAﬁ%@kﬁ@é@éwbdﬂﬂﬁﬂﬁiﬁﬁl&éﬁ%ﬁﬁ&%ﬁTAA

TAGCAGACAC TCTATGCCTG TGTGGAGTAA GAAAAAACAG TATGITATGA
7751 TTOREEAETEHC TCPEEETRRT CEREAAREET TSI BACRATFATIC T RSEATAAT

7801 T HECEEGEAdT ARCAGTEEAS CICRETTCET TeTIEETEGEEET AAC ATABRAAAGC

7851 TERARREEAR: ACTOLT PO R R AR T AT T I P T FOGAGD

7901 AGTAGRATCIC TGAGAETCHG TAGTAGCTY GG RIZATCACTAAGHNPGESCATTT

CT CcC
s RS I ST e
8001 CATCHRCRFFAC ABRCRTTFATA TSRCHERABAAT AT PEAPAT THCAEFRAGAGC

8051 T IOAAECAEC CAGTCCCTTC CCGCTTCAGT GACAACGTCG AGCACAGCTG
8101 CGCAAGGAAC GCCCGTCGTG GCCAGCCACG ATAGCCGCGC TGCCTCGTCC
8151 TGCAGTTCAT TCAGGGCACC GGACAGGTCG GTCTTGACAA AAAGAACCGG
8201 GCGCCCCTGC GCTGACAGCC GGAACACGGC GGCATCAGAG CAGCCGATTG
8251 TCTGTTGTGC CCAGTCATAG CCGAATAGCC TCTCCACCCA AGCGGCCGGA
8301 GAACCTGCGT GCAATCCATC TTGTTCAATC ATGCGAAACG ATCCTCATCC
8351 TGTCTCTTGA TCAGATCTTG ATCCCCTGCG CCATCAGATC CTTGGCGGCA
8401 AGAAAGCCAT CCAGTTTACT TTGCAGGGCT TCCCAACCTT ACCAGAGGGC
8451 GCCCCAGCTG GCAATTCCGG TTCGCTTGCT GTCCATAAAA CCGCCCAGTC
8501 TAGCTATCGC CATGTAAGCC CACTGCAAGC TACCTGCTTT CTCTTTGCGC
8551 TTGCGTTTTC CCTTGTCCAG ATAGCCCAGT AGCTGACATT CATCCGGGGT
8601 CAGCACCGTT TCTGCGGACT GGCTTTCTAC GTGTTCCGCT TCCTTTAGCA
8651 GCCCTTGCGC CCTGAGTGCT TGCGGCAGCG TGAAGCT



TGTAGGTAGT TTGTCCAATT ATGICACACC ACAGAAGTAA GGITCCTTCA
CAAAGATCCG GGACCAAAGC GGCCATCGIG CCTCCCCACT CCTGCAGITC
WORHBSHATIOGC ATGCCCGGAT AGCCGCTCCT GGITTCCTGG ARQZEPARCGAB 0471
ATTTGCACTG CCGGTAGAAC TCCGCGAGGT CGICCAGCCT CAGGCAGCAG
CTGAACCAAC TCGCGAGEEG ATCEECCCG GGGTGEGCGA AGAACTCCAG
CATGAGATCC CCGCGCTGGA GGATCATCCA GCCGECGTICC CGGAAAACGA
TTCCGAAGCC CAACCTTTCA TAGAAGGCGG CGGTGGAATC GAAATCTCGT

SEQI € GGTI TGEECGTCGC TTGGTCGGTC ATTTCGAACC CCAGAGTICCC
SEQIQ GA ACT CGTCAAG AAGGCGATAG AAGGCGATGC GCTGCGAATC
Nucle ARSI A AEBEM GEORTABRNLA haom VEGCCGC

C‘AAGCTiCTTC AGCAATATCA ACGCTATGIC
(Complte R BagH RS R DA BR TP R R YL SRy ST R g

sSeQ 1D NELA ﬁﬂIﬁTﬂWQﬁWTC GCCATGEGTIC ACGACGAGAT
CCTCG%Z@C GGGCATGCCGC GCCTTGAGCC TGGCGAACAG TTCGEECTGEC
GCGAGCCCCT GATGCTCTTC GICCAGATCA TCCTGATCGA CAAGACCGEEC

1 TFECATEERA EFACGIHICTCAEETErATECENARGITTICETATESTAGET CGA

ATTEORTA CRPTET B A ARG T A TCACA?

51 A
101 CRECEHFAGE CCRRRAATACHIANGTTAGT GCEETTEROGCFAFCAEICGACAA

1 R A ORI ERGCAGAREACGAT AGC

TTCAGG GCACCGGACA GGTCGGTCTT
201 GRGRAPANGK AQMGWA@WTGACTMT

25 I core8c@9hl CAGASEAGCCTCATE LI ET GECEGICEACAGT

CA AGCCGAA TAGCCTCTCC 9001 ACCCAAGC? &%ﬁ%ﬁ%

301 TECERLIOTR ACATETAGET AEAR Ceo55¢
351 CAELEIETEIR GRECAT ARG ATETIGAITICCCTERGSCATTCACAGCTT

101 o BB R A SR A e R A P P R dde A
451 TEOCTGIQSAs I20CTTREFACCCREC CINGT CTACEFT AFCEIBRFERATAG
A@%ﬁ%%ﬁbg %ﬁﬁg 254 &&dd TeRehEcA&CEFE RS eAG
AGC CCAGTAGCTG 9301 ACATTCATCC
551 GAGEFCACKIT GOt T AaaAET e EAFRTREETSPE 9S8 1A T
601 C@é@@@ﬁgm TAGCACEEET CHETEEEEIEAr GIECATEORR TCAGCETGAAG

20
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30

35

651 GTCGTTCGGC TGCGGCGAGC GGTATCAGCT CACTCAAAGG CGGTAATACG
701 GTTATCCACA GAATCAGGGG ATAACGCAGG AAAGAACATG TGAGCAAAAG
751 QCCAGCAAAA GGCCAGGAAC CGTAAAAAGG CCGCGTTGCT GGCGTTTTTC
801 CATAGGCTCC GCCCCCCTGA CGAGCATCAC AAAAATCGAC GCTCAAGTCA
851 GAGGTGGCGA AACCCGACAG GACTATAAAG ATACCAGGCG TTTCCCCCTG
901 GAAGCTCCCT CGTGCGCTCT CCTGTTCCGA CCCTGCCGCT TACCGGATAC
951 CTGTCCGCCT TTCTCCCTTC GGGAAGCGTG GCGCTTTCTC ATAGCTCACG
1001 CTGTAGGTAT CTCAGTTCGG TGTAGGTCGT TCGCTCCAAG CTGGGCTGTG
1051 TGCACGAACC CCCCGTTCAG CCCGACCGCT GCGCCTTATC CGGTAACTAT
1101 CGTCTTGAGT CCAACCCGGT AAGACACGAC TTATCGCCAC TGGCAGCAGC
1151 CACTGGTAAC AGGATTAGCA GAGCGAGGTA TGTAGGCGGT GCTACAGAGT
1201 TCTTGAAGTG GTGGCCTAAC TACGGCTACA CTAGAAGGAC AGTATTTGGT
1251 ATCTGCGCTC TGCTGAAGCC AGTTACCTTC GGAAAAAGAG TTGGTAGCTC
1301 TTGATCCGGC AAACAAACCA CCGCTGGTAG CGGTGGTTTT TTTGTTTGCA
1351 AGCAGCAGAT TACGCGCAGA AAAAAAGGAT CTCAAGAAGA TCCTTTGATC
1401 TTTTCTACGG GGTCTGACGC TCAGTGGAAC GAAAACTCAC GTTAAGGGAT
1451 TTTGGTCATG AGATTATCAA AAAGGATCTT CACCTAGATC CTTTTAAATT
1501 AAAAATGAAG TTTTAAATCA ATCTAAAGTA TATATGAGTA AACTTGGTCT
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Nucl eoti de sequence of the expression vector
HuAb- VLI

HCW- K
hum V2 (Conpl ete DNA Sequence of a humani sed

wo p@hm2@@i n expressi on vector conprising SEQ BLTMEP2008010471

(humv2=VLm) from 3926-4246) 1 CTAGCTTTTT GCAAAAGCCT
AGGCCTCCAA AAAAGCCTCC TCACBACTTC 5 TGGAATAGCT
CAGAGGCCGA GGOGGCCTCG GOCTCTGCAT AAATAAAAAA 101
AATTAGTCAG CCATGGGGCG GAGAATGGGC GGAACTGGGC GGAGTTAGGG

o R R O Hioh BT e

1601 GATCUIEGIR CCTEMETIRST COBPATIIROATRERTT eI PEEATARCCA
1651 Cﬁ[@%ﬁ@ et CECEEENTET TT30A N EOACACCETARGAC

REEAGEC

CTGACACAC ATTCCACAGC TGECCTCECEC T
1701 7 CARSEAR AT e TR AT A T N GRS GRaG 1
1751 40¢cECTLIEAAGEACEAT CCCOBGRIAGAGICTA

1901 (EENEAE CAEEAAG 0T AT AT ARG AR

1851 CTATHOGEAMS TCACGASCATA TRTEFACITAGTSS T C ACTGEAECATCCETT

1901 A@@% ARATACEEA T &I A RPAASAAT GO EACAT
Al CAG GCGCCTCTTCC GCCTTCCTCGC TCACTGACTC GCTC%IC_?TCG

1951 65ATCTCLTICGEECTELBACAABE CEE T CABET T EALT CAAA
2001 COPTAATASG ErhaCTTATECCACAC CARTICAGRBECATAAQBGAGGCAGC

2051 CAPARANRES AT, YGO0ET T C O CATAGETTOCC ™

2101 COCCOCEAEY Y CRAGEATIOAT TRARRATOGAQ ABEECANST G BB EACCG

GA
o SAFISEES HOTCAC SACTRIANG S CEEEm apemmerTe

2201 TAGCOENVIRG S ECCTETUCEICFARFETCCEFTE CEEEARPETECTCT
2251 %@X@ﬁ &%@@%@@E@ AQE CETET AQERIATARTCAGITICEE:CA

2301 CRGABEEIT® (EOECTTATE TR ACTAT T T AT CARGCCaaT

2351 AAPAGACIACH TIARTERERAEC JIREEASEAGCE:CCACTEETAARGRGBATTFAGCA

2400 CHRBRACEME AGTARFIGHT BTCHOLT C AT A AT AT

2451 CRASAAMCAT TIGITACCAE JCEAAECETET TSACARRECAT BCAATRAIETAG
2501 m 2 G FEEA AGASPAEATedAGRRGEA G AAEGAT

TCCTTTGATC GGTCTGACGC TCAGIGGAAC GAAAACTCAC
2551 GITAASCEANC TOIEATEATS SUGATRATEALC FARAAATE T CAEETABATC
2601 ?&EEM&-T ANVRATCAAS AFEETABATECAr ATCTAAAGTAGAATATGAGTA

CTTGGICT
AATGTGTGTT

2651 TGTCCGAAAT ACGCGTTTTG AGATTTCTGT CGCCGACTAA
2701 ATTCATGTCG CGCGATAGTG GTGTITTATCG CCGATAGAGA TGGCGATATT
2751 GGAAAAATCG ATATTTGAAA ATATGGCATA TTGAAAATGT CGCCGATGTG
2801 AGTTTCTGTG TAACTGATAT CGCCATTTTT CCAAAAGTGA TTTTTGGGCA
2851 TACGCGATAT CTGGCGATAG CGCTTATATC GTTTACGGGG GATGGCGATA
2901 GACGACTTTG GTGACTTGGG CGATTCTGTG TGTCGCAAAT ATCGCAGTIT
2951 CGATATAGGT GACAGACGAT ATGAGGCTAT ATCGCCGATA GAGGCGACAT
3001 CAAGCTGGCA CATGGCCAAT GCATATCGAT CTATACATTG AATCAATATT
3051 GGCCATTAGC CATATTATTC ATTGGTTATA TAGCATAAAT CAATATTGGC
3101 TATTGGCCAT TGCATACGTT GTATCCATAT CATAATATGT ACATTTATAT
3151 TGECTCATGT CCAACATTAC CGCCATGTTG ACATTGATTA TTGACTAGTIT
3201 ATTAATAGTA ATCAATTACG GGGTCATTAG TTCATAGCCC ATATATGGAG
3251 TTCCGCGTTA CATAACTTAC GGTAAATGGC CCGCCTGGCT GACCGCCCAA
3301 CGACCCCCGC CCATTGACGT CAATAATGAC GTATGTTCCC ATAGTAACGC
3351 CAATAGGGAC TTTCCATTGA CGTCAATGGG TGGAGTATTT ACGGTAAACT
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GACAGTITACC AATGCTTAAT CAGIGAGGCA CCTATCTCAG CGATCTGICT
ATTTCGITCA TCCATAGITG CCTGACTCCC CGICGTGTAG ATAACTACGA

WA 20S0ARGEGC CTTACCATCT GGCCCCAGIG CTGCAATGAT ARCIZEEP ARG 0471

CCACGCTCAC CGGCTCCAGA TTTATCAGCA ATAAACCAGC CAGCCGGAAG
GGCCGAGCCC AGAAGTGGTC CTGCCAACTTT ATCCGCCTCC ATCCAGTCTA
TTAATTGITG CCGGGAAGCT AGAGTAAGTA GITCGCCAGI TAATAGITTG
CGCCAACGITG TTGCCATTGC TGCAGGECATC GIGGTGTCAC GCTCGTCGIT

2001 TEETATGRET: TORTREACET L0QTTTO00A ACCATON GE: GRAGETACAT
GCAAA AAAGCGGTTA GCTCCTTCGG TCCTCCGATC

3451 GRFETOACHN GPARGTTORE SO A FORETORT R TP BaRACE

3501 ACHECATAEIA TETCTEARTE TERRGTCAA CrdabEARAT XS TARTTCEST GA

551 AGTATOI ACREEETE TACAUEEAT RATACE T CAATACCAG

3601 AAGTTTAARZN. GCTEGCECATTCA JAMGHAAAAE G ACIETTCEEEE CAAGNAETCT

GCA
o YT ACEEIGHS RS RIS GiaiaRic
3701 ASSARCACT ACACRAAAFE CXUTCARAARA /L ISTARPAA CE5 BEGACAEGRA

3751 A%@’AI@&&JA RSCHCATACAE TIECEETEA GAVSEAETEE TAEANACATETAT
TATT GICTCATGAG COGATACATA TTTGAATGTA TTTAGAAAAA

3801 T/%&éﬂﬁﬁ T CEBCFTELE ACATHTEC CCAEETEACG
3851 TORAAGAAAE: GAERATTATC AIGACATIA/ACQATATAAAARC TIREBEGTATC

2001 ) FERERET TOrGEERART RO T AGARTTCr ol LCOERE T A
3951 ATCRBARCTREG: CGEUGATACTGC TG FRTATEG TIGARACAG TSICATATT
4001 558 AARRESROOA ATATESAT As dAaOAE G cAEHECATCTG

CGAMMAAT
AGITTCTGIG TAACTGATAT CGCCATTTTT CCAAAAGIGA TTTTTGGSGECA
4051 T/RSGAEATATE CREBEERTAS TRREFRATNT CBPPPRBERGEATCCAACOCT

4101 CAGEREAT ACACGACTTEC: GlEATRTCES TEARRICECT CrdGICETAAAT

cum A SR R AL

4201 AATGEARAATT GGCCAGTACE THRIATGTARA CXNEBBATATACTAGECATAAAT
TGT

1251, ARFEEATREC TORERERTOE RAATIAC COMATAI T R TCATTA

4301 TRGACTATHIA AYTIAAFASTA ATCSSFPACC EBEFEATT ABSIFREATABCCC

4351 ATRIAIAGE aTTCAGTTTA

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

CAGAATGGCT
AATAGGGGGA
TTCTTGGTCT
CTGTCCCTAA
GAACTTTGTT
TGGCTGCACC
TCTGGAACTG
GGCCAAAGTA
AGGAGAGTGT
AGCACCCTGA
CTGCGAAGTC
ACAGGGGAGA
AGCCTGACCC
CCTACCCCTA
CCTCCTTGGC
TGAATCTTTG
CTGTTGTTTA

GCAAAGAGCT
AGCTAGGAAG
CCTTGCTATA
CATGCCCTGT
ACTTAAACAC
ATCTGTCTTC
CCTCTGTTGT
CAGTGGAAGG
CACAGAGCAG
CGCTGAGCAA
ACCCATCAGG
GTGTTAGAGG
CCTCCCATCC
TTGCGGTCCT
TTTAATTATG
CACCTGTGGT
CCAACTACTC

CTGCAAGGTC
CCAACAAAAC
AAACTCAAAA
ATTATCTGGG
GATTATCCGC
CATCCTGTTT
ATCTTCCCGC
GTGCCTGCTG
TGGATAACGC
GACAGCAAGG
AGCAGACTAC
GCCTGAGCTC
GAGAAGTGCC
TTTGGCCTCT
CCAGCTCATC
CTAATGTTGG
TTCTCTCTTT
AATTTCTCTT

AGAAAAGCAT
AATTTAGAAC
CATCAAGATT
ATAAGCATGC
AAACAACACA
GCTTCTTTCC
CATCTGATGA
AATAACTTCT
CCTCCAATCG
ACAGCACCTA
GAGAAACACA
GCCCGTCACA
CCCACCTGCT
GACCCTTTTT
TTTCACCTCA
AGGAGAATGA
CCTCATTTAA
ATAAGGGACT

GCAAAGCCCT
TTTATTAAGG
TTAAATACGC
TGTTTTCTGT
CCCAAGGGCA
TCAGGAACTG
GCAGTTGAAA
ATCCCAGAGA
GGTAACTCCC
CAGCCTCAGC
AAGTCTACGC
AAGAGCTTCA
CCTCAGTTCC
CCACAGGGGA
CCCCCCTCCT
ATAAATAAAG
TAATTATTAT
AAATATGTAG
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TTCCGCGTTA CATAACTTAC GGTAAATGGEC CCGCCTGECT GACCGCCCAA
CGACCCCCGC CCATTGACGT CAATAATGAC GTATGITCCC ATAGTAACGC

W@2RFALBBAC TTTCCATTGA CGICAATGCEG TGGAGTATTT ARCXATPAMITI0471

GCCCACTTGG CAGTACATCA AGIGTATCAT ATGCCAAGTA CGCCCCCTAT
TGACGTCAAT GACGGTAAAT GGCCCeRCCTG GCATTATGCC CAGTACATGA
CCTTATGGGA CTTTCCTACT TGGCAGTACA TCTACGTATT AGICATCGCT
ATTACCATGG TGATGCGGIT TTGGECAGIAC ATCAATGGEEC GIGGATAGCG
5251 CTIACEEA: CRRRGATETE SAGTGEREA CECRATICAG GECANTHGECA
GITTGITTTG GCACCAAAAT CAACGGGACT TTCCAAAATG TCGTAACAAC
530 1T RRGIBERET TORCTIAAAT RIS ACC R R ACAGT A RECRRESTCTA
5351 TATAAEHCAGAG LICXETEEAG TLASSIIGERAGLAA CIECCTCBCAGAECETIGATC

CA T T

5401 TR (U RO Ao AT o

5451 GONERGGETET COCAGATIA SEEEIGAGAT CAETGEIGACBAGASTOTTICAG
T

55010 F6e2 QATér?J.&%E%@g W%E@@ﬁ%%

5551TCEVESNAGCACTIRHEATAA EETETTETPCTAGTETATETFETE3ATCC

5601 CTA GG TACTIIARE CEAd(ASERATEAMIGTERACCECTTAGGATC
AGCAGICTGG AGOCTGAAGA TTTTGCAGIG TATTACTGTg AACAAAGTAA

565 T ACETACERP TACRGT 6 LETARSLEACT CRTCHARGTG
570 1AGIATEGTACC AMAGATAERE GAATIACREAACCATHCAGCEECETTURRRGAC
Gr T T

75 AT SRR ARNA

5801 ACTUTPARRAAC GEARTATESE GRAGZIFAGGAACRANTTIAA CAARATTENAGA

01T TIOPAC RITIORE SO GEHATHAATTARST GrGATANGCAT
GCIGITTTCT GICTGICCCT TTATCC GCAAACAACA

5901 CAUTRHABE CHEARCTTRS FPRCPIAAACHACEATOFCPFFEERRETT T

5951 CORIAASIHACH TETFACHATA CCAILTSARCT AGAATIARECACOTRAANCAT

o AL IS SRl

6051 GOSCTIOGAATEGESTAATIGC TOCABEHGIAGT @rcmma@cm@gmm

6101 ﬁ&%@%?@@ W' CerAMMLAACT
WCAAA GOGAAG TCACCCATCA™ GGGCCT GAGC

6151T CEREIGFCACCAARBICTT CRACKBACAACEACRSFERCGATECEAAGTG

6201 CCEEFAEGRPe TTCTGTTCCT CGTGTGGGGT TGTGCAGTTA TGATCTGTGC
6251 ACTGTTCTGT ATACACATTA TGCTTCAAAA TAACTTCACA TAAAGAACAT
6301 CTTATACCCA GTTAATAGAT AGAAGAGGAA TAAGTAATAG GTCAAGACCA
6351 CGCAGCTGGT AAGTGGGGGG GCCTGGGATC AAATAGCTAC CTGCCTAATC
6401 CTGCCCTCTT GAGCCCTGAA TGAGTCTGCC TTCCAGGGCT CAAGGTGCTC
6451 AACAAAACAA CAGGCCTGCT ATTTTCCTGG CATCTGTGCC CTGTTTGGCT
6501 AGCTAGGAGC ACACATACAT AGAAATTAAA TGAAACAGAC CTTCAGCAAG
6551 GGGACAGAGG ACAGAATTAA CCTTGCCCAG ACACTGGAAA CCCATGTATG
6601 AACACTCACA TGTTTGGGAA GGGGGAAGGG CACATGTAAA TGAGGACTCT
6651 TCCTCATTCT ATGGGGCACT CTGGCCCTGC CCCTCTCAGC TACTCATCCA
6701 TCCAACACAC CTTTCTAAGT ACCTCTCTCT GCCTACACTC TGAAGGGGTT
6751 CAGGAGTAAC TAACACAGCA TCCCTTCCCT CAAATGACTG ACAATCCCTT
6801 TGETCCTGCTT TGTTTTTCTT TCCAGTCAGT ACTGGGAAAG TGGGGAAGGA
6851 CAGTCATGGA GAAACTACAT AAGGAAGCAC CTTGCCCTTC TGCCTCTTGA
6901 GAATGTTGAT GAGTATCAAA TCTTTCAAAC TTTGGAGGTT TGAGTAGGGGE
6951 TGAGACTCAG TAATGTCCCT TCCAATGACA TGAACTTGCT CACTCATCCC
7001 TGGGGGCCAA ATTGAACAAT CAAAGGCAGG CATAATCCAG CTATGAATTC
7051 TAGGATCGAT CCAGACATGA TAAGATACAT TGATGAGTTT GGACAAACCA
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CTCCTCAGIT CCAGCCTGAC CCCCTCCCAT CCTTTGGECCT CTGACCCTTT
TTCCACAGEG GACCTACCCC TATTGCGGIC CTCCAGCTCA TCTTTCACCT

WE2EOS0LZONC CTCCTCCTTG GCTTTAATTA TGCTAATGIT CeeNEERIeANT10471

GAATAAATAA AGTGAATCTT TGCACCTGIG GITTCTCTCT TTCCTCATTT
AATAATTATT ATCTGITGIT TACCARCTAC TCAATTTCTC TTATAAGGGA
CTAAATATGT AGTCATCCTA AGGCGCATAA CCATTTATAA AAATCATCCT
TCATTCTATT TTACCCTATC ATCCTCTGCA AGACAGICCT CCCT CAAACC
01 AT A R TR A S T T Ao
7151 GAINGCTCTAT AKGREATAT PATUCEL TCATARURACREECT TIENGRCPEAAC

7201 %%%MT TaATHGAMAE ARGARAGE] Gobd ATRACACCAMEATECAT
GCAACATGA TATAAAATAA CAACACAATA AAAGCAA'{I;}ATAATAAACAAA

7251 cﬁ@ﬁ&éé@%}\ ATCPTPAREY FERFERFERSTC TGT
7301 CATGRCERATC THAGARTATT AAOAGGTACTTEAGEGACT CreAGRETGCCA

7352 7 SRARFENR RRCRHTRH e o AR e R A

7401 AGANOAIATATC AITICEATAAE FAZRGEAATCCTENOTTFCTFAGRTATAXCTIGAGT G
7451 TORAGARCEA, COMAMACT ATCOANGAAT GTIGAMGCATRSTIFATT TA

CAAAAGCCAA AAATTGGAAA TAGCCCGATT GICCAACAAT AGAATGAGTT
7501 ATESRAERETC (ETRTEFFTA TR TAGAM THETCARCRA BEARSARET AA

7551 CANGRTARARAL CIATAGCTAE dLAACAGCAGAT A GARECREATACAESIAAT GT

TACATAAGAG AAACT CAAT mTﬁTT%%%T?G !T ! T%!

7601 1 AABTTE0
7651 TACGIGREACES TCKH?@G'CG‘EG MMGSWTWGG

770 rRGFETER CUCIATCH CHTCicar TG T EAR BT

7801 A%@A%@A CARIAGRRA S AP0 G A S GGAT T GAMNTIAGCT
CCTGCCTAA TCCTGACCCTC TTGAGCCCTG AATGAGICTG CCTTCCAGGG

7851c1‘%9$&é@1% TERACARARE AR GPEARPFITECTCBEATCTGTG
7901 CQEEGERTEC: BAGCTAGGS GEAQNCATACCATAGAMATT ACPATIRARRCAG

G SRR, SRR RIERAReT
7951AA g\G bﬁJZE

J

AL

8001 CGUATKTETAAATCHIBAEACCTICTIRAET CFAWBEECIACETSIAGSICCT
8051CIE¥55&EE%£C TCGCGAGGGG ATCGAGCCCG GGGTGGGCGA AGAACTCCAG
8101 CATGAGATCC CCGCGCTGGA GGATCATCCA GCCGGCGTCC CGGAAAACGA
8151 TTCCGAAGCC CAACCTTTCA TAGAAGGCGG CGGTGGAATC GAAATCTCGT
8201 GATGGCAGGT TGGGCGTCGC TTGGTCGGTC ATTTCGAACC CCAGAGTCCC
8251 GCTCAGAAGA ACTCGTCAAG AAGGCGATAG AAGGCGATGC GCTGCGAATC
8301 GGGAGCGGCG ATACCGTAAA GCACGAGGAA GCGGTCAGCC CATTCGCCGC
8351 CAAGCTCTTC AGCAATATCA CGGGTAGCCA ACGCTATGTC CTGATAGCGG
8401 TCCGCCACAC CCAGCCGGCC ACAGTCGATG AATCCAGAAA AGCGGCCATT
8451 TTCCACCATG ATATTCGGCA AGCAGGCATC GCCATGGGTC ACGACGAGAT
8501 CCTCGCCGTC GGGCATGCGC GCCTTGAGCC TGGCGAACAG TTCGGCTGGC
8551 GCGAGCCCCT GATGCTCTTC GTCCAGATCA TCCTGATCGA CAAGACCGGC
8601 TTCCATCCGA GTACGTGCTC GCTCGATGCG ATGTTTCGCT TGGTGGTCGA
8651 ATGGGCAGGT AGCCGGATCA AGCGTATGCA GCCGCCGCAT TGCATCAGCC
8701 ATGATGGATA CTTTCTCGGC AGGAGCAAGG TGAGATGACA GGAGATCCTG
8751 CCCCGGCACT TCGCCCAATA GCAGCCAGTC CCTTCCCGCT TCAGTGACAA
8801 CGTCGAGCAC AGCTGCGCAA GGAACGCCCG TCGTGGCCAG CCACGATAGC
8851 CGCGCTGCCT CGTCCTGCAG TTCATTCAGG GCACCGGACA GGTCGGTICTT
8901 GACAAAAAGA ACCGGGCGCC CCTGCGCTGA CAGCCGGAAC ACGGCGGCAT
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9351 Gﬁ‘?@ﬂ@%@r@ RECRETRAECE TERFEATCACTACATEECAT

GCTACTCATC CATCCAACAC ACCTTTCTAA GTACCTCTCT CTGCCTACAC
TCTGAAGGEG TTCAGGAGTA ACTAACACAG CATCCCTTCC CTCAAATGAC
WA eASANROCC TTTGICCTGC TTTGITTTTC TTTCCAGICA (HATEPABENA 0471

AGTGGGGAAG GACAGTCATG GAGAAACTAC ATAAGGAAGETAQCHTEGCOCTE v = ¢

TCTGCCTCTT GAGAATGITG ATGAGBATCA AATCTTTCAA ACTTTGGAGG
TTTGAGTAGG GGTGAGACTC AGTAATGTCC CTTCCAATGA CATGAACTTG
CTCACTCATC CCTGEEEECC AAATTGAACA ATCAAAGGECA GGCATAATCC

go51 ABREALGOM: TRTASHATEA RTEEARGATAFA OO A AETEAEEAGT

TTGGACAAAC CACAACTAGA ATGCAGIGAA AAAAATGCTT TATTTGIGA

9001 ARFEEHEAGYS CERPAEEAGT TREPTETRREC ARFFATARBCT A CAATARACA
9051 AGARAACAAG AAGBATEEEA CTTGATTAGATTGTEACAGSIITACAGBRBGACG

9101 CAPATGRRE FEPRGHORS GALTATALA TAMATIE T TATTAACE

9151 CETTTACAHG RLEAGLAAGCET MAAGCTACAT ARTETTTFGAG WTWATAGTAATT

0201 ARG GELAT G ‘AP AT AR TEACA

9251 AFTTTTITCNT ABSCGCATTCE THEEFFFTTC CCRPaTAET CICHSEARRESAAA
9301 GREQ%@EX%@%'@%%6@6§£@£3dEB@%@EEé@VEdN%%ﬁéEf&IﬁbiﬁEB@@@%¢KXS

FoF TAT
TA TTTTTCCATA

GICCTTG GGICTITCTA CCITTICTICTT CTTTTTTGGA GLRAGIA
GAG
CAAAACAGGT TTTCCTCATT AAAGGCATTC CACCACTGCT CCCATTCATC

SEQ IAGT T_ﬁTAG GITGGAATCT AAAATACACA AACAATTAGA ATCAGTAGIT

TTA TACACTTAAA AATTTTATAT TTACCTTAGA GCTTTAAATC

Nucleggé;sr e ETFthEERpAR sTol Vet 6 AT MUQRGALAMAT1 AAGTTT CCT T
TC CGGGACCAAA GCGECCATCG TGCCTCCCCA CTCCTGCA
| (Commqu@mmﬁ@www ‘@@M@‘wﬁ@'"g

SEQ 1% %Jﬁ@@% AFEUSEEAG GTCGTCCAGC CTCAGGCAGC

GG GGATCGAGCC CGGEGGTGEEC GAAGAACTCC
AGCATGAGAT CCCCGCCCTG GAGGATCATC CAGCCGGECGIT CCCGGAAAAC

1 REREEEMMa CANSEEdT ARHVeAARRG AAIIeTEEAPC Al MECTC

GIGATGGCCAG GITGEECGTIC CCTTGGEICGG TCATTTCGAA CCCCAGAGIC

51 CEHGETAANART (RSETEETEA FIERRECEECATS HEMACERENP AP AGaA
101 TGROPACEE T GEaAMACEETA AANACAGEACG: AEIGEECAGAGTTAGGGE
151 GCGGGATGGG CGGAGTTAGG GGCGGGACTA TGGTTGCTGA CTAATTGAGA
201 TGCATGCTTT GCATACTTCT GCCTGCTGGG GAGCCTGGTT GCTGACTAAT
251 TGAGATGCAT GCTTTGCATA CTTCTGCCTG CTGGGGAGCC TGGGGACTTT
301 CCACACCCTA ACTGACACAC ATTCCACAGC TGCCTCGCGC GTTTCGGTGA
351 TGACGGTGAA AACCTCTGAC ACATGCAGCT CCCGGAGACG GTCACAGCTT
401 GTCTGTAAGC GGATGCCGGG AGCAGACAAG CCCGTCAGGG CGCGTCAGCG
451 GGTGTTGGCG GGTGTCGGGE CGCAGCCATG ACCCAGTCAC GTAGCGATAG
501 CGGAGTGTAT ACTGGCTTAA CTATGCGGCA TCAGAGCAGA TTGTACTGAG
551 AGTGCACCAT ATGCGGTGTG AAATACCGCA CAGATGCGTA AGGAGAAAAT
601 ACCGCATCAG GCGCTCTTCC GCTTCCTCGC TCACTGACTC GCTGCGCTCG
651 GTCGTTCGGC TGCGGCGAGC GGTATCAGCT CACTCAAAGG CGGTAATACG
701 GTTATCCACA GAATCAGGGG ATAACGCAGG AAAGAACATG TGAGCAAAAG
751 GCCAGCAAAA GGCCAGGAAC CGTAAAAAGG CCGCGTTGCT GGCGTTTTTC
801 CATAGGCTCC GCCCCCCTGA CGAGCATCAC AAAARATCGAC GCTCAAGTCA
851 GAGGTGGCGA AACCCGACAG GACTATAAAG ATACCAGGCG TTTCCCCCTG
901 GAAGCTCCCT CGTGCGCTCT CCTGTTCCGA CCCTGCCGCT TACCGGATAC
951 CTGTCCGCCT TTCTCCCTTC GGGAAGCGTG GCGCTTTCTC ATAGCTCACG
1001 CTGTAGGTAT CTCAGTTCGG TGTAGGTCGT TCGCTCCAAG CTGGGCTGTG
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CCCATTCGCc GCCAAGCTCT TCAGCAATAT CACGGGTACGAC CGCTATG
TCCTGATAGC GGICCGCCAC ACCCAGCCGG CCACAGICGA TGAATCCAGA
WOZARSOLEBOCA TTTTCCACCA TGATATTCGG CAAGCAGGECA  PCT/EP2004/010471
TCGCCATGEEE451 TCACGACGAG ATCCTCGECCG TCGGGECATGC
GCCCCTTGAG CCTGGECGAAC 85016AGTTCGECTG GCGCGAGCCC
CTGATGCTCT TCGICCAGAT CATCCTGATC 8551 GACAAGACCG
GCTTCCATCC GAGTACGIGC TCGCTCGATG CGATGITTCG 8 601

T e

GCAGGAGCA
1101 COFTYNISPGR §CRBICCIICABRICRSCRECETRELe A A TIEGEAEARCC

1151 TAGEAGEGAC TEERTTAEMGHR 6bAAETTRCACTRACANCGLERAREACT

o S M I LA
1251 CACKIEXISTC TECACKARARA AMGRACCANECCCEEIAGIUEITCGREACHITCCGA

o RGO, AT I T i

1351 COTGSHIAEZA ARCCAFOIRAGAOHPAAGHIASTCARCGA G AICEATEATC
1401 %A%ngréé& %%-Trc%&‘\ @E@J@T@Aﬁ,@ﬁ&mz&

GCCATCCA GITTACTTTG 9101
1451 CACEZEIORIE é&A@@‘ﬁ%@cAﬁéﬁ EETEA A

ATHEEEGTTC
1501 9%&@2&%@% GRERIAGACTATEBICAETCT

1601 CEBEETTAGR CACOHATTE (GIGRACTEECEIBCGICTAT CIRBGTECGA

1651 2}%&%{% kg&é &EEMT@@Q@@H (€ O Ca NerXe!

