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present invention relates to organi c conpounds, such as to binding nol ecul es
agai nst CD45 antigen isoforms, such as for exanple nonoclonal antibodies
(mAbs). Background of the Invention One approach in the treatnent. of a
variety of diseases Is to achieve the elinination or the 10 inactivation of
pat hogeni c | eukocytes and the potential™tor induction of tolerance to
inactivate pathol ogi cal imune responses. Ogan, cell and tissue transplant
rejection and the various autoi mune diseases are thought to be primarily
t he resul t Therapeis pmodegutesine response triggered by helper T-cells 15
whi ch are capabl e of recogn|2|ng specific antigens which are captured,
processed and presented to the helper T cells by antigen presenting cel
(APC) suchEgptd 6Phbdmeaties and dendritic cells, in the formof an
antigen- MHC conmplex, T.e. the hel per T-cell when recogni zi ng specific
antigens is stinulated to produce cytokines such as IL-2 and to express or
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destroy cells or tissues expressing the sel ected antigen. After the
termnatio o'f( the,i e enfigROnse sone of the mature clonally sel ected
cells renagﬁ-g%%-ﬁg%—%‘@ﬂggﬁ and menory cytotoxic T-cells, which circul ate
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froma 1trgng 5@%%9&@,@9 pors8g result can be graft rejection. The imune
system has"devel oped to recogni ze self fromnon-self. This property enables

an 30 organismto survive in an environnment exposed to the daily chall enges
of pat hggemganTﬁéllsanﬂFﬁeﬁll efﬂ'aﬁtbﬁlé{ntfréjbcﬁbﬁlanﬁﬂ'lle{vaﬁmé dutﬁiﬁﬁﬁﬁ&@iséé%wééﬁh&@hf
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Thus, in T cell activation, CD45 is essential for signal 1 and

The immune system has developed to recognize self from non-self. This property enables an
30 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 reoeg nition and elimination of autoreactive T cells. This type of tolerance is



CD45-deficicient cells have profound defects in TCR-nedi ated activation
events. 20 The CD45 antigen exists in different isoforns conpristAgAHGPER 2Q05
of transnenbrane glycoproteins. Distinct isoforms of CD45 differ in their
extracel lul ar domain structure which arise fromalternative splicing of 3
-vari abl e exons coding for part of the CD45 extracellular region (Streul

M-, et al, J. Exp. Med. 1987; 166:1548-1566). The various isoforms of CD45
have different extra-cellular domains, but have the sanme transnmenbrane and
cytoplasm c 25 segnments having two honol ogous, highly conserved phosphat ase

i 11 or ont 1 BP0 BY Bulalfolrehee AAPE BorRll tiehormatih BURGIIE (Thomms.
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nonocl anal TirYab inkeHafisin$ 6 ABAsK frheripReraltbledHed. of exon A are consequently
desi gnat ed CD45RA, those recogni zing the various isoforns containing exon B

have been desi gnated CD45RB (Beverley PCL et al, Imunol. Supp. 1988;
1: 3-5) . Antélbafaesarttigehs RSodwddd by Spédifict mAls afelgbnéiauycuehigﬁatwsy KB® | sof orm
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the range of 0.001 and 10 pg/m . "Concentration" is concentration of the
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H&_ rising  the heavy chain havi ng' the nucl eotl sequence
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sequen

querthStha AhesRSEaED 408y BF G35 Stherrs o oA 1% Cuafid S Khares
nucl eot i deassecjated eith SE@ehDed&ﬁ!oinBEn@ﬁlmpﬁostrdv&badgd ISsetial) AnapRe¥  t he
expression v 5 - | S} i n havi ng
t he nucl egm@%%gg%%%%ﬁggﬁgngﬁ%" %é}ggﬁ&ﬁgﬁ? 'sll%s%%%' H@B#‘g'ﬁaétq gﬁ& expression
vect or nucCR4it-defisicicptientis bavegraouml defecty in TGRymedia®d sictivation exentsl. asni d map of
the expression vector HCW-K HuAb-hunV2 conprising the light chain having

the nucl eotide sequence SEQ I D NO. 13 (3926-4246) in the conplete expression
vect or2thucThedtP4handigep exitts insliftgrent isqfors comprisings2 famiy ptiransmemi@nenvent i on Ve

C\Evehnmt/)v fd dhbogroteins. DIStING iSSRIrME of EDMRHiFfer ﬁﬁ’;ﬁt}réxﬁ@clﬁéll@ammlcdﬁe whighience
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absence of CD45RQO RB bi ndi ng nol ecul es in the secondar uch |rrpa| red

proliferatd J@"P&'ﬁ@ﬁweﬁﬁ"%ﬂﬂaﬁ/a MMk Today 188 ?Q)??%SQ"P% ability of
bi ndi ng nuhekloal antibodies recognize an epitope common to all the different isoforms, while other

mAbs have a restricted (CD45R) s pecificity, dependent on which of the altemnatively spliced
30 exons (A, B or C) they recognize. For example, monoclonal antibodies recognizing the

product of exon A are consequently designated CD45RA, those recognizing the various
isoforms containing exon B have been designated CD45RB (Beverley PCL et al, Immunol.
Supp. 1988, 1:3-5). Antibodies such as UCHL1 selectively bind to the 180 kDa isoform
CD45RO0 (without any of the variable exons A, B or C) which appears to be restricted to a



of the invention to induce tolerance. Additionally, in vivo adm h0SAUGUSEDN2005
of CD45RO'RB binding nolecule to severe conbi ned i munodefi ci ency (SCI D)

m ce under goi ng xeno- GVHD follow ng injection with human PBMC nmay prol ong

m ce survival, conpared to control 10 AUGUST 2005 -4 treated mce, even

t hough circulating human T cells may st-i3l-l be detected in CD45RO RB bi ndi ng
nol ecul e treated m ce. By "CD45RO RB bi ndi ng nol ecul e" is nmeant any nol ecul e
capabl e of binding specifically to 5 the CD45RB and CD45RO i sof orns of the

CD45 ant i g@bset O &éiﬁéte@h‘%@s ‘H{enfb‘?? 41k @& dortiedl thyRioBREs AW i8 Ao defecteliltn &1 Ndi ng
reaction ma“’k& st an grgg nmet hod (qual itative assay) including for

exanmpl e arf§ ebgl "ﬂ‘g'j‘% 643 33 di rect or indirect

i mmunof | uorescence together with fluorescence mcroscopy or cytofluorinetric

(FACS) anal ysi eng, -| i nked i munosor bent assay (ELISA) or

r adi o WMM%M&MO bi nding of the nolecule to cells expressing a
particwl ar CD45 i soform can be visualized. In addition, the binding of this
nol ecul e he alt er tlon funct.i f I
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and det er ﬁhmheﬂyy Ph%n having=the pueleotida spquange PEMIRNQiR? @921-62174mtthemaplet¢e| Y,
the ingyi ték?reﬁél&?@éc@ﬁ?ﬂhclé@ﬂ%@&@nﬁeQizbelﬁtﬁo ¢gqn al so be determ ned by

measuri ng ells proliferation, production of
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cyt oki nes Fiquig,3 §hows the H@smé’ﬂﬁ%%fsth%ﬁx%?ss@@IVPc@DH@MM@WP%MHE@'@P@F'“g
f ol | owi ng tRehdaviGhaily Raviky the nu&l&d%de@éqmbé SEQND N1 53014 zt4) itheicbmpleeeci fi ¢
antigen such as t%?nusltqié or O%E??r' m ens, or with polyclonal
sti mul at or®¥PERRP WP AYTBNEREGYINE? PAI%%or anti-cD3 and anti - cD28
ant i bodi eFiqure 4 phawstthé plasmldrma;aofdhw;iressmmvpﬁonrlﬂGMvimlsumhumMEeom\smget up
in a |mI ogenei c
col '35, 48 IEPEIRSY g, EREIAONEE sodllent S 15 ikt 38 4203) i B 00
t hose nentexpmesiortastos nugleotide sequence SEQ IPND:1f.eration is 25 measureq
pref er abl e §SR6WS th@fhaahra\fﬁ'apb& tﬁm;}mgbﬂ 'v@&on’ ﬁ@MVﬁ@ﬁ@&B—Rﬁnv%n%kﬁ&

production rs_neasured preferab sandwi ch a cytokine capture
ant i body itke ighbehaip Rayingiike @eﬂqoa%seﬂueacea%Ew N°p13a@%26“lq4§) E‘l}b%?‘?%ﬂ'%tﬁt s from
t he cul t UleRpreseich ve@djﬂﬁda@ﬁdew@meésmﬂpmd;mr at roomtenperature and a
detectjing anti body specific for the particular cytokine is then added,

foll O\ﬁong a second-step anti body conjugated to an enzynme 30 such as

Hor ser adi fesprption aftbe ifvehtiowed by t he correspondi ng substrate and the
absorbance is neasured in a plate reader. The change in cell surface

nol ecul es may be preferably neasured by direct or indirect

i munof | udYebavemow fadrider bisdieg mictegule mhichapmetises &l dolypeptideisequencdwticks speci fic
for a par ?&g‘t ?ﬁ‘ﬁ? 10 AUGUST
2005 5 di trbgagty:l@é (? '?idjaﬁt {H%htﬁlg%{?‘f%lﬁgg%r@%{ %S%ngﬁggﬁgﬁa§ﬂﬂﬁq ed second
step éﬁtl tﬂlﬁ!ﬁf" hdbpse binding molegule fareasding e the wgntieamaydndysed, and the cel I's

are anal Y%ﬁﬂuHUshﬁbr@séidﬁ i?\HbH@FlhBﬁt'ﬁéell ré: n@s@ﬁ%uﬂ@#%ﬂ(ﬁrﬁwt he invention
has a bi ndln speci fici L%for " CDA5RB/ RO bi ndi ng

mol ecul e" e 15 Rndi é"?]??\’éﬁsrfﬁ tfPﬁ)’f“é‘?fU‘P'é‘”B'P'l‘lB’é’"?% 'MRU"?%PM m with a
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pref er abl < kA% binds to
G5k | s eitedn o an Moo pBffthacte olGonstb i SRindHly BEK Sor s e
pr ef er3§bl pbsance, ob,CRAERNWRB birgling molecules in the secondary MLR. Such impaired

proliferative responses in secondary MLR are an indication of the ability of binding molecules

of the invention to induce tolerance. Additionally, in vivo administration of CD45RO/RB

binding molecule to severe combined imm unodeficiency (SCID) mice undergoing xeno-
GVHD following injection with human PBMC may prolong mice survival, compared to control



In a further preferred enbodi nent the binding nolecule of the i n¥@nAUGUST 2005
bi nds those CD45 isofornms which 1) include the A and B epitopes but not the
C epitope of the CD45 nol ecul e; and/or 2) include the B epitope but not the