31: Partofam no acid

1701 s GGREREHHHh GIRERTSERCHh SRR TENE AJoSPGRATE CARGECRRAD
1751 E¥ELYESIRE SCRARSTF Rt Hr WKk cacTCeTA

ARG
801 T%EW GY E@PYNHGTKY NEKFKG?AT%%Dgg @AY%%%%%?ED

1851 akcagnectth saguenrecofTdmsaoAiBe Gleeaey CahatCTCCTCETT

190 NI TN OF PR RERERG RATL et

1951 TABKSCSTZAT NEITSSERSED AMWQWS@WMCTCCGATC
2001 CERYEY GQAB!@I%@GC WA@%%‘@ HORUeASE: eREOdidrace

am no acl sequence
2051 G&Gﬂﬁﬁl@iﬁ@&@@é}&w ETEEAGEREAAAGA

2101 CGe@BeTeaGTA

2151
2201
2251
2301
2351
2401
2451
2501
2551
2601
2651
2701
2751
2801
2851

AGTTGCTCTT
AACTTTAAAA
CAAGGATCTT
CCCAACTGAT
AAARAACAGGA
AATGTTGAAT
CAGGGTTATT
TAAACAAATA
TCTAAGAAAC
ACGAGGCCCT
AATGTGTGTT
ATTCATGTCG
GGAARAAATCG
AGTTTCTGTG
TACGCGATAT

CTCAACCAAG
GCCCGGCGTC
GTGCTCATCA
ACCGCTGTTG
CTTCAGCATC
AGGCAAAATG
ACTCATACTC
GTCTCATGAG
GGGGTTCCGC
CATTATTATC
TTCGTCTTCA
TGTCCGAAAT
CGCGATAGTG
ATATTTGAARA
TAACTGATAT
CTGGCGATAG

TCATTCTGAG
AACACGGGAT
TTGGAAAACG
AGATCCAGTT
TTTTACTTTC
CCGCARAAARA
TTCCTTTTTC
CGGATACATA
GCACATTTCC
ATGACATTAA
AGAATTCAGC
ACGCGTTTTG
GTGTTTATCG
ATATGGCATA
CGCCATTTTT
CGCTTATATC

AATAGTGTAT
AATACCGCGC
TTCTTCGGGG
CGATGTAACC
ACCAGCGTTT
GGGAATAAGG
AATATTATTG
TTTGAATGTA
CCGAAAAGTG
CCTATAAAAA
TTGGCTGCAG
AGATTTCTIGT
CCGATAGAGA
TTGAAAATGT
CCAAAAGTGA
GTTTACGGGG

GCGGCGACCG
CACATAGCAG
CGAAAACTCT
CACTCGTGCA
CTGGGTGAGC
GCGACACGGA
AAGCATTTAT
TTTAGAAAAA
CCACCTGACG
TAGGCGTATC
TGAATAATAA
CGCCGACTAA
TGGCGATATT
CGCCGATGTG
TTTTTGGGCA
GATGGCGATA



10

15

20

25

30

35

CTCTCTCCTGCAGGGECCAGT CAGAACAT TGECACAAGCATACAGT GGTATCAAC

WE@EASEICZASCCT CCAAGSCT TCTCATAAGGT CTTCT TCTGAGT CTROTER2DBAB 0471

ATCCC

¥&C€£€I§T TTAGT GGCAGI GGATCAGAEBACAGATTTTACTCTTACCATCAGCAG

AGCCTGAAGATTTTGCAGTI GTATTACTGT CAACAAAGTAATACCTGGCCATTCA

A CERALLARCEEL AT AAATSERA R NG R ECAGTTT

2901 C@{ESA \ ’ . .
Nucl eot1 de sequence encodi anT am no acid sequence SEQ D
2951 NOGABATAGGT GACAGACGAT ATGAGGCTAT ATCGCCGATA GAGGCGACAT

3001 A%éiﬂ@ﬁ%&@' CETEEAGTGAGEA A AR TEBOBETACAGTG
3051 GREFERTCRA T A PACR R AT AR T AT TATCEAS T EaaTG

3101 ARBPACGCCAT TGCATACGTT GTATCCATAT CATAATATGT ACATTTATAT

3151 %W%JMB%J@%X%%@W@%&%@T%

3201 AGTARERNIGIAGARCHA TR ECSADEEL ACACFARET ECAGIAEAAFEEAT CA

3251 %QQGCGTTA CATAACTTAC GGTAAATGGC CCGCCTGGCT GACCGCCCAA

3301 (fﬁACC%A\JC(%éA %%(%%A\GT CAATAATGCAFCG%%%%%%%W Gt

3351 GARGAGEACCCTATCCETGRE] CHEACACEICHRGECAAGECACGAIBEACACCG

oo TR RBRE AR eaL o eaianeg St
3451 CAGETGCAEIT GBLGEAGTATA ECCTBIIBCETEAGTG

3501 é@gﬁ[aﬁ GGA CTTTCCTACT TGGCAGTACA TCTACGTATT AGTCATCGCT
GECCTCTGGATACA

CATTCACTAATTATATTATCCACT GGGTG
3551 ARMTACCATGG TGATGCGGTT TTGGCAGTAC ATCAATGGGC GTGGATAGCG

3601 %@i@i&ﬁ%@ﬂ%@@éﬁ@%ﬁﬁ%@@ﬂ@@%@mT@
3651 pGFACR ATt TR SRR CEEE L AT ACT ARBS CEA G CARA T BATCA

3701 GBACACCCCAT TGACGCAAAT GGGCGGTAGG CGTGTACGGT GGGAGGTCTA

3751 Wﬂ@%ﬁ%@%@%@%ﬁ%@ GT

3801 GARCACTATTC TISACCTT O TAIBACACET G SCACARAELACRIHEEEFEACCG
3501 QURIABEOTS (RARARETER e R CERRAE A T ot
3951 AGTATCECHEC TRGMATATIA GABALGTT GETTTITACT CTTAdOEGECC

e e

4051 TTTETCAAS: AATTTGAGSE CIAIGITIGIG TRRGEACHTACT AIGHETEAAA

GT. G

4151 ARTCKEGATHC TRISEFRARS THHECAERT T GBAGC
4201 A@i%@é@@%@%@ﬁ@é JETHEGCAACG IGTATEEEERS ANGEGAAAAT

(BAA

4251 AGTATT%gﬁb AAAGATCCTA GAATTCTAAA CTCTGAGGGG GTCGGATGAC
4301 GTGGCCATTC TTTGCCTAAA GCATTGAGTT TACTGCAAGG TCAGAAAAGC
4351 ATGCAAAGCC CTCAGAATGG CTGCAAAGAG CTCCAACAAA ACAATTTAGA
4401 ACTTTATTAA GGAATAGGGG GAAGCTAGGA AGAAACTCAA AACATCAAGA
4451 TTTTAAATAC GCTTCTTGGT CTCCTTGCTA TAATTATCTG GGATAAGCAT
4501 GCTGTTTTCT GTCTGTCCCT AACATGCCCT GTGATTATCC GCAAACAACA
4551 CACCCAAGGG CAGAACTTTG TTACTTAAAC ACCATCCTGT TTGCTTICITT
4601 CCTCAGGAAC TGTGGCTGCA CCATCTGTCT TCATCTTCCC GCCATCTGAT
4651 GAGCAGTTGA AATCTGGAAC TGCCTCTGTT GTGTGCCTGC TGAATAACTT
4701 CTATCCCAGA GAGGCCAAAG TACAGTGGAA GGTGGATAAC GCCCTCCAAT
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GGTAAACTTG TAGCTGTGGT TTGAAGAAGTGGT TTTGAAACACTCTGICC
AGCCCCACCA AACCGAAAGI CCAGCECTGAG CAAAACACCA CCTGGGTAAT

wWaTESATRTCT AAAATAAGIT GAGGATTCAG CCGAAACTGG ABAGERIOQT@ 0471

TTTTAACTTA TTGAGTTCAA CCTTTTAATT TTAGCTTGAG TAGITCTAGT
TTCCCCAAAC TTAGTTTATCGACTTCTAA AATGTATTTAGAACTCATTT
TCAAAATTAG GITATGTAAGAAATTGAAGG ACTTTAGIGI CTTTAATTTC
TAATATATTTAGAAAACTTC TTAAAATTAC TCTATTATTC TTCCCTCTGA

4751TT668&¥EHEECC66E66%¥XEE Gt dAdASRT nACEEARAGCRAGA FASGRST CA
TIGTTCAT GATCTTITTT AGITGITTGTTTTGOCTTAC TATTAAGACT
CHAACE BETTCAORAM AR ETFITICAA

L0 T TENGTERAGET CERETTTC
4851 T CAGINETOTA CTEEdACLMEL TARJAATTCRT EEAAATCHE A TCEAATIFIA

a0, TR AT A OAACRS. ELAN A AR T A CT ARRGAC

495 1ATCUJ@TCIA'I3GTC¢¢W CACEFACGET CEEUTESACCATEETGITIT CA

soolTQJé&%@GAEQE@J&%% SR CAAR AN TG STedATCTC
GCCTGCTGA ATAACTTCTA TCCCAGAGAG GOCAAAGTAC AGTGGAAGGT

5051GE$§QQQ§§9§¢C¢@?9@@Q§§§ G RAEFEEEA TEARERSTET CCACARMRAINGG
5101ACARGAHATANCACEHITIAT ACCAICARCACEEACEETIERACTECTCHREITAAA

5251 AT AT CRECT AR ACACETORA TR ARG T TACAGGG

5201AGAMAIGZOCTCEATC GG CTGAGIANIGEA CCECTGNCCCEASTCECATICCT

25 o BHATCT TTCCTAS BTN GO TG T TARTIAT G

53 01T ARFCPREGACCACART I ATAARTAMAC FCGRATETGT1ES AECFETAEIET

53511 CREieATrbeTCHeAdddrR AAGdANCAAECT &t A &ldT AGGARASd AT C

AATTTCTCTT ATAAGGCGACT AAATATGIAGICATCCTAAG GOGGGATATC

5401GAEHN TEFEATCEAS AEATORTARGTATAERTSGAF

C

5451AAACONAGTT AGAATONG TEARNARIST CCATAMNIGAG ARGAARTAAIGT

R S ey A s T ol

5551IAGGHATAGEHAAABDAAGIERA TARCETCTAGA ACTTAGACTT AARTGGAATGT

5601 A A I CEPANGORT EATTATIGA LG S ddah, CAREKEAL A TAGRECAAAT

ATTCCTTATT AACCCCTTTA CAAATTAAAA AGCTAAAGGT ACACAATTTT
5651TGAREIIRERTTATFARIINIE ACACHESREI M FEBET RS GACTATACTG

570 1CACE AAAAAANARAIATHFTT RATLAITTAT AAAGGTTCTA TAAAGCTGAG
5751 AGACAAATAT ATTCTATAAC TCAGCAATCC CACTTCTAGA TGACTGAGTG
5801 TCCCCACCCA CCAAAAAACT ATGCAAGAAT GTTCAAAGCA GCTTTATTTA
5851 CAAAAGCCAA AAATTGGAAA TAGCCCGATT GTCCAACAAT AGAATGAGTT
5901 ATTAAACTGT GGTATGTTTA TACATTAGAA TACCCAATGA GGAGAATTAA
5951 CAAGCTACAA CTATACCTAC TCACACAGAT GAATCTCATA AAAATAATGT
6001 TACATAAGAG AAACTCAATG CAAAAGATAT GTTCTGTATG TTTTCATCCA
6051 TATAAAGTTC AAAACCAGGT ARAAATAAAG TTAGAAATTT GGATGGAAAT
6101 TACTCTTAGC TGGGGGTGGG CGAGTTAGTG CCTGGGAGAA GACAAGAAGG
6151 GGCTTCTGGG GTCTTGGTAA TGTTCTGTTC CTCGTGTGGG GTTGTGCAGT
6201 TATGATCTGT GCACTGTTCT GTATACACAT TATGCTTCAA AATAACTTCA
6251 CATAAAGAAC ATCTTATACC CAGTTAATAG ATAGAAGAGG AATAAGTAAT
6301 AGGTCAAGAC CACGCAGCTG GTAAGTGGGE GGGCCTGGGA TCAAATAGCT
6351 ACCTGCCTAA TCCTGCCCTC TTGAGCCCTG AATGAGTCTG CCTTCCAGGG
6401 CTCAAGGTGC TCAACAAAAC AACAGGCCTG CTATTTTCCT GGCATCTIGTG
6451 CCCTGTTTGG CTAGCTAGGA GCACACATAC ATAGAAATTA AATGAAACAG
6501 ACCTTCAGCA AGGGGACAGA GGACAGAATT AACCTTGCCC AGACACTGGA
6551 AACCCATGTA TGAACACTCA CATGTTTGGG AAGGGGGAAG GGCACATGTA
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AACTGITATG CCTACTTATA AAGGITACAG AATATTTTTC CATAATTTTC
TTGTATAGCA GIGCAGCTTT TTCCTTTGIG GIGTAAATAGCAAAGCAAGC

WORBAGIROTA TTACTAAACA CAGCATGACT CAAAAAACTT ARCAII2DCI@ 0471

AAGGAAAGTC CTTGEGGTCT TCTACCTTTC r i i

i rpr pTGGAGGAGTA GAATGI TGAG7AGTCAGCAGI AGCCTCATCA
TCACTAGATG GCATTTCTTC TGAGCAAAAC AGGTTTTCCT CATTAAAGEC
ATTCC‘ACC‘AC TGCT CCCATT CATCAGITCC ATAGGITGGAATCTAAAATA

6651 GETABTICASFOCARTTATCIC AACAEEARAS Gﬂéﬁm&%ﬁ%ﬁéﬂ&m
6701 CATEE G AAMREERERA ATORECUEACC AOCACTENT GT CAGRTASCGEG

6751 CACRORERGT AMACTORE. ‘AR I o0 AT CAGE, SOACET A

6801 CoAMEEE0GE ABCOEATIEREA WTMWWWQZQATA

1 i X TTC
oos1 STEIEASRAS SRRAGHABIR MSTIONG, ST el 1
6901 AGECAEEICS COTCAGAATT ACTAATATAAC TEFFARAGH T TERERART CAA
c951 T FHEL G AMEGEEEEEA GRTTEAAA ThCGREEAT AT GERRAEFCACA
AAGAGTCTGA GGTGGCCTGG TTGATTCATG GCTTICCT
7001 QOOTERTHAT /EFCORRREEA P TACTI P LA LAREAT G
7051 %ﬁ%&%ﬂc TARGRCALCA AHCCAAACTT TA ARGECANGA PR NTGEGER CCT
M|

7201 TRIAEETATE FROTTET EhG AART A AR T TG CPAGECRT AR

7151 TGACCARATAC GRGERTACCH TCBACTTAAG NESRFCTCEIPEEFFEFFTGG

7201 W w5 H dTheGetTCTT

TTGSGACACGECGAC G%%GCAGTTC AATGGTCGAA
7251 CGATCATEELS ATIBATCATFA GORCTAEFEE RAAEPFEACH BrAGBATTGC

7301 COtGAMEIAAA %%m’z%%@g Wmmwme&mmﬁme
G
1351 COBBAOFERR CRRETERATR, AR A S AR i i T Caa
7401 AGAATEEECG: GMAGTGEGRES GAETTFACSSCIHEASAEEECITTTTCCATA
AITHAAT IR A A G

7451 %%W%JUTTCCACAC CTGGTTGCTG

7501 ACTAATTEAGE ATTGCATCCAT TASEARAEFT AT ESEraes GGG

7551
7601
7651
7701
7751
7801
7851
7901
7951
8001
8051
8101
8151
8201
8251
8301
8351
8401

ATTCTGAAGG
GGAGTAGAAT
TTCTTCTGAG
CCCATTCATC
ATCAGTAGTT
GCTTTAAATC
AAGGTTCCTT
CTCCTGCAGT
GGATGCCGAC
CTCAGGCAGC
GAAGAACTCC
CCCGGAAAAC
TCGAAATCTC
CCCCAGAGTC
GCGCTGCGAA
CCCATTCGCC
TCCTGATAGC
AAMGCGGCCA

AAAGTCCTTG
GTTGAGAGTC
CAAAACAGGT
AGTTCCATAG
TAACACATTA
TCTGTAGGTA
CACAAAGATC
TCGGGGGCAT
GGATTTGCAC
AGCTGAACCA
AGCATGAGAT
GATTCCGAAG
GTGATGGCAG
CCGCTCAGAA
TCGGGAGCGG
GCCAAGCTCT
GGTCCGCCAC
TTTTCCACCA

GGGTCTTCTA
AGCAGTAGCC
TTTCCTCATT
GTTGGAATCT
TACACTTAAA
GTTTGTCCAA
CGGGACCAAA
GGATGCGCGG
TGCCGGTAGA
ACTCGCGAGG
CCCCGCGCTG
CCCAACCTIT
GTTGGGCGTC
GAACTCGTCA
CGATACCGTA
TCAGCAATAT
ACCCAGCCGG
TGATATTCGG

CCTTTCTCTT
TCATCATCAC
AAAGGCATTC
AAMATACACA
AATTTTATAT
TTATGTCACA
GCGGCCATCG
ATAGCCGCTG
ACTCCGCGAG
GGATCGAGCC
GAGGATCATC
CATAGAAGGC
GCTTGGTCGG
AGAAGGCGAT
AAGCACGAGG
CACGGGTAGC
CCACAGTCGA
CAAGCAGGCA

CTTTTTTGGA
TAGATGGCAT
CACCACTGCT
AACAATTAGA
TTACCTTAGA
CCACAGAAGT
TGCCTCCCCA
CTGGTTTCCT
GTCGTCCAGC
CGGGGTGGGC
CAGCCGGCGT
GGCGGTGGAA
TCATTTCGAA
AGAAGGCGAT
AAGCGGTCAG
CAACGCTATG
TGAATCCAGA
TCGCCATGGG
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GACTTTCCAC ACCCTAACTG ACACACATTC CACAGCTGCC
TCCCCCGTTTCCGTGATGAC GGTGAAAACC TCTGACACAT GCAGCTCCCG

W@2@80QLBTICA CAGCTTGICT GTAAGCGGAT GCCGGGAGCA GACHRIRPASCOB 0471

TCAGGEECGECG TCAGCGEGIG TTGECAEEGTG TCGEGEECGCA GCCATGACCC
AGTCACGTAG CGATAGCGGA GIGTATACTG GCTTAACTAT GCGGCATCAG
AGCAGATTGI ACTGAGAGTG CACCATATGC GGCCGCATAT GCGGTGIGAA
ATACCGCACA GATGCGTAAG GAGAAAATAC CGCATCAGEC CGCTCTTCCEC

g451 | HCRECALIAs ATTCACECEE TEEEdThEToT cEEddf#dACT CebEksai(eCCG

TAT AATACGCGT TATCCACAGA ATCAGGEGEAT
8501 pARECTIE ReAACATEre ST RIS B R
8551 TARASAAGSEG GCOTTOETCE CGRHTACEICCATTACKHEIOCGECCEODEEEIGEGACG

8651 TETTECEACS CrACCACEFA TIECEATACET COTCRGTERT FCCFEEOTRRCGG

8701 CRAGEATAS % GETEECEGAL AffddcAeiahT T@MMc%@J&@GT G
TAGGTCGITC, GCTCCAAGCT GGGCTGIGI

8751 CEABEERES SECPTATEEE WEWGM%%AA
8801 GAGACKEAGTT ATOGCCATES CRAGCAGRCALCTRGTANGAGCCATIABRAGA

sas CEETIRT AUREARURE T TaETaTEr TGl o CTRoAG

8901 TRABCTTCHS AAASEACHTCRIARGITITT GRTETEECAAGECATIITACC
s951 CahGtAtds GHRASEERLEL TEIIIEAAR CAXAGRERA

AAAAGGATCT CAAGAAGATC CTTTGATCIT TTCTACGGGG TCTGACGCTC
2001 A\GTEEAREIS ARAETCREET TRAGSSEFTTTES I TRIGAGCATT AT E@AAA

9051 ACCATEddEdn GORAEAECTT dddARAREAARREdGARGRT cTTARATHGAAT
CTAAAGTATA TATGAGTAAA CTTGGICTGA CAGITACCAA TGCTTAATCA
FrEGFFCATETERTAGFFaoC

9101 GREREECALS TATCTCACES AFCIGICFATC
9151 TGACTOCENE TAERGRAGAT AAUTACBATACOEGAGEECETAAGBATCT GG

o SEAGIST RO RGO ST B T

9251 CCAACHITGC GCBCBTCCAT WFATBTCWCW AG

9301 ACTAMEH AN TPEeteTdl PIAEChECECSRatdet el ARSI CTC
CAGGCATCGI GGTGICACGC TCGICGTTTG GTATGECITC ATTCAGCTCC

9351 CEPFEECANE ARTCAAGGCG AGTTACATGA TCCCCCATGT TGTGCAAAAA
AGCGGTTAGC

SEQ ID NO:31:

Part of amino acid sequence of humanised heavy chain designated VHE-N73D
EVQLVESGAE VKKPGASVKYV SCKASGYTFT NYHHWVKQE PGQGLEWIGY
FNPYNHGTKY NEKFKGRATL TADKSISTAY MELSSLRSED TAVYYCARSG

PYAWEDTWGQ GTTVTVSS

SEQ ID NO:32:

Part of amino acid sequence of humanised heavy chain designated VHQ-N73D
QVQLVESGAE VKKPGASVKV SCKASGYTFT NYIIHWVKQE PGQGLEWIGY
FNPYNHGTKY NEKFKGRATL TADKSISTAY MELSSLRSED TAVYYCARSG

PYAWFDTWGQ GTTVTVSS
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TCCTTCGGIC CTCCGATCGT TGICAGAAGT AAGITGECCG CAGIGITATC
ACTCATGGIT ATGGCAGCAC TGCATAATTC TCTTACTGIC ATGCCATCCG
wWa2iasIalI T TTCTGTGACT GGTGAGTACT CAACCAAGIC AITUEPARGHH 0471

TAGIGTATGC GGCGACCGAG TTGCTCTTGC CCGGCGTCAA

CACGGGATAATACCGCGCCA CATAGCAGAA CTTTAAAAGT GCTCATCATT

GGAAAACGIT CTTCGEEECG AAAACTCTCA AGGATCTTAC CCCTGTTGAG

ATCCAGITCG ATGTAACCCA CTCGIGCACC CAACTGATCT TCAGCATCTT
SEQ IéTﬁg:;éTCAC CAGCGTTTCT GGGTGAGCAA AAACAGGAAG GCAAAATGCC

GG GAATAAGGEC GACACGGAAA TGITGAATAC TCATACTCTT

Nucleotitie BE§Uén derdiodbditAmbLA\ & ¢TH/5EGH e aCESSEQNDANGT EAT GAGCG

oSBT, LA PG, ST

CTCTAGUTZGAEGCCGRUNAFGA BEECATATGEACRUISCATATACTGETATAAMC AAAAA

AR AAERIAC AT R Hr T EABST G G RRALRERTpPATOCC

TTCCREGTTTANG PG CTESABEITC SGCTRIAC AT AT PXCHCTIAGCATTACGEAGTCTGG

COHER AN AEEP A AL Rk B PR TT

GGCAACTATNEAN QSCTECERAR OBEBGAAGCTC AGGAAACATT GTAGAAAAGG
AGGCAAAAGA CTGACAGAGC CAGAGGACCA AGAAATTTGT
TGTGAGGTTGIGICTCCTAC TAACAATATA AGCAATATCT ATAAATTGIT

SEQ PANOTATCG CTACTAAAAT GTGAGTTGAA CGAGGAGGAC ACAAATGAAC

T ATGACAATCA GAATGAGGCC TCTCACCTGC AAAAAACACT ATAGAGAAGC

Nuclegtise seguencesmeqdingaminp agcidgeatengeSFERAPANA: AAAGCCTAC

GAG@@A&?@Eﬁéﬁ@%@@@Mmm&%d@éﬁ%ﬁ‘é@GAAG

GICTATGA GACATATTTA GTAATGCATA TGTATGIGIGTGIGIGCATG

GTGW@@%@@M&J@%@A%@ATK@MKAMT@T@TWCM@E@@@@MGCA

GGA@&'@AAGGG AAAAATGI TG TAATT%%TTCACII:T CAEA% ACTA

AGTASBATANEAAG ARBAAARG A CARCAAGHT AAABACAL ARRTAAMNIMSSCACA

R e R AT A AT AR AT O RTCAGTARTBTeCM

GATQAGEHCCATA TECEAGRARRICARERACHAXE BCAGECRAMEACARGET TG TCTC
CTCATAGAAATCAA AATAAGGTGT AAGACATAGA ACATTAGITT
GITTGITTGITCAAAGAGAC TCACATTCCC ACAAAAAAAT

SEQ ID NO:35

Nucleotide sequence encoding amino acid sequence SEQ ID NO: 32
CAGGTGCAGCTGGTGGAGTCAGGAGCCGAAGTGAAAAAGCCTGGGGCTTCAGTGAAG
GTGTCCTGCAAGGCCTCTGGATACACATTCACTAATTATATTATCCACTGGGTGAAGCA
GGAGCCTGGTCAGGGCCTTGAATGGATTGGATATTTTAATCCTTACAATCATGGTACTA
AGTACAATGAGAAGTTCAAAGGCAGGGCCACACTAACTGCAGACAAATCCATCAGCACA
GCCTACATGGAGCTCAGCAGCCTGCGCTCTGAGGACACTGCGGTCTACTACTGTGCAA
GATCAGGACCCTATGCCTGGTTTGACACCTGGGGCCAAGGGACCACGGTCACCGTCTC
CTCA

SEQ ID No 36
Nucleotide sequence of expression vector LCVL1Sp20
1 CTAGAGTCCT AGAGAGGTCT GGTGGAGCCT GCAAAAGTCC AGCTTTCAAA
51 GGAACACAGA AGTATGTGTA TGGAATATTA GAAGATGTTG CTTTTACTCT
101 TAAGTTGGTT CCTAGGAAAA ATAGTTAAAT ACTGTGACTT TAAAATGTGA
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CTGIGGGATT TTACAGGICT GCAATAAGCT GCTGACCTGA TGATTTCTGC
AGCTGTGCCT ACCCTTTCCT GATTTGCATG TACCCAAAGC ATAGCTTACT

W@R2EAVLARBEA TTTCTTCATA GICAGGTCAC ACCCTTTGCCT CReNATRAGH 0471
TCACACTGAT CACACACAGI CATGAGTIGIG CTCACTCAGG TCCTGGECGIT
GCTGCTGCTG TGGCTTACAG GTAATGAAGA CAGCACTAGA ATTTTATTGA
GCTTCCTGTA CACTGIGCTG CTTGICTCTG TGAAAATTCT CTTGIGAATT
AATCATGIGG GGATCTGITT TCAATTTTTC

151Awﬂﬁxﬁdﬁaﬁﬁaéfixﬁﬂﬁéﬁéiﬁ5in@EﬁAéﬂKi@f

351CT
401 GT ANAGCESC SCEATHARG: THECREEAEe £884c

T
451

EAGGACTST
QGAGAA 7601  AGAGCCACT

02 T T ARC e CACT R AR

GTCAATC

CATTEA &R@fﬁ%ﬁ%@%@%
251 GT GETATIGESACATEARCTAGCCT CAGGITOR AMCRETRETCAATARGGIGT T

R R

P SR R roncr

B G RAEC7 BOAR HBFBRATAACT ABRCAAGRREGCAGE

AACAME I oncra

CGIAAGTAGA ATCCAA GIC TCTTTCTTCC 7901
CITCISICEEFF T CTETEAPRA BRRITIOPSRA CRRRAIGTISETA
501 7954c(CTCRCAAACC AABARECT G ATTRECCAAG CATMAACATASETAAT

5 T OF A ARRERT AL SOMT AT G ARTA K PAACACAR CCTC

601 GTCNTIBRTTTEALYSASTCCAA CTRGIIIASED DrMIrTTANUCAEDICTheT

o B

651 SeHeRGeaRhE hﬁrz@?@%&@ﬁi BB Ve KIMAENA3RSRZA A

c ct gcaaaagt CcagCt ttca aadg
grgfﬁgéﬁﬂr%ﬁ‘@&ﬁ BETTRAATCE GETTAATTTC

ATTT

751cttmﬁnmzmggTTtxmnymggaaca@ﬁiﬁmﬂﬂw@@ rdiaPiaatIre88crerea

181%

s oty

gag

tcaa%%actc atttttttaa at

et P VGCAGaR et AeTCA

851 ac a(t'ltﬂH@tTﬂ‘éA'a LRTATIATTT 24ATAYTSAt TOE@EGGagUst TAAGACT

%?5&5%%§§ gcagﬁgﬁéga Qéﬁagana

951-ageﬁ%ﬁﬁ?@@ﬁC@Gﬂ?ﬂﬂéﬁééﬁéc%éﬁkﬁiiggﬁt@t@ﬂ&ﬁﬂ;@etg@@@AATTAT
1001 9JaageRAgtTE aidiaeaar 9@etald:ge f@@céﬁ%ﬁﬂ@gﬂf@EECT

901 ! ClEelaeeect HdGAGAR6:!

ftaagtttaa aatattttta

1051 48 AIHACSEPCR
1101.agaaaaacawngammtgggtaTSdﬂGGHNUTQQa@@éTGHA@aaa&@ﬁEECTTCA

L AR e

at aaaaccac t S.% taa

aact t

gtktc

RN

deiitol dearGiita

ath

aa gtggttttga
AggEt

CACC

ttaact 601

SEE 1T Caa

1201 ¢ tﬁ@@g‘ﬁﬁfmﬁ @@@CE@Q& {BICEGEASRGt @CTANRASAYCT AGTAGAAGGT
1251 99 %%@ﬁﬂ@@c@%“c%hﬂ@@ég LAY s 9ae289

ct aa
1301 78%

ccagcca g

A0 CEALHRRE L GRRGER oy (GIBAGH Ecghatam

gtgcacac

C caat

GCAGG

1351 aa&nm@ggggc@@&ﬂ@gcgcﬁA AGTCTACGCC TGCGAAGTCA CCCATCAGGG
1401 CCTGAGCTCG CCCGTCACAA AGAGCTTCAA CAGGGGAGAG TGTTAGAGGE
1451 AGAAGTGCCC CCACCTGCTC CTCAGTTCCA GCCTGACCCC CTCCCATCCT
1501 TTGGCCTCTG ACCCTTTTTC CACAGGGGAC CTACCCCTAT TGCCGGETCCTC
1551 CAGCTCATCT TTCACCTCAC CCCCCTCCTC CTCCTTGGCT TTAATTATGC
1601 TAATGTTGGA GGAGAATGAA TAAATAAAGT GAATCTTTGC ACCTGTGGTT
1651 TCTCTCTTTC CTCATTTAAT AATTATTATC TGTTGTTTTA CCAACTACTC
1701 AATTTCTCTT ATAAGGGACT AAATATGTAG TCATCCTAAG GCGGGATATC
1751 GAGATCTGAA GCTGATCCAG ACATGATAAG ATACATTGAT GAGTTTGGAC
1801 AAACCACAAC TAGAATGCAG TGAAAAAAAT GCTTTATTTG TGAAATTTGT
1851 GATGCTATTG CTTTATTTGT AACCATTATA AGCTGCAATA AACAAGTTAA
1901 CAACAACAAT TGCATTCATT TTATGTTTCA GGTTCAGGGE GAGGTGTGGE
1951 AGGTTTTTTA AAGCAAGTAA AACCTCTACA AATGTGGTAT GGCTGATTAT

aacaca

{ ccaaaa

gcccat
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841 ctgggcccag ctctgtccca caccgcggtc acat ggcacc
acctctcttg cagcctccac 901 caagggccca tcggtcttcc
W@ eWsHYHE C

ggccct gggce
cgt ggaactc

tgcctggtca aggactactt ccccgaaccg gt gacggt gt
1021 aggcgccctg @cagcggcg tgcacacctt
cccggcetgtc ctacagtcct caggactcta 1081 ctccctcagce
agcgtggtga ccgtgccctc cagcagcttg ggcacccaga cctacatctg

AT e
2051 o1 GUABRILCR o APCRICTT ACAGRATHY TEaeat Al TITBAATAGC
21019ct ngmg;tcmg UG g uesizaoNes| gﬁa@&mgg;t @@ggﬁ@m@it TehGeRTELF C
acc c c cccact cat g _ct cagggaga
2151gggﬁ%%ﬁ%%%méc%%?%éﬁ%gﬁbggé%?%ﬁ?ﬁf f§§gTﬁfgﬁgg§€gﬁTTTTc
2201 gct AERATRCCAC CRGCAT AT T CTCCTITRT CAAEEIAIYCA (BEAGCATTYC
2251144&m&ﬁﬁ9%%8tQEA&ﬂQQQQPEﬂ&cﬁﬁ%&ﬂggﬂﬂgAﬁ&ﬁﬁ;Q&% TTCTG
C tccactccct cagcetcggac

t gacct aagc ccaccccaaaggccaaac
2301 5 cAAGEARACTE! CEEGRRTCIC EAFAGRATRTS FERECTIITR TEEAEERGHTag