A and not the C epitope of the CD45 nol ecul e; and/or 15 3) isofornms which

do not include any of the A, B or C epitgpes of the CD45 nolecule. In yet a
further preferred enbodi nent the binding nolecule of the invention does not
bind CD45 isofornms which include 1) all of the the A, B and C epitopes of

b1 t ope of eEiEE o eRRA et Grctayhy by h LF ofls e B8 ohBBER P LB nai ng
mol ecul e dfindingemolacuietreated miget her recogni ses nenory and in vivo

al l oactivated T cells; and/or 2) bi nds to its target on human T cells, such
as for exanpl e PEER ceIIs wherein said 25 binding preferably is W|th a

Kd<15nM it SDYPROMRE bingingimolecylekismenahanyrpelecyls eapablaiof hinding specificalitan v
and/ or 53) théBDRSRES ahd COUERO .saférﬁfsebmel omsBrﬁgéd efmuafatoha@r as¥oBhfdalthy Wi th an

| C50 of about 5nM ferably with

ot or PR apblasHieh s LIRS fSaEIas e e SHORD oK SiopSers etiada ghateivar) | nduces

al | oant i gedgsay) areluding fdr a@hipletamwmrwemumgwssayeuctawlduw drGndiecUST 2005 6 5)
ver sus host di sease din SCID

|.et hal
oo by 1 URCTB G T ook e Shem BT ool R B G e 11
a further amalybisrenzymediticediimmuhosonienb assdy (L 198) @cadicmofunodss ay inwehith on bi nds

or ol 10 e e RBedie I VRITBAREH U s R M iafomitan BEYRLBE WY V20
bi ndi ng prasidigion,ithesbingiop bf thisaeplecule may tepult indhe algmglpn Df ihé ftmgtlomvﬂth@mlles of the
i nvention é?(bt%sﬁﬁgﬂeﬁié"s@foh*s %?Ekﬂmﬁlé‘mﬂﬁﬂbﬁbi“ﬁhmé Br %Eﬁéﬂymﬁ(@ﬂﬁf phocyte

prophyl axi s seases i n which bind |ng | ecu of the iLnvention are
par ti cul ar$PonsNiR)ima hecdeterained; e 38 2 ,l%\gtagggsayppgh@gqsghfor defegpiningn,

ps;)r Ib asi s, thé inhibmienot Qfﬂa&@?ﬁ\sﬁcodddiﬁmR .?md préteh€d aHdan theaéblséhde' ofe fu ][ t gg rQ Isgt
ou e] ow. un a ecul. e ris 0 0

ot CPYESE s mjeil e s S HReteticaatn rBaadT bobblie ot ecul o
V\é aI SO have found the hypervariable regions CDRl', CDR2' and CDR3' in a
SCeDgﬁsgcsB fen\ 1\% %‘ %Wplozg&fu?:%@@'dﬁaw Jfg %ﬁals@%'d&%@@&ﬁ%@@%d
havi ng théhaﬁBMS qaéﬁqsll%@rcﬁ%cTec%epr@@mt@erpr@u@hwfmoémarchal(@slmm S) and

CDR3' havidigrekLlén %eﬂ@ur?é‘deqndé‘d&%@& f&ﬂoﬂh@c@ﬂ §§ﬁ/atﬁ§|'?n WR; Jrrfgnoefu% Phe- 20 Thr
(QRSNTWPFT). We al so have found t pervarl abl e re%| ons CDR2 and

CDR3 i4P a W@F@WSP&FWG?H@%P%%?@ s tgpepid opyothes antigensrer ‘M%M’Q'Xj"qnﬁ'e am no
acid sequwﬁﬁﬁlmswraslﬁhﬁoherhaggldthm (ENX) bﬂm-@%d%womstahﬁboms@e acid

P As W LY Thr 25 -G u-L Ph
Ve Gy (PPREVRIET R ER PP AR ORI A SPHe Haeler BBt aquonce
Ser - G y- Prdesdriped fdrMLR @ec@btehdxsmstéﬂdrof elkigeeiv\ealis)as stibkiatons sohiblesardigen oc
conpl eme mﬁ%giﬁloﬁaqts%{]‘ai%ﬁ&ch%g'twlﬁ n’Mﬁhﬁ aarb‘avé‘éué%g&i" (]J & p%%%n‘é {J abl e

regl ons essen Frmne t ant ar ac er| stics.
These @DR@%seQOrqiqpry@s desasibedi abaye|by “iH-tlyimidine @ccyporglflorSEQ ID N0 1 or SEQ

ID NO 2, dygsktRGrod(Rfioh is phrasered pretfé}sa bﬁ%ﬁwwhtmm&vﬁerwaté}t&rn%swek regions

(FR s) e.g.” constant r?\gl ons. gﬁ IS part of I ght” chain, e.g.
of SEQ I Datibody is coatpd.p E?f"l"f?%ef 8 Spwefl plafe. Hre syperaalp)ts fom 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
30 such as Horseradish peroxidase followed by the corresponding substrate and the
absorbance is measured in a plate reader. The change in cell surface molecules may be
preferably measured by direct or indirect immunofluorescence after staining the target cells
with antibodies specific for a particular cell surface molecule. The antibody can be either



e.g. of SEQID NO 4, in a chineric antibody according to the present
invention. The CDRs of a heavy chain together with the CDRs of &f AUGUST 2005
associated light chain essentially constitute 10 AUGJUST 2005 -7 the antigen
binding site of a nolecule of the present invention. It is known that the
contribution nmade by a Iight chain variable region to the energetics of
binding is small conpared to that madeshy the associ ated heavy chain

vari able region and that isolated heavy chain variable regions have an
antigen binding activity on their own. Such nolecules 5 are commonly

referred tcﬂ‘e &Iﬂai \ﬁtrpfﬁﬂmcﬂroﬁ'ﬂtdr l%qﬂubl‘%%cen'tlp Iaﬂ@l@d dedbnd Eteh%%tu%a?%?@&f d fB}’e“t i on

provi des nprising | east one anti g};
CD45RQO RB tbv ﬂm andibegy @@@P@se@@ﬁﬂ ﬁh%qqﬂgaierang'éséﬁﬂew m@ﬂmymeteaar i abl e
regi ons CDR1, CDR2 and CDR3, said CDRl having the am no acid sequence
Asn-Tyr-1le 10 Ile-H s (NYIIH), said CDR2 having the am no acid sequence
Tyr - Phe- AsThePbiodirrgnnmlqugtheremhn hagsa "bindinas specifioity.fos - tritke. CO4ROGaRd
( YENPYMHGIyMRSF DB /RS bhdirgRole ng the am no acid sequence
Ser-G?HPrd:ogTyr Al a- Tr p- Phe ASp- Ql'hr (’SGPYAV\FDT) e.g. and direct
equi val entPreferablyctbé bindibg imvlexnlet bings ta@@é&ﬂOtn#u@rmsmmdlssrmmathn mmstanb(wdwles a
nol ecul e ¢ i g

{*%RKA ﬁ'lopeg Bl%Feretff)?%th (%]ﬁd@@\hl ﬁaao%&ﬁé%wﬁﬁ §%d<Bnfk, P?efggél

bi ndi ng nol ecul e rrsing 1n sequeﬁce t he
hyper var i dinding l@g‘ﬁ@ﬂ% bcﬂRhmde\QDéﬁﬁB spieans wgea&dsmﬂm.havnermeﬂerablyamm aci d
sequence A& p- ,{,J,sep}éfg,aﬁﬂ,mﬁ MKgkéim. said CDR2 having the am no acid
sequence Tyr-Phe-Asn- Pro- Tyr-Asn- H s- G y- Thr-Lys- Tyr-Asn-G u 20 Lys- Phe

- Lys- @oy (YFNPYNHGTKYNEKFKG) and said CDR3 having the amino acid sequence

Ser-dy-Pro-Tyr-Al a-Tr GPYA DT) ngd b secodd

conpri si nd"i@ g'é‘?ﬁLPé?fE@gd[ g?f@ﬁg?t\}g? ibé? g maleauls tgﬁ)ﬂ gt'° E 8‘%{3
CDR1' haviisuforimsavhiohi no aC| d sequence

ArgAl a-Ser-G n-Asn-11e y- Thr - Ser - - ’(2‘ SS;IIGTSI , CDR2 havi ng t he
am no aci d) §\§E|‘9%H396A Q&BSB'F°PS§P“'(§°U"B&GP"PP%° S [ &)d/ehd CDR3'
having th r e ( QQSNTW
PFT), e. g%) é’agf@géctgp' gﬁ?@gﬁ’gﬁ?f? ere(?Fe Céﬁﬁggwfhge@r%ﬁeséﬁ ﬂ?%%dfﬂr;&g%rt t he
first 1@one) isofomnp whish dg notindadpusy ©é thelre Bh;r;ﬁbeprtapesadﬂtlm GD45 mglecuie. CDR1, CDR2
and CDR3 is an inmmunogl obulin heavy chain, and the second domain conprising
i n sequence the hypervariable regions CDR1', CDR2' and CDR3' is an

| mrunog! olihlybfa birdl pfehiieloriafidiB angr&&emm fierfiof 86ks i esen!
i nvention provides a nolecule, e. I ecul e,

conpri si ndg D4Saf W@M’l'?ﬂ'é"%‘fd"SEQ I D NO | and/or a poI ypeptl de of SEQ ID NO
2, prefergh r e of SEQIDNO | and in
anot her dozaiI Xftﬁ%fﬂ%ﬁ,?pﬂ%ﬁ 3%"2’@?‘ éﬁ???ﬁ@%mg%ma chi meri ¢ nonocl onal
ant i b@dy, 2bothitie Brand Sepitepes dut nd the Aepitope biethe €035 neolédtb RO’ RB bi ndi ng

nol ecul e, conprising a polypeptide of SEQID NO 3 and/or a polypeptide of
SEQ ID NO 4, preferably conprising in one domain a polypeptide of SEQID
NO 3 and Fre@@:ﬁ\%'dﬁnént g i g. a chineric
nonocl onalﬁglr@?gé)rg% 10 en tlggﬂ ant | genagaﬁld‘lﬁﬁg& sn%tgigclzgﬁ%‘refses both the
first and 13exoguisesonemory and mn\pcﬂllymmtediéceﬂst arﬁE@ ID NGO 1 or SEQ I D NC 3,

respective and .a pol ypepti de E
respect i v@bi""dﬁrf(@é@ %WYBB uﬂl?at-gcfe %%agg?fee gﬁgﬁacg"s'o‘ﬁ’he’ﬁf'eﬁa@r ably
each @snuibindimg\préferably iswith & Kdx t51iM, odore prefeeably. witH"leKﬂt‘roaM crosbprofeabiyngittoar t - of

an heavy %ﬁ?déénm; and/or

3) inhibits in vitro alloreactive T cell function, preferably with an IC5 of about 5nM, more
preferably with an ICs, of about 1nM, most preferably with an ICs, of about 0,5nM or even
0,1nM; and/or