2351CCC@ﬁﬁﬁdﬁﬂGA?tg@@@%ﬁﬁﬁéTtﬁ?@@@@ﬁﬁbﬁ %@@@E&hﬁ%ﬁ@@ﬁ?ﬂ&@ﬁ?ﬁc
agcccaggcc tcgeccctcca gct caaggce acaggt gc cct agaqgt ag
2401 ¢ oy BRI CLARG AT RICC T FAGELHEHT ot Cabciot TECAECimat
2451 Ct cCATEA CgCATAC@AECA! ATCTUUTUN. ascgitagiic Thtastcedidecc

S0 ™ Gt 40 CEALUATTAC LErDATUT Ca AT ARt g

2551 gt aBAYHACTHCGFARTITS Tt GCAAEHATRT Caahacrazdy A8CTHRRERIAY]
2601 AJCAGFRGRA NG AGLAEHAC CHAREAHGR FEEHEEIRRC EAHEELALAC

caggact ggc t gaat ggcaa ggag%acaag t gcaaggt ct ccaacaaagc
Gag4

2651 cct € GEceat HMIAE CAaatcTHda CHEeeHTC
2701gtg@mmﬁqﬂmJTag@@ﬂﬂﬁﬁﬁt&@@@ﬁﬁ?ﬂ?@? @@G?T@ﬂ@ﬁﬁA@@@@@&ﬁkﬂC
cct ccgct gt ac._caacct ¢ ccCtacaggg. cagccccgag
R e S e S S O B e e e S
2801 C agMAARIFCATA QGCTITNECAGY EERERIG RACTBEAFOGA CHTJRTEITYC
cot ggaat agﬁ%ﬁﬁgﬁ g C C
28510tcccgt§%%ngac ccga%Agggiccﬁ%ct 8@%?@?%%agc@@9 s

caagctcacc

2301 gt getHEGa T ARG FEECCaHYYRad GTeeerdrdst THTCATRE T at

o= Qoosamnanton! sammnea nisesna, egsaanic L ssotalace
C aaat g agtgc

200 SO99LERS 9. 89, gegaced cconcasace. ccead coce ggaelelene

3051 CCcagraipgciaat EERgeaTCAtaCxacicy et ugaaac Actgcgagact

2101 A Ao BT Cee ac g otes CaCLhbceda 0o gtdeng

3151 gt RTPEGECYCCPSTEGITICTIUYEITE JCTRCUPGEL AGTETATIIC
3201 990FR9QGGRTE L P OGGERGCBAL BEEFLICRE ERAAIGREGA BRLOFLGIOT

ct ccac gagaagccct aggagcccct ggggacagac acacagcccc
3251 9° ' It ccatal S CaGATT g%GTTTACCT TCCACTGRAG AGGTTGIGGT

ctcctccaag agcacctctg ggggcacagc 9BAT/EP2004/010471

3301 CATTCTTTGG AAGTACTTGA ACTCGTTCCT GAGCGGAGGC CAGGGTCGGT
3351 CTCCGTTCIT GCCAATCCCC ATATTTTGGG ACACGGCGAC GATGCAGTTC
3401 AATGGTCGAA CCATGATGGC AGCGGGGATA AAATCCTACC AGCCTTCACG
3451 CTAGGATTGC CGTCAAGTITT GGGGGTACCG AGCTCGAATT AGCTTTTTGC
3501 AAAAGCCTAG GCCTCCAAAA AAGCCTCCTC ACTACTTCTG GAATAGCTCA
3551 GAGGGCCGAG GCGGCCTCGG CCTCTGCATA AATAAAAAAA ATTAGTCAGC
3601 CATGGGGCGG AGAATGGGCG GAACTGGGCG GAGTTAGGGG CGGGATGGGC
3651 GGAGTTAGGG GCGGGACTAT GGTTGCTGAC TAATTGAGAT GCATGCTTTG
3701 CATACTTCTG CCTGCTGGGG AGCCTGGGGA CTTTCCACAC CTGGTTGCTG
3751 ACTAATTGAG ATGCATGCTT TGCATACTTC TGCCTGCTGG GGAGCCTGGG
3801 GACTTTCCAC ACCCTAACTG ACACACATTC CACAGCTGCC TCGCGCGTTT
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tgcctctgta
cgat gcccac

ggagactgtc
t cgggggcat

ctgtcctgtg
gcct agt cca

agcgccct gt
tgcgcgt agg

cct ccgaccc
gacaggccct

ccct ggcagce

cggggacatg
acacacactc

tctaccccca
cat ggggaca
ggact ggt gc

cggcact aac
caaccgactc
agat g€tcac

W@ @s0200¢ a
ct cgcacccg
ccct gt ggag
cgttcaacaa accccgcact gaggttggtc gagcgggagt gcggccagag
cctgectcgg ccgtcaggga ggact cccgg get cact cga aggaggtgcc

3851acca©©T@ﬁMEA@tb@@ﬁ&@gﬁxi&h&ééééﬁﬂt ehbbAdatd dﬂd%E@é??
cattaattgt cttt tt tetttt a tgacaataaa atatcct

39014 Hagbert ottt dctt ékﬂa g&ﬁgﬁgékéhﬁ é@%@%ﬁQ:3§é§§§@@@$c

295101 QUCABUFTEIYYARGIATCYILOAGURTG: AYURGUS RICHIGRLS!

t c _acgcattgcc
001k oh PR ROFEARTED BRSO R
4051ct cRETEAPAE TEACHYA YT CYEECCETATAT GCgGT@EﬁﬁﬂaAﬂggCgCA@mC
4101t9C@&%é&ﬁﬂ%AéCéﬁééﬁﬂﬂﬁicgéééﬁﬁﬁﬁﬁaé Lecapaaaaa [9ehgggt

ctc gcca gca gagccacagg gagggcc c
4151cag%§§%&§€G€a §Ta§ BEGEGHTC §H6ERICHSa TREEAGRTER g

4201ataagaﬁa@@cbt@ﬁh@@@hhTt@Q@@@Kﬁﬂ@% @@é@ﬁ&ﬁgﬁaAha@éﬂé@@@a

tLigtgatde tattgcttta titgtaacca
azsn e e f e e Rl lhadh € g

4301t t t GEERACTGagOEUUEYTCAgTIGOEnYict ttttcragea raghaaaacct
4351 Ct a3l Bloc8 9t Q4T aééﬁgcagﬁé F@%&&ﬁx a%ggag%gcata

caaatattcc ttattaaccc C aaagcC
4401 5t tREFAFRGETAL HERACHTEGR 2R AERAICE TECERRQECST TGrotogreyt a

4451 aga@paarceTqt td@itkgratted@reig bret@eciRc hhatepagot
t acagaat at ttttccataa ttttcttgta ta cagtgca gctttttcct
4501 ¢ g?%g% %%%gfga % TRHIQGHS: TAGRERERSCa

4551.tgamﬂmnnwaacaa@ddam@@aaettx@@xyum@a @@@ﬁm&gﬁidagcﬁgééédﬂékﬁc

t
soon S HGHSECL b AR 0RRLA00RLE LSRR SRR AT
4651 gaAEACAETACEHGIRCTCA CCERATRALCR S QAmeﬁmmagth@ggaanmxa

A aprdRE tf@é&p a
4701 at?l:tat at%?G?g%ﬁﬁbggggictttag%%t ¢t gtaggt agcgf%%‘%‘gggt

4751 t at YPPECAERE S agRdcEacre @83&&@5%@0 BRCTTSE]C
4801.ggcuaﬂn@mgTﬁCdGmN@@@QTTC@ﬁﬂﬁﬁ@@tﬁﬁ REO0ECAaJcAtEseggAl

4851?26%%%§33%T§8%3%§%% G cc acgg angggégctg ccg%ta%%gc

4901 at CYRGELCYTYGRTIGHTYAT acgmmeag mw&ccmm&bgga
4951 ggm%%géeﬂ%%%ek q@% A %géccgt&g ca

t agaaggcgg c gaaatc cg
5001 tt g‘ngé@é}FEC”étﬂmT@@aﬁfé@A I JEHPETE '.gmi@ag?aag aCTAAAGTATA

cact ct cggg
agcccagacc

CRCTYERIIAE10471

5051 TATGAGTAAA CTTGGTCTGA CAGTTACCAA TGCTTAATCA GTGAGGCACC
5101 TATCTCAGCG ATCTGTCTAT TTCGTTCATC CATAGTTGCC TGACTCCCCG
5151 TCGTGTAGAT AACTACGATA CGGGAGGGCT TACCATCTGG CCCCAGTGCT
5201 GCAATGATAC CGCGAGACCC ACGCTCACCG GCTCCAGATT TATCAGCAAT
5251 AAACCAGCCA GCCGGAAGGG CCGAGCGCAG AAGTGGTCCT GCAACTTTAT
5301 CCGCCTCCAT CCAGTCTATT AATTGTTGCC GGGAAGCTAG AGTAAGTAGT
5351 TCGCCAGTTA ATAGTTTGCG CAACGTTGTT GCCATTGCTG CAGGCATCGT
5401 GGTGTCACGC TCGTCGTTTG GTATGGCTTC ATTCAGCTCC GGTTCCCAAC
5451 GATCAAGGCG AGTTACATGA TCCCCCATGT TGTGCAAAAA AGCGETTAGC
5501 TCCTTCGGTC CTCCGATCGT TGTCAGAAGT AAGTTGGCCG CAGTGTTATC
5551 ACTCATGGTT ATGGCAGCAC TGCATAATTC TCTTACTGTC ATGCCATCCG
5601 TAAGATGCTT TTCTGTGACT GGTGAGTACT CAACCAAGTC ATTCTCGAGAA
5651 TAGTGTATGC GGCGACCGAG TTGCTCTTGC CCGGCGTCAA CACGGCATAA
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act cgt caag
at accgt aaa

Waomaataica

ccagccggcec
at att cggca
gggcat gcgc
gatgctcttc

aaggcgat ag
gcacgaggaa
cgggt agcca
acagt cgat g
agcaggcat c
gcctt gagec
gt ccagat ca

aaggcgat gc
gcggt cagcc
acgctatgtc
aat ccagaaa
gccat dfgt c
t ggcgaacag
tcct gat cga

gct gcgaat c
cattcgccgc
ct gat agcgg
agcggccat t
acgacgagat
ttcggct ggc
caagaccggc

gggagcggceg
caagctcttc

t BCEROAE10471

ttccaccatg
cctcgecegtc
gcgagcccct
ttccatccga

57019taﬁ@tQGtGCQEkﬂgﬂfg&@uﬁkﬂtﬁhﬁgﬁfTFﬁﬁt%gb&@ﬁ(ﬁ%@@?@@g?t
cat cagcc at gat ggata
SRR R e i e SRt SRR oL
5801t CgEFCAARGCTH AYCCAGLACT CARCTCHTLT tMAGCGACHR TINAITAGRAC
585139€ tc%‘é@&?‘f‘rég? RALICEEA GAROHCER %@%ﬂi?é@? SYGPGhALET

tgcag cggt ctt gacaaaaaga

cgt cctgc cattcagg gcaccggaca gg
5901ac c GRIEBRECRE (GICHEEPPA FGETGHATRE ABEEGHETT CTTITEEHE C
59510at ﬁﬂﬁ‘@k'@i‘@}%@t(ﬁ%ﬁ"@@ﬁ%‘@@ @Gt@@?%@ﬂ?rt : t@@ﬁt Q‘ts.tﬁé@@ C@Q’I@x@@?@%?
ccggagaacc C caa ccatc caal Ca C aaacgat C
6001000 ALABTCTAET (DGR AMPIA CPCAAPEAGS GHTGEEarR Aadiacttng
6051CQQ0GAANAQRCOT (A CCGAQETH TaetGAANCER gURCTATCER GECIrascag
t t C
51017 Qo e D IR ac BABILLEDE: dAEILERS AARARERS ]
6151t gc GECEHEEPAAG HCEEERRAL T CAAGETAGE. (IIGEATEEY THARGEARE C
62019998L¢39ERTLS PrbhebforJ9achageita LGlRCHEIF CEIGThaeAt

tagca ccct tqgcgccctga gt cttgc cagcat aag ctttttgcaa
6251500 SRPARBACAT CLAAEHEET T IO ARPRGEC (TCTathED HRdgandala
630109CCcgaggtocat aiacggettTa rggatraantT arraaeentt @eiraagieat

cosa 999950500561 99959500 PLGRIEABEC: |LSERIBIOD SRLORICES”

6401act GELYCCCATAC ATGGHRGLT T AGGHNACATT (ATGRABREE AHACBEANAR
645128t %@Hé&&%@tﬁﬁk&&ﬁ&ﬁtﬁﬁ%‘ﬁ% %&%@g?g%‘ RETBEIRAc

tttccacacc aact gaca cacattccac agctgc
6501lcqgc FARERYA HatrGae JiAT FJa adAs8TEET Y &AFEACHECC JUircTagyay
T e R R e
cqgc
660105 0GP A TR EA T o deh0ABTEFT ATACEOMIC PRATEARYCH EacEapmc
6651agathgtactAgagagrysecC AGANGCOUAC gingaaat@rr geacagatgc
gt a at t a
croadt CARRRIERC AR ARERTEL-CASRARELEL, LBCREIAFEL GORLRRS
6751aggCFHhaatATe JFThEtTErhFaFaatCAlts JRFardaeT Mgaaaaynac
68018 99RRCRAG AAAAGEATEM A AAGHCRAG: RAGGILRAER ALUREISEL!

gctggcgttt ttccataggc tccgecccccc tgacgagcat cacaaaaatc
685lgac g‘gf\g'ﬁ'éﬁm% Eé’éﬁ@&b(ﬁf c &gg%%% @g‘ﬁa %é—i\%ﬁ?% raagatatEag

6901 TAATTAAAAT TCAGGCTCAG AAACAAACAA AGGAAAAGAA AAAAAAACAA
6951 CAACAACAAC AAAAADACAA AACAAAGGAG AAGCTGTATG GCCACAATAG
7001 CATCTACAGC TAACTGTGAA AGGATAATGG AACAAGTTAT GTACTGCCTA
7051 GAGCAGTATG ATGCCTAAAT CATCTCGACA TGGAGGAAAA TAGAACAAAG
7101 ACACTCTACA TAGACTATGA TAGAAATCAA AATAAGGTGT AAGACATAGA
7151 ACATTAGTTT TGTTTGTTGT TCAAAGAGAC TCACATTCCC ACAAAAAAAT
7201 CTGTGGGATT TTACAGGTCT GCAATAAGCT GCTGACCTGA TGATTTCTGC
7251 AGCTGTGCCT ACCCTTTGCT GATTTGCATG TACCCAAAGC ATAGCTTACT
7301 GACATGAGGA TTTCTTCATA GTCAGGTCAC ACCCTTTGCT GGAGTCAGAA
7351 TCACACTGAT CACACACAGT CATGAGTGTG CTCACTCAGG TCCTGGCGTT
7401 GCTGCTGCTG TGGCTTACAG GTAATGAAGA CAGCACTAGA ATTTTATTGA
7451 GCTTCCTGTA CACTGTGCTG CTTGTCTCTG TGAAAATTCT CTTGTGAATT
7501 AATCATGTGG GGATCTGTTT TCAATTTTTC AATTGTAGGT ACGCGTTGTG



)]

gcgtttcccc
gcttaccgga
W@ @SN AGLT C
aagct gggct
at ccggt aac

ct ggaagctc
tacctgtccg
acgct gt agg
gt gt gcacga
tatcgtcttg
cact ggcagc agccact ggt aacaggatta gcagagcgag gt at gt aggc
ggt gct acag agttcttgaa gtggtggcct aactacggct acactagaag

7551939§%ﬁﬁﬂ§ﬂé cBIERL LGP TCEEA AL GRR Qéﬁéﬁﬁﬂdﬂ%CTE&&&ékﬁﬁ%aa

ggtag ctcttgatcc ggcaaacaaa ccaccgctgg ta gt
cC 8%% a

7601t t t&%@%@%c”ﬁ%@%&%@@@%@@@ B

7651395@§§ai%h@A§t?%%AAAHC@GC?@@Kﬁ%ﬁ?EQ ﬁg@@@mmymg?Aaagggmnmact
cacgttaa a c a a

7701 gt c‘g?-[icﬁ‘%g gt F%%%f@%ts Cadh't ngé g@ggf%q%%a Céé;{é(%gﬁ a

7751 gt amm@ngchmnmmcacmmm AECCRRIATag AYGAETITACC

78010agﬁé¥gf% EASAbAL € HAe LEOLEE SR TeEEEE LR I
t agat aact a cga acggga gggcttacca tetg

gcccca gtgct caat
7851 gat GRAHPAECHa R RAAC EETARFTIACE é@@f%&ﬁéﬂ@éT§E§§@
01?QQQ?&ﬁQﬂ%$@?§??§ﬁ?$ﬁTC@@@ﬂﬁ@ﬂﬁﬂ.ﬂh?@ﬁgﬁ?ﬁpTh%Aﬂffﬂg$C
ccatcca Cla aa aa aga aa a cgcc
resabCoghecadl ot aliaatia | {accoaaas acd agaglan gl agt s
8001 Cacget i rat ttogt@irgagett e GUTCTOHAAC GRBAGRAHT a

5051 QT RAT U Thr CULPUTER o AAGT ARG GOCBea0t) TTarcact o

cactca
tggttatggc agcactgcat aattctctta ctgtcatgcc atccgtaaga

tgctttfctg tgactggtga gtactcaacc aagtcattct gagaatagtg
§§§ngﬂééggcga ccgagttgct cttgcccggec gtcaacacgg gat aataccg

Nuclé‘cﬂﬁi@%‘é@héﬂcf égﬂﬁcé)tﬁr{é’sﬁ??gé@@f fmmlwt acgttcttcg

gggcgaaaac tctcaaggat, cttaccqct gagat cc

]agg%%a@taga‘f Cé:@%t&??caggc‘itgga ¢ ? cag Ca? CLLTLAC tg C%ac %%éatgg%
6% ttREITFeYLy tRgearaahcECHEEG c%éaa‘ft@@cb%ﬁg%aéaﬁﬁﬁéﬁfﬁaa

1210gg8€aacae gaamigt t ghoagdact cataagcdaict ectittt ttdac abdtatcbana

o SERGEL L2460l eptobatcaan sl sl
BLaLetRins SRS A So s st gt

30haabaGEgR a@tté‘a@'g}égg%ateeil“tttgégfﬂﬂatﬂ%%ﬁé‘ga’é‘%ﬂgégb%?gé?%‘@(j’?‘éga
16 CGCAILRYES araaageal g-agetgreagatgaasal caaltbotat ggaadatay
429%%@&?&(95%@ Attal Lot a gt a0aacagegbeddd gotddhagaLl 38gar88ga
acc cat ct a ‘agcacaaaaa aaaaaa_at cacaaa
T R S VL S o S et e e
541 tatCed @ittt dtPesamgot traagertEat %@@9@@%9%9@5%% agtgagact
coPagaedGhe6 Alcget graattttag@ibogedtagt eet ga@aicccaa acttaagttt
661 taagctttct ggggcaggcc
721 gaggcaggtg gcgccagcca
781 gaacctcgcg
841
901

561

cctcgt gcge
cctttctcce
tatctcagtt
accccccgtt
agt ccaaccc

tctcetgttce
tt cgggaagc
cggt gt aggt
cagcccgacc
ggt aagacac

cgaccct gcc
gt ggcgettt
CRT/EBIODOC10471
gct gcgectt
gacttatcgc

atcgacttct aaaatgtatt aggcctgacce ttggcectttgg

ggtgcacacc caatgcccat

aacccagggg
acctectettg

gggctaaggt
actggacgct

ggcagggagg
gagcccagac
ctgggccecag

caagggccca

ggececctgggce

gacagttaag cctctgcegece

ctctgtecca caccgeggte acatggcacc cagcctceac

ggggcacagce
cgtggaactc

ctcctccaag agcacctcetg

gtgacggtgt

tcggtcttee cecectggeacce

tgcctggtca aggactactt ccccgaaccg

35

1021
1081
1141
1201
1261
1321
1381
1441

aggcgccectyg
ctcecctecage
caacgtgaat
acagggaggg
gctatgcagt
ctetgeeccge
gcaggcacag
tcagacctgc

accagcggeg
agcgtggtga
cacaagccca
agggtgtctg
cccagtccag
cccactcatg
gctaggtgcecce

caagagccat

tgcacacctt
ccgtgceccecte
gcaacaccaa
ctggaagcca
ggcagcaagg
ctcagggaga
cctaacccag

atccgggagg

cceggetgte
cagcagcttg
ggtggacaag
ggctcagcgce
caggccccgt
gggtettctg
gcecctgeaca

accctgcecccce

ctacagtcct
ggcacccaga
agagttggtg
tcectgeectgg
ctgcctcette
gctttttcce
caaaggggca

tgacctaagce

caggactcta
cctacatcectg
agaggccagce
acgcatecccg
acccggaggc
caggctctgg
ggtgctgggce
ccaccccaaa
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ggttggagcc ttgtcatgct acagagaaac tgtcatacag cagggggtgc
caaatttcca tattttttta tatcattgag caggtgcaca gaagaccaga
wW@agsan2td ¢ tat caggctg gccttcectct tcctttccag tBCTRRZPOHGI0471
aaactgccaa tgaaactagc aattgttaaa ttcctttttc aaacagtatt
tgtgctatca gaacatagtg cattc8@aag tctagcctga gagaacaacc
cagttttatt cattcctcct actacctctc tcattcccac tgtttgtgtt
ctccctccca ttttaattgt ctatctagtc caaactaagc acacgatcca
1so0gigeatakta aacaaeatgtadcttgpet iédacagicaaatatgaagacagthtec

1561 2RLALLRBE &%E%QégtagaéCC%QL@&%QQ&CQL% daLdda At %Q&agftgcc
tcacactgta ctgft tt ttgtgtcica tcatgaacaa tQgttgtgaa
162 APPSR ¢ GG gL SRR P aTh P S o PP ob  Ca e
168 AL aT TagaHucaatcaCt InTdagd tvagarta aaRrIgcrat cackicgaca
1740 achtcgaat @eegafidbaic@agairgcaictbtedd coaghat dnrgeniaCgcc

1802QQLL Gl-¢ag Ja‘é:?%?&;lc@t Egaé_,%@&%a@g%%t%é&_}%; @g@ag:tgt%z%g}c :ct@%%g{at‘agac

tatattagt ttftcacatat aatfac tattaaacta
1067 CRLSAETT LTI GP ot RECHRGE T4 A0t LRiTge b0 CaaeRcaess
192 CSEERETREY APGAT GECR AR IJALHACt CHE YRRt oTEgttaaratyttagac
1981 tchgddteta ﬂg&bg@;‘dag: éga@ag&?@t @ﬁa@@ic&f deddGaagglceeddchaec
204 PRELAGALL Calgaagtt s, %@Laaatagﬁt%g%%c% g\t@%ggggt : tg%%%tggat

ctatttttat tatgacacgt tfcacca cact
210% (PP ARRPPA “FPGE EHCE at* A HaEE T T O BRHEA AT ILHt SRR THERTT
2l6htccgernebgy PHcaEgbt 1adracTddt gatticat e gy geadk t gaa gagwagat

2228lghtéaigaat dabhoaapt Jogarat @ikt gddcabi@fcat LGk c@enadagdda€agc
228 f %@9@%@@9{? Ja%@&éa%%l‘g)t &;og%%% gg@ﬁa@agg@ag:ag %a ca %ggcg:tgggct

at%gaa agaa tccattafga t gaggc aaggaagaac tgatgcc

234 PPPCHGPAT WahAUEAGt FAELHEP o fd Chttiat S5HGCa e F5R¥AEEC2
240yagegamgay Ltagyacat cictacaitmat IayItgitc atd@gaigggecartgea
2461 l@ES gt E t@%@i@ic?kaagg‘éggéaf@a%@cé&aﬁf asggg\taa&gﬁt:e&g%{%elecc

a aac c aggactca
252 e A G R A R 6
2583055@%%"6‘%@% AT AAGH gt CaatRTGA I IPHIHaatL9gIAtT §F gete
264 agtotaagtd tcaadgiogactctivaggaa et gachtgabedoggoeanhgtagagec
27033@@@@&&::?9 catgt;ggga%%t t atc_%cttgé’@ﬁ%: @%&6&%@&@?&@@?@@&@? @tgca
cca cttaaggc accac agacat ca C

276%%%8%%9%@80 R R e
2821 JEHTICE IR WHHYPHALE FRIageaytt PRI t BTG BETTGEE©
2887 ttotttdtobT s@ggt giatc ag-ayjcagrgipocagaitggttggaagic aggagecac
294 J2GIHIRBAA RYEEIEPE Iybt&HAGEHIARA P HeCEL GG AFIC L £H8ca

BOoﬁtcaCcaaCc%t gg c%(c: aactat Q‘tcac‘:tt E:at Ccagtt%cggc%ag‘zgc%aggggcaégggatl ggtc
agaacct ga atg t?gga ?a????aa
3061 cggggacatg cactctcggg ccctgtggag ggactggtge agatgcccac acacacactce
3121 agcccagacce cgttecaacaa accccgecact gaggttggte gagecgggagt gecggccagag
3181 cctgectegg ccgtcaggga ggactcecegg gctcactcga aggaggtgec accatttcag
3241 ctttggtagc ttttecttcectt cttttaaatt ttctaaaget cattaattgt ctttgatgtt
3301 tcttttgtga tgacaataaa atatcctttt taagtcttgt acttcgtgat gggagccgcec
3361 ttcctgtgtc cacgegccte ctgcccecegg tgggaagcac ggtcaggagg aggectggtcce
3421 agctgcacct cgggggctcec ctgcactcge ccccegecte ctgcagecac acgeattgec
3481 cgagcgaccce tcectggecec ctgtcactac atggacccct ggggcecttcte ctettttcta
3541 catggatgca gtttctccte ctgetgggca cggtgectgce tgccctggte actcectgeggg
3601 ggacagggcc tccagggaaa gectgggtega ggctgggage tggctcagge tggccaggca
3661 gagccacagyg gagggccttc cagaaccaac catggtccga agcgagaggt gggtgtcaga
3721 tccagacatg ataagataca ttgatgagtt tggacaaacc acaactagaa tgcagtgaaa
3781 aaaatgcttt atttgtgaaa tttgtgatgc tattgcttta tttgtaacca ttataagctg
3841 caataaacaa gttaacaaca acaattgcat tcattttatg tttcaggttc agggggaggt
3901 gtgggaggtt ttttaaagca agtaaaacct ctacaaatgt ggtatggctg attatgatct
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cttacaat ca
ct aact gcag

wW@e@shagag

cctggtttga
aagaat ggcc
cat gagcat t
ggact ggcca

t ggt act aag
acaaat ccat
gacact gcgg
cacct ggggc
act ct agggc
gcaaagt t gt
ggaggggacg

t acaat gaga
cagcacagcc
tctactactg
caagggacca
ctttg®tittc
cct cgggaca

ggcact gggg

agtt caaagg
t acat ggagc
t gcaagat ca
cggt caccgt
tgctgctgcece
tgttccgagg
tgcct t gagg

cagggccaca
t cagcagcct

OPEDER1084/10471

ct cct caggt

t gt gggattt

ggacct gggc
at ct gggagc

396t gt @Gab 1d34itddaccegaltger & ttggaaaa: tgggachgtdaaaaageta
t1 a a 401 . t sota
B LSRR e L S e
408 1%8?""?36(""5 g%ttag%bta&tgg?’g‘ia&ﬁé‘étgaf i‘%’&&‘f%"t ARt ttt'a‘c""E’a"“t""t
41l43titgyctagga Hagaperet gadcb§Rdcat gggagtggy trtgaatotagatagcaaag
420€a8Q36400R6 9C886838akaLtRa &(:N@aaa?@ ahbied 20k i d:&ctgaagga

2o LG Crehisicl R T O AR
432 CARGTRECTE B ST ARCCAMI PO THGARC FET S GETTTRAE . trocteacea
438 CToRAAGILEGS ACFECHACCAACAALATAGT TR chR2d9ATACTEBFEGAL aaatacacaa

24471 RAMANRT AGAZIEETda dHANGIAGI e tAdddal BETAA AT CRGEAAAMag

S S CIenE G

156 CFEATIRECE TRT TRINGAALT TEACTPT TAK CCARTART AR ISH] 99999catyg
462 T TAKCITTBAE dbﬁféﬁﬂ§EfT@g#bﬁf6¥§§T$€§bd@éﬁdﬁr@ﬁﬁtyha@ﬁﬁ@i@éﬁﬁi@&ac

468f(¥¥Eg£§;g§etég%Lc§- atcgagcccg

w7 LR ?&é%%ﬁ%ﬁ%&%%%%%%%ﬁ%&“

480 EBIARIROT (G PITRIRCOER AL - ERARTTIAARIGFELEaR e 9aaatetogt
486 AN(FAHGHNGCAE (SACCTHICEET AL It T FBCATIIcCTAAPATAAL getcagaaga

4921_T5@%%%\;E£§ wqa%%@%c-&ggTE%ﬁ@é ataccgtaaa

ATTGAGITC AA
+90] (L nSH0BPEe taaekr AT AR Caotddaea
504 BEIICATUIEE ?RQEEEﬂQENCtFCBFGEX?FTTEﬁchEQF GECATKSEARS 23t coagaaa

510 CESCIAAGET (FACSTAGST & LECHI AT A G CCACABGIGLA FEOREHBat

516WWa%%%ﬂ%EW gcgageecct
2 S A SR TR oo
528 T/AIRGEBIOCA TEEEICFFCEICOS TERCAETICTET CEAMEABTASCT g2

534 ((ICGACARBE Ofrht CHICCA €FaBGodHaCCH CHSECAY AGGHLIAGTTI tgagatgaca

540 Q—c&@;gﬁ% c(%_% g&éTCCT %G%&égrtgacaa
LAl It e ERERE T oot e

552 5FOACCEARES [TCRALARST & ATE92 CARTTPCARTT CACHIRBEETA CCIggegec
558 CCAAGALIEAA GGECHGAAG: oG IaCEH §3 AEACITGENST c1 @0 gtgeccagt

564@%% £ S %%é&é% LA Riesreasieens
570&;A ?fﬁéﬁfﬁqffTE? atcaga Ecttgatccc ctgcgceccatce

5761 agatccttgg cggcaagaaa gccatccagt ttactttgca gggcttccca accttaccag
5821 agggcgcccc agctggcaat tccggttege ttgetgtcca taaaaccgece cagtctaget
5881 atcgccatgt aagcccactg caagctacct gctttetctt tgegcecttgeg ttttcecttg
5941 tccagatagce ccagtagctg acattcatcc ggggtcagca ccgtttectge ggactggett
6001 tctacgtgtt ccgcttcctt tagcagccect tgcecgeccctga gtgcttgegg cagcegtgaag
6061 ctttttgcaa aagcctaggc ctccaaaaaa gcctcctcecac tacttectgga atagctcaga
6121 ggccgaggcg gcctecggect ctgcataaat aaaaaaaatt agtcagccat ggggcggaga
6181 atgggcggaa ctgggecggag ttaggggcgg gatgggegga gttaggggeg ggactatggt
6241 tgctgactaa ttgagatgca tgctttgcat acttctgect gctggggage ctggggactt
6301 tccacacctg gttgctgact aattgagatg catgctttgc atacttctgc ctgctgggga
6361 gcctggggac tttccacacc ctaactgaca cacattccac agetgecctcg cgegtttegg
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1321 CTCTGCCCGC CCCACTCATG CTCAGGGAGA GGGICTTCTG
GCTTTTTCCC CAGECTCTGG 1381 GCAGGCACAG GCTAGGTGCC
W@DABEZOAG GCCCTGCACA CAAAGGEECA GGIGCTGEEC 1HAIEP2004/010471
TCAGACCTGC CAAGAGCCAT ATCCGGEGAGG ACCCTGCCCC TGACCTAAGC
CCACCCCAAA 1501 GGCCAAACTC BZCACTCCCT CAGCTCGGAC
ACCTTCTCTC CTCCCAGATT CCAGTAACTC 1561 CCAATCTTCT
CTCTGCAGAG CCCAAATCTT GIGACAAAAC TC‘AC‘AC‘ATGC CCACCGTGECC

642 ﬂ&%lt% %%o‘é&%@%cﬁ S RAEL G tgtctgta

654 JG@&@@*"(%&A%: #mcﬂ%@@%gﬁméﬁa@@m@g
660 CAAGAGAGE 21809 tETCATFGATCIaCOBBGAGRRE FBABBTBACACacagatge

666ﬂ@@§§g§£§5§3 a-EW% clg&l: acle\tcgctgcgc

g”?%%%a%%‘%%%%ﬁ EAECRATRE. COraE o oo o abee

COGTECFEAT ORTOCTELRSITORP CAYIACTHL TIRAFAITAA299CCagy
684 1BASTAGCAAG aﬁm@tma TeAGEAcat
690 PRACCATCTE SaAAGREAA (G m&a@e&g

eSS S SRl e

702 1CELETIWECET CCEENECAGAT CEpgeRAGRNGEC @@T@@@@@@@@Gﬂg
708 CEROANAGE cﬁ@t@@@@@@t@%@ﬂ@@@tmw@@%@t
i A IS S
726 I\ CTAIACSEA AP AACET TE IV EBCFE T 2 COGET ARGS9 24TT SRR tas -t
732 JC@@M% mmcwwgm@_ﬁ%m
CCACTG c@g%ﬁxgg@%@ %rg%@a é?%écxxc%
744%&3@@@@%% AR R M AN A WS B

750 IACTEIRCEECA CCATTREET A CEETHGY mgwm@@mg
756 IChEAHBET LA a@ﬁm@@@mg@mﬁmtmmﬁm%

t

7743(3@6?%6@& wm@@tmcmm@@wq@m
780 ICGERAGRAAL aGEEISIHAEE g6 ddIagAIE g EASEGUA e LA T X ABACHC