30 4)induces alloantigen-specific T cell tolerance in vitro; and/or



e.g. immnogl obulin heavy chain, or fragment thereof and the secbdOdAUGHATN2005
being part of a 15 light chain, e.g. an immunoglobulin light chain or
fragnent thereof. W have further found that a CD45RQO RB bi ndi ng nol ecul e
according to the present invention is a CD45RO RB binding nolecule in
manmal i an, e.g. human, body environnent.g. A CD45RO RB bi ndi ng nol ecul e
according to the present invention can thus be designated 20 as a nonocl onal
anti body (mhb), vvherei n the bindi ng activity is determined mainly by the
CDR regi on d wth
ot her - ol ouPuiES Blref EehoBORP e frey 3ot 6555k 18 AF nafeeion B B B, ot o
regi ons, mhleamrmfélumgmBBN@wh@Iadwlmreﬁmme&qﬂm amows | n anot her aspect t he
present invention provi des a CD45RQO RB bi ndi ng nol ecul e which is not

t he. nonodonal anti body "A6" as described by Aversa et al., Cellular

| mrunol ogylnpjgrthermeierﬁieerq bogiaent therbinding: melecule;efdba inventiop bladw i the ABAL i on
provi des ae;ﬁi@ﬂémm&badm Antibolf CAB" s AeSchbed HiPAversh étQl.! O8lIuRK BRiMGAoldgyvent i on

which is a humani sed or a fully human nonocl onal  anti bo y.
ERIVEECE

Exanpl es o bi ndi ng nol ecul es include chineric or humani sed
antibodies e.g. derived fromanti bodi es as produced by B-cells or

Fab. 1 r agmeRete e Bk debdBEF Rhond et st bidodich dEhiEs: s Bpgitbos, ) “a™"™
si ngl e champlecules df dbkyincention attes:adfcmarheusémlumlh)e«_dacmegordhgamf arv;ilnnpmwylaheavy and
i ght toﬂ%aas%@mbﬁgﬂ biNdi H_PHBQu?ésr gfgﬁgﬂ?élﬁiﬁn %EJH%%CEEHZH?&UI%C% sisting of

froml am no aC| pre rom m Nno acl Ther ef or e,
such a st rﬂé@lmﬂ‘émﬂéﬁaﬁ?ét"aﬂ%'laﬁd@e?ﬁ@ psogiasis inflemmatery b@ﬂeltdi’ﬁéaiiwﬂy and |ight

chai ns anda,b}g,éssape,hpbg\f@q,e} Salout bowmal | peptide spacer should be |ess
antigenic than a whole constant part. By a chinmeric antibody is neant an
anti body in which the constant regions of heavy and |ight chains or both are

of human owiediate foohd that & hvlecalsicampasinpapolyeptide ¢FESHR tmemw andla polgduptigdai ns

o oL T G 2 e B AR B e o
(e.g. nmuriregpnoCDRINCHRR!and BDRI N s GBIIROIRBLindingahdleduteof SEGRID Nart,, e. g.

the “const agbri 88 g heYind B Bflhos ABDSESUASNRRRYS O ThiEALR0L © o ons

are of human f ew am no

aci ds of t%&%ﬁ%@(})e@%%ﬁa‘éng Hhetamingrgid %eqyenqer%rw‘i&r-%rdﬁlyﬁ@xyﬁﬁs adj acent

to the hyp@rs\s@smféhecm' Kiiving tA&aminB @t 864AtE GIrPGIn®BE-Ash-Thr-TProPHac cor di ng

to the prese n may be associated with any kind of framework
regi on%olo % R'\ﬁ&ﬁparts of the light and heavy chai ns, of human

origin. UI tabI e frarrework regions are e.g. described in Sequences of

Peal th andVeaRace RehE e mbafiible rﬁs@ﬁﬁ";&%ﬁ%@?ﬂd@%ﬁ% EBRFHORR e of
hﬁal T hGlP{ Umhmgamblgzuéme; S:EQ!% Egrz @:;{ hggz ';:i‘jm;% aqg;damngrf Agg?-ll%jﬂlpﬁbﬁugfa ]
the Ig i \ a r- ig-

A pYIE e iy G538 0 PREACRERS RIS ST,

| i ght chain m)re

or of er28d LYéergﬁamrﬁ'WstPf@fL)eﬁ'ﬁ'éé‘ﬁN'EW‘ﬁTﬁN S0 ORI GO NG, 4

(Wi t hout t Ly SdaBdnce SeritHy-ProaRLAlPR-FHRIAMBITRE (SEPYAWRDTEh are specified
above) and a preferred constant part of a Ilght chain is a pol ypeptide of

SEQID NO 3 (without the CDR1, CDR2 and CDR3 sequence 25 parts which are
speci fi ed chRy arp.3 specific somplementdry datdrmining neglorsavhichrdre bledl galled Mppersariaglea | i ght

hai i EQ I D
Rore v (BOfe kfich Sbeffon? AbRRrind e dnttien il enbrolerilcs" 18 cHitsbre™S
i nvent3®n mf@qmel}lemmeuaoﬁm@mgi ONSER IBHNO: IZDeN@cgve&so whereisf SEQ | D
NO 10, whi 8seCEONRSE hifhtatéit-frahederk A&brsPRRsPE S Loritast rbGlots R SECERFRS: 1

is part of a light chain, e.g. of SEQ ID NO: 3, and a SEQ ID NO:2 is part of a heavy chain,
e.g. of SEQ ID NO: 4, in a chimeric antibody according to the present invention. The CDRs
of a heavy chaln together with the CDRs of an associated light chain essentially constitute



invention. 10 AUGUST 2005 -10 In another aspect the present inveabi AUGUST 2005
provi des a humani sed anti body conprising a polypeptide of SEQ ID NO 9 or of
SEQ I D NO 10 and a pol ypeptide of SEQID NO7 or of SEQID NO 8. 5 In

anot her aspect the present invention provides a humani sed anti body

conprising - a polypeptide of SEQ ID N@.9 and a pol ypeptide of SEQ I D NO 7,

- a polypeptide of SEQ ID NO 9 and a polypeptide of SEQID NG 8, - a

pol ypeptide of SEQ ID NGO 10 and a pol ypeptide of SEQID NO7, or - a

pol ypepti e%tig@ﬁﬁnﬁﬁg%@&ﬂa fABidcdte BOhY B%QEl'tlt%eHﬁon.SEQ ﬂn@wﬁa@thelo A

pol ypepti de accor the present 1nvention, e.g. of a herein specified
sequence, @nigbution m a lightghainiyapiable regjer to thergnergelicagtpinding s smalh, SEQ | D

NO 1, SEQ doRphieddo thaEadd by Ne'adsociisd HeaviNehath varBbi: hdgidNand thatidaididd NO. 8, SEQ
ID NG9 or S Q@I P NQ .10 includes di recg, giﬂw valents of sa%l? % i‘}geptl de

( sequence)heay gain vapabig regipns hayean anfigeh diadipg acivity,en their pyn<Siich %‘ pti de.
Sai d f @ynctdr@srhmasly refertédvio asBinglerdomaiieantibodidsent nodi fi cations of a specified
sequence, and/or said functional derivative may include am no acid sequence

variants of a specified sequence. "Polypeptide”, if not otherw se specified
her ei n, i rfoboelaspecithe prepentdweotionpravidasra rodeguie eimpgising @t leastrone actigeés | oi ned to

h ot hery; t i ) [Wo i t th
Nt or m ol TEnERER 5% CORAOREBHANG Al Y, BB RSHERFS Il 1
pol ypept | degions GHR! §RRRad GRRG seldFPR hayingdhaemion asid saeuepoe psn-yrle-

pr ef gg@;d oSHIR NPVIHTEIERECDRY Nl 8 G acki-sBR A8 L AREASH Plo AihshmRaC! onal

umani SedﬁiuCDR- graftew nponocl onal ~ant i body n|ady or may not
i ncl ude” f PV RBTLYSUYEASHRLU-HYSR Borbyss@lY (NERP Y NG DS YNEKERGIAN seidi§PRb quences of
t he acceptravingtiel Al acid\séduefitd Serably-Ped-T yrala-V f-RHe-AspPTHrY SEPYAVFDIY; eufi ed
‘herein inclgges a nnlequ e h?ving a qualitative biological activity in
common wi t3 "?)%Ieﬂf)'%ﬂ?rf %"t he present invention, i.e. having the ability
to bind to CD45RO and CD45RB. A functional derivative includes 30 fragnents
and pepti ﬂeq.m' ' : j Qy.ention.
Fr agrrg'lr%’t sq'g?)%ﬁ‘%’%g&?%g}eg’ﬁ%% \%ﬁ‘ ] n_i‘ﬂ@”@%ﬁﬁé‘ﬁ?@%@@%ﬁﬂ%iﬁ?@é %\égor ding to
t he pr eserbindingrpitef-9-ATD4RO/RBbingdingjacelequles gormprisindnce. The term "derivati ve"

is used tq) Qﬁétaemamieaﬁupagﬁfm SSEGEHRE B HyPEA AR rediBts CORA! GOW2 SRAEDHRSat i ons
of a pol ypeptide according 1o the Er esen invention. e a _specified

! o th 9. of
sequence. | THEC R TRANRPing acid seauepre AsnibrlsdisisivViitHosa GBRE0 AuGUST
T W it bepaiendi gl ipovets e snipupingatheid
pref erabl y ZYS'PE%'!’?'S'S%O%F N&S’&?W‘%R@@?‘Lﬁ@@@ 33‘329 th3t?6'%'ﬂ° Yo over al |
sequence hosequegee Set-Glyifne TarAlad maBhetAspiine(SGP YAW D T) paridy pept | de accor di ng
to the pr YV i ' : [ &y ' antially
etain {nd Saer el Rfo ifpaferd e higkhali RHRs cBRY, ok b
modi fi cat.i oPDR3R chavingdhe pwinpiagidsegyenge Hra-HlaSer-GinsAs-to bl T-Seblle-he
present i nve (FRNSQMGTSIE) CORZIMAGING HRGNSASIAENSRuefte SerlJeh8BRBI-SdMpec0f Wi th

an organic _protei eoys, or non-protejnaceous deriyvatizjng agent, fusions
to hetar ol oSBUSSSERINIH CRE (PVNge IS 2cid sadumnce Gl Glrss etAsarirTip-

modi fi cati oPso-PRe VI (QUSNTWIPET)ed pol ypeptides, e.g. of a specified

sequence, still .ha h bi | i bi nd to CD45RO and CD45RB by crosslinking.
Coval ent r?i?dlaf'? g‘a%%%@ag%"gs #’?rgéﬁyti onally introduced by reacting targeted
am no acid residues

In a preferred embodiment the first domain comprising in sequence the hypervariable

30 regions CDR1, CDR2 and CDR3 is an immunoglobulin heavy chain, and the second domain
comprising in sequence the hypervariable regions CDR1', CDR2' and CDR3’ is an
immunoglobulin light chain.