R S e e B g
792 R EEPROGR AR T R EERLCER O BT RGN
798 JG&AUI@@@C% §cmm@mam@@9@e@amm@o@cc catgttgtge
804 1ICEIdLAEAGH tHJéEGE TCTchgEddtEEAAKEE t IR ARMGET a EAT §AAEEET g
sloleEAtQ‘%-E(&!a &%%cIMTMc@&Z%IIItJMQ%Ian
tgactggtga

ACTT
8161 tgctt tctg gtactcaacc aagtcattct gagaatagtg tatgcggcga

8221 ccgagttgct cttgcccgge gtcaacacgg gataataccg cgccacatag cagaacttta
8281 aaagtgctca tcattggaaa acgttcttcg gggcgaaaac tctcaaggat cttaccgcetg
8341 ttgagatcca gttcgatgta acccactecgt gcacccaact gatcttcage atcttttact
8401 ttcaccagcg tttctgggtg agcaaaaaca ggaaggcaaa atgccgcaaa aaagggaata
8461 agggcgacac ggaaatgttg aatactcata ctcttecttt ttcecaatatta ttgaageatt
8521 tatcagggtt attgtctcat gagcggatac atatttgaat gtatttagaa aaataaacaa
8581 ataggggttc cgcgcacatt tccccgaaaa gtgccacctg acgtctaaga aaccattatt
8641 atcatgacat taacctataa aaataggcgt atcacgaggc cctttcecgtcect tcaagaatte
8701 gagctcggta cccatcagecc aaaaagcatg cctgccacac aacatcaatt teotggaaaac
8761 gctacactta attatttecta gtagaacagc tctttggttt gccaaaaaga atcacctata

8821 gtggcatcta agcacaaaaa ggagaaaaaa atcacaaaga aatgattgag aggcataata
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TTCCTGTGIC CACGCGCCTC CTGCCCCCGEE TGGGAAGCAC GGTCAGGAGG
AGGCTGGTCC AGCTGCACCT CGEGEEECTCC CTGCACTCGEC CCCCCGECCTC

WETBSALZOAC ACCCATTGCC CGAGCGACCC TCCCTGECCC (HETERIGI 0471

ATGGACCCCT GGGECECTTCTC CTCTTTTCTA CATGGATGCA GITTCTCCTC
CTGCTGGECA CGGTGCTGCC TACCAFEBGTC ACTCTGCGEG GGACAGEECC
TCCAGGGAAA CCTGGGTCGA GECTGGEGAGC TGECTCAGEC TGGCCAGGCA
GAGCCACAGG GAGEECCTTC CAGAACCAAC CATGGTCCGA AGCGAGAGGT

5881 Fekal €O S RELAGRAGAILE - ATANGATALA £ FTEATEAGLE %%%%g

o SERSIAGN TG S LA AT

GATGC
900I\GATRECATT CAFTTHATE SFPYEHRGET 6 AEERI3EAGISFIggtac carattteca
906 IGT SHBMAGETT FRFTAAAGEA abGTAMNAAGEF sEFACAATSE c BBFATEEETG tg
912 AGEAIAETT (CLAGHAN ot GAGGTATAGATE QJ abGer dALI AR aa

s CHTOE DMEIA DA ST s s

924k;?ﬁﬁ?gF?ﬂﬁT3¥F$PH95Q€HT§aF??ﬂRESEﬂ?ﬂEaTq??ﬁ&APK?SFT?«E@C?V@W@Etgtt
93 0ITTHILCATAA tETTICETFGCIA aTAECACTCEEACHEEETIddcGatcca gtecacatta

9361] AALAETAM I AEAMG CANETABGRE L ILIATTIAC T at

A Tl e TRl TeE

948 ICATTAPCATT CAGRICSEEA PF 2 TEFRCY GREEY DRSS CABEF AT CETCATFAL S
954 INAGRGATIGE aACCAGHSC G CCARRCATHEA 2 GlaEECATAGE: SFECOAAECIAYa

960 1AQAJACACAA A s & AGKEL: %T%Ia
AR A I Ol e

97236@@3&?6%%@@@6@@C%F@@A@@@amm®t
978 IAGRIBECH GG a@%m%aﬁm%ﬁﬁw&ﬁ@@%g

;
o S S SRS T
S

996 1T AHARGECHG t@@@@@%ﬁ@%@?mtmmt
10021TFGEFGEETEC &I;M@A@@tm%@emﬁe&m@gmmt

HOOB A ke w&m&t%%%m{%%% AGCAATATCA

1014 %@fﬁ‘f&&ﬁ R ATGT C e A TACEEE TR REAIIEA
10201AWtM¢@@A@McWaﬂ%@GA@@@WA@Wt

102 6 IACRAICRATL t LA TG HGg ACAGEAGR T 2 £XE FEEAICE €2 JACEAHECEL e

o0 S S DO SR
1038 AT TG AT O T TEEC T T (P EBT A AT CETACET RECTAT et
1044 IAGREEAT BGA 98TECEIECATRI TGOAT CAGEE AT GA TEEATAGER T &0 ca

10501AE§3¥386£§E3t¥€¥¥3@§§¥¥3&gggatctt tgtaaatctg attgtgcatc cagtctagtt

10561
10621
10681
10741
10801
10861
10921
10981
11041
11101
11161
11221
11281

caatgtgact
tgaggctcac
agacatcatg
atcagaaaaa
ttcttttcac
agcctgggge
ttatccactg
cttacaatca
acaaatccat
tctactactg
cggtcaccgt
tgtgggattt
ggactggcca

taggaagccce
ctcacatacc
gettgggtgt
agagttccaa
aggtgtccag
ttcagtgaag
ggtgaagcag
tggtactaag
cagcacagcc
tgcaagatca
cteccteaggt
catgagcatt

ggaggggacg

agtcatatgce
agcaagcgag
ggaccttgcce
ggggaattga
gcagaggtgc
gtgtecectgea
gagcctggte
tacaatgaga
tacatggagc
ggaccctatg
aagaatggcce
gcaaagttgt
ggcactgggg

aaatctagag
tgaccagtta
attcctgatg
agcagttcca
agctggtgga
aggcctectgg
agggccttga
agttcaaagg
tcagcagcct
cctggtttga
actctaggge
cctecgggaca
tgecttgagg

aagactttag
gtcttaagge
gcagctgccc
tgaatactca
gtcaggagcce
atacacattc
atggattgga
cagggccaca
gcgctctgag
cacctggggce
ctttgtttte
tgttccgagg
atctgggage

agtagaaatc
accacttcectt
aaagtaagac
ccttectgtg
gaagtgaaaa
actaattata
tattttaate
ctaactgcag
gacactgcgg
caagggacca
tgctgctgce
ggacctggge
ctctgtggat
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GGAGATCCTG CCCCGGECACT TCGCCCAATA GCAGCCAGIC CCTTCCCGCT
TCAGTGACAA CGTCGAGCAC AGCTGCGCAA GGAACECCCG TCGTGECCAG
WE@EASENRAGCC CGCGCTGCCT CGICCTGCAG TTCATTCAGG QRACEPAGMIN 0471
GGTCGGTCTT GACAAAAAGA ACCGGEGECGCC CCTGCGCTGA CAGCCGGAAC
ACGGCGGECAT CAGAGCAGCC GATT@ERCTGI TGIGCCCAGIT CATAGCCGAA
TAGCCTCTCC ACCCAAGCGG CCCGAGAACC TGCGIGCAAT CCATCTTGIT
CAATCATGCG AAACGATCCT CATCCTGICT CTTGATCAGA TCTTGATCCC

11341 (4 %ﬂ%@ac@@@ -E-E@ﬁcc
e e

1146 1CAXECT ATOT C IR PETC T t fBEET TTReE: T EF F CESEPTes SPeCRRFATS Y
11521COASRAGESEGt ACAT AT CEoGHEIGA CABEAoIIEET TaGTGC GGACTGGCTT

TCTACGTGIT CCGCTTCCTT TAGCAGCCCT TGCGCCCTGA GIGCTTGCGG
CAGCGTGAAG CTTTTTGCAA AAGCCTAGGC CTCCAAAAAA GCCTCCTCAC

SEQ IDAGYTES GGA ATAGCT C‘AGA GGCCGAGECG GCCTCGEECCT CTGCATAAAT

CTGGGECGCGAG
TGCT GACTAA
1TTGQ@&K@GTTW&WT CNCREEAGTICCTAGTITEESEA G YBACTATGTG
611 CCAGASGHETGIACRE AT TAATTTCAGA TCHMAERTEd 'ﬁ@@cm TGRESTTAR

o) TOCAG AR
12 T A T e T Ol A O R ey
18%3:T%?ﬁé@%ﬁgéAAziééﬁﬁﬁ&ﬁﬁsGEﬁTﬁ%?Eﬁ?3FﬁF%ﬁﬁéEfﬁyﬁﬁéf?%ﬁﬁéﬁmﬁéﬁéﬁEﬁAcC
241AAGROCETCACCEBTBECGTTA TCRBGATGT TE HECHST GREC THHEEGRATERTAAA

30 1AT GAGGEATh 2 CACAIAGERA AT AGRCEAGECA AIWTACT GBedcAR8C TARGE S cea

%&%@%TGG

481CCT: WWTAWMT CACGEGEIAY CCCriGaGRA FGAER UEA TANCTESGTA
54 ACHYGONT ATl GACRAA TWMMMMACT

w0 AT R R

84

AT

{ERUSSCE Gﬂ%&ggﬂﬁﬁTéG@?ﬁﬁ§@$€I§§§c?%ﬁf%fﬂ%??€?TTGG
72 1%%(@-@@@@@30\ CRAEEEEICCCECRELTTE ROTCCATRCCIRARGLS-CAT
78égggﬁ%&@@%ﬂaid:I@%ﬁEﬁ@EH%CGﬁ&EEEEQﬁé¥a§cﬂé?ﬁ@léFXEEEcﬁﬁaaﬁCB&%EEﬁchc

R EATCER T A AT AR T RATRRE

Crecac

90°GACTPAFEERSACACTOSEACT. CAETSEACTCOTC R SASB AP PACISAB AR Ae
96 1GT Ad€eTAGEEC CEI CTTACAG AGT AT RTGAAGCT GEBPCCE I CANETIACEITFGAACTC

102 P CALIAOAG CACARHAE AT Tl FeTfdeocbd dabel Tdadbn &3 AR TcTA
2093 A PR T MR T CERRGACR” AR R
1141  CAACGTGAAT CACAAGCCCA GCAACACCAA GGTGGACAAG AGAGTTGGTG AGAGGCCAGC
1201  ACAGGGAGGG AGGGTGTCTG CTGGAAGCCA GGCTCAGCGC TCCTGCCTGG ACGCATCCCG
1261 GCTATGCAGT CCCAGTCCAG GGCAGCAAGG CAGGCCCCGT CTGCCTCTTC ACCCGGAGGC
1321  CTCTGCCCGC CCCACTCATG CTCAGGGAGA GGGTCTTCTG GCTTTTTCCC CAGGCTCIGG
1381  GCAGGCACAG GCTAGGTGCC CCTAACCCAG GCCCTGCACA CARAGGGGCA GGTGCTGGGC
1441 TCAGACCTGC CAAGAGCCAT ATCCGGGAGG ACCCTGCCCC TGACCTAAGC CCACCCCARA
1501 GGCCAAACTC TCCACTCCCT CAGCTCGGAC ACCTTCTCTC CTCCCAGATT CCAGTAACTC
1561 CCAATCTTCT CTCTGCAGAG CCCAAATCTT GTGACAAAAC TCACACATGC CCACCGTGCC
1621 CAGGTAAGCC AGCCCAGGCC TCECCCTCCA GCTCAAGGCG GGACAGGTGC CCTAGAGTAG
1681 CCOTGCATCCA GGGACAGGCC CCAGCCGGGT GCTGACACGT CCACCTCCAT CTCTTCCTCA
1741 GCACCTGAAC TCCTGGGGGG ACCGTCAGTC TTCCTCTTCC CCCCAARACC CAAGGACACC
1801 CTCATGATCT CCCGGACCCC TGAGGTCACA TGCGTGGTGG TGGACGTGAG CCACGAAGAC
1861 CCTGAGGTCA AGTTCAACTG GTACGTGGAC GGCGTGGAGG TGCATAATGC CAAGACARAG
1921  CCGCGGGAGG AGCAGTACAA CAGCACGTAC CGTGTGGTCA GCGTCCTCAC CGTCCTGCAC
1981  CAGGACTGGC TGAATGGCAA GGAGTACAAG TGCAAGGTCT CCARCABAGC CCTCCCAGCC
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AGAAAAAAAGGATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGICTGA
CGCCTCAGIGG AACGAAAACT CACGITAAGG GATTTTGGIC
WORATBAGXRTIAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA ATHGWHREMILA10471

AAGTTTTAA TCAATCTAAA GTATATATGAGTAAACTTGG TCTGACAGTT
ACCAATGCTT AATCAGTGAG GCACCEATCT CAGCGATCTG TCTATTTCGT
TCATCCATAG TTGCCTGACT CCCCGICGTG TAGATAACTA CGATACGGGA
GGGECTTACCA TCTGGECCCCA GTGCTGCAAT GATACCGECGA GACCCACECT

204 CACCHITECAS rAGATICRATCA (nARTDAAA G TACEACAC X o AR Edaten caT

e SR o e e

GTTEREAT T B SRERE AT RSP eRT G RIS T ST EEeF T RR e CaT
222 CCTFEARRCRCCATICETTC TCEANGCEAT CATABBCEAGTTAATATBATCECETCGC

228 CATCATIGREXEABASRRGRKES cEEACICEEL TLha XA Tt AlddoT dfetehracT

oG | AR o

240 6T ACTERAEE ARETCATTET (AR P RGP A SCEEBR e A GTeIATACCCR
246 CT TGECBCAI GT CARGACES (GATHATACEGTGBECACATACCBAGRAGTRTACCCC

252 AAAGHEIZECAs T CATISSRAS ddadcliedd CreEradcc® Y dATheANFat A caca

eceih R
s DRI GGl ALl o
264 ARTISCARI A FERISSCARA TRARSSCAN FACRRSSAERASRERCGCAe AsCeGaTece
270 CCAANTIETTCHRATACTIGAT 22 CECTGTIGCAT BTETCAATA [COACTIAAEQISEEcCcTCA

276 T ATEAFTEEdcAETETCEEA] AT AGTAIAEEE GAYBEALETAGMACacea

702 o AR ARCCATT AT AT CAOAT AT AT AR AT AL

288 T AR R BT T BT CReTo AR T eI PO ST ACHRICATEHGEECCAC
294 AAANNECATQA TCCTOZGACAHC TRACATEAA GRCACTCCAARACCAACTACATREACCCA

300 AT TAJGCRCTAAGEACRRYCAGE. cEeddetedd Tl etAMA@AATACAESacre

20T AP A EATARTA. AT AL ARAT AR RS ABEACATe

312 T TRACFEFTICCT FERICAGT G PRARREATA GAETSEET TPRRACEROAGIRGNEARGAC
318 AGCAATCTBCATEENECEA CEATTECTAC RCTTXOCTAARNRC@EBETGRABCTrcAG

324 iTr Xgﬁ@&%ﬂé cﬁ%ﬁ%@%ﬁ@ &@ﬁﬁl@%&%&%&%ﬂ@%&m
2301 T RS U Cr L T CCAL TATGRA AR AACT A
336 GARPRSTAEET ARTIESFFARA CTRERSFFIT TECRRECACTIRT FAIBFCCIIRFIATCC
3 42 GAAGATIAGH €2 1CATACGRARAAE CTCTRBCET GacCGABRACAAGCAGAGE TAdARTTGCC
348 %¥E@E@E@gc$@%§g$£€€@ &%E%Gi&égééﬂ%éﬁc%%cm
54 0 A ARG AT TR AT AR R RRGRCACCE T TRATATCREES o
360 CCTIBF PRI FICHGRFEIET CCTICATHHNG FOATSCFARA TIOFATHTEC TEGCCAGECA

CGCC |

366 11 CAGRCTETRecCEAICHEEEIT CRELBIGALT CATGGTCCGA AGCGAGAGGT GGGTGTCAGA
3721  TCCAGACATG ATAAGATACA TTGATGAGTT TGGACAAACC ACAACTAGAA TGCAGTGAAA
3781  AAAATGCTTT ATTTGTGAAA TTTGTGATGC TATTGCTTTA TTTGTAACCA TTATAAGCTG
3841  CAATAAACAA GTTAACAACA ACAATTGCAT TCATTTTATG TTTCAGGTTC AGGGGGAGGT
3901  GTGGGAGGTT TTTTAAAGCA AGTAAAACCT CTACAARATGT GGTATGGCTG ATTATGATCT
3961  CTAGTCAAGG CACTATACAT CAAATATTCC TTATTAACCC CTTTACAAAT TAAAAAGCTA
4021  AAGGTACACA ATTTTTGAGC ATAGTTATTA ATAGCAGACA CTCTATGCCT GTGTGGAGTA
4081  AGAAAAAACA GTATGTTATG ATTATAACTG TTATGCCTAC TTATAAAGGT TACAGAATAT
4141  TTTTCCATAAR TTTTCTTGTA TAGCAGTGCA GCTTTTTCCT TTGTGGTGTA AATAGCARAG
4201  CAAGCAAGAG TTCTATTACT AAACACAGCA TGACTCAAAA AACTTAGCAA TTCTGAAGGA
4261  AAGTCCTTGG GGTCTTCTAC CTTTCTCTTC TTTTTTGGAG GAGTAGAATG TTGAGAGTCA
4321  GCAGTAGCCT CATCATCACT AGATGGCATT TCTTCTGAGC AAAACAGGTT TTCCTCATTA
4381  AAGGCATTCC ACCACTGCTC CCATTCATCA GTTCCATAGG TTGGAATCTA AAATACACAA
4441  ACAATTAGAA TCAGTAGTTT AACACATTAT ACACTTAAAA ATTTTATATT TACCTTAGAG
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9481 TCATGAACAA TGITGTGAAG GTATTAAGTGGAGAGTAAGC

AGAATTAGATTCCTCTAATG 9541 ATGCACACCC ACACTAAGAG
WE2OSANRNAT ATTAAAAATA GAAAA AAAGTTTTACATGA 96BAT/EP2004/010471

GATTTCAAAT ACCCAGGTAT GAGCTGCAGI TTCTTCAAGT TAAAGCATCG

AGGITGTCAG 9661 TTACACTATT ARGAGGAAACA TATGCAGAGT

TTTTATTTTAGTATATTAGITTTCACATAT 9721 GIGGAATTAC

TATTAAACTA TTCTTTCTTT TCAAATGCTT ACCATTGTAA ATGAGITTGT

45097 8 breAGRTHStEET AT G AGATEAGTEIC NECAHGEEA A aceTTCCTTC

PG LRI SIE oo

62 AACTELT P CAPEARERTE R AR AT PAT Y CATE TCAF CC P ARITACRAC
468 CTATTITTATCD 36 1CPATCACACETAFRGAOCATTIRATCACTGRAAG ATCGAGCCCG

474€5A| EEdIAECH REAIACEAATGLAAGIAE ddHd2drdRGAACET&en cecaacaTce

O O AT AN CAOCEAL T FRLAAR T EARAAT (o e

L8 AATERTIRTIIT APRITFETC A ICEERNTTFER CANBEARRETK CCTCAGAAGA
192 TTAGTCACTE GCEGTGTRAGAGBACABBACC:ATANGAGTIECAE0EYL ATACCGTARA

198 ACGHAT A LCEAEdARGA: TrheT kA e MRt e n RN OS2 AR

Ry —

510 GGPEASEART T CERSAETE ARG ST ATA T AR TEEE T CAREICRACAT
516103 8L TJECACCACTEGA1GCET GLAARACTGT: mﬁm@a@«@e@m GCGAGCCCCT

522 AT GAACErEAed ATl 044l AR AEAEd LD cCNIASAE X \cTacaTacTC

S RC R U v e

534 EAGRETREFTAT G§G&T%ﬁ%@ﬁ@m%m@mm%@@wwmmmm
540 AAAECANBRCGrAAGACICERAG W@@A&T@AE@M‘CTWMTCAGTGACAA

546 £TCRGAIAGER AFONIEAG HRALAMSE TA TS ROAREAXRCEd b acer

e T e T AT e

558 SIORCEAC PORATHCECA A CETIACCT GRS TEDGIEr TGTGCCCAGT
5641 T CEATAACACA AGETE CEHOCAS KaCACAGET Gie cAGRCETtEaA TGIGACCAGCETeTT
svo?AA 3 Q8 d ML T e CAGE A qré%‘}@gé%@cmcsccmc
GCGCCTCTGG ATACACATTC ACTAATTATA 10921 TTATCCACT

576 wm&s&&&&eﬁ&% piccconaie Aﬂ?ﬁ%&%ﬁﬂﬁﬁcﬁﬁ%mcm
5823 09 8¢CECFTACAARTCICCFEST ACTAR CFACHAT THIGAA AGFREARGICGCAGTCTAGCT
58 8 CAGEECEACAC T RAACTTECAS chhOd1in cCACARATCEOATTCAEGACAGCTTTTCCCTTG

594 1T A%IE%&%%J %&@A@@@ A%%%G%@X%%&&lmmmecw
CTACTG TGCAAGA G_CCTGGT TTGA CACCTGEOGC

500 AN BRACEAT L TR TR CACERS T LA R ARFAo o oTome
606 ACT CTERITCCAACTRFGTREFC CRCCPEERETSCIGPERC TACTTCTGGA ATAGCTCAGA
612 T GI GekAShEEEA ECACECATdT @TAAATBRAGIGRACAEAGR Thadd&aaGAtdacacaea

m%%&@@&m ARG, AL,
o OCT T A ATCT AL CTCTCTCaAT 11341 TTTCCGASET%GGACTATGGT

o2 LT FLSAR T TS TP TS S T AR AAC AR TEIREEEACTT
6301 14 QECHABUITEETTE TGEGAAGATEGALEEEACAEEAC GIBAGTTUGT CTGCTGGEGA

636 CAAATATGEECA ATTTAGNSRAd cTAACTGACA CACATTCCAC AGCTGCCTCG CGCGTTTCGE

6421 TGATGACGGT GAAAACCTCT GACACATGCA GCTCCCGGAG ACGGTCACAG CTTGTCTGTA
6481 AGCGGATGCC GGGAGCAGAC AAGCCCGTCA GGGCGCGTCA GCGGGTGTTG GCGGETGTCG
6541 GGGCGCAGCC ATGACCCAGT CACGTAGCGA TAGCGGAGTG TATACTGGCT TAACTATGCG
6601 GCATCAGAGC AGATTGTACT GAGAGTGCAC CATATGCGGT GTGAAATACC GCACAGATGC
6661 GTAAGGAGAA AATACCGCAT CAGGCGCTCT TCCGCTTCCT CGCTCACTGA CTCGCTGCGC
6721 TCGGTCGTTC GGCTGCGGCG AGCGGTATCA GCTCACTCAA AGGCGGTAAT ACGGTTATCC
6781 ACAGAATCAG GGGATAACGC AGGAAAGAAC ATGTGAGCAA AAGGCCAGCA AAAGGCCAGG
6841 AACCGTAAAA AGGCCGCGTT GCTGGCGTTT TTCCATAGGC TCCGCCCCCC TGACGAGCAT
6901 CACAAARAATC GACGCTCAAG TCAGAGGTGG CGAAACCCGA CAGGACTATA AAGATACCAG
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11461 GIGAGGTIGCG CTGIGIGICA ATTTACATCT TAAATCCTTT
ATTGGCTGGA AAGAGAATTG 11521 TTGGAGTGGGTGAATCCAGC
WEABSAEBBAC GCGGGEGGAT CCA SEQ D NO 39 Nucl eot PCEEP2004/010471
sequence of expression vector LCVL2Sp20 1 CTAGAGICCT
AGAGAGGTCT GGTGGAGCCT GCAAABGTCC AGCTTTCAAA 51
GGAACACAGA AGTATGTGTA TGGAATATTA GAAGATGITG
CTTTTACTCTTAAGITGGTT CCTAGGAAAA ATAGTTAAAT ACTGTGACTT

6961 AAQAIHFTEO CREIREETE ANHRCEEATTEETITEEAMAESELIRABETITh cceen

e TSR AT CLLGIG Tl ATIAC oo
708 ACT TATNSEATI PRI ARTT ASETICTARARPAT TICPF A TREREICRBARES CCCCETT
714 AAT G dCeAGH cd GRAGTICAAS MTGLINEEA TR TAGAACCALRACLONCCT GEABGACAC

720 ﬁ%%ﬁ%%%@ AE@%M%C%@_&%&EX%AGCGAG GTATGTAGGC

726 T CRARAACTEGT T R RGP
732 CCAGETTICAGE P\ SACTICTRTIC TS TRATC TIICEARRETCACTTOGTAG CTCTTGATCC
738 AAAAT G GAGEAICHCAG: CLEAAACTEE TAGAETCCIEAEFACAAGHTIACGCGE

7447 TGQ&%;AB%&QHJMEA EEA%E%%TM@H@XA@EGH&%@%GAGTGG
TTAAGI ] TATCGA TCARAATT,

%ﬁ%@fﬁ ﬁéﬁ'—ﬁ”—"&@; &AT&WA’F& --I-CIAéAAAGGAT HRacerac
756 T AAFATHRTT TRGAANKERFTS TRARNATFAC CRETAFFATIIE TFTRCETEPGACTTGE

7621 TATEtFERETCCATIGAATT AeTIAGHGEAACAACEECAAGGAATCHACACSTREATCGT
768 f:T TjT-gﬂ-MAﬁjT-&dClrbAé'll c%%’édffebi"é %&H)@E@IT&TX@J -W%E'TACCA

774%@&%%&¢%ﬁ%&?%%%ﬁ%%%% %%FTTATCA
780 CT ACCNIERS CACEATCET AEFIaCrEHE (S CREHOTE THRCTAPACCUTBIGGCC
786 AT T ATORECACTMGANGACAC TEEAAGBRCAG AR GIEATEICEAAEARRTAGT

792NCCE¥&'GH&<S»&&&'ET&;&€§F OS] Gl XA A CHE T
G CAGITGAAAT CTGGAACTCG CTGTG I

798%006‘%’%%1‘@”&%’?&3%9??&% CECRGAEAS SERAARGTAC A Tee
804 CGATANCEECS CTUSANTCEG (GG TCECA CCAGAB TBRC TACAGAGERGEACTG
810 ACACTARGCACICACEAGTEAE MCAETUCACOA TECAGTL TEREAXSCARX ABAn A

el AR A o I i

022 A CARERSEPCTEABIFEEIE CRENBTTER T TREACE TTA
8281 AAAGTGCTCA TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG
8341 TTGAGATCCA GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT
8401 TTCACCAGCG TTTCTGGGTG AGCAAAAACA GGAAGGCARA ATGCCGCAAA ARAAGGGAATA
8461 AGGGCGACAC GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT
8521 TATCAGGGTT ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA
8581 ATAGGGGTTC CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT
8641 ATCATGACAT TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT TCAAGAATTC
8701 GAGCTCGGTA CCCATCAGCC AARAAGCATG CCTGCCACAC AACATCAATT TCTGGAAAAC
8761 GCTACACTTA ATTATTTCTA GTAGAACAGC TCTTTGGTTT GCCAAAAAGA ATCACCTATA
8821 GTGGCATCTA AGCACAAAAA GGAGAAAAAA ATCACAAAGA AATGATTGAG AGGCATAATA
8881 AAAATTATCA AAAAATTATG AGTTTTACGA TTTCATCTTT TTCCAAGTTG AAATCATAGG
8941 GTGGCTTTAA CACAGTGACA AGGAATGTGC ATGCTGCCAT TATGGTGCTC TGCCTAAAAT
9001 GGTTGGAGCC TTGTCATGCT ACAGAGAAAC TGTCATACAG CAGGGGGTGC CAAATTTCCA
9061 TATTTTTTTA TATCATTGAG CAGGTGCACA GAAGACCAGA AAGCACTTTC TATCAGGCTG
9121 GCCTTCCTCT TCCTTTCCAG TATGAAGCAA AAACTGCCAA TGAAACTAGC AATTGTTAAA
9181 TTCCTTTTTC AAACAGTATT TGTGCTATCA GAACATAGTG CATTCAAAAG TCTAGCCTGA
9241 GAGAACAACC CAGTTTTATT CATTCCTCCT ACTACCTCTC TCATTCCCAC TGTTTGTGTT
9301 CTCCCTCCCA TTTTAATTGT CTATCTAGTC CAAACTAAGC ACACGATCCA GTCCACATTA
9361 AACAACATGT TTTCACTTTA AGTCAAATAC AAGACACCTT TAATATCAGC CCTTGTTCAT
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TTGECCTCTG ACCCTTTTTC CACAGGEGGAC CTACCCCTAT TGCGGICCTC
CAGCTCATCT TTCACCTCAC CCCCCTCCTC CTCCTTGECT TTAATTATGC
WA 20FEIRBEAGCGAGAATGAATAAATAAAGT GAATCTTTGC ACCHETER2D04/010471
TCTCTCTTTC CTCATTTAAT AATTATTATC TGITGITTTACCAACTACTC
AATTTCTCTT ATAAGGGACT AAATASESTAGTCATCCTAAG GCGGGATATC
GAGATCTGAA GCTGATCCAG ACATGATAAG ATACATTGAT GAGITTGGAC
AAACCACAAC TAGAATGCAG TGAAAAAAAT CCTTTATTTG TGAAATTTGT

9421CATFEATdEICETAAEA T aT AARKAAT 1A b AdzECh A BT ARAATETAfCTCA

TG

saly SRR ST AR RETACR FAT T COTRT R AT AT

954 IGATRSFCTASIE CAR TR CHEGAT AR AT TP POET TR RGBT FRAATCA
960 ICAANITIALAXR TAGCTAWAGET GAGAGRATT TTCTERECATRGICTATTE AXCEABEICAG

966 ACAEGACRETAr T GEXFRA TG TP ehAACAMARMPNGACH Ah@rATTAGT TTTCACATAT

ARSI AT MG SR T e

978 1GT GIIVEATATIAARCTSARERS ARKIRBFTET A TORCT AR ABRCEIRSRATERRCTTOCRC
984 ICAAPAAAGTHTAGAGCAMRET CIZG CAAGZGARANG FECCITIGESGRCACACTACCETITCITTA

9901] COYEAEF Ar GO SAR TACAG LAGRAGCT ARG FEA TEaA TEAGE ACATGr TTAT

e A RO Sl BT, S

1002 IT AGRICRCAGTTACTPPARCHC CATARTACACT TTRAARR T FAA AT THHAEETCACT
1008 1T ACAGGEEI AR TAALCTICECTA AGEIAEATT GTCARATEA HETCCAGACCAGASITTCT

1014 PAG OGS CElASAGAR TPRd e e MYiahEdainddialt GdahbhaTTC

e R S e e e e

102 6 1A GOETAACEET A CCRT TP R AEIREFE OB  MSAECA TOCRA CHEAT CESCARATCT
10321l CHGTEATA AARSATCECATA TEEACRARGCAGA CEGHMEEAGAG: ACE TCIRAALGAR

1038 CATEdnHbd fsal 58I IdC rET AP AGRCEITEAS SEATACE &t eacaT

2084 AR A TEAR T CLI AL GRS aca

1050ICCTCSTTATC CCFTATRCACTA AABETRGT T GR TS ISEE CTEET GCRCA TIACAFERGTT
1056 ICCTIEGEEEHTAAACAGAACT NCECTECEAGRAATIECAAAGCACTIFRE TG EEAAATC

o

1062 ﬁUIMACT%-'EgJ A%%é@ GEn dANEFAT AT IO R b FroTT
1068%%-ﬁ%m GCTTGGGTGT GGACCTTGCC IA"I‘TCCTG‘A%%‘C%—X%CJGCC-E@‘%%AGAC
10741  ATCAGAAAAA AGAGTTCCAA GGGGAATTGA AGCAGTTCCA TGAATACTCA CCTTCCTGTG
10801 TTCTTTTCAC AGGTGTCCAG GCACAGGTGC AGCTGGTGGA GTCAGGAGCC GAAGTGAAAA
10861 AGCCTGGGGC TTCAGTGAAG GTGTCCTGCA AGGCCTCTGG ATACACATTC ACTAATTATA
10921  TTATCCACTG GGTGAAGCAG GAGCCTGGTC AGGGCCTTGA ATGGATTGGA TATTTTAATC
10981  CTTACAATCA TGGTACTAAG TACAATGAGA AGTTCAAAGG CAGGGCCACA CTAACTGCAG
11041  ACAAATCCAT CAGCACAGCC TACATGGAGC TCAGCAGCCT GCGCTCTGAG GACACTGCGG
11101  TCTACTACTG TGCAAGATCA GGACCCTATG CCTGGTTTGA CACCTGGGGC CAAGGGACCA
11161  CGGTCACCGT CTCCTCAGGT AAGBATGGCC ACTCTAGGGC CTTTGTTTTC TGCTGCIGCC
11221  TGTGGGATTT CATGAGCATT GCAAAGTTGT CCTCGGGACA TGTTCCGAGG GGACCTGGGC
11281  GGACTGGCCA GGAGGGGACG GGCACTGGGG TGCCTTGAGG ATCTGGGAGC CTCTGTGGAT
11341  TTTCCGATGC CTTTGGAAAA TGGGACTGAG GTTGGGTGCG TCTGAGACAG TAACTCAGCC
11401 TGGGGGCTTG GTGAAGATCG CCGCACAGCA GCGAGTCCGT GAAATATCTT ATTTAGACTT
11461  GTGAGGTGCG CTGTGTGTCA ATTTACATCT TAAATCCTTT ATTGGCTGGA AAGAGAATTG
11521  TTGGAGTGGG TGAATCCAGC CAGGAGGGAC GCGGGGGGAT CCA
SEQ ID NO: 39
Nucleotide sequence of expression vector LCVL2Sp20

1 CTAGAGTCCT AGAGAGGTCT GGTGGAGCCT GCARAAGTCC AGCTTTCARA

51 GGAACACAGA AGTATGTGTA TGGAATATTA GAAGATGTITG CTTTTACTCT
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W@20030362TI5GC AAGTACTTGA ACTCGITCCT GAGCGGAGEC OACIAEHIOMAT10471