wi th an organic derivatizing agent that is capable of reacting with sel ected
sides or terminal residues, or by harnessing nechani sns of 10 AUGUST 2005
post-translational nodifications that function in 15 sel ected reconbi nant

host cells. Certain post-translational nodifications are the result of the
action of reconbi nant host cells on the expressed pol ypeptide. G utam nyl

and asparagi nyl residues are frequentlLg.post-translationally deam dated to
the correspondi ng glutanyl and aspartyl residues. Alternatively, these

resi dues are deam nated under mldly acidic conditions. O her

post-tr an?b%ﬂﬂ%ﬁﬁg predint ?x()ﬁntgﬁglrdx}ﬂ@ QW&:&%# é'é’& SREIRY Biftfing"d

| ysi ne, l'at'l on 0 roups 0 ery tyrosi ne or
t hr eonyl r@@e%@mmw aQ'YRS’ﬁt'QﬁOf -rﬂ Aoy acnlpeptide|of SERID NQ:@. ni ne,
and hi st rél‘@raﬁlyd.ﬂnﬁ M onseaamamgb poTypeﬁadle semhbcm) 1Rinatie bidther Jofiafmt Ur € and

Mol ecul ar ertl es, SCo 79- 86 (1983).
Coval ent Btéﬂe ASE 0&01%8&:3&“*’1?9? 5}?"&3?{?@ o ‘#I'EEF)W?H‘e&aspR?FS/pept i de
accordisng A motebﬂe,wg:saecmsnwaatummg rﬁolg:uleoéorapr&pgca polypeptidecpf SECEIDNOL t hei r

am no aci d, 25,se t s I, Muno esins, an N-ter nal
s one 1 o FEIE POPREERGS 3 SRENDNGE &, Brefes SARHBRE I Aot tor i 2 BOURPE)
native poIqﬂSEﬂchND eﬁnhdnnandthembmm palypeptidet of GEQ 1D N4, eagl alchimeEinin  as t he
per cent ag ,no-a6id residues in the candi date sequence that are

i denti cal %&oﬁﬁg%gm%%'esi dues of a correspondi ng native pol ypeptide, after
aligning the sequences and introducing gaps, if necessary, to achieve the

Maxi MyH PeLR&Hthe Qﬁlfﬂéhw:ngaéﬂg cBApriseS BBMItRES ﬁ%d%@&rﬁ%ﬁ?aﬁﬁé@r 'a\b%lypeptlde
substltutlons as he sequence identity C termna

oxt ensi on! AER IS karGEG UAPP- FEPeciuelt.And @ Ry pola of NEQITR IR Ay ot
honol ogy. SE®IDINGS, ARfedtivalp thée rﬁéycwla@tecmfmébanabbwvmas oa.r;ﬁenéﬁbiy known.

10 AUGUST 200 refer,t urall urri

Ll an o B8 dernaig mgy Baad & il g G e leme e bert 3R o ddin
identifiead. d)ymmumdgdnbuhmheawIchank,romfvagmentglheredfehdGhesnecortdtdoemm bdingepart of a
desig t| . T gg@.ﬁ t" refers to nol ecul es
wth 2‘%@ g;ﬁtf é§P e%geéanhmutnﬁglbmn%ﬂ’&hgﬁw e°"32{r?'{:%g as conpared to a

pol ypeptide according to the present invention, e.g. of a specified

sequence. v\ThaR fafied fmd ‘t'ﬁdi%%[)’@:hb?ﬁé %m@nf\g ﬁmd&&b%%&ﬁr&nﬁ@t&ﬁ@ Srdbmtg to the
present inventian, speci uence, still have the ability to

a
bind to CEQVSF@"&?IHC%&Q@ b'Bﬁ'BgﬂqeﬁP'PHh’agmU‘éP?“aﬁtgs h‘éﬂ‘%" prdsenvirenrentave at
| east one AOD4BRGIRBDirdiRy ridleculdadcoriingad thdplesentintdntioreedn tam B@d@sfgrﬂtednser ted

init place at the s sty on in o] tide cco he present
i nvent®® n2& raonoalpn%l a%ﬁ?’i‘%‘é" yﬁﬁﬁ@r{@%g qlﬁig@'v 'Bgf si ngl e,
wher e onI )CQRuegwns a®described abolb,ce.grshid IDR: regivons beueglasnobateldtvum@dheror t hey may
be nulti V. [ in the
care ol optesute Bifiol B oBBGfRy ARG, AahAferk W AR Tl LRl [ 0C:
i nserted isHpstantiahyefhuman gé@int to 15 an amino acid at a particul ar position
in a polypeptide according to the present invention, e.g. of a specified
sequence. | medi atel y_adjacent to an ani no_acid neans_connected to, either
the a2Car HhRPHEr aaﬂegﬁ*ﬁ "eSEALPYSSHAN PRYIERRA GPAPY RRRindingplgculpmbigh isonal

vari ants abtthe moncclonsl itibode"AB" asrdesribed byOAveesatat ai., Cellulapinmmsiologgassiccor di ng
to the pr §§§ g ntion, e.g. of a specified sequence, renoved.

O di naril§ ? hal variants will have one or two am no acids 20 del eted
in a particular regi on of the nolecule. W also have found the

ol ynucl e ,W Rﬂﬁodl n
!to heyam no%a%%ég%gg‘g%&fen%l - TTCTTCTW%GJ%CO I'ng tge
am no 3Aci dp theprrsRRtdnyentierykhich is_a chimetiscr humatised acadully-hemersmenesiendlli ng t he
am no aci @nfitRgylence of CDR 3,

Examples of a CD45RO/RB binding molecules include chimeric or humanised antibodies
e.g. derived from antibodies as produced by B-cells or hybridomas and or any fragment