101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851
901
951
1001
1051
1101

1151 AA@;ag‘rgqcecc

1201
1251
1301
1351
1401
1451
1501
1551
1601
1651
1701
1751
1801
1851
1901
1951
2001
2051
2101

TTCTGICCTT TAAAGGICGA TTCTTCTCAG GAATGGAGA CCAGGITTTC
CTACCCATAA TCACCAGATT CTGITTACCT TCCACTGAAG AGGTITGIGGT

CTCCGTTCTT GCCAATCCCC ATATTTTGGGACACGGECGAC GATGCAGITC

AATGGTCGAA CCATGATGGEC AGCGEGGATA AAATCCTACC AGCCTTCACG
CTAGGATTGC CGTCAAGITT GGGGEGTACCG AGCTCGAATT AGCTTTTTGC
AAAAGCCTAG GCCTCCAAAA AAGCCTCCTC ACTACTTCTG GAATAGCTCA

GA%% %@%&&MM@&%@&A@ G&ASC

m&é@ﬁé@%@é@&‘é‘ﬁﬁ %ﬁ%@cf TG
CATACTIRGTGT GOTCCTEIGE MEEUTACHI ACT TPACATIAACTSTTGCTG
ACEAATTSAE: ATGEATIGT Tt RCRATART T A EECSTCET QB TERAGCCT GGG

Gr AN L ELHCCCGTTT
corie SRl AT e S ooon

TCAGEOIETCA TTECORBETG TROCHEGC S CCRRIGATIAS CAGIRCACGTAG
CGAEAGEPA: GRGFATAGTGH A d AR T AT TECEGRATEAG TABRAGAT TGT

CA
PR SRR W&%ﬂ@%@‘%ﬂm@g ToseTe
ACT R e T R R B TR T AT S A AT ™
TATEAGORCASTORALTEEE mmmwmwmn
&%&%c%@wﬁ&mm@mmm
AR R P R a e T g
CT APARR T T SRS T T AR R F A AT ECETES TF&sCcTCTCC
TGHEECRASC T CTBTEGOITAC TIGCAPACETC(GREEEBCCTTACACTEECT TCGG
CAAGETH 3T AT T eF AT A ANGCTCASGTTTdSTACKS ARETANGAGT TCGGTG

ORI SRR L G ToAGC
CGA T W%TGAGTCC AACCOGGTAA
GACBEREITFAAT I EAL PRSP GRERAAEE T CER FTAGCAGA
GC@@@M@GT@@@@@@T@:GT:@@A@A@TT@ AACTA

AGAAGAGRG-TAEEEEET ALETHISTET CTer GLEAAGCCAG

CG%%@@&EE
A T G T T T T AN AR TA” S ACARA

ATCTGATGAG CAGTTGAAAT CTGGAACTGC CTCTGTTGTG

TGCCTGCTGA
GGATAACGCC
ACAGCAAGGA
GCAGACTACG
CCTGAGCTCG
AGAAGTGCCC
TTGGCCTCTG
CAGCTCATCT
TAATGTTGGA
TCTCTCTTTC
AATTTCTCTT
GAGATCTGAA
AAACCACAAC
GATGCTATTG
CAACAACAAT
AGGTTTTTTA
GATCTCTAGT
CAAATTAAAA
AGACACTCTA

ATAACTTCTA
CTCCAATCGG
CAGCACCTAC
AGAAACACAA
CCCGTCACAA
CCACCTGCTC
ACCCTTTTTC
TTCACCTCAC
GGAGAATGAA
CTCATTTAAT
ATAAGGGACT
GCTGATCCAG
TAGAATGCAG
CTTTATTTGT
TGCATTCATT
AAGCAAGTAA
CAAGGCACTA
AGCTAAAGGT
TGCCTGTGTG

TCCCAGAGAG
GTAACTCCCA
AGCCTCAGCA
AGTCTACGCC
AGAGCTTCAA
CTCAGTTCCA
CACAGGGGAC
CCCCCTCCTC
TARATAAAGT
AATTATTATC
AAATATGTAG
ACATGATAAG
TGAAAAAAAT
AACCATTATA
TTATGTTTCA
AACCTCTACA
TACATCAAAT
BACACAATTTT
GAGTAAGAAA

GCCAAAGTAC
GGAGAGTGTC
GCACCCTGAC
TGCGAAGTCA
CAGGGGAGAG
GCCTGACCCC
CTACCCCTAT
CTCCTTGGCT
GAATCTTTGC
TGTTGTTTTA
TCATCCTARG
ATACATTGAT
GCTTTATTTG
AGCTGCAATA
GGTTCAGGGG
AATGTGGTAT
ATTCCTTATT
TGAGCATAGT
AAACAGTATG

AGTGGAAGGT
ACAGAGCAGG
GCTGAGCAAA
CCCATCAGGG
TGTTAGAGGG
CTCCCATCCT
TGCGGTCCTC
TTAATTATGC
ACCTGTGGTT
CCAACTACTC
GCGGGATATC
GAGTTTGGAC
TGAAATTTGT
AACAAGTTAA
GAGGTGTGGG
GGCTGATTAT
AACCCCTTTA
TATTAATAGC
TTATGATTAT



CAAGAAGATC CTTTGATCTT TTCTACGEEG TCTGACGCTC AGIGGAACGA
AAACTCACGT TAAGGGATTTTGGICATGAG ATTATCAAAA AGGATCTTCA
W@DAGHKRCOCT TTTAAATTAAAAATGAAGT TTTAAATCAAT CTAACIETEIDM/010471
TATGAGTAAACTTGGTCTGA CAGITACCAA TGCTTAATCA GTGAGGCACC
TATCTCAGCG ATCTGICTAT TTCGTYCATC CATAGTTGCC TGACTCCCCG
TCGTGTAGAT AACTACGATA CGGCGAGGECT TACCATCTGG CCCCAGIGCT
GCAATGATAC CGCGAGACCC ACGCTCACCG GCTCCAGATT TATCAGCAAT
2151 AAASKAGTTATdCCCEK A ARCEARCREAGTANGTES TG haACEARCT TTAT

GTAGT
o SSRGS Sl
2251 GBTW@E%L’AFW BsFPoccaac

2301 GATENEBESE AGTTACATAA WWE@@Q’G’FTWG@&I@GT TAGC
2351 TCCIAICETEACRECL2ATAET AE@'@%%GEAMT@C@@T%GEGT TATC

2401 AU%MQAC'-?%%‘@C% C&T%G%‘é%é%Tgc%%%g
CEERSACEEAG™T

2451 TAGTEFATES TAA
2501 TACEICEEARCATAIBAEAA W@W AWTWGCMAACGF T
2551 CT TAXFIBCET AAAACTOTEA cAOARET A ek tad TAen AddseAGT TCG

20 O R G A AL AT T AAAAAG

2631 GAATARCEERS CAEIEAEREA C?@W%@G?WKWGWTTTCAA
2701 TATINTPREAAGCATTTRATCAT GCETTATIGEEFCATEACOG CGATMRCATATT

2751 TGANIGEATIr AT AARAAATAAACAAEAGE ] e TAEATA T CCCC
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o ST ol

ey

TTAACC
CACCTG

2851 CTCEASEARES AGEGIERANG CERF AT R TEA S T FAEE TOFEATTRSSAAGCAAC
2901 GCTIOGAR AT CREGNBCESIC CCTCEGTATT CTGGGAGAAG TTTATATTTC

2951 ATAAPAATAOAGHEAAEEE A BAAICHAATA THEPAMAGA IccrecaTear

o A

i BT o R R

TCCAG

ACACGG

3051 TGA@#F@?@?W%@WATWE@TW@?AWGWMTA
3101 CTCRAAGTTE TAGSNAACATTT TEAAGAN A GCASECAAT AGECEABAGAGAGC

3151 CAGNIaRCEA AR faT bl adgold G &b AleTAMNAATATA

o A A G e el oo

3251 CTACCCATAA TCACCAGATT CTGTTTACCT TCCACTGAAG AGGTTGTGGT
3301 CATTCTTTGG AAGTACTTGA ACTCGTTCCT GAGCGGAGGC CAGGGTCGGT
3351 CTCCGTTCTT GCCAATCCCC ATATTTTGGG ACACGGCGAC GATGCAGTTC
3401 AATGGTCGAA CCATGATGGC AGCGGGGATA AAATCCTACC AGCCTTCACG
3451 CTAGGATTGC CGTCAAGTTT GGGGGTACCG AGCTCGAATT AGCTTITTIGC
3501 AAAAGCCTAG GCCTCCAAAA AAGCCTCCTC ACTACTTCTG GAATAGCTCA
3551 GAGGGCCGAG GCGGCCTCGG CCTCTGCATA AATAAAAAMA ATTAGTCAGC
3601 CATGGGGCGG AGAATGGGCG GAACTGGGCG GAGTTAGGGG CGGGATGGGC
3651 GGAGTTAGGG GCGGGACTAT GGTTGCTGAC TAATTGAGAT GCATGCTTTG
3701 CATACTTCTG CCTGCTGGGG AGCCTGGGGA CTTTCCACAC CTGGTTGCTG
3751 ACTAATTGAG ATGCATGCTT TGCATACTTC TGCCTGCTGG GGAGCCTGGG
3801 GACTTTCCAC ACCCTAACTG ACACACATTC CACAGCTGCC TCGCGCGTTT
3851 CGGTGATGAC GGTGAAAACC TCTGACACAT GCAGCTCCCG GAGACGGTCA
3901 CAGCTTGTCT GTAAGCGGAT GCCGGGAGCA GACAAGCCCG TCAGGGCGCG
3951 TCAGCGGGTG TTGGCGGGTG TCGGGGCGCA GCCATGACCC AGTCACGTAG
4001 CGATAGCGGA GTGTATACTG GCTTAACTAT GCGGCATCAG AGCAGATTGT
4051 ACTGAGAGTG CACCATATGC GGCCGCATAT GCGGTGTGAA ATACCGCACA
43101 GATGCGTAAG GAGAARAATAC CGCATCAGGC GCTCTTCCGC TTCCTCGCTC
4151 ACTGACTCGC TGCGCTCGGT CGTTCGGCTG CGGCGAGCGG TATCAGCTCA
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TCTCACCTGC AAAAAACACT ATAGAGAAGC AGATAAAGCCT GICAGCAGAA
GAGGCGCACC TCCTTATAGA AGAAGCCTAC CAGGITTGAT ATATCAGCCT

WA CRABAZOTA CATAGTATTT ACATTATATC GAGTCTATGA GACHTRDIIA 0471

GIAATGCATA TGTATGIGTGTGITGTGCATG TATGIGTGTAAATACATATG
TTCATAGAAA AATGTGTAAAAAGAGABEAT GAATTTAAGAGAGAACT GGG
ACAATTTTTT TCAGGGAGIT GTAATCAGGA GTTAAGGGAAAAATGITG
TAATTAAAAT TCAGGCT CAG AAACAAACAA AGGAAAAGAAAAAAAAACAA

4201 CAAGHAGAAG: AACOMGAG AKEGTALGSEGACAATAG

it e TG i

4301 ACAETETRERCCT AERETATEA TRAGAIATCAI CARTIRSCCTCIARTREATAGA
4351 ACARANGEAJCCT GTAAGTAGT TEASAGEAGAC CECAOKERCER TACANIAAAAT

2201 CTCLEAOIdr! TACAGAET AFPOIAN T ISETANCCI G T TCTCC
4451 GATTTCCATG TACCCAAAGC ATAGCTTACT

Al
A R e A TR T BT Cacan
4501 TCABRATITCRTA TCACATSACALTT AT IRGCT G CETCACEFCRESTIEXIFGGCGT T
4551 GCT @ﬁfc@ﬂ@ﬂ@@fﬁ*meﬁ@ C@@E&Iﬁéﬁ@kﬁ&mp@ﬁ(ﬁﬁﬁTT@

651#()\i &gﬁ%

%ﬁ‘iﬂ‘?&T‘%ﬁﬁé TEERGGAGAA
4701 A@WWW W@AGCW@R%‘TMATACA
4751 GT GETAECAR CCAAARBACAA AT CETGET QG cANIEETE TEECCATARGSTCTT

TCA

4651 A GTERRTPAC T T CARCANA T ARTACE LSRR CAOGS G
4901 GGACESAGENTCT GRAKECARA TCGTAXSCFAGK TATCCARAGICEARSERTCTTCC
4951 GI TEAACTAACe TT CALSHERETT TCEAIHTEAd AGTAPARGA TAGLATIARAATCTTA

o A IR AN MR AT

5051 CAGTEFRRTA PATTRACAE RN CoF ERFAGT TFERERART EPRPESAREFTSEQ D
5101 NO THIFTNBICe ATFHHE CERT) (FEAGTRERTE HTAEEICSA THBETOFCCe
5151 HCVirESe20calr eAAGBRCARICECEIAISECEARCAIEEAAMCGAeTGeT

SACIEE UV

o TACRRE b R iR

AANCCAGCCA GCCGGAAGGG CCGAGCGCAG AAGTGGTCCT GCAACTTTAT
5301 CCGCCTCCAT CCAGTCTATT AATTGTTGCC GGGAAGCTAG AGTAAGTAGT
5351 TCGCCAGTTA ATAGTTTGCG CAACGTTGTT GCCATTGCTG CAGGCATCGT
5401 GGTGTCACGC TCGTCGTTTG GTATGGCTTC ATTCAGCTCC GGTTCCCAAC
5451 GATCAAGGCG AGTTACATGA TCCCCCATGT TGTGCAAAAA AGCGGTTAGC
5501 TCCTTCGGTC CTCCGATCGT TGTCAGAAGT AAGTTGGCCG CAGTGTTATC
5551 ACTCATGGTT ATGGCAGCAC TGCATAATTC TCTTACTGTC ATGCCATCCG
5601 TAAGATGCTT TTCTGTGACT GGTGAGTACT CAACCAAGTC ATTCTGAGAA
5651 TAGTGTATGC GGCGACCGAG TTGCTCTTGC CCGGCGTCAA CACGGGATAA
5701 TACCGCGCCA CATAGCAGAA CTTTAAAAGT GCTCATCATT GGAAAACGTT
5751 CTTCGGGGCG AAAACTCTCA AGGATCTTAC CGCTGTTGAG ATCCAGTTCG
5801 ATGTAACCCA CTCGTGCACC CAACTGATCT TCAGCATCTT TTACTTTCAC
5851 CAGCGTTTCT GGGTGAGCAA AAACAGGAAG GCAAAATGCC GCAAAARAAGE
5901 GAATAAGGGC GACACGGAAA TGTTGAATAC TCATACTCTT CCTTTTTCAA
5951 TATTATTGAA GCATTTATCA GGGTTATTGT CTCATGAGCG GATACATATT
6001 TGAATGTATT TAGAAAAATA AACAAATAGG GGTTCCGCGC ACATTTCCCC
6051 GAAAAGTGCC ACCTGACGTC TAAGAAACCA TTATTATCAT GACATTAACC
6101 TATAAAAATA GGCGTATCAC GAGGCCCTTT CGTCTTCAAG AATTCAGCTG
6151 CTCGAGGAAG AGCTCAAACC CATGCTACTC TCTGGCTTGA TGGAAGCAAC
6201 GCTTTCATAG CTGAGCTGTC ATAAATAATA AAGAGATTTT TTTATTAATA



101 TTCCTAGGAA ATACTGTGAC TTTAAAATGT GAGAGGEGTTT 151
TCAAGTACTC ATTTTTTTAA ATGTCCAAAA TTTTTGICAA TCAATTTGAG
wQWSAICTNGTTTG TGTAGAACTG ACATTACTTA AAGITTAARCI/EP2004/010471
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GAGGAATGGEG 251 AGTGAGGECTC TCTCATACCC TATTCAGAAC
TGACTTTTAA CAATAATAAA 301 TIAAGITTAA AATATTTTTA
AATGAATTGA GCAATGITGA GITGGAGICA 351 AGATGGECCGA
TCAGAACCAG AACACCTGCA GCAGCTGGECA GGAAGOAGGT 401

6251 CAT@F%@@&%EH%T@%&@@%%

1 TGITAGCTGIG, GI'TTGAAGAA GTGGTTTTGA

6301 CCAE%‘EEES@%% CARREOGAAN CTEEASE
6351 CACETEBHARCATIAITATIT T9SICAST MW%@‘F@Q@WA
6401 AGCCEEARACTTICCACAEGTCC AEEIRFAMAACE 2GRAAA nEA TACBAEANNCGA

AACLI L]
6451ACTT dA

6501 701%&%&&@&@%%??&?%@&%%&

v

£l éAdA%‘&EJﬁAé%EP%T&EJGWT%C
GT 1 ATCGACT

AAAATGTATT TAAGCTTTCT

6551 GAGSTAGGTG Y STAEBCEISABCER TEEFCRACACI TCAAPREEERHCC
6601 GACE@@%GA&&M@% 2803r FAACCGEREG CACAGREANGN

SR A LA AR B dr et GHRLEL Ly

o MR O

ACATGECACC ACCTCTCTITG CAGCCTCCAC 901

6701 CANEBEIAEAT T EEECTTEC PEET SAEACE SETBEFECHAS™ABCACCTCTG

6751 951 GGEECCARAGET AFCCERT GEBEY CRBEE TBEFCAI ABGRC RATTATG
6801 CCCOARGGEEA ] AR 3c{oT At Addn 1CTF @AA@@GAW

o SRR O SR e

6901 CAGERLEP T TECHISEERA "EETREATETS

6951 CACAAKSZECAACBARNCAGCRN WMGAW@FGCWCAGC

7001 120 &aAoACkEA LT 7oehal GEEH £2 1t S ASTREA nCETRHCACE SR

7051T

AR AR a0k

9&6@

7101 CTCHESECEE ROBRREFERTS W&&%@&Tﬁ%ﬁm&%@é‘?ﬁf%
7151 GCTATAMGECr CAGEUTCTES TCEAGBCACAGACETAGC TIGREAA O

7201 CCT ANGFKEGARrCPEEIdcACA dCARAGEEE A TeRdEIGE CEE B TTEARGACCT GC

drL Bt

145

7251

CCA
7301 ACCPAETICHESACFEREACATY CIS59CTCEACHARERE CHRFETET
7351 CTCTGCAGAG CCERATETT (BTCHONAAAT CRE0IRCTCATAGATET

7401 CCAGEIPer CAEIAACRE Ak AR Ea cbhldaldn TAFsATAblh

745170 TSR e CACAC AT AT CTOTTERTCA

8 c

o

7501 GCAEETGBERESC G GGATCTGTTT TCARATTTTTC AATTGTAGGT ACGCGTTGTG
7551 ACATTCTGCT GACCCAGTCT CCAGCCACCC TGTCTCTGAG TCCAGGAGAA
7601 AGAGCCACTT TCTCCTGCAG GGCCAGTCAG AACATTGGCA CAAGCATACA
7651 GTGGTATCAA CAAAAAACARA ATGGTGCTCC AAGGCTTCTC ATAAGGTCTT
7701 CTTCTGAGTC TATCTCTGGG ATCCCTTCCA GGTTTAGTGG CAGTGGATCA
7751 , GGGACAGATT TTACTCTTAC CATCAGCAGT CTGGAGCCTG AAGATTTTGC
7801 AGTGTATTAC TGTCAACAAA GTAATACCTG GCCATTCACG TTCGGCCAGG
7851 GGACCAAGCT TGAAATCAAA CGTAAGTAGA ATCCAAAGTC TCTTTCTTCC
7901 GTTGTCTATG TCTGTGGCTT CTATGTCTAA AAATGATGTA TAAAATCTTA
7951 CTCTGAAACC AGATTCTGGC ACTCTCCAAG GCAAAGATAC AGAGTAACTC
8001 CGTAAGCARAD GCTGGGAATA GGCTAGACAT GTTCTCTGGA GAATGAATGC
8051 CAGTGTAATA ATTAACACAA GTGATAGTTT CAGAAATGCT CTAGTT



1751 TCCTGGEEEEG ACCGICAGIC TTCCTCTTCC CCCCAAAACC
CAAGGACACC 1801 CTCATGATCT CCCGGACCCC TGAGGTCACA
WA oS LaBTiG TGGACGTGAG 1851 CCACGAAGAC CCTGAGHECAEP2004/010471
AGITCAACTG GTACGTGGAC GGCGIGGAGG 1901 TGCATAATGC
CAAGACAAAG CCGCCEGAGG AGCAGFACAA CAGCACGTACCGTIGTGGICA
GCGTCCTCAC CGTCCTGCAC CAGGACTGEC TGAATGGCAA GGAGTACAAG
TGCAAGGTCT CCAACAAAGC CCTCCCAGCC CCCATCGAGA AAACCATCTC
EQ GGTGEGACCC GTGEEGTGCG AGGGECCACAT GGACAGAGEC
S CACCCTCTGC CCTGAGAGTG ACCGCTGTAC CAACCTCTGT

NuclédtidbAfetfuehc £.656%81eSEionARCLAGAEIHE SpACACCCTG CCCCCATCCC

T PR LR " G A ARTE COEAGo000A

SIACARETAEARTACEREBETET CECBTALTT GEAETCECAC TBEETEEFTCT
10T CCTGIA NEICEACAAGATLUNBET GECGACETAGGEGGAAC

15 1GT CId GHeAd TGt ottt A AN b el ARG THehGCACCCA

2 R T M GO T AT ACCE

25 ETC?F%I%“F‘Q@’ CFTGC@W TEECTARGEAT GG RN TAAABERREXAEACCACT G
3 ) SOCACACH 1ETGATEE RCATTAICCACEEEAEAGCCCGAG
; 5JCXTQ@@@§@G@@1%§ e
20 ek R PTG CR (PE P T G
45T CCREIZRCITAT CETHREETES CCET T AG CEATGAADCHBF CRAMIARSGCCCCT
50 CCCEEHGAGALA ACACAEGEERE nEGUGCRCASTA cCAGARL TIBICcGRETCCTGTG

55 ACCRE0CTET, OCTAIACEL AT GROCAL, TGOIAT SCTAGTOCA

TGCCCGIAGG GACAGGECCCT CCCA TCTACCCCCA CGGECACTAAC
o A O AT T T AT P A CRABOACTC
65 CEGEEACATE TCACTE TG ACETTR S FCRABAERC T CGRGEC HGATGCCCAC
70 ACALAECATEL e ACTEEATACE CCHIIGASEARCACTEEEAGCECARGTBRET TGGTC
75 2ACREAGL OLRLEAGAS (T T3 CUGTCAGA AT OO

GCTCACTCGA AGGAGGIGCC A TTGGTAGC CTTTTAAATT
o0 T TR AT TR O GATC LT LT (RO REAC AT AR
85 ATATCOETTICH SACGTCETGT ARETHFCETGAT COGABECHRECCITBCTGTGIC

90 CACEORECT - CTCEEREEEE CEORAACEAGCERTGACGAGECABBETGGTCC
55 £\ LA LBREHEEL et E T Hsencactr
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CCCCGAACCG
1001 GTGACGGTGT CGTGGAACTC AGGCGCCCTG ACCAGCGGCG TGCACACCTT
1051 CCCGGCTGTC CTACAGTCCT CAGGACTCTA CTCCCTCAGC AGCGTGGTGA
1101 CCGTGCCCTC CAGCAGCTTG GGCACCCAGA CCTACATCTG CAACGTGAAT
1151 CACAAGCCCA GCAACACCAA GGTGGACAAG AGAGTTGGTG AGAGGCCAGC
1201 ACAGGGAGGG AGGGTGTCTG CTGGAAGCCA GGCTCAGCGC TCCTGCCTGG
1251 ACGCATCCCG GCTATGCAGT CCCAGTCCAG GGCAGCAAGG CAGGCCCCGT
1301 CTGCCTCTTC ACCCGGAGGC CTCTGCCCGC CCCACTCATG CTCAGGGAGA
1351 GGGTCTTCTG GCTTTTTCCC CAGGCTCTGG GCAGGCACAG GCTAGGTGCC
1401 CCTAACCCAG GCCCTGCACA CAAAGGGGCA GGTGCTGGGC TCAGACCTGC
1451 CAAGAGCCAT ATCCGGGAGG ACCCTGCCCC TGACCTAAGC CCACCCCAAA
1501 GGCCAAACTC TCCACTCCCT CAGCTCGGAC ACCTTCTCTC CTCCCAGATT
1551 CCAGTAACTC CCAATCTTCT CTCTGCAGAG CCCAAATCTT GTGACAAAAC
1601 TCACACATGC CCACCGTGCC CAGGTAAGCC AGCCCAGGCC TCGCCCTCCA
1651 GCTCAAGGCG GGACAGGTGC CCTAGAGTAG CCTGCATCCA GGGACAGGCC
1701 CCAGCCGGGT GCTGACACGT CCACCTCCAT CTCTTCCTCA GCACCTGAAC
1751 TCCTGGGGGEG ACCGTCAGTC TTCCTCTTCC CCCCAAAACC CAAGGACACC
1801 CTCATGATCT CCCGGACCCC TGAGGTCACA TGCGTGGTGG TGGACGTGAG
1851 CCACGAAGAC CCTGAGGTCA AGTTCAACTG GTACGTGGAC GGCGTGGAGG
1901 TGCATAATGC CAAGACAAAG CCGCGGGAGG AGCAGTACAA CAGCACGTAC
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CCCCCGCCTC CTGCAGCCAC ACGCATTGCC CGAGCGACCC TCCCTGECCC
CTGICACTAC ATGGACCCCT GGGECTTCTC CTCTTTTCTA CATGGATGCA

W@20030I20NC CTCCTGEECA CGGTGCTGCC TGCCCTGGIC ARTUEPAOBAB 0471

GGACAGGECC TCCAGGGAAA GCTGGGTCGA GGCTGGGAGC TGECTCAGEC
TGGCCAGGCA GAGCCACAGG GAGEHXLTTC CAGAACCAAC CATGGICCGA
AGCGAGAGGT GGGTGTCAGA TCCAGACATG ATAAGATACA TTGATGAGIT
TGGACAAACC ACAACTAGAA TGCAGTGAAA AAAATGCTTT ATTTGIGAAA

1951 TT@E@%@AT&@@@I&E%H&%MJ AEEAGEE GrdeMA] AAACAA
GTTAACAACA ACAATTCCAT TCATTITATG TT GGT
Canil R KRR CT BT TEECTG
205 AT TINPGAF TSI OB FCANECCE S PAT RO A TOCSRARTA FREECCACAT
2101T TATRAACGRCT I AGAAET: EA&WA&EFACWWGN@E&ETGAGC

2151ATA%E%H&TAE€§%%&%SJ&E@EM OAANAAAACA
[TATG ATTATAACTG TTATGOCTAC TTATAAA CAGAATAT

220 TTHECAYAR TIT T ETA HAGCAEIGCA e
22511 T GTGGRIIRAATEIBAANG W@G@WRWA@@AW@CAGCA
2301] CACHGAGA SGTFACHAN \ITCTEAACCAAABECCTTECK GGRCT TCTAC

s S e

240%&%&?%¢A€%€€ﬁﬁc%&ﬁ&%ﬂ“€?ﬁ8&ﬂé@%
245 1T CTACVAEACACARRAGARIT ACANCT CAGFAGTTERAAGSTATTAFC
250 ACAEdcEOARRE AEddcAEAdd BAEETETACAGECIACRAAA TIGATEHGEAGGT AG

TTT GATCC

255 A A R e T G rrn R i ARl S D
26 0T LSRRI T CA B e e FELST B P RSB GACEE A FFTGCACTG
265 CCOBRAGANRCT CORBGAGTST COSTOCATGOGTCERGCEAGGASE@TGARACCAAC
7011 COLEREEEE AT LEAGEEEG cCEkah CEAF-GACAEIRAET QCAGCEAEGAGATCC

QOEAAAACGA TTOCGAAGCC
2 751CAA%§¥‘?@’“?E@%§% G%&%@A%G GAAATCTCGT JC-;ATGCI:AGGT
280 T ELSPERLSCT FEEBFEAE T CATTEFCERACE TR ARG TR A FEAGAAGA
285 ACT SEECANG TAAGHICATAG ASAGECCAT GCCATTCTA/SSECATIBEAGOGECG

290 ATACESEAAI CACKACTAA ORI SRCASCEA AT EREGEEECEAACSCTCTTC

T TR AEEATE TTGeACOAT

300 AT ATHEOCEH ACEAEEATE CGERRF AP ECOCAOCES CATCGCOATE |

3051 CAACCGACTC CGGGGACATG CACTCTCGGG CCCTGTGGAG GGACTGGTGC
3101 AGATGCCCAC ACACACACTC AGCCCAGACC CGTTCAACAA ACCCCGCACT
3151 GAGGTTGGETC GAGCGGGAGT GCGGCCAGAG CCTGCCTCGEG CCGTCAGGGA
3201 GGACTCCCGG GCTCACTCGA AGGAGGTGCC ACCATTTCAG CTTTGGTAGC
3251 TTTTCTTCTT CTTTTAAATT TTCTAAAGCT CATTAATTGT CTTTGATGTT
3301 TCTTTTGTGA TGACAATAAA ATATCCTTTT TAAGTCTTGT ACTTCGTGAT
3351 GGGAGCCGECC TTCCTGTGTC CACGCGCCTC CTGCCCCCGG TGGGAAGCAC
3401 GGTCAGGAGG AGGCTGGETCC AGCTGCACCT CGGGGGCTCC CTGCACTCGC
3451 CCCCCGCCTC CTGCAGCCAC ACGCATTGCC CGAGCGACCC TCCCTGGCCC
3501 CTGTCACTAC ATGGACCCCT GGGGCTTCTC CTCTTTTCTA CATGGATGCA
3551 GTTTCTCCTC CTGCTGGGCA CGGTGCTGCC TGCCCTGGTC ACTCTGCGGG
3601 GGACAGGGCC TCCAGGGAAA GCTGGGTCGA GGCTGGGAGC TGGCTCAGGC
3651 TGGCCAGGCA GAGCCACAGG GAGGGCCTTC CAGAACCAAC CATGGTCCGA
3701 AGCGAGAGGT GGGTGTCAGA TCCAGACATG ATAAGATACA TTGATGAGTT
3751 TGGACAARACC ACAACTAGAA TGCAGTGAAA AAAATGCTTT ATTTGTGARA
3801 TTTGTGATGC TATTGCTTTA TTTGTAACCA TTATAAGCTG CAATAAACAA
3851 GTTAACAACA ACAATTGCAT TCATTTTATG TTTCAGGTTC AGGGGGAGGT
3901 GTGGGAGGTT TTTTAAAGCA AGTAAAACCT CTACAAATGT GGTATGGCTG
3951 ATTATGATCT CTAGTCAAGG CACTATACAT CAAATATTCC TTATTAACCC
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ACGACGAGAT CCTCGECCGIC GGEECATGCGC GCCTTGAGCC TGGCGAACAG
TTCGEECTGEC GCGAGCCCCT GATGCTCTTC GICCAGATCA TCCTGATCGA

WE2RSHEZEEC TTCCATCCGA GTACGTGCTC GCTCGATGCCG AHCGTERIO®GUI10471

TGGIGGTCGA ATGGGCAGGT AGCCGGATCA AGCGTATGCA GCCGCCGCAT
TGCATCAGCC ATGATGGATACTTTCTEEGEC AGGAGCAAGG TGAGATGACA

GGAGATCCTG CCCCGECACT TCGCCCAATA GCAGCCAGIC CCTTCCCGCT
TCAGIGACAA CGICGAGCAC AGCTGCGCAA GGAACGCCCG TCGTIGECCAG

200 PCACEARAA-CER ARG Gl ARl AG T EAEE G AGCCGACA

405 SRR CRCCAELE (ATt GF AR S CATAGOCCA

4107 AGEUPCELT ACTRTSRSTES TCRTBAGAR CBCFEEGRECIE T CERIRFCT TGT T
215 CAATCATERE AMQENTCET CCATERTET CiroEIdBAT GABACTOTEGAT CCC

420 ?T G@%‘&M&G’*@Mﬁ@%}i@? KA AN ARGEAGE TELAGRTTCCA
TCOGGTTCGC

CCCA ACCTTACCAG AGEECECece
1258 A RN R R A TR AT G
430 CAACTACETQETIAETCIT Cree ST T TR ICRCECICRECTEXTIAGATAGC
435 CCAGINGTTE L8 ACATAGATCE 18CECESRTCACCGACEEGTTT CIeBeEEACTGECTT

44oir CT 6&%@%&%&\%& T C%TTAGAA
GCT TGOGECAGCGT

AP GhaT

G CTITTTGCAA AAGCCTAGGG
445@&%&??&??%%&3& PR R EACR T EEOCAGRSE & FoaaeeT
450 CT GCATIAAATC A SERIRSSATT ACT CRBEA TTACCERACBCAGA ARIREIB0GGAA

455 CT Cb#iacAer T AAGHERCESS dGATSEEEE S cCHTACEEITCCCEATTATCGT

4607 @I@%@’éé@rc%é:&%&%% A-E'%EEE%EC% %&%&A W
L3 ATAETICFEC TIEEIGEEEA CPIFEEACAEE B FACTGACA

470 CACAATRCEACRACTHERCCEEE TCELEF-FFEGE CE R IGACSSTCEAIRAACCTCT
475 CACAGATSCACCACEAREAS ACCETGACASGACIAKSER T ﬁb&eém&%g

oo P Rk Rl Qe e T
485 ANCFRTEES TGEATCHAREE. TREATTFETACT CEASAET GEAC B ATGoGGT

490 G GARCRACS (CCATAGATRGE ACTAREEAGRRSATATBEORTCCAIBCCCT CT
495 T COGEACt AT LACECA AThCEETheR FentXdehTAdaTEXETECCEECG

505%ﬁ(f¥§%$&§9@G TCCGCCACAC CCAGCCGGCC ACAGTCGATG AATCCAGAAA
5101 AGCGGCCATT TTCCACCATG ATATTCGGCA AGCAGGCATC GCCATGGGTC
5151 ACGACGAGAT CCTCGCCGTC GGGCATGCGC GCCTTGAGCC TGGCGAACAG
5201 TTCGGCTGGC GCGAGCCCCT GATGCTCTTC GTCCAGATCA TCCTGATCGA
5251 CAAGACCGGC TTCCATCCGA GTACGTGCTC GCTCGATGCG ATGTTTCGCT
5301 TGGTGGTCGA ATGGGCAGGT AGCCGGATCA AGCGTATGCA GCCGCCGCAT
5351 TGCATCAGCC ATGATGGATA CTTTCTCGGC AGGAGCAAGG TGAGATGACA
5401 GGAGATCCTG CCCCGGCACT TCGCCCAATA GCAGCCAGTC CCTTCCCGCT
5451 TCRAGTGACARA CGTCGAGCAC AGCTGCGCAA GGAACGCCCG TCGTGGCCAG
5501 CCACGATAGC CGCGCTGCCT CGTCCTGCAG TTCATTCAGG GCACCGGACA
5551 GGTCGGTCTT GACAAAAAGA ACCGGGCGCC CCTGCGCTGA CAGCCGGAAC
5601 ACGGCGGCAT CAGAGCAGCC GATTGTCTGT TGTGCCCAGT CATAGCCGAA
5651 TAGCCTCTCC ACCCAAGCGG CCGGAGAACC TGCGTGCAAT CCATCTTGTT
5701 CAATCATGCG AAACGATCCT CATCCTGTCT CTTGATCAGA TCTTGATCCC
5751 CTGCGCCATC AGATCCTTGG CGGCAAGAAA GCCATCCAGT TTACTTTGCA
5801 GGGCTTCCCA ACCTTACCAG AGGGCGCCCC AGCTGGCAAT TCCGGTTCGC
5851 TTGCTGTCCA TAAAACCGCC CAGTCTAGCT ATCGCCATGT AAGCCCACTG
5901 CAAGCTACCT GCTTTCTCTT TGCGCTTGCG TTTTCCCTTG TCCAGATAGC
5951 CCAGTAGCTG ACATTCATCC GGGGTCAGCA CCGTTTCTGC GGACTGGCTT
6001 TCTACGTGTT CCGCTTCCTT TAGCAGCCCT TGCGCCCTGA GTGCTTGCGG
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AGGCCCCGIT GCTGECGTITT TTCCATAGEC TCCGECCCCCC TGACGAGCAT
CACAAAAATC GACGCCTCAAG TCAGAGGTGG CGAAACCCGA CAGGACTATA

W@200AQLABGECGT TTCCCC CTGGAAGCTC CCTCGIGCGC TCTOHTIATRI004/010471

CGACCCTGCC GCTTACCGEA TACCTGICCG CCTTTCTCCC TTCGGGAAGC
GIGGECCCTTT CTCATAGCTC ACGCHBIAGG TATCTCAGIT CGGTGTAGGT
CGTTCGECTCC AAGCTGEECT GIGIGCACGA ACCCCCCGIT CAGCCCGACC
GCTGCGCCTT ATCCGGTAAC TATCGICTTG AGICCAACCC GGTAAGACAC

6051 CACHEAT (e CM&%C%&@A@GAG

AT LA AL CE
6201 A CAEPACARE CHACT AT T AT e T AR G EAGT AT

6151TT CRBARIRART ST AT S PRI ST P e PCETISCANRC AR ECAEEGCTGG
6201 TAGEGEEEEE: TR EEACSER T GOARGEAGCAC AT TAOCCOCIAGEANAAAAG

6251 L, AAE%EQQHGA&GHJ&CE&M &b daicied CAGT GG

CI CACGITAAGG GATTTT éﬁ%‘?}i@

63 01T TREABEAAES ATCETTFFAAMATT
6351GT ATATATGASTRISACTIES T@@@@T?T%W@W&GTGAG
¢ 4 01CCACGTATSTEc CABEEATCECT I EATITICERA RCATOCATAG ATEGOCTGACT

645 1&0%?8%%? o TRGATAAGIACLIA AT dddebdd H66A:cheASGCCCCA

AR AR G AT B CCTOCAAC

6501 ARPRAKEEA ARTSEREX A
6551T T RATECRAEGT TGGATESABT TEIRFFRIST TEACTEE EAARTATCFAGAGT AA
6601GT A@ﬁ@ﬁi@cAmm&\é&wml A CECANCCr TIHGE TG CATATBETGCAGEC

6851
CT

Calet) EE@E&FTAE%&EE% TeBo et CGTTC
TA CATGATCCCC

670 1TTAW%T?A§“§F€&?%GT%\
675 mmmm@ﬁmxmmm RAPEFSRTARGCCCATREAET GCAT
680 1AATAUGREATA cCHeGAI €33C n Ad e AA@AA@'@KG’G’ W&ﬂi@A&T GIBT GA

690 I\ AACSFBEFER CTERCP FEEHAA TR PESST
695 1CT THNRCEEST@BCTFATATTTA CBTIGCATG FAT AR ICCAC TICTTIC TITACCCAACT
7001CATEI A fde cASETITREEALAT TXE@%@G@&E@I’HEE@E&%E@SMAAAAACA

%%%WW TTCAATATTA TTGAAGCATT

710 ATEHREEEATF CAFAREFEF AT CERTISEBERT AC-CCC

705

&ﬁFTGCGGCG

TG ok EAs AT AN ACE CRACATA

CAGCCCGACC

7151 GCTGCGCCTT ATCCGGTAAC TATCGTCTITG AGTCCAACCC GGTAAGACAC
7201 GACTTATCGC CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG
7251 GTATGTAGGC GGTGCTACAG AGTTCTTGAA GTGGTGGCCT AACTACGGCT
7301 ACACTAGAAG GACAGTATTT GGTATCTGCG CTCTGCTGAA GCCAGTTACC
7351 TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA CCACCGCTGG
7401 TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAARAG
7451 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG
7501 AACGAAAACT CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT
7551 CTTCACCTAG ATCCTTTTAA ATTARAAATG AAGTTTTAAA TCAATCTAAA
7601 GTATATATGA GTAAACTTGG TCTGACAGTT ACCAATGCTT AATCAGTGAG
7651 GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG TTGCCTGACT
7701 CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA
7751 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA
7801 GCBATAAACC AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC
7851 TTTATCCGCC TCCATCCAGT CTATTAATTG TTGCCGGGAA GCTAGAGTAA
7901 GTAGTTCGCC AGTTAATAGT TTGCGCAACG TTGTTGCCAT TGCTGCAGGC
7951 ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA GCTCCGGTTC
8001 CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGIGC AAAAMAGCGG
8051 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG

G REC e AR SCSe

Selhie
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ATATTTGAATGTATTTAGAAAAATAAACAA ATAGGGEGTTC CGCGCACATT
TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT

WA 2WRS0IATAA AAATAGCECGT ATCACGAGEC CCTTTCGICT TRABErRAIA 0471

GAGCTCGGTA CCCATCAGCC AAAAAGCATG CCTGCCACAC AACATCAATT
TCTGGAAAAC GCTACACTTA ATTABYTCTA GTAGAACAGC TCTTTGGITT
GCCAAAAAGA ATCACCTATA GIGGCATCTA AGCACAAAAA GGAGAAAAAA
ATCACAAAGA AATGATTGAGAGGCATAATA AAAATTATCA AAAA TTATG

810 1Agékéré§@ézx T%E%@ETA&E%@L@M@EMA%@T TTAA

0151 T PP PR BT B T R AR AR T AN R 0aT &
8201 CABATIATEGAC TIRTFIICLEE AT RCATCHTGACT TCACEHISCAE A ACABEACCAGA

8251 AAGEARATAECG TECAGHRE G Faet T HET AAGTECICRT CONBCEATGAAGCAA
83017 T%@%%MH@ME@@E@¥?@MGTATT

P T RETACE R T AL AL T TTGT T

8351 CAGFFTATT c%&f‘f&%”ﬁ’é&ﬁ%éﬁ\ﬁ‘ffc‘fﬁ" “F
8401CTOQCECEGAC T T ARFTG TETARE BT CSABSAREFAAGES GREAISAT CCA
8.451GT GRAGATRAN AACAAGATCTcIFRCATET TArACTOAATAR CAAGACACCT T

850 1¥é’§%§é%ﬁa R EGA T ARG T ENGHGAEd de A STACATG

CIGITGCEETIT TTGIGICTCA TCAT GTGAG
2551051 AP AT AR AN P A T A L PR AGOC
ﬁ@TGA

860 1ACACTANGAGA CAGSARITAATAGCITEARNGRAFAC
865 1?Eﬁ@%ﬁh$%@mﬁ%$yﬁé@@fweﬁ TTECCTTCAAGICARARAGCATCG
ATTTTA
w701 AT T ORTAT M CIARRAL FA LI ASACIA T CE TCTTT
875 1T CAKRFEIPTRC ACCATH SRR I EAET T ERACTIS GTEI T AEST EAGT GC
88 0 1ACAKGALAZTEA GEATCCTIAACTIRGERCTIFGARC AG
885 1X£TZMXEEMACEAW&TAMMMW CCTTTA
CTAAA
oL G RN o,
895ITTTPARATPAATRSFRAETIRF ATRSACACTTE ESARART CEC-CATATTCACA
200 1AT TEeAACTEL C TTIGAAACCTT ATXBCAAIGACT T ARG SAARGCAGABAACCCAC

E)

905 1AT TARRATAAEA TTAAAMATEATANRGTIAA EAcATEALAY BR&daccaca

%&%R%Wﬁ{%%ﬁma

9151T T CHAGAEKSAAARAEAREAC T ERENA

CTTTTTC

9201 TGTGCTATCA GAACATAGTG CATTCAAAAG TCTAGCCTGA GAGAACAACC
9251 CAGTTTTATT CATTCCTCCT ACTACCTCTC TCATTCCCAC TGTTTGTGTT
9301 CTCCCTCCCA TTTTAATTGT CTATCTAGTC CAAACTAAGC ACACGATCCA
9351 GTCCACATTA AACAACATGT TTTCACTTTA AGTCAAATAC AAGACACCTT
9401 TAATATCAGC CCTTGTTCAT AATCGTGCTT CTAGTGACTT AATGTACATG
9451 TCACACTGTA CTGTTGGGTT TTGTGTCTCA TCATGAACAA TGTTGTGAAG
9501 GTATTAAGTG GAGAGTAAGC AGRATTAGAT TCCTCTAATG ATGCACACCC
9551 ACACTAAGAG CAGAAATAAT ATTAAAAATA GAAAAAAAAG TTTTACATGA
9601 GATTTCAAAT ACCCAGGTAT GAGCTGCAGT TTCTTCAAGT TAAAGCATCG
9651 AGGTTGTCAG TTACACTATT ACAGGAAACA TATGCAGAGT TTTTATTTTA
9701 GTATATTAGT TTTCACATAT GTGGAATTAC TATTAAACTA TTCTTTCTTT
9751 TCAAATGCTT ACCATTGTAA ATGAGTTTGT GACTTTGTGT AGGTGAGTGC
9801 ACATGACTCT GGATGCCTAA GAGGACTGAA GAAGTTGGAG TTATAGGTAG
9851 TTTTATTCTA CTTGACTGTT CAGTGCTAAA AATACAACTG AGGTCCTTITA
9901 AACTGCTGTT CATGAACTTC TTAATTGATA TATCTCATGA GATCTCTAAA
9951 CTATTTTTAT TATGACACGT TTCACCATTT TCACTGTAAC GATTTTTATG
10001 TTTTATATTA ATGTAACTAT ATGACACTTC CCAAAATCCC CATATTCACA
10051 ATTGAACTGT TTCAAAGTTT TACCTTGACT TATGGGAAAT GAAAACCCAC
10101 ATTTTATAAT TTTAAAATGA AATGTTTATT TTATATITCT GCAAATTTCA
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10251 GITTCAGIAT AAGAGCAGTA TCCACTGGAA AGGATAAAGT
CACTACATCT 10301 GAGCACAGAG CAGGACATCT ACATAATGAG

WA aBFONZTAA TGGEGCCACTG 10351 TTACACTGIT ATATGIATE®RP2004/010471
GCCTCAAGAA TGAGCACTGA GGECTGTAAGG 10401
TGTATGGEGTGAGGACATCAG GATGTHAACC CAGCTCAGGT AGAGGACTCA
10451 GAGGACAGCA CAGICAGCAT GAACTAATAA ACATCAGATA
AGATAAGGCA 10501 CAAGCTCAGC TATATAGGGTAAGGEGATCTT

10151 1 LG ATAGTEEA] GréoSRhcEACREIAGEE CAAERTFACT

10201 (p PP ACHOURT 295 CACEL PR T CAO PR MRS ooas

10251 1 0 6BITCRCROCASTAKAETIC T AACTSCAACSRETFEPT RREACRFTATG
10301 CCEIGAGRET: 7@ GRAGCETSOCAATIROCTRATRS TIGAGCATIGCC

10351 AT LD A ACRGEFAEAA  EEITARILCA

e GG ST RIS Pl

10451 GASSTGRSAAR ARETPGCATCAR B R B TE BT ECTE AP RISBCCTCTGG
10501 10 %ﬂisa%ﬁé@@éﬂ'ﬁeé@ﬂ' PAACEATATT NSICEARTC SERGANTTAG

AR AT T H G AATETAANTC

10551@%%%0% TGGTACTAAG 11001
10601 CACHBRREI APRNEREEARS AE%MF&%?A TEBED TR

10651 TACATFGALOR TCATRAGEC R ACACI I T G CaEEACTERXI8CF 19D 1

10701 TCEARIAGEEr: HETAAGATE A (BEACKLCT ATKA CCEAGET ATSAEARCT GGGGC

11
10751 %

C%a ﬁ\%%%ggﬁ QTR AR ETRGEGAGRE ANAATERCC
10801 T IO PR AFBACISR T C@éﬁﬁ%&ﬁfgﬁﬂ% &

10851 TGREREOGAGS: GGACTIGEOT ToRATHEECE IS TOLESACERERS TE1%D 1

10901 CORARI A3A0er A TIAGG ATCICRGAGE EACTET GRAT TEFTCCGATGC
o e R R I
11001 (Y AGTEET™ RARTRIGT T RHET A TPACACTR CRAAE0G

11051 CT GRGTGFCAC ARTERICATRCTICAASATECTFICCICEEE AFRSICTERA

1110 1AA@%@£@§KE@G TW@%AE@@%@CW@@BE@Q

11151

ex pr %% ol Vect %%&&Mkm&e@c@%@%@@é

11201CT(GFERARTGF EXEF-ErA
11251TAT@@MG@AT¢@M@@@TG@@@T¢GGFA@GA@¢W¢®§%@G

113017 T QeTACKAAG ARATAIAEA A ATACT LS CAC TETEAMAAT BICaBAGAGCGT TT

113515 $§%§§EQC¥38GQGQEKETE¥¥%%G€88§T@E%E%eﬁcﬂErEliE%@Qééc
11401  TGGGGGCTTG GTGAAGATCG CCGCACAGCA GCGAGTCCGT GAAATATCTIT
11451  ATTTAGACTT GTGAGGTGCG CTGTGTGTCA ATTTACATCT TAAATCCTTT
11501 ATTGGCTGGA AAGAGAATTG TTGGAGTGGG TGAATCCAGC CAGGAGGGAC
11551  GCGGGGGGAT CCA
SEQ ID NO:41
Nucleotide sequence of expression vector HCVHQSp20
1  CTAGAGAGGT CTGGTGGAGC CTGCAAAAGT CCAGCTTTCA AAGGAACACA
51 GAAGTATGTG TATGGAATAT TAGAARGATGT TGCTTTTACT CTTAAGTTGG
101 TTCCTAGGAA AAATAGTTAA ATACTGTGAC TTTAAAATGT GAGAGGGTTT
151  TCAAGTACTC ATTTTTTTAA ATGTCCAAAA TTTTTGTCAA TCAATTTGAG
201 GTCTTGTTTG TGTAGAACTG ACATTACTTA AAGTTTAACC GAGGAATGGG
251  AGTGAGGCTC TCTCATACCC TATTCAGAAC TGACTTTTAA CAATAATAAA
301  TTAAGTTTAA AATATTTTTA AATGAATTGA GCAATGTTGA GTTGGAGTCA
351 AGATGGCCGA TCAGAACCAG AACACCTGCA GCAGCTGGCA GGAAGCAGGT
401 CATGTGGCAA GGCTATTTGG GGAAGGGAAA ATARAACCAC TAGGTAAACT
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201 GICTTGITTG TGTAGAACTG ACATTACTTA AAGTTTAACC
GAGGAATGGEG 251 AGTGAGGCTC TCTCATACCC TATTCAGAAC

wa csII6RTIAA CAATAATAAA 301 TTAAGITTAA AATATTT THAI/EP2004/010471

AATGAATTGA GCAATGITGA GITGGAGICA 351 AGATGGCCGA
TCAGAACCAG AACACCTGCA GCAGEBGGCA GGAAGCAGGT 401
CATGTGGCAA GCCTATTTGG GGAAGGGAAA ATAAAACCAC
TAGGTAAACTTGTAGCTGIG GTTTGAAGAA GIGGTTTTGAAACACTCTGT
451%?1_%%%@(: MM&G&&&%}@T GGGT A
ST AT TR AT C AR P TR L PTAGET TS

551GT TTEARIIAAC AT FRANSIF TARERPRSTTT €7 AR GRATTT TAACT
6 01AGERT TEBEEERACRCEPAGCECTGRGACT RFEETTTIGTCGBRIAGCEEAGG

651W %@@QAW@W@A@&@&MWT
70 ccﬁﬁifiﬁg SEOCRG? . GGCACC
75 1ACW@W@@@WWGW?%%G&ACC
801CT GERECAAGE AGCACCT ARG SROBEATACCI GBCOGT GE3R:CRCAST GGTCA

g5 1ACGAGCTALTE R QA 0N Gl ChFel St o fdpb TP Aed Lo REECCCCTG

50 T AR AT G oA R LT & ARG TS G 0CCAC

95 ICCTHRCATESAGC CRICCTESSAT TE P TRATRACAACATIAR N CCALCAEST @GACAAG
1001AGASSERCEaTGAGAGGEAAGTC AGACCEALSGCAEBGEEE TEGRQIGEBAAGCCA
105 1@&%GT@M@CM@@§C@E@%@T@@A@C@G

AT R GO T O CAGAITCTOG

11“00(9&“6?@%‘%%%?6&%‘3
115 1GCABOBACACA G PACETEECCEXSHAMITCAGR X ISETGAREACCARAGGEGCA
1201CCTAAEEEEGC TRABACETIEC c CAABAGECATC ATCOBGENGEABEET GOCCC

T Gedddanbd Caldclaige TCCGAC

1251 W cEAREEAMA HALAMETee
A TG GIQLACATT CLAGIAACTE CAMICLIC SREI GCAGAG

130300 RRRFETT CGrEACAARAC “TEACAEAT GE“CCA

135 1AGOSGACENEC TEHITTTORA CEEXEARSECCA CEACABCT RS TISFAGAGTAG

14 0 1ICCTEIGAL €A c GEEAGACEIC cROAGEEGCGE TEFTEGACACET A @E&ECT CCAT

GTTCTA

14512 L e AR GO AR CAGT e IR TCT TC

e . CACC CTCATGATCTCCCCGGACCCCC%%GGTCACA
T GO T EEACETEAG “CEACEANGAC CECTGAGGT CA- AGT TCAACTG

155 IGT A PENT CAR2ETCENEISCTCTGCAGAG CCCAAATCTT GTGACAAAAC

1601 TCACACATGC CCACCGTGCC CAGGTAAGCC AGCCCAGGCC TCGCCCTCCA

1651 GCTCAAGGCG GGACAGGTGC CCTAGAGTAG CCTGCATCCA GGGACAGGCC

1701 CCAGCCGGGT GCTGACACGT CCACCTCCAT CTCTTCCTCA GCACCTGAARC

1751 TCCTGGEGGEG ACCGETCAGTC TTCCTCTTCC CCCCAAAACC CAAGGACACC

1801 CTCATGATCT CCCGGACCCC TGAGGTCACA TGCGTGGTGG TGGACGTGAG

1851 CCACGAAGAC CCTGAGGTCA AGTTCAACTG GTACGTGGAC GGCGTGGAGG

1901 TGCATAATGC CAAGACAAAG CCGCGGGAGG AGCAGTACAA CAGCACGTAC

1951 CGTGTGGTCA GCGTCCTCAC CGTCCTGCAC CAGGACTGGC TGAATGGCAA

2001 GGAGTACAAG TGCAAGGTCT CCAACAARAGC CCTCCCAGCC CCCATCGAGA

2051 AAACCATCTC CAAAGCCAAA GGTGGGACCC GTGGGGTGCG AGGGCCACAT

2101 GGACAGAGGC CGGCTCGGCC CACCCTCTGC CCTGAGAGTG ACCGCTGTAC

2151 CAACCTCTGT CCCTACAGGG CAGCCCCGAG AACCACAGGT GTACACCCTG

2201 CCCCCATCCC GGGAGGAGAT GACCAAGAAC CAGGTCAGCC TGACCTGCCT

2251 GGTCAAAGGC TTCTATCCCA GCGACATCGC CGTGGAGTGG GAGAGCAATG

2301 GGCAGCCGGA GAACAACTAC AAGACCACGC CTCCCGTGCT GGACTCCGAC

2351 GGCTCCTTCT TCCTCTATAG CAAGCTCACC GTGGACAAGA GCAGGTGGCA

2401 GCAGGGGAAC GTCTTCTCAT GCTCCGTGAT GCATGAGGCT CTGCACAACC

2451 ACTACACGCA GAAGAGCCTC TCCCTGTCCC CGGGTAARATG AGTGCGACGG
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TGCATAATGC CAAGACAAAG CCGCGEGAGG AGCAGTACAA CAGCACGTAC
CGTGTGGTCA GCGICCTCAC CGTCCTGCAC CAGGACTGEC TGAATGGCAA

WOLASIAZNAG TGCAAGGTCT CCAACAAAGC CCTCCCAGCC QHOATEISMAN 0471

AAACCATCTC CAAAGCCAAA GGTGGGACCC GTGEGGTGCG AGGGCCACAT
GGACAGAGGC CGGCTCGGCC CACCORETGC CCTGAGAGIG ACCGCTGTAC
CAACCTCTGI CCCTACAGGG CAGCCCCGAG AACCACAGGT GTACACCCTG
CCCCCATCCC GGGAGGAGATGACCAAGAAC CAGGICAGCC TGACCTGECCT
250 GGT WCTE@&'@'E@@GA JEEEATATCEC TCETNEEA GIEBc CAFGRGCAATG

G CAAGCT CACCC%GGACAI% GCCAGGT GGOCA:
260 m&%ﬁ% ﬁfé%cr R R o B A A CARCe
265 N\CTRCICCLERGAATHRGECT T CRETESIATE CCCESSRB ARCHRGEGETCCC
270 AGT CECHTTCAECCTEEEHXCECE CtaccCEIGGECACGA
GCATGG

275%%‘&@%%@@&%@@? &I@Fc%%&f A,%GH&%AG@% Xy
GCGAGACT 'GIGATGGTTC

200 R CRCTARAG OF O A T TR CECA PO REAGOCAG
285 AGOBERBFCCL ACTETOBOEA ACACTECCOGA COIXI RO GAGA GTGTGOCT GG
290 0CCRATAGE CREGHECTEA BCEARCEECTEACERCREGEGAcECCAT

295 R RILART TELLA L, TR LA LI e LECATARAT ARG IECCTCG
GEECCAC. GAGAA AGGAGCCCCT  GOGGACAGAC

GCT GooeT
300 A CARS S A CE S CETEHEFAC GEAEACTETE CreTErerd ke eeTaT
305 0CT CRGRCELT COCATEIECEAE. CRCEESEEEAT COEGFAGTEBATIEUCCGTAGS
310 GACAGREEETA ORETGAREEA ﬁ@@@@ﬁ@%ﬁéﬁ@ﬁﬁ%@c@@@f@@&@é

¢
> 151CCT§;530@@G; i icgECCTSEEEGT;’ 5’c;c;A;:’SEE ¥G 3c;c;AE%’;’éc:ng EGGT% & %Q%?%A%C CACTC
32000 GCEPACRECC TET T CAAEHA 2RELTBECARE C@W?C%FEG%MGT
325 COEIINCAG TOCTGIETETS TCGREACIGA TERATECONBECETITACT CGA
330 ACCAGHTEER: ACEATETRAG 6T T GETAGEATIOTEGT AT cGIohT AAATT

335 e e R e R AT AT T

340 LA CESAETE CHERECEEES: P SARBEAC RS CABCAGE AT G CC
345 ACCTGTACST CCOBBHECTEC ACTATACTOEGAGBROCCCTTCIETECAGCCAC

350 ACCEATTHED A CCtéEACEl chetérTo o cClfrteA@MGeATEIRACCCCT
155 SOCRCTICTC CTCTITICTA SATEONTOCA CTTTCTCRIE, GTCTOO0A

3601 GGACAGGGCC TCCAGGGAARA GCTGGGTCGA GGCTGGGAGC TGGCTCAGGC
3651 TGGCCAGGCA GAGCCACAGG GAGGGCCTTC CAGAACCAAC CATGGTCCGA
3701 AGCGAGAGGT GGGTGTCAGA TCCAGACATG ATAAGATACA TTGATGAGTT
3751 TGGACAAACC ACAACTAGAA TGCAGTGAAA AAAATGCTTT ATTTGTGAAA
3801 TTTGTGATGC TATTGCTTTA TTTGTAACCA TTATAAGCTG CAATAAACAA
3851 GTTAACAACA ACAATTGCAT TCATTTTATG TTTCAGGTTC AGGGGGAGGT
3901 GTGGGAGGTT TTTTAAAGCA AGTAAAACCT CTACAAATGT GGTATGGCTG
3951 ATTATGATCT CTAGTCAAGG CACTATACAT CAAATATTCC TTATTAACCC
4001 CTTTACAAAT TAAAAAGCTA AAGGTACACA ATTTTTGAGC ATAGTTATTA
4051 ATAGCAGACA CTCTATGCCT GTGTGGAGTA AGAAAAAACA GTATGTTATG
4101 ATTATAACTG TTATGCCTAC TTATAAAGGT TACAGAATAT TTTTCCATAA
4151 TTTTCTTGTA TAGCAGTGCA GCTTTTTCCT TTGTGGTGTA AATAGCAAAG
4201 CAAGCAAGAG TTCTATTACT AAACACAGCA TGACTCAAAA AACTTAGCAA
4251 TTCTGAAGGA AAGTCCTTGG GGTCTTCTAC CTTTCTCTTC TTTTTTGGAG
4301 GAGTAGAATG TTGAGAGTCA GCAGTAGCCT CATCATCACT AGATGGCATT
4351 TCTTCTGAGC AAAACAGGTT TTCCTCATTA AAGGCATTCC ACCACTGCTC
4401 CCATTCATCA GTTCCATAGG TTGGAATCTA AAATACACAA ACAATTAGAA
4451 TCAGTAGTTT AACACATTAT ACACTTAAAA ATTTTATATT TACCTTAGAG
4501 CTTTAAATCT CTGTAGGTAG TTTGTCCAAT TATGTCACAC CACAGAAGTA
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GGACAGEECC TCCAGGGAAA GCCTGGGTCGA GGCTGEGAGC TGECTCAGEC
TGGCCAGGCA GAGCCACAGG GAGGEGCCTTC CAGAACCAAC CATGGTCCGA

WOGOSHLARBGT GGGTGTCAGA TCCAGACATG ATAAGATACA THCATPAGIT10471

TGGACAAACC ACAACTAGAA TGCAGTGAAA AAAATCCTTT ATTTGTGAAA
TTTGTGATGC TATTGCTTTA TTTGRBACCA TTATAAGCTG CAATAAACAA
GITAACAACA ACAATTGCAT TCATTTTATG TTTCAGGTTC AGGGEGCGAGGT
GIGGGAGGITTTTTAAAGCA AGTAAAACCT CTACAAATGI GGTATGECTG

155 AT TAIAEETT CRAGHANIS SGACIAL ACAE AV TA TR JARTAACCC

oo A A R R SR AR R A ARG TATG

ETTATG
465 AT TATAACHES CTFATISCET AL C‘?WM@GF‘FWWC?WTAA
47011 T TAACETSIACT AGDACTELTA TCEICEEEFCAT C@N@E@%T@GMM@&AAAG

475@%@&6@8&%@@@&&6@ cOAAAAE BT, AAEETAGCAA

1207 e I R T oo

485 T CTYRPGAEXS TABAKCAGETTT TPIESCTEAT TACAKGSTAPTCECRECACT GCT C
490 1ICCATTCATCA (CETRAARAGGATTERAATC FAGARATACAGARACATAAT TAGAA

49511 CAGTIRSE AT ALGE AL AT &\E&%%MA%EEMT&EH&%%TAG’*G
CTTIAAALCT CIGIAGGIAG. T1TGIOCAAT

>0 CACAGRAGT ARGETTCCTTC &W&E\%&GWC%TCGTG

505 1CCTEXBEACTCCOTTCRAETAC CORISEEAT BCAANISETEGART CABBEEGCT GCT

5101CGTATOCE GG AT CROBACEG MATTITGEACT G COBETA GBI dRECGAGET

51510<3T A EE I CAHAAC @%&%@@ciﬁ@@@é\%&ﬁ&@m
GGGILGOGCGA, AGAACTCCAG CATGAGATCC GGA_ GGATCATCCA
CEERRRREGA T

Racescceci (v %"&K%&C%FF&Z\G‘F&&&AG@GG
525 ICGETGARTE GAMPCTCBT CCATEEENGGT TIBEECE POSLTTCREET CGGT C
5301AT THEGALEE CRAGAGRERC AEETCACHAGACATTCET ARG AMEBECCATAG

Co GGAA
SR G A SR i ooy
>4 0 R ET € T AT R G T T e R A ECACECEEEE" HEAETCATG

545 IAATOZACARRMCEHEEBEATT ATTTCCACKA FCARTATTECEECACHEBAGECATC
550 1CCCATHICKITAS ACEAECDAEAT cEEdleCCAEsTCeAFa3nad (ke ¢dzCA TGAGCC

P A T BT o AL G T COATG |

SGOyXTGﬁqGﬁgegﬁAT CAGAGCAGCC GATTGTCTGT TGTGCCCAGT CATAGCCGAA
5651 TAGCCTCTCC ACCCAAGCGG CCGGAGAACC TGCGTGCAAT CCATCTTGTT
5701 CAATCATGCG AAACGATCCT CATCCTGTCT CTTGATCAGA TCTTGATCCC
5751 CTGCGCCATC AGATCCTTGG CGGCAAGAAA GCCATCCAGT TTACTTTGCA
5801 GGGCTTCCCA ACCTTACCAG AGGGCGCCCC AGCTGGCAAT TCCGGTTCGC
5851 TTGCTGTCCA TAAAACCGCC CAGTCTAGCT ATCGCCATGT AAGCCCACTG
5901 CAAGCTACCT GCTTTCTCTT TGCGCTTGCG TTTTCCCTTG TCCAGATAGC
5951 CCAGTAGCTG ACATTCATCC GGGGTCAGCA CCGTTTCTGC GGACTGGCTT
6001 TCTACGTGTT CCGCTTCCTT TAGCAGCCCT TGCGCCCTGA GTGCTTGCGG
6051 CAGCGTGAAG CTTTTTGCAA AAGCCTAGGC CTCCAAAAAA GCCTCCTCAC
6101 TACTTCTGGA ATAGCTCAGA GGCCGAGGCG GCCTCGGCCT CTGCATAAAT
6151 AAAAAAAATT AGTCAGCCAT GGGGCGGAGA ATGGGCGGAA CTGGGCGGAG
6201 TTAGGGGCGG GATGGGCGGA GTTAGGGGCG GGACTATGGT TGCTGACTAA
6251 TTGAGATGCA TGCTTTGCAT ACTTCTGCCT GCTGGGGAGC CTGGGGACTT
6301 TCCACACCTG GTTGCTGACT AATTGAGATG CATGCTITTGC ATACTTCTGC
6351 CTGCTGGGGA GCCTGGGGAC TTTCCACACC CTAACTGACA CACATTCCAC
6401 AGCTGCCTCG CGCGTTTCGG TGATGACGGT GAAAACCTCT GACACATGCA
6451 GCTCCCGGAG ACGGTCACAG CTTGTCTGTA AGCGGATGCC GGGAGCAGAC
6501 AAGCCCGTCA GGGCGCGTCA GCGGGTGTTG GCGGGTGTCG GGGCGCAGCC
6551 ATGACCCAGT CACGTAGCGA TAGCGGAGTG TATACTGGCT TAACTATGCG
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TGGIGGTCGA ATGGGCAGGT AGCCGGATCA AGCGTATGCA GCCGCCGCAT
TGCATCAGCC ATGATGGATACTTTCTCGGEC AGGAGCAAGG TGAGATGACA

WOLASGHICZONG CCCCGECACT TCGCCCAATA GCAGCCAGIC QHTIVERXS®GUI10471

TCAGTGACAA CGTCGAGCAC AGCTGCGCAA GGA CGCCCGTCGTGECCAG

CCACGATAGC CGCGCTGCCT CGTCCTEECAG TTCATTCAGG GCACCGGACA
GGTCGGTCTT GACAAAAAGA ACCGEEECECC CCTGCGECTGA CAGCCGGAAC
ACGGCGECAT CAGAGCAGCC GATTGICTGI TGIGCCCAGI CATAGCCGAA

6601 ACGET £didac AQAMEFCH @@%R@AC&TRW ¥ch£
sl Gl ag oo
67 0ECEEFFERCACACEFFAICRE TR HEECES ABLaRSCCANFCTEIBGT TCGC

6757 TCCTGTICTART ARNACOBEEC CACTOTRCCTCAECRBCATGRTAAGLCCACTG
680 EANGE AR A EGRERGACCR ] Aot anblddAdaCAd e HRGAGATACC

co AT CRETTOCT AR T EbCT R T T oo

TGCGG
69 0EACCETEARGTCTOFTTTIREAR TARESTRGCKS AEFECRAARRKACEEFCCTCAC
69517 ACEACHZGAAA TAGCTIACA GCELEABGEET1EECICEEEETcCFECATAAAT

7ooW%é&€&EEcA@E@&\£&%I A I G A AZICAR A LELTCEAG

05 - Aﬁé% GGACT ATGGT TGCT GACTAA
05 T CRARATT QB REAS crT
710F CCACRTSSTEC GFPGCTERACT %@TWTWWWWW CTGC
715 CT CECTEEFEATECETCEEAC TTTtECACACILTCTANCEGCAEIANCACAT TCCAC
720ACCTEOET06,000ETIT000 TGS, GAMACCICT,» TGCA

CGGICACAG CTITGICTGTA AGCGGATGCCC GGGAGCAGAC

725 A LRI OR G S CEESCTGRE GoC
730 AT GACEEIRGHACABCHATAITA CRAGTLIGAGTES CTATAGRGEESPGTTACC
7351 AAGTATEREECATCAGABE: AGATTGHAC TcBARAGEECAG. CCATAEGCOGGT

74o£5T CARA A SACAATEE ARG AR CT
COGCITOCT  OGCICACTGA CTCGCTGOGC TOGGICGITC GECTGOGEG

745%@0@&%‘2\%‘6}& CCrEAETCAR REEDESTAAT REESTTATEC “ACAGAATCAG
750 GEGATARSBECAGRAAT THARE APCTTGIA A TRACEIBA G R AAARBICCACG
755 AACCETAivAn AGBCOEAGHT BERGCEEE THCFTERARAGBETTE0RCC0CCC

7601 CALEREAT Q%%ﬁ\ﬁt%@@ LA EAAG K@%&%@%@é CLOHRACCCGA
7701 CCCCGTCGTGE TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA
7751 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA
7801 GCAATAAACC AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC
7851 TTTATCCGCC TCCATCCAGT CTATTAATTG TTGCCGGGAA GCTAGAGTAA
7901 GTAGTTCGCC AGTTAATAGT TTGCGCAACG TTGTTGCCAT TGCTGCAGGC
7951 ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA GCTCCGGTTC
8001 CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG
8051 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG
8101 TTATCACTCA TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC
8151 ATCCGTAAGA TGCTTTTCTG TGACTGGTGA GTACTCAACC AAGTCATTCT
8201 GAGAATAGTG TATGCGGCGA CCGAGTTGCT CTTGCCCGGC GTCAACACGG
8251 GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA TCATTGGAAA
8301 ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA
8351 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT
8401 TTCACCAGCG TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA
8451 ARAGGGARATA AGGGCGACAC GGAAATGTTG AATACTCATA CTCTTCCTTT
8501 TTCAATATTA TTGAAGCATT TATCAGGGTT ATTGTCTCAT GAGCGGATAC
8551 ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC CGCGCACATT
8601 TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT



10

15

20

25

30

35

40

CGACCCTGECC GCTTACCGEA TACCTGICCG CCTTTCTCCC TTCGGGAAGC
GIGECGECTTT CTCATAGCTC ACGCTGIAGG TATCTCAGIT CGGTGTAGGT

W@eHNFLZTICC AAGCTGECECT GTGTGCACGA ACCCCCCGIT CGAQZERXSMID 0471

GCTGCGCCTT ATCCGGTAAC TATCGICTTG AGTCCAACCC GGTAAGACAC
GACTTATCGC CACTGGCAGC AGCCAWMRGGT CAGGATTAGCAGAGCGAG
GTATGTAGEC GGTGCTACAG AGITCTTGAA GIGGTGGECCT AACTACGECT
ACACTAGAAG GACAGTATTT GGTATCTGCG CTCTGCTGAA GCCAGTITACC
8657 T CoALAAN CAGATAISEACGECT JERECG (BETAMAC AL CRARKCCT GG

oGl T S oo
875 AACERRRACT CACEI TAAES "EAY T T C RHACATT ATCARRAAGGAT

880 CTTGA%EA@SH\WFM WGWAV@CAWTWWCTAAA
885 GTARMIAEEAGT AAAENTTIGR: BCEGAGACH ThMAGCANTR AR rARTLIAGT GAG

89°%%§é‘3%%§ TE%@*X’H%’5%%C%‘?C% OCA
895 BT CEHE AR AT AIEEEA AR AT TEAF CECETAEAFTTATCA

90 0 GCARTFRARECECAGTEHBEICEE W@%@%W@@Gm GCAAC
9051 T TAIAXHEECCH GaaAdfieACH 1o TAATRAL Téach TEEARGEMNSACEAAGAGT AA

T TG CANCR T T T AT TR T e

715 CCAABSAFEAMAGEREAGT YA "EATERTCECE CRTCF PP ARARAAGCGG
920 TTAGETCCETCIOGBECTROTS CATOBRRET (A TEAAGTAASTRAGBEOGCAGT G
9251 $A’é§é‘ﬁE@A«rr§Fr @Efifo_.‘rhm WM@@%T@%¥%
>0 AT AGT TN G S e iicaoe

935 BAT AR ARCEE T oACERATAG TCAACT PATARNGPECTROARCHERTTGGAAA
940 ACGTATRTCE: GEECHAARAAT ARCTOARGEAT 2CTIATTGUTGTATIGAT CCA

945 BT T AT Ar\CEA bl 1Pehé*eaOACIn GOk GRbFeendi BT TTACT

> AT AL BT T AT AT AT A" CICTrocTTT

955 T TCARIRTFTEAT FAANECATT ATATE
96 0 ATATATGRAIA G RATTAGRGAASAATIRAGAAT ”D@TW TAACGOECACATT

2651 CORSEAMAG SHERGAGRTS EGTGTAAGA TOACEAT TATEATTTTA
9704 L ARl A4k o IR T b Fenehd e T T

9751 TCAAATGCTT ACCATTGTAA ATGAGTTTGT GACTTTGTGT AGGTGAGTGC
9801 ACATGACTCT GGATGCCTAA GAGGACTGAA GAAGTTGGAG TTATAGGTAG
9851 TTTTATTCTA CTTGACTGTT CAGTGCTAAA AATACAACTG AGGTCCTTTA
9901 AACTGCTGTT CATGAACTTC TTAATTGATA TATCTCATGA GATCTCTAAA
9951 CTATTTTTAT TATGACACGT TTCACCATTT TCACTGTAAC GATTITTTATG
10001 TTTTATATTA ATGTAACTAT ATGACACTTC CCAAAATCCC CATATTCACA
10051 ATTGAACTGT TTCAAAGTTT TACCTTGACT TATGGGAAAT GAAAACCCAC
10101 ATTTTATAAT TTTAAAATGA AATGTTTATT TTATATTTCT GCAAATTTCA
10151 CAAGGAAAGA TTAGTCACTG GTGTGTGAGA GCAGAGGAGC ATAAGAGTTC
10201 AGGAATAGAA TCCATTATGA TTCTGGAGGC AAGGAAGAAC TGATGCCAAG
10251 GTTTCAGTAT AAGAGCAGTA TCCACTGGAA AGGATAAAGT CACTACATCT
10301 GAGCACAGAG CAGGACATCT ACATAATGAG TGGTCACTAA TGGGCCACTG
10351 TTACACTGTT ATATGTATAA GGCTCAAGAA TGAGCACTGA GGCTGTAAGG
10401 TGTATGGGTG AGGACATCAG GATGTAAACC CAGCTCAGGT AGAGGACTCA
10451 GAGGACAGCA CAGTCAGCAT GAACTAATAA ACATCAGATA AGATAAGGCA
10501 CAAGCTCAGC TATATAGGGT AAGGGATCTT TGTAAATCTG ATTGTGCATC
10551 CAGTCTAGTT CAATGTGACT TAGGAAGCCC AGTCATATGC AAATCTAGAG
10601 AAGACTTTAG AGTAGAAATC TGAGGCTCAC CTCACATACC AGCAAGCGAG
10651 TGACCAGTTA GTCTTAAGGC ACCACTTCTT AGACATCATG GCTTGGGTGT
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GAGCTCGGTA CCCATCAGCC AAAAAGCATG CCTGCCACAC AACATCAATT
TCTGGAAAAC GCTACACTTA ATTATTTCTA GTAGAACAGC TCTTTGGITT
WOROANEANGA ATCACCTATA GTGGCATCTA AGCACAAAAA CREAEAER0MIN 0471
ATCACAAAGA AATGATTGAGAGGCATAATA AAAATTATCA AAAAATTATG
AGITTTACGA TTTCATCTTT TTCCAAGTTG AAATCATAGG GIGECTTTAA
CACAGTGACA AGGAATGIGC ATGCTGCCAT TATGGTGCTC TGCCTAAAAT
GGTTGGAGCC TTGICATGCT ACAGAGAAAC TGTCATACAG CAGEEEGTGC

1070 CAARLICES A ATFIITERTA TR L CALEEAG AR SEHIAA nGAEACCAGA

1075 0 T EAATCARET AR AP HEFTARAT TOE PTG RAERCTRTT

1080 T GTCCTATTAA GAREIFTACHE QCCATATCARAASCTETREECHGARCEIGRACAACC
1085 CAGEAAChARAA CAEFCASEEET M@@I@T@GT@N’G‘E@O@&@CT@EETGT GIT

1090PT COLT LA LETANTLGT GIAF LA G dohin SeRAAKAEHSEHTCC
CCACATTA AACAACATGI TITCACTTTA AGT T G AAGACACCTT
10951rAA"‘F‘”AG|€i§&E¥fﬂbé??‘E§F?"€ﬂ*r RATCEFECTT TeTAGh ACATG

11007 CACNZRCFACICTCTIGBEFY @?MG@WWW@ GAAG
1105 GTATAAACAELAGACT ARG AGASJAGACA TcCECTIGRAATA G nATEHKGACACCC

CA T
o RGOS S TS,

1115\ GGPRSFEAES T FREEPFATT AEAEBREACA AR GE Y EATTTTA
1120 GTATATIRAGTTT TCACATATC GRECRIRTTACATAITRTACIRGAGITSE G G
112530 cerGAAAT GETTc AREA ToEat Ak cAT GAGTTIESTRACTREECIASE

oo S S M
1135 AT AERRETH N EETERSTE S EETETH TEATEARCAFETeAcCC
1140 T TARTICGATATA BCTENCRCAC G@@%@GM@AWTWTAWCGT
11457 $%%EIET’H GACAESTAAE GATITCITAT G TTATAATATRAATETAACTAT
GTTT
ol AR ORI SR AT
1155 hATETICERPIATAFATTTCT GCAAATTTCA CAAGGAAAGA TTAGTCACTG
GTGTGTGAGAGCAGAGGAGC ATAAGAGTTC AGGAATAGAATCCATTATGA

TTCTGGAGEC AAGGAAGAAC TGATGCCAAG GITTCAGTAT AAGAGCAGTA
TCCACTGGAA AGGATAAAGTCACTACATCT GAGCACAGAG CAGGACATCT

Exam¥te 0AM (e Fied & FTEH4 SRORE S Talitng humanised antibodies

VHE/humV1 and VHQ/humV1
To determine the efficacy of the CD45R0/RB binding humanised antibodies VHE/humV1 and
VHQ/humV1 in comparison to the chimeric antibody the ability to induce apoptosis in human

T cells and also the ability to inhibit human T cell proliferation is analysed.

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
cells by using CD3-coated ferromagnetic beads (Miltenyi). 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 isolated from
PBMC with a CD4 T cell negative selection kit (Miltenyi).
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TTACACTGIT ATATGTATAAGGCTCAAGAA TGAGCACTGA GGCTGTAAGG
TGTATGGGTGAGGACATCAG GATGTAAACC CAGCTCAGGT AGAGGACTCA

WOROSHLAGCA CAGTCAGCAT GAACTAATAA ACATCAGATA AT ABIBMBAN 0471
CAAGCTCAGC TATATAGGGTAAGGGATCTT TGTAAATCTG ATTGIGCATC
CAGICTAGIT CAATGTGACT TAGGARECCC AGTCATATGC AAATCTAGAG
AAGACTTTAG AGTAGAAATC TGAGGCTCAC CTCACATACC AGCAAGCGAG
TGACCAGITA GICTTAAGEC ACCACTTCTT AGACATCATG

e S S A IR T om0 oo

and tA&OAE] 6168 obtaeld éliEAs &IOM (LalsEEe $02hddd WIRIMOAZ0 medium

supp AR e 9 o PREA S ERE r SRty AcLchelse

10901 ATACACATTC ACTAATTATA TTATCCACTG GGTGAAGCAG
ApopfaSf3ESEEY3TC 10951 AGGGCCTTGA ATGGATTGGATATTTTAATC

Hum g A et PAl AR AR e T U e n Ky e
(RPMTS26T GEACCST GASORBOET 6RBETCHGAGh GAGATIMERBARR birfiing chimeric

indicatéd, QTSI Ankin2@ag éEﬁTF@BTTfF@rﬂm%tl human IgG (Cat.No. 109-

005 ORGSO AL T R LRGN 0 s e

sa mmmaﬁmmmmmmm@wn ThTalKERs TiEkoduced

by G ARSNGB AR AT () o

samplesGitbUGCEpbs SN F BT GIT40%4 191D TfoAdalTpe it cfob&hikkelr Qkrlier

GIGITCA ATTTACATCT TAAA TT 11501 ATT
expe A AT TS LS SCATRUFSLREE SoREnAIREhergadot
GCGGGEGGEAT CCA Exanple 9: In vitro efficacy of

After \G/Mﬁir?ﬁl a?u$ mgh@ gr&@mbiﬁtﬁd a?z;ﬁddtnsdtr@%avwﬁs‘w&bpm@d to flow
u (0] etermnet e | caC t he
CytOWEﬁ}Egcﬂ'ﬁ&gﬁ%ﬁ%‘i’w?fégﬁ é(H*ﬂ“u"B%BP%@OWE}a “%BV% Z‘Sm@ 556419,
BD/Phérnfiegend ah @it T eell RRrihIODXPE (@attND 3dB61d) @mbhémtrygetnp The
i nduce a eﬂ%OSl s in hu

and al so. the, abi
samples 3R FIBINE Breftem Diekinspp 6\Pgﬁaf%tffa'f%ﬁﬂqnia %En gare arnhlyzed

using@Bé ICell@bskt Fe@gefivarePer i pheral bl ood mononucl ear ceI l's
(PBMC) are isolated froml eukopher esi s sanpl es of

d Kk d
From iR HER POl B eBy % LAt YR AE OB Y B RH0R:F s gaaton
used fdrhiingasi a LKB). PBMC used as stinulators are first
depleted of T and NK

A A 4
r= m A2 (“Sigmoid-Logistic”)

A::  final value (for fitting sessions set to “shared “ and “floating”)
A, initial value (for fitting sessions set to “shared * and “floating”)
p:  power

Xo:  EDsg; 1Csp (se€ below).
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cells by using CD3-coated ferromagnetic beads

(MIltenyi). Beads and contami nating cells are renoved
whyoosmemed i c field. T cell-depleted PBMC are UBEHERR04/010471

stinmulator cells after irradiation (50 Gy). CD4 T

cells are used as responderqggel I's in MR and are

isolated fromPBMC with a CD4 T cell negative

selection kit (MIltenyi). The obtained cells are

i tneCReNES e R SRyl et SpabiRe 3 pty 13085 fre7
nM, félleiles! b \&1bamE deith 377+ RAMMIEED4GROARE bisdipg beirent adtibody is

ess el AT R BT R EHBE MM opt osi s assays Humar

PBMC of three healthy voluntary donors are cultured in
In thegresdrice wé dictovs{liRkihg a6i€rADURETDp values gret shifeeticdrhmitically

v PR 91t FREL R kD E NG AP resence o

crossdinRert permPSd higrier velRi apdptbsis atedre HighaantibodsedricBhiratdns, now

r eagent (ap') _-fragment of goat, anti-human 1gG o
reachirgb A ot Hsones Aoy er oy AT M ta.50% of
apoptaBisnh tke pesahdsadficpsssdipkag therdureesa@ntibagly cacdritv@ition / % apoptosis)

oo E RN B R e s PR Bt orcenvatons (-
5nM) autdre debyagopa@is it sel icdrrssinds @ntheandxiumngvelbbtafi=amh €&, absence

nanel t 20% (Vv for s | es. Wi t hout cross-1.inker
of cros TGker o §aP05 PIARoWUS eAtBBY o el e ey PRt i 90 M
and aP¥piesis estsenadnimyt TaBe%tdiate Tlaell pomutionof PBS does

not affect the readout. After overnight culture in the

of .the antibodi.es, the sanples ar ubj ect e
Both ERIPRIRE Jocing Fripadined L satal isliaqnidbetippbr sada
compafaid CHASRUIFRE Bihdihgroditheré-rhhg With Cedpebbto th&ibdBifty to induce
BDY Phar m n%ﬁg“ﬁnd the T cell marker CD2-PE (Cat. No.
apopigaIg dhiy Mgy i fi)fEn). The sanples are run in a
Bect on Di cki nson FACSCal i bur instrunment and the data
MixedL yamphvalipzreshetion agsdybe Cel | Quest Pro Sof tware. From

one L84 B oS M B e

irradiated (50°Gy) PBMCx#h sa¢h WelSbigmowvelt tgirsplates)in the présdiak or absence of
.}/al ug (for, fitti Fﬂ] essions set to "shared " and

the ditferegLeqnggniyations o tal value (for fitting sessions
set to "shared " and "floating"”) p: power X : ED; IC

The nfiseecdlielapspullurédfor shizgnard piolifarats-is datsehinedblizbbisimglhe cells

.0 3l,S,. oSt effecti i th an ED val of 14871 n .
wit ‘H3yTE g Ty Reisl RO Th-nosises Vi enhbid st anfiagy
concehiriati®t ks @xprissaDay pérsehtags intithtRatds\vdesuiiddd iaExERplead.ue

of 24401205 n the presence of a cross-1linking

The i3S TeHsiiacorBr P a8 ohgP BrUPMAe (AP Ao LR i
evalusatedm thusterespondegidiimnuiator comeinatierse Al @ntidodies inhibit the MLR in a
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 parental chimeric antibody (ICs of 347 £ 434 nM). As

usually seen with MLR experiments, donor variability is high in these experiments.
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cross-linker permtted higher |evels of apoptosis at
very hi gh anti body concentrations, now reaching up to
w@o03262iner eas t he absence of cross-1inker onl RCHEPO&O0471

for up to 50% of apoptosis. n the presence of

cross-linker, the curves (apmii body concentration / %

apoptosis) are bi-nodal with two plateaus: the first

pl ateau is reached at | ow anti body concentrations (-~

re the apoptosis | evel corresponds to the

VHE"Q?% uV\A\veievel obtained in the absence of cross-Ilinker.

To ad@ifess ke binldgisl edfeetbnl VHE-NFSDIteth\at mhmgrh’g apdptdsdslin human peripheral

blood %)(?ﬁ %QEI%%I c§8€ émpgqg%pa%?t%g {nglztlha e%@\{%nl@&i\é% pigsence

of variwiug aton@prih’ahmm @‘eﬂ-lm39ﬂmmaﬁluaidba're§bbﬁdu§vlﬂy Myjénggbﬂﬁnding of
| CDA5R0O/ RB bi ndi ' ] b

e s B S RRRL ST B RS Rt

overnjght ined ml fiesaculfure @hddium Kbxtathirgvapibos ybeceReatdrisai either VHE-

73D ofaieiherdp e P 4SR A oigdRe BRlesle VaRah Bl umv, or

chxme(nE@nfBDD@Bdm?BnnHachaM/sb{ypéﬂgéﬁcmfdl mAH lna®itdra tRSslinking
resence .or qpsence differe
f

F(ab B g TR o Ber AR 16 fiiat Aot miass Fancenizalion 9faash mAb is

added, (Drlilmﬁ:kldwi@}(ﬁoésﬁlﬁhrm of thé WWRBSMM?MQ@QI@S Ipy H@Lfb@éms which
ce ast -

it h h dine for the
can of i ius. Yt eihers Sk it £l ol RS Ay ST eB AgT B myat 400
times itife €XRILE @Q_ﬂ?_/g@ﬁ)r??(gi) et ?@@meamhbhtremevaﬁ aétﬂ§ Q{e‘ Hé@@ls;jeﬁded in
e. effect of increasing concentration
FACS R TR Coman B miHTE S 9-1b kY EDTOGTASL s WK Sompgizide) and
seedequﬁt@@@dﬁelﬁ%bﬁ%rﬁh%roﬁ%’@laﬁ@ QNG d@hénty%fﬁ'xb@ﬁjée@@ Iper well. Each
hibit the MR in a dose-dependent manner.

sampl\%gf Gels ig é"@éb%gv@)?’oam@uﬁsrﬁt e it o Hkafd AI%‘H@[@Q”W'”Q 100
pg/ml\élﬁﬁérhﬁﬂ%uég seerﬂMbl@éden\éHQIhé'Wémé 3fes chMandaﬂfhh

hunmani sed anti bodi es are nore tent in _inhibiting MR
phycoeRhin (F& ) saniegrtad G tﬁéﬁ’errﬁlfyawrn%wel(q Aftgr washing tme by

Centnﬂﬂj%tlonA‘éeIléSé#é|rééﬁs§@rﬁfédVM1 Yy bO M&l&ﬁrﬁ’l%rbi‘@éﬂt 2nn8RAY staining buffer
ar i abi

(vendy BBARIGeRHEDRASI RaWPITINEo 4001V E4T ¢ HabelsdohanginV. Upon
incub&fohasit 13hminvids- A fSdh RN raturd Hethe gla?k? ?patrﬂ)ﬁé §cﬁrﬂ)nﬂ}ém (7-AAD)

peri pheral bl ood nononucl ear cel

is addpéﬂm%(ﬁ @ finakenpaeritption & Aiughn! and anstyzpd ssiag @e':/’&SCa“ ur flow
cytom¥Rr (Bétiore Bﬁﬁi‘ﬁ%ﬂ)afibg%ld& ke %MM#IC o%d?uce apoptosis

subsequent |y anal yzed for binding o apoptosi s
can bergalRepteiioaxamenaysis piolie @masnkehrapoaieaisy(Siiniensiyrad hemexinV-

FITC fidted depEDat REQ%S a8 oni d? ahtititd tdoﬁ?éi'graﬁﬁﬁ Eéﬁb@gﬁ‘; JitWre Origin

contai ni Ng vari ous concentratio
7.5 withariFiomoidsal/Lagisticeurvehiittias egeatioD45RO RB bi ndi ng
mol ecul e variant, VHE hunVl , or chineric

Upon §Lﬁ‘ct,H arfeite84d thégﬂpef%ct %F‘al'l %@%@)4%/%@&% moRRuIeR is

dition, crosslinkin gnents o)
obser\gaﬂaﬁt Iamqonwﬁ@ﬁomsgofoa lbo atlﬁw levg5ef leemiben 8P %t T oell arfoptosis is

found eﬁ@EHAQ/alué f&j@%l Hd fébél%@g@é@ééé 'is%‘élé‘u@eté’é a%\E%ﬂ £0.13 nM for

ecu es c-receptors,
VHE- %@@Jhumw v‘?«t\iughemomcre@trﬁmS f @ptibedyeapentosis aarebe\mihe@ﬂ m up to

70% PYhLERENS. THIRDL ARIfPfor A2l 8 Righer level of apoptosis 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
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times the standard gravity force (g) and the nediumis

renoved. Cells are resuspended in FACS buffer (PBS
w@osaraing 1% v/ v FBS, 0.1% w v EDTA and 0. 19@U/EP2004/010471

sodi um azi de) and seeded into 96-well V-bottom

mcrotiter plates at a cel l[10¢ensity of 1x1 5 cells per

wel | . Each sanple of cells is incubated for 30 m nutes

at 4C in 50 mof FACS buffer containing 100 ng/m of

' bi ndi
exanf 78! 8416075 LB RO BnIgRERLIE o 1l 19 S Lee
identify human T cells. After washing tw ce by

Chimesn€CP#5RBMAD bindingehdlscude e r esuspended in 100
cal cium proficient Annexi nV-staining buffer (Vendor

ro EPLEIBLELPSEB s oB R0 SRR Rl ol ot sorgms ar
expresseghby tepariatsuieekacyte: subsetsr k, orderdnideteragtel the mukbeyt®subset

reactl(n? %4538/%@)%9&% cl%h‘é?c%n%d(@&@gﬂﬁfmérf@ﬁvéf@g{o rq'tlabelmg of

nal yze usi n et e
humag Baukooyte Dtk isnissats pe ¢ markmarﬁd)smmhmmmsnmU‘dlneﬂuorescent

abeif 3%\l AL PRERY B8] 030 R hELRHBL A L G Notowec

e -amount
by flotvhoytohmatiexamnalyBisTC f | uor escence) i nduced as a functl on
of anti body concentration using the software Origin

BneﬂyzJ ge}%ég k?se@ rsoﬁéjsz?\ll)/a{k(@ eﬁ rig%agéti effhluér%lngﬁalrst es{ﬁl%@d

dueh5na yses Tt
mono@MEﬂCdeRB(RBM@) ﬂngmwl ;mmﬂet!s husao ipsephesal:bled nepivophils or human

bone-grg’gfowéérﬁ/%eb ?\Qﬁﬁa 0 o?em: s%?l?}fells%ré J?c}ngn %\éetl\y ﬁguﬂa? 3 intRa”

phycaesgbitin-nouptidd a;ntibedlei; agélnaqmlpt 0F lysnphscyted)cGDa# @doa@cyﬂasiﬁ,lcmg

@ yrirogyb], cilae ealiels], Rl pptadlh EDke R RRGEN k& As9ERer cooeb

(grantibeytds)c Binhdtandhes Hildlingbliz FfT-labelad lmhmgaricmmﬂmigﬁerblndlng
mole%%é%h;%%}%ﬁ%?y% oéztﬁ%gpgﬁ%q%{e%dgtgﬁhsﬂ& r}aitg?ﬂ'\ﬂiﬁeorrceus and
granuiddiztcsl/ By ot oivlatdlsts or Bdyapisodfespt osis in human T

cells, which can be enhanced by crosslinki ngExanpl e

10: Specificity of CD45RB/ RO bi ndi ng nol ecul e Chineric

CD45RB/ RO bi ndi ng nol ecul e The CD45 nol ecule is
VHE-BXpD#ssdd on all | eukocytes. However, different CD45

i ordgh B € e BeRIKERSTup et bGP Fc

immunheffaréstehylabdlinglofd hRBARE Ukbogeswitle buleet-spe @it inbdeys and

simufBh S Ful PSR UBLERE S ) ARG LD YN oy i
perfosnady fdlianved bg flowrytoaidiyemnassignt | abeling with a

dye- conj ugat ed CDA5RB/ RO bi ndi ng chi meric antibody is
oron 3By b APy B b s o
monopueparadis (PFBMC) Mnmnarp@efrimbfm aloobl Ineotdophiis arwidbsiified upon

ncubg i AN G o HOTURH G2 i 280 e P he RRR g araiagytes),

CD14s(hreymocybs)sChn e (halanat kifleresdiidynd monbatte)NCRA® (B lymphocytes), or

coosBRalepEs) Sadihe irantng &3 P ileRR R oRyLay 1 s
detecfed3zh T 8intMoces, Shonocipés andtmlabkitdrately andCiz0ulobgbsirbalt not on B

lymph%lc{/tles ThusI {/ﬁ?i M3D%’P6m\91 molecules do not react with human B lymphocytes.
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(granul ocytes). Sinultaneous binding of a FITC I abel ed
chinmeri c CD45RB/ RO bi nding nolecule is detected on T

wo yoophaeyd es, nonocytes, stemcells, natural kpECT/BP2004/010471
cells and granul ocytes, but not on platelets or B
| ynphocytes. VHE-N73D/ hunivVligg order to determ ne the
| eukocyte subset reactivity of VHE- N/73D/ hunvl
i mrunof | uorescent | abel i ng of human | eukocytes with

t 3 i fi
___r_%mDExarﬁ Q%'#fggfoelgggﬁ' aE '? gsort.ﬂ]é%ﬁsd(}er e&%g'na]tﬁ'a'a‘feéla) and of
functibirally/Bivalyzed T eedisper f or msd foll oned by flow
cytonmetry anal ysis. Briefly, speC| fic subsets of a

To dofbfRilals behy ol CRRRRSIT Bl AP HRUPED tstre Soporossor

T cellsetlterarmbodi)snsmwdedett/arﬂmed:oup@rnratmnsmmtngahe \yehdration of CD8+

RS T R T T e i .

lines lard geierateh ltisroagtdrepeated oas)ure LD L+EhUryaphoe b &ads wilhi CD14+

CD66b | oc i mu neou ndi n f a
numa Renp s PR S B L e Oact R LORfeses Gan be replaced
with & wmbnmesyte BRNRRY2 pSsitiveadelling ak ah M1 &rRigeR-ppéténting cell (APC).

1 s BB s BRI R el (P8 A FE RO gke M e chimerc

antlbb&y@’@qﬁ)(é@ﬁljl’gﬁkélﬁ?}ﬂb &ofklsd lﬁUrﬁér’é CDsgk I'I'C’(ltéfﬁé aAd trﬁ§ mlxture of cells is

_ ressor T .cells regul atory cells) _and

stim FafRR I W 11 Riah, o8P S i thn S GBSl Formibe culure in the
preséH@;b'df CD4@§CI7‘R§@4@RQ rﬁ@e@ul@‘i’d éHJe fchr*eﬂﬁéé ﬁeqpﬁlytiﬁgauétl@n in an

i nduce suppressor he antib g 'S i'ncluded at
]

antibody-derpsdersheemtiagion ﬁ@ W@R@/%@n@ea ehigierig mnipodyig prepent
d unn? ?/H‘P%L )II*N(J)? %§s{%€@ﬁhﬁev ﬁ]dY(‘fag ﬁ%fﬂé@tt@rﬁfﬁ%gtn@k Wit ’th“rlar Eb%5R0IRB mAb

lus I n enza. ese I nes ar
has igdired &4 T helbu@nablepéawmessdnq:hbetam\eatxoﬂ oUD@shlmlsmted T cells.

Becagﬁgpg@%yh tl% Bhs@%%apﬁ"@;b Q:%}fé g)ath% qu:f R dblﬁgiﬁg

ater on es Cc
chimeia antigoty therantinorp owydearsefuy end igegses.i wheare acdalsrleghlatmi arsi/or

, i h
il LA SIRIID &by ABle pluySHSP Erampes o e
diseasks BROURB UksiMiung dtslaam irenspharnit bejegtioar psamiagie dderirtatitis,

,nﬂanf,#.g@g* %(O\A,eﬁgtsfg%g |Jl;lg%r}aegg|@8+ T cells and this mxture

Wi'th the MP1 anti gen on APC,
the addition of CD8+ T cells fromthe culture in the
To dgmesdatethefabUiyg RMRBerd GRAPIGOME bioding niddeqits t reoder T cells

rolE 5SS NP LU 1o reimiepreg Ty
antibedy isdnrdiudedrduribg thg @rpreé@emf CO8riTneplltlines rdaehvaywils ﬁ'wyantlgen

et L P O BB A SRR RE il | oo
activatingghe$ skelig(exheseagiriov &t COASRO/RE bisting chmﬂrataeudbd’dy) with MP1
antig;érg é#ﬁ%tg?tgrg %9 Zﬁ. g%éﬁ%%é@@wgg%gecﬁ C?D % 8?58 Ohgxhlé culture.
CD8-ahtcelironhit expseddo ADFGRD/RB pidsingusterhatic am_lybggys paevisisly produce IFN-

1 upo 5 el B B P C G LiRTs FrTerle JipIRRSRPIRE
bindirkxetiplegs antibogiy showliaseakedly ratiticud & ngtistentprogudibs easRScytokine
in restpgrqsnes% tﬁe an{ geén schmu?us dggggétlaa%ng thedgbggl&b}élf' binding chimeric
antibody’s ability to functionally 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,
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i nfl ammat ory bowel disease and allergies. To
denonstrate the ability of a chineric CD45RO RB
whrevdiongimol ecul e to render T cells hypor esponBCT/EP2004/010471

(anergic) to further stimulation, i.e. to functionally
paral yze T cells, the antiheggly is included during the
generation of CD8+ T cell lines reactive with the

antl gen matrix protein 1 (MP1) of henophilus |an uenza

ned abov Paral ysis.is ssesse
dormef e lasBF En R SD ot Ao SR e Rvd) ! Fobulafon s
thoug!ﬁihb'ﬁf@hﬂn@ut@ﬂblﬂi@;ﬁbthol@g)lh MP1 antigen presented by APC.
CD45RO RB binding nolecule is present in this

culture CD8+ T cells not exposed to CD45RO RB bi ndi ng
Exampl¥l 1B1Mh ¥ivd$tubra)in Bowihauskik niiceduce | FN- g upon the

mentioned stinulus. n contrast, CD8+ T cells

pre-treated wi cH ndln chi i C.ant.i —
The trinuHC REVKE! or SRRk O T PLGRE BTSN P Tgptomation s
tested! iy SEIPidREHUMah 8RIATRBENEEn MRivititialsg € frafdplantdisnto SCID mice
denonstrating the CDA5RO RB, bi ndi ng, chi

(SCIDAt PlgBLgncthgbiflammpatey Rreffse ioMADFE Y %ﬁ%e Hams{pripg of

monoﬁ&iléa‘? leUR@ERES RoRted Fdr huMEH Gidigdu=pd ulreRedd ok humaekkin donor.
hypor esponsi veness by the CD45RQO RB bi ndi ng nol ecul e,

the anti body may be used jn di e uch, aut oi mmune
TranspipgieieR 8" hw@m@ Hign 'Pe?%btm'sﬁ?&g@a’ﬁw §§'F§'7 rmatitis,
Two shfﬁil'p?éﬂtéggp E:W)bﬂ‘ﬁ@hwadla‘a@m%ﬁn Qtﬁbt@lhb@ frigietBe Wért IHaingarian Regional
tivate

Tissug BapleV PR Ro p@;ar}) co:ﬁ%{q&gfolé%npzén%ﬁe gp@%mtgf hgtf: gg&flq{y laermls and part

of the%@lé?lde%isnar@tﬁéﬂsﬂ_ Betet BeMaRRME bed féﬂﬁﬁpbélt—béﬂk dide® of SCID mice
I ndj,ng chimeric antlbod%

B/ RO b
C.B 17 ﬁ@br@ﬁﬁ@wﬁmc. < Lyt micp Jscarc.Sesmapiue W&%WP&%&QWGM of

mousé rsﬂm ﬂ‘?é H@éht)} (BTQhé/ g%{ﬂ@gssrlngﬁltdg?nd;gﬁrg{rﬁ%?gbggggdlloﬁﬂg[?ramsﬁl%ntatlon

and sygarpekiba BT e (SEias S Hige@eRBIg Rag 14 are selected for in
vivo tés%H?%‘FYZP@%RBﬁ'QE@Fn%%gféhﬁﬁ%rm%aﬁd' vidual s unrel ated
to the human

in donor. Transplantation of human
adult skin in SCID mce (SCD-hu Skin mce) Two snal |
Engrafimené f iuman@pnetudaaradisda S0 dkee (obt ai ned from the
Monot§déar rl&?fe”sf{‘ﬁplﬁ@ i9918tkd Fofsiendnadil é&ﬁﬁ%lo@é&f (WHRTB, Gyor)
consisting o e entire epiderms, the pa Xw
after epllrusRensiah (Yaing adfe"tdﬁéo‘?'%ttqno'iﬁ‘@re%ﬁ?f’é’v'tha?r %lze 50 fnesh) and
standé &at%?ﬁlt)agrta%%n@%rok&?uréé glhbuél@ df Lt o s ere *éaﬁ}’spéhdjéiﬁn afs ml of

Tac-Pr/ (dc Lysf mce (Tacon
RPMIESRAERSAR, iNRsted .mrap@moa@@hfém O G¥BEESaIR| Gy Opjfo the SCID-hu

Skin rﬁfé?l Tﬁé/seocfpl Bnﬁ\bgfséﬁaklé bbén fHPJﬂHtlrpfn%Qloqé' %k&gm%n@s WasKSufficient to

transpl antation and successf ul
induce aa\ﬁbpl mpé?avHﬁ) te>0Ycpihe m&wﬁhlw&éwe@@rﬁﬁpﬁwt@@é%
are selected for in vivo testing of CD45RB/ RO bi ndi ng

the %ﬁs@g%sﬁmg{égtmnt of hunman m)nonucl ear
Ant’b&@@ "’ m ce Nononucl ear Ieukc&jes ( Spl

SCIDihuHian s rQﬂWhUWﬁﬁ wilbumagpinkee eafss el ¢ RO binding
chimeéYnlib (Y&Iwnﬁ\%r{tl 1S5 Q5D r‘?\lﬂ\b(a‘t‘%bi?‘@ |ﬁ1rﬁ&hétel9la$tépﬁioﬁémﬁﬂéar cell

S| eve e a sl ze 2; st andard

injectiganati days Graxdi Teand @irvvﬁ%brumté@/almh@r&a gls ABFbOGW%@IGS*eWed
subc%rf‘erorugrgs(gégwqiwv' F‘BS gt éﬂmé?fcor%%}{'(réﬂ&/%mgﬁ(@cbddpm%ﬁrﬂb W.).

rrtonea on experinental day O,
t he SCl D hu
Evaluation of anti-CD45 treatment

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
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Skin mce. These Spl nunbers have been found in
previ ous experinents to be sufficient to induce a
wo edolabe2seno- GvHD i n >90% of the mice within 4PEI/RRBRE010471
after cell transfer. Antibody treatnment of SCI D hu
Skin mce SCID-hu Skin m ceqqyreconstituted with human
Spl, are treated with CD45RB/ RO bi ndi ng chineric
antibody or with anti-LPS control mAb at day O,
cel | ect i.on,

d f
resu RGP Gty T auslRg olfef Oa 5ot ab PR R i bl Boest
(Manaﬂ meﬁhidd) wiéth eite iselp oIS pnatod 9l spitivarec A} therentiQff time BRriatentbiopsies

of huispBrRRTBe BFS e Bidkang B DY YESRAR g fiom sacrifced

mice Wﬁ&&bﬁa@alftm{nﬁbs@tg A:lhmnsle rarf wg@heb @dﬂneld t&egamsgs(stefd)réweuttl‘w\sfer)
0 e n ant e mce . | TOr

and b ua Praieient FUSBiR BVahscn e Fefhch i it realtn

statué.henes vedresdion iMeslanayestritedtusigth@bodyt weight versusathysbost-PBMC

urvj val analy SIS u the log-rank, test. (Mant el
wansTRE LGS ORI ST N oS BT Lt Dl P BPEACOReRl versus
anti-GI4b Béatbl enig)Res tarmpdre®usipg ltt@n@n‘ pardRicIWanh-@hithéstest.
and mouse |iver, lung, kidney and spleen are obtained
fromsacrificed mce for histological purposes. Al
Resuli§ ce are wei ghed at the beginning (before cel

The Hunadiséien yrafteGird Yerp ugh eilératdenyetkp SOIDBNIte. (lmwryytwevgaafts undergo

days) as, an direc timation of t
2 pergRiat ferapp e PrRea PLe B MR Ta1he IahioRa VR efglotic crusts.
About BQVd@Q@' féfté&etlré]ﬁblaﬁféhsml shélaystsrap bff H%\@}attg ané F@@awaahmg
ai ned ronleac Se a d supse uent |

@
contegsh b TE oAU Sl BULIER P erMb m LURALRmArL A Bugng tis

proces8MPRIHefhdnSIkitdgrahefuse Wltﬁ&ﬁ@ﬁ@béérﬁ mMdu3B s\ dnagienkrsd a network of
Results The human_skin grafts are verégvvell tol erat ed

freshiy oo PETFD VRFRES NPHEYTNEP S St Wihdht underinegaouse tissue. The

CIrcuIBﬁrﬁg RGah Sbﬁt"réﬂs'fé?fﬁé@}iﬁt@ SuIDafwsioh nfie @t bferihesitdl Wby 0, dgprox. 6
formati on of 3/ perkeratotjic crusts._ About 5 weeks

weekaﬁﬁéf sl §AsgRlanietion) twitraiebeskingralts and afirregqqpitign f plloantigen

mole@N&s EQB&Heddntthe BURak Skh FhdUnPEn ﬂfﬂanﬁﬁ&o@h&ﬁﬁ%@ rth§ttHa%
structures observed in normal hunman skin

reserﬁ’?'é@%%‘é"th theeskHUREAMERIORY BfioaPISOGCHE BIVR PHPTHE 55'81 %f@etﬁ?t in some
case@”@&%ﬁle B’es@r%?t %}gftate a network of freshly grown

human vessel s that connect the grafts with the

underl%l ng nouse tissue. The circul ati ngkhuman Spl

Treaiment ot Bepe MiGail) GOFPRBIRORINAINgcBIBgrigan %dé/r%%fﬂsa?s the

mﬂan‘i#ﬂ%to@\/ pREBILING eVl thedbibBlionSdfithe hiiABS BkiA sl Qﬂ)ontrast the
infiltrate the skin grafts and after recognition

samplg pejainer g iN6IcRBIRIdPatoggPRISe v AR AT SKaTith muliple

srgnsrﬁ?%t:ro%& drfdfd GRS b¥stFREGPBSBe chld@FmBadhis RRED ANESIly
h the skin inflanmmtory process occurring in

momi@gfeﬁ byueyearddepumented iytimple RisiRgrapiy & theomisket el y

destroy the graft. Treatnment of these mice with

Six o%@%@@ Ri) BHinNEicE BaASErEd Atk bRV eRURBIRSH and RBated with

| ammat ory process and prevents the rejection of

t he
Contrﬁluﬁfﬁ'ri-%“k mbgahaﬂft%strqvgd'afmnwagtpw lieﬁréor@srﬁ!ﬂaéy yistbig Pﬁéaye 23 days

after Hd?\@h&&]é‘ercdéﬂttrraﬁé»feﬁ rAﬂ%l@éjsWt?&]sﬂ@Pé(ﬁe ﬁes%§slh<\!l§dlng erythema
infiltration wwth nultiple signs of necrosis and

scaling hpiopoecsd rpuauleénlncﬁontrﬁa t% pkie orafts. of g .nycqﬂr%%@% with
CD45?=?§/R|O/bmdlng 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
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noni tored by eye and docunented by sinple photography
of the mce. Six out of six SCID hu Skin mce

wo e@ssterr ed with all ogenei ¢ human Spl and tr eeCBEP2404/610471
control anti-LPS mAb show a strong inflammatory

response clearly visible byleeye 23 days after
mononucl ear cell transfer. Al m ce show considerabl e
| esi ons, including erythem, scaling and pronounced

L R T S -

starteg tp develppetsiénleaints. Th‘érﬂxpdnm&aﬂ is terohirfaftest &tmwsmtmtewermnonuclear
cell trénsqert ‘Bg 1R RS 095 omhg%onﬁ l%% Llsalg%%lgkdﬁa%fdaggo ﬁnd: g)ur other are

freat FeRt ornee
sacnf}q:gd édayﬁ A7d@nhtd7card 30) dke &b atstrengip ReHAGIVHD. 'ﬁiﬁe bditﬁolog:c reactlons

t chan d unt i | cond
obser\%&éﬁﬁrtggggﬁboc r&:oﬁttrggr%gifd'r‘?ﬁlc i (iOHE %llf’sﬂ? bo y weight in
these@mitbalel group started to devel oped skin |esions. The

experinment is termnated at day 34 after nononucl ear

: t .t LR, eof control mce

B A R A S R A R M o
statug ddipg tmthlE expariragrtatBf)tidele to a strong xeno- GvHD.

The pat hol ogi c reactions observed in the anti body

control treated mce also correlates with a | oss of

body weight in these animals. n contrast, the

CD45RB/ RO bi ndi ng chineric anti body treat ed group
Exampieshi:dp yive antivities,ofsara€D458BRO Yirtding hivheric antibody in an

humaﬁ%g@{ 5%&%&8 tatio ogé('anpl e 13: In vivo activities

I'ndi'ng chimeric anti body in an hunan
] |slet cell transplantation nodel Mce NOD/ SCID fenal e
Mice i ce (Charles River Laboratories Cal co, Ital y) are

NOD/#@FB emgh&o@ﬁ%é%ssl? Pa %éﬁez.‘, grﬁ;aﬁ?ly ?@3(68 u (r)gpe)emfic
patho@uregreereitions. (Bleces)eslb@hn( Bayenouell oy s qldrailed esing s
ciucol BN LABLIE O he P RS pHSBG abe o
intravetiong mjsétenaf 180 atydtoest sltr&pmadt@cnaf(S@rnaZ SE.DGiE SIA0Y. |A/ 8iagnosis of
stoveh 58, DRASHLIENL S DL ARE! DB T L o ch mor

obt ai ned from heart-beating cadaveric nultiorgan

Islet prepacations bed éegspdardationol at ed according to the met hod as
999

Pancry3 e SAnER ] et eboeTha Pacyel Bicindors Fisge isolated
accordingioktbe cwmthal o depclbedin Bertuldti®d anediabete$, S@oones] 1971-8.

i 0% FCS
The p e R Bl g ST s OBl 71 Fhotiiicto8dh teromea
Biochrstm, Bptllonﬁemtmar(y% sumﬂlgt}eﬂctgemth nMp% FOS, 1%|Legl§ta&fr€é 100 units/ml

in 59

el T st B B 50
5% CQpvasdt 95% anmlcﬂiedcauol\/fice(ﬁrela&@&e&e@if wi Qﬂﬂlﬁltr‘eﬁérﬂbﬁeaﬂ ction of
et SRR e e e sapnd s o e et L

recipieat diab&ica¥@DSCID¥HiB6 as 4Bscribed 7 Davdil AM.tet gn SHLBRESL 1998, 45:
injiecte

freshl re
1161- 75%{&.95&@? %ﬁ%tém é&ggg ﬁeshly lsola?ed PBMC are injected intraperitoneally to
NOD/SCID mice.

(_)-
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NODY SCI D m ce. Treat ment of transplanted m ce

Hu- PBL- NODY SCI D transplanted mce are s.c. treated at
wa@l2005026248 and +5 with 1 ng/ kg of an CD45RB/ ROP@i/ARI0Ng010471

chinmeric anti body. Control mce are treated either

with saline solution or witha gG purified mAb

(Vinci.Biochem Italy). H stol ogical analysis Kidney

pol es containing human islet graft are snap-frozen in

Treat;lr_}eﬁisﬁﬁf é/a)(deln‘?/ Lab., IN) and stores at -70. 5 m

en sec Tons are stained with biotinylated
Hu-PEDIQIYSICHS trahspianied mied are sor. treatedrat @9B0f 3 dndved vdtty 1 mg/kg of

an CIPARORB S BAFNE 4RSS 2LLNAR e DAROPEREL i Caiine
solutihenuwiﬂxlgG nuré@dmm(\emcsﬁmmemmmphocyt e infiltration
of the grafts is evaluated on hematoxilin and

. SLN- ned frozen sections. Results Nornmal NOD/ SCI D
Hlsm@'?%é’%’%ﬁépl anted with human islets remain

Kidney polesgloptagninghwpan zslelof}afdaysnppébzerr mnSgduantekt (Milas Lab., IN) and

ergas; 0] t me. of.
stored 67 At B e e BB e Rl Yt apdodint numan
insulirshiolnaman @98rfelMNedfbnyttreB%MdmrSﬁuﬁkenarwgateiIﬁB@h@ﬂb@&ldlne

t it h of .the present i nt| on

oA EHEER, 05) §1:5p8 et Snfinelien p eB R ol
LympBaryte néiliratiart ef thé graf@%s avaldatyd 60 hanctddRoant] edﬁm-slélﬁed frozen
Secﬁop]gst transplantation. Hi stol ogical analysis of human

let grafts perfornmed 100 day post-transpl antati onal

in hu- PBL-NOD/SCID m ce show a nassive infiltration
Resulef CD3 , CD4 and CD8 positive T cells in control

B b M RS BB LS o
days mmﬁsmmalrl]gn Whemrasiting mletain aéjécﬂmfndfrndﬂcbfﬂ‘mfPBle—NCHD/SSID mice

T .
oo R 0 25 5L LTS0Sk, o510 s
transmmieqbwanhumlan ¢sldts Mtheld rivh\b bf e prédEhRBLEXRoRIsithifltantly prolongs
e BT B 0 SO S o

transpddnitatem. ¢ anti body treated hu PBLNOD/ SCID mice | ower
anounts of human IFN-g are detected in serum conpared

15 GBI AT T 8 R BB B
PBL- NQIDMID]Emlaeltmch)mdyrlléseBIéSnftlt@attmhqif mméot%mrm}a Coé'spositive T cells in
{ [ nt.I n rart-in -
BT e R e e
chnmeneanﬁbam a st’lgr\lﬁloamlﬂo&Veﬁmﬁltraﬁob bfidiimgh B8llses tbserved. The positive
st one

S’fa'“'r@oﬁ%msg Y W?P%r@%a %@fﬁfffénﬂ%&l Ba%ﬁgﬁgﬁé%gpdﬁepe@wce
treate CARA aWEDﬁTP@ROSlﬁhdin@@%éﬁ@%hf@@%n@&d&o%@hﬁol recipient mice. In

r -1 e . sajid CDR2 havin
islet —frﬁrg‘s g%&@éllﬁgb?ﬁ@lrbmd ng chlmenc antlbody treated hu-P
NOD/SCID mice lower amounts of human IFN-y are detected in serum compared to control

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-infiltration and by

inhibiting the leukocyte-mediated rejection reaction in vivo.
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Phe- Asn- Pro- Tyr- Asn- Hi s-d y- Thr- Lys- Tyr - Asn- 3 u- Lys- Ph
e -Lys-Ay (YFNPYNHGTKYNEKFKG) and sai d CDR3 havi ng
wo b@samizn® aci d sequence Ser-Qdy- PCT/EP2004/010471

Pro- Tyr - Al a- Tr p- Phe- Asp- Thr ( SGPYAWFDT). 2. A binding

nol ecul e according to clait4l conprising a) a first

domai n conprising in sequence the hypervariable

regions CDR1, CDR2 and CDR3, said CDRl having the

am no aci d sequence Asn-Tyr-lle-Ile-H's (NYIIH), said
ClaIME ARy havi ng the am no acid sequence

Tyr - Phe- Asn- Pro- Tyr - Asn- Hi s- @ y- Thr- Lys-

1. A gl\éplag @%&ﬁea@%/ S@{?hrfgeatl‘r%ﬁsﬁ 691%(1 gg%ﬂ: ngwgﬁ%%@lné‘%equence
thSaYypdalatiaBleoredions ADRTT QDR%meGpRiﬁhsalq SORYAWRIDD) the afno acid

Bl RS TR TR GRS B T

PHeaXsRBrd-Tigr-Aen-His- cawmr-smmgmm -Glu-Lys-Phe -Lys-Gly

(Y?&%M@H@%ﬂd q/gll%tBTlﬂavm ﬁ% 8“&% I@secbuence Ser-Gly-

Procyr-3@s-THePhe-Bop-ThE (SGPEABEDT). SSSESI S) and CDR31
havi ng the am no acid sequence G n-d n- Ser -
Asn-Thr - Tr p- Pro- Phe- Thr ( QQSNTWPFT) . 3. A bindi ng
2. APBRIdRRUhSIcaas atetirdigg toclaity 1 comprsingl ai ms 1 or 2, which

hi h d di
o g Hgrmrerunena s o o e cord pRRgan
V@stgl Shid DORAMaVRIG the emldmmsaménbe Admﬂgr-rmueﬁm Y1), said

a _chineric or humani sed non
b‘?'ﬁﬁ?rﬁ@Vﬁﬂlﬂé%ﬁm@oa?& VRS ng gﬂv AL I’r&r r%ﬁnﬁ}‘-;hs'%ly-Thr—Lys-
4T3g9@m@!u&yagvmym;e(wwceﬂgwEmsyeaam@aane iODR3 IBaving the

ORS00 D - Ry Tt RS A FBT: and

b)bé e%&aﬂ JOHE BbBpRsitihdefGerice thaYiysurearkbleclegions CDR14 CDR2'
erein no gg ycosylation site Is

€S,
vand GBRE" (B BAEVIE) TR STROPHY SEOVEke O AR SPt e lo-Oh-Thr-
a§¥r-rPé‘ @;er(lRAé@m@rslm ¢OR2 Gawng s em@ma aml seneetdedSereder-Ser-

and/ or ol tide o
behusﬁrgnmsere@ﬁsgsa%mdo&ﬁ@?ﬁ@vw e sgcivenae fip-cin-ser-
i E\IWT\N@F SEQ D NO 3 and/or a
F@gg};ﬁngﬁg?ﬁesg NG 4 1? A bi ndi ng nol ecul e
accordl ng to any one of clainms 8 or 9 which is a

3. A%Jﬂ’ﬁd hm%le%lzn@%%l:&ﬁmg t@%ht/ BRI clain® PbrElivivgohe amimheric or

humani séd anti body conprising a pol ypeptide
hohageey DJnNIOQQ“Qi?CUdﬁ SEQ D NO 10 and/or a pol ypeptide
of SEQ D NO7 or of SEQ D NO8. 12. A blndlng nol ecul e
whi ch is a humani sed anti body conprisin

ti.d
4. AdfndSRQTDleNgeICcedingfto sEOne RICsBMSahip g%%&w‘?‘l or
hQhaiER Bl mm&Ecd isSF&BiReMbBhumanised monoclonal antibody.

5. A binding molecule according to any one of claims 1 to 4, comprising not more than one

glycosylation site.

6. A binding molecule according to claim 5, wherein the glycosylation site is a

N-glycosylation site.
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10.

11. A

12.

13.

14.

15.

13. A binding nol ecule which is a humani sed anti body

conprising - a polypeptide of SEQ D NO 9 and a
w@odogpaie de of SEQ D NO 7, - a pol ypepti de of PGEEPI004/010471

NO 9 and a pol ypeptide of SEQ D NO 8, - a pol ypeptide

of SEQ D NO 10 and a pol ypepside of SEQ D NO. 7, - a

pol ypepti de of SEQ D NGO 10 and a pol ypepti de of SEQ D

NO 8, - a pol ypepti de of SEQ D NO 31 and a pol ypeptide

Agg]dﬂggﬁgpg@e 8f:cc§§@ %9?\%}3 %'P fdc‘?alr%ol ég(egp Qp%@ rﬁtgf %&%}%latlon site

is ¥e2s3At mrtbe aaxbleyeejohi de of SEQ D NO 7, or -

pol ypepti de of SEQ D NO 32 and a pol ypepti de of SEQ D

NO 8. 14. Isol ated pol ynucl eoti des conpri si ng
ApdiuRblectle desording talamgorse &f dalined totdl, ecmbesiag e polypepfide of

se0dBNR Al & eebERi o MR I N33 am no aci d sequence

of CDR1, CDR2 and CDR3 according to cI aim 2 and/ or

ol ynucl eot i des di ng the m 1o |
Al TroBRse BRI CERE M BR kDD B oodh SPPRLIGg Poflbeptide of
sEal lDW@JB@idV&%SpcﬂW@pﬁﬂm@ st@ I, aci d sequence of

CDR1', CDR2' and CDR3', according to said CDRl' having
the am no acid sequence Arg-Al a-Ser-d n-Asn-1le-dy-

A BiHdirgemolekate GcborliRd SRR &) claifisiRor draich ¢s 4 bisimerit nenoclonal

aci d sequence Ser-Ser-Ser- du-Ser-11|e-Ser (SSSESIS)
aRi®IEDR3 havi ng the am no acid sequence d n-d n- Ser -

Asn-Thr - Tr p- Pr o- Phe- Thr (@N‘I’V\PFT) 17.

PoI nucleotldes co |S|n nucleotlde

ng BAlECHIE Wi ¢ oer quthed §€@H55N@a%° Pegioe 6f SEQ ID

NBDé Mn@ﬁé@@u@m ¢@amm.sa Bely PS8 6 SET ITIRS: EaCT GHMIENO:S.

pol ypeptide of SEQ D NO 7 or SEQ D NO 8 and/or a

pol ypeptide of SEQ D NO 9 or SEQ D NO 10. 19.

A%d{ﬁ@i foRRLicARTCIC9 %mdnﬁ?drf%daariﬂ@bm&h;ﬁmng@p@?p@ﬁ@ Bf SEQ ID
NO 11" or of SEQ D NO 12 and/ora?gké I@ ?:_1‘8 8.

NO:Ricongf $FQ ENOBARD/r a pelyPeRide o SES P rPSﬁ P?EQO

pol ynucl eoti des encodi ng a pol ypeptide of SEQ D NGO 7

or SEQ D NO 8 and/or a pol ypeptide of SEQ D NO 31 or

Aswlm Nolezgle which ip@ RumanissstandRede e 1s¥19g a

SeiE Ny 35 and/ or
Swgﬁlﬂ%ﬁ%ﬂoﬁy o%% WNgﬂewdthf D NO 14 or SEQ D

3 N@OMGPQ@ of FEQIDHNESY ﬁm]a\p@{ypgptl %m"blo 8,
- g;ﬂo@gﬁ (051 Stas IRRESTThmga bBlypaMicans sela B ROFE 14 to

. ressi on syst em conpri
- pcﬂ@m&atlmfﬁcfgﬂél%bl@rbﬁ AR aﬁouwpttsiﬁé)f&ﬁ%%!'%ﬁ“ﬁ)sg 14 to

%gf aygs%gﬁ&é & %@b ﬁ@éfeéﬁd Qrﬂo%éétﬁf@dﬂsﬂ@ﬁj NDRer eof s

ucl ng ypep of an one of
- @l leweptldet of SEQ\AHE N05&1 andaﬁ pph@@@t&@ Osfy%ﬁQe BP:%art

- EeRRbtideof SEQ ID NO:32 and a polypeptide of SEQ ID NO:7, or
- a polypeptide of SEQ ID NO:32 and a polypeptide of SEQ ID NO:8.

Isolated polynucleotides comprising polynucleotides encoding a binding molecule

according to any one of claims 1 to 13.

Polynucleotides according to claim 14 encoding the amino acid sequence of CDRH1,
CDR2 and CDR3 according to claim 2 and/or polynucleotides encoding the amino acid
sequence of CDR1', CDR2' and CDR3' according to claim 2.
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16.

17.

18.

19.

20.

21.

22.

23.

24.

present in a conpatible host cell. 24. An expression
system conprising a pol ynucl eoti de according to any
woe@sonte2td ai ns 14 to 21, wherein said expressiPCI/BRRDEM0O471
or part thereof is capable of producing a binding
nol ecul e conprising at | eastfigone antigen binding site,
conprising in sequence the hypervariabl e regi ons CDRL,
CDR2 and CDR3, said CDR1 having the am no aci dsequence
Asn-Tyr-Ile-lle-H's (NYIIH), said COR2 having the
am no acid sequence Tyr-
PRveudsstidds@ntydind\ie-arhise Gbid-sBhueroesof DDRASDDRR'LandyGD RS,

afe:ﬁ%rbéat?? 6¥|§§@E§a\l\5§% N%ggggc&gas%%ugr?ce Ar%—%f3 é?er—Y‘;l-hp Asn-lle- Gly-
TRF-Sel)is-Gh RASONBTESIAS CORE' oSG YWY \ERRD, acikhssyusacalSer-Ser-Ser-

Xpr ession 0 {, thereof i.s present in
iRpaTesee S RAnd cBEE patid BB e RHEREReS frg-ser-
ACAUIHHTSEPréPheXpr E3QSRMWBRT)em according to claim 23
or 24. 26. Use of a binding nolecule or of a humani sed
anti body according to any one of clains 1 to as a
FRIVALBEBERIHs dofprisiAd a pdsusiectdeloiBEQ D tlGaisnandforiapdiyreicleotide of
treat ment. and/or prophyl axi s of autoi mmune di seases,

Caft rejection, psoriasis, dermatitis,
i nfl ammat ory bowel di sease and/or allergies. 28. Use

according to claim?27 in the tre t ment . and

RoheRgides gonmnsg*eﬁyw@?g SIRRSEOIRy e&gb/ee?@f’mﬁ%@ NO:7 or
deseioNCEs Bhavei agolppdtiasloe sen 0f No: e sBaicand.i body
according to any one of clains 1 to in the preparation

of a nedicanment for treatnent of pancreatic islet cell

Fo ﬁﬂé@b@dgs doﬁiéﬂ%g %olﬁﬂclebﬁ@e SICSTEM 0D IND: § 0 oRBYSEN D 0§0: 12
cl'ai ns ein the ndi ng ol ecul e or a
aﬁ\dhaéﬁup@é/@ua'ﬁPﬁ'q@dﬁ;SF&I{%N%&O%\S%%'Q%Qyﬂﬂde of SEQ D

NO 31 or of SEQ D NO 32 and/or a pol ypeptide of SEQ D
NG 7 or of SEQ D NO8. 31. A harmaceutlcal
RedypelelideorPrasisigi rylwgclsovﬁﬂseesﬁp@n@@ PRIYRERIHSR FfRFQ 1D NO:7 or
SHY DRV s 3RG0F 5 EBQFé&déw seeirrfioad@brsed i Nok3R.i n
assocliation wth at |east one pharnmaceutically

acceptable carrier or diluent. 32. A nethod of

%ﬁﬁ%gﬁ%?%r{gf@lnermu@%bﬁd@& SESIOIRT 32 8PBCERLSY NO:35

di'seases, transplant rejection,

anelforisaasiynucieetideseli95Q ID NEXH LY 91001)4/\»@'! SkERdRAX13.
and/or allergies conprising adm nistering to a subject
in need of such treatnment and/or prophylaxis an
Aot exaressian eetnneompfisiag polyeedeaides agcdidingafn amtonmefidrims 14 to
%alccordl ng to any one of clains 1 to 13.33. A nethod of

feat ment and/or prophylaxis of psoriasis conprising
adm nistering to a subject in need of such treatnent

m%ér)g%?s%no@g@r@é&ﬁ%ﬂheggé gglgﬁ%éfgpti@g%E%rgﬁﬁ 18 Ry BAs Bﬂclalms 14 to

huna accor g to an
2of, V\lhleaalrrrsald ekpredson Systermonpait (tner@ff ig cambleecﬁtpr@nwr@ra

&olyop%p 1d eacz)(tJ aﬁwyocfne%rf %f fmé’ Fio 'I’§, \M%?]tsa‘fjd é)&ff‘é&% c{n%@m or part thereof is

present in a compatible host cell.

An expression system comprising a polynucleotide according to any one of claims 14 to
21, wherein said expression system or part thereof is capable of producing a binding
molecule comprising at least one antigen binding site, comprising in sequence the
hypervariable regions CDR1, CDR2 and CDR3, said CDR1 having the amino acid
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25.

26.

27.

28.

29.

30.

31.

32.

conprising admnistering to a subject in need of such
treatnment and/or prophylaxis an effective anount of a

wordosoed2¢0 or a humani sed anti body accordi ng t OPGINEPIING010471

of claims 1 to 13. 35. A nethod of treatnent and/or

prophyl axi s of a di sease associated with pancreatic

islet cell transplant rej edflf on conpri si ng

adm nistering to-a subject in .need of such treatnment

and/ or prophyl axis an effective anmount of a binding
semledcs Aen-Giyr-He-tieHan{NYE H ) asdid BDIR2 eevingyrthe mqniaacidh gequence Tyr-

PBr-ASp TR vEa Psa” (Ve P BB - R Crbreatl o or

(YANPYNIHBMKY REKERG) bnd gaid @RS sedngthecnyipe ptiddeqoéncaEser-Gly-

D NO 31 _or of SEQ.D or a palypeptide of SE
PR- N Aedr-5he e Tor (erB YRR (lolnds SR ERARHGS sthedamear
thaeadf RYpraséntidlh eompate hosticey. for bot h CD45RO and
CD45RB in nedicine. 38. The use according to claim 37,
wherein the binding nolecule is a chineric, a

AR igtReS Rest@Ell @hicH Icbihphseedn expresdish@lstemnbtdpéivig t38aim 23 or 24.
The use according to claim37 or 38, wherein the

bi ndi ng nol ecul e binds to a CD45RO i soformw th a

Uk 868 Binditngaiole s bdita kitHanisddbaidbod accoréing &®any one of claims 1
accordi ﬂg@t‘o a{_% of claine 37 to 38, wherein the
paceHiical.

CHERCEY binds to a CD45RB isoformwith a
di ssoci ati on constant (Kd) <15nM 41. The use

according . to any of clainms 37 to 40, erein the .
Upe ﬁa?%ﬁ'“a&’ gaim é6 5% the dreaiment aagiop PWQ“V\VQWE RT autpipmypg.diseases,
tramed|ahvt aE)ectBnepddriasie Sderatitis) dflahriteatenyi Howee digbadeehdidrtiilergies.

nol ecul e; and/or- include the B epitope, but not the A
and not the C epitope of the CD45 nol ecul e; and/or -

UkS at&dramg W Eisim 2Pinaeé treBfhatl @na% pﬂ?_ﬁyl@fds ohgraft veksugmhdst

epi topes of the CD45 nol ecul e. he use accordi ng

diggasenk>\01P)k | ai s 37 to 4 wherein the binding nol ecul e
does not bind CD45 isoforns which - include all of the
A, B and C epitopes of the CD45 nol ecul e; and/or -

Uk et demdketrioltfige Br @mh@.@méé@mma# HEcdr@ihg td18nyPone of claims 1
to:fé/itng e of the CD45 npl ecul e. 43, e use according to

e preparation of @ megicampn fos itreatpent 5f RGigaticdsetgalldransplant
rel}gdﬁgﬁ_ to its target epitope on PEER cells, and wherein
Said binding is with a Kd<l15nM

Use according to any one of claims 26 to 29, wherein the binding molecule or a
humanised antibody comprises a polypeptide of SEQ ID NO:31 or of SEQ ID NO:32
and/or a polypeptide of SEQ ID NO:7 or of SEQ ID NO:8. '

A pharmaceutical composition comprising a molecule or a humanised antibody
according to any one of claims 1 to 13 in association with at least one pharmaceutically

acceptable carrier or diluent.

A nﬁethod of treatment and/or prophylaxis of diseases associated with autoimmune
diseases, transplant rejection, psoriasis, dermatitis, inflammatory bowel disease and/or
allergies 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 any

one of claims 110 13.
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33.

34.

35.

36.

37.

38.

39.

40.

41.

WO 2005/026210 PCT/EP2004/010471

118

A method of treatment and/or prophylaxis of psoriasis comprising administering to a
subject in need of such treatment and/or prophylaxis an effective amount of a binding

molecule or a humanised antibody according to any one of claims 1 to 13.

A method of treatment and/or prophylaxis of graft versus host disease (GVHD)
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 any one of claims
110 13.

A method of treatment and/or prophylaxis of a disease associated with pancreatic islet
cell transplant rejection comprising administering to a subject in need of such treatment
and/or prophylaxis an effective amount of a binding molecule or a humanised antibody

according to any one of claims 1 to 13.

The method according to any one of claims 32 to 35, wherein the binding molecule or
the humanised antibody comprises a polypeptide of SEQ ID NO:31 or of SEQ ID NO:32
and/or a polypeptide of SEQ ID NO:7 or of SEQ ID NO:8.

Use of a binding molecule having a binding specificity for both CD45RO and CD45RB in

medicine.

The use according to claim 37, wherein the binding molecule is a chimeric, a humanised

or a fully human monoclonal antibody.

The use according to claim 37 or 38, wherein the binding molecule binds to a CD45R0O
isoform with a dissociation constant (Kd) <15nM.

The use according to any of claims 37 to 38, wherein the binding molecule binds to a
CD45RB isoform with a dissociation constant (Kd) <15nM.

The use according to any of claims 37 to 40, wherein the binding molecule binds CD45
isoforms which

- include the A and B epitopes, but not the C epitope of the CD45 molecule; and/or
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- include the B epitope, but not the A and not the C epitope of the CD45 molecule;

and/or
- isoforms which do not include any one of the A, B or C epitopes of the CD45 molecule.

5 42. The use according to any of claims 37 to 41, wherein the binding molecule does not bind
CD45 isoforms which
- include all of the A, B and C epitopes of the CD45 molecule; and/or
- include both the B and C epitopes, but not the A epitope of the CD45 molecule.

10 43. The use according to any of claims 37 to 42, wherein the binding molecule binds to its

target epitope on PEER cells, and wherein said binding is with a Kd<15nM.