- TTATATI ' ATCCACTG, encoding the am no acid sequence of CDRLl', - 10 AUGUST 2005
TTTTAATCCTTACAATCATGGTACTAAGTACAATGAGAAGTI TCAAAGGCAG encoding the am no acid
sequence of CDR2', 30 AGGACCCTATGCCTGGITTGACACCTG encodi ng the ami no acid
sequence of CDR3' - SEQ ID NO 5 encoding a pol ypeptide of SEQ ID NGO 1,

i . e. the variable region of a light chai.n of an mAb according to the

present invention; - SEQ ID NGO 6 encoding a pol ypeptide of SEQID NO 2, 1.e.
the variable reg ion of the heavy <chain of an mAb according to the present

bnventi Onlthérgowﬁéﬁéb'%)ﬁr'él‘ Fabiragmenfs, hOwbihs!ngid! M.@WQ@%@%@“ SEQ

I D NO 9 nvalaberelon |nc

accor di ng A #ingleghaip é%té’ﬁt’y consiste of dhe Va”aUE@Q'CDSNba'l@O% oYy 3gd fghiehginsept i de of
SEQ | D NO cbalently®ourd tbse@wpﬂabwérmua@taoﬁs.ﬁtmgIopfromno% deMO(Q@B&; CDR2 and
CDR3 according to th%%sent |r](¥ q_f_l ﬂ:(e encodi.ng

pol ypept i cEef 8% bly £MIpo gclds, &teh ?\“&ﬁ‘l’%ﬂ?‘w’é‘ '?°éd1°B’H°“?°ncl udi ng
CDR1' SCDRiantaﬁthaﬁER&e rRaeodrd liggt érmrtshmd Rricissioved thatahd srall peplide spat&Q | D

N o o R e £ e B e B B 20, 1

10 | n anotdmébodySpwbich tHeccopstemtaagionsnafdweavycand tightchdies or bath atecaf hpmiay nrigih eot | des

gﬁgg(rj: f]'gn?%hllgﬂleyﬁﬁgélgﬂéﬂngiﬁéoﬁ%ﬁ?ﬂéﬂ? Wgw *8# Hﬁa@n egﬂj‘luﬂne)t o the

present i refigint Bya humanised aqbb@yelﬁ asapt armﬁboquom yih\qb ﬂ@thyae'yamg ngs t he am no
aci d spquaBBRsPire SPRdn-huridn8.g. ftAn&IRin wiie GPBldédBQtaﬁﬁhllggl?trBroﬁﬁa‘? B&rt igention;

and 15 Polg/nucfeotl des corrrrl SI ng a pol ynucl eotid and/ or,

pr ef er abl yheernstant regions and:the Highlycopse ﬂgomevenab(!ﬁ]@gpaﬁ ?FﬂRflhEG‘?F des
conpri si ngmamlsymuﬁhmm GhsY livgvederotalnefelvigifnaddcidsEsPthdndiide’ Or SEQ 1D

NO 8 and de, of ] B_NO.9 E di -
R LCH s S e G Ch 58 A P el
pol ypeptide of SEQ ID NO 7 and a pol ypeptide of SEQID NO 10, - a

bol Ypet | dgPavaE teotif. ERfs 2eBRR RIS s dEiorinpEb sbisipa b

Pol ynucl ecny #ind otfmpwgk mRyienspenyeanstaninartd of e ligit@ny bea® chaingsof bm8EQ | D

NO 12 and ggginP .témécf#afawoﬂ@reeions%@d@d&n%éd w-saquw&gr&%seﬁ of SEQ ID
NO 14, prefera y 25 conprisin nucl eoti d I'D NO 11 and a

pol ynucl edfhmyaclegicatinterest’, Iﬁ@bitBEA eta), B%P?Pﬂﬁ'&'!e@b?f h?é't'bF"@E@?’t?eN@efl and a
pol ynucl ecnmntehéaith $61dck,[INdohdl dnstitutéiofiealt) tweéfaablydma cv‘nsﬁmdribfl‘dfﬁuir%nand a

| | eqti de .of SE | £, SFQ LD N 12 and
Dol Yl < epiEe i o okt it ey S s o e~ " °
S glemd 1; 1) idrrilugiaﬂmght chaio Imay®e ofithe pofympbmmlp@gmue obthe xrtype Aprefcrarred ied RNA
oy o ottt eng 3 p Bran SRtk OBy Wied Inhor fPeudhe RBL,EBRE ' and
RNA t hat lapd @Dmksenuenan‘parts iwhigheare spedifidd abdve) and aprefaiired egnsiarg part of AUGUST
2005 - 14 ' t i '
ool ynuc! cdPRTEURES BapRlalrEQN ROl 8 GhlluRhe EBRY, COKE Ahd EDRAGathenfe . .
CDR2! ZSCDmarts which gre %psqutmp) |, SEQ

We also have found a humanised antibody comprising a light chain variable region of amino
acid SEQ ID NO:7 or of amino acid SEQ ID NO:8, which comprises CDR1’, CDR2' and
CDR3' according to the present invention and a heavy chain variable region of SEQ:ID NO:9

30 orof SEQ:ID NO:10, which comprises CDR1, CDR2 and CDR3 according to the present
invention.



ID NGO 2, SEQIDNG3, SEQIDNO4, SEQIDNO7, SEQID NO8, SEQID NO9 or
SEQ 5 I D NO 10, respectively, such as a pol ynucl eotide of SEQ | DLRCREGUSE®005
ID NO6, SEQID NO 11, SEQID NGO 12, SEQ ID NO 13 or SEQ I D NO 14,

respectively, includes allelic variants thereof and/or their conplenents;
e.g. Including a polynucleotide that hybridizes to the nucleotide sequence
of SEQIDNO 5, SEQID NO 6, SEQ ID Noidd, SEQ ID NO 12, SEQ ID NGO 13 or
SEQ I D NO 14, respectively; e.g. encoding a pol ypeptide having at |east 10
80% identity to SEQID NO 1, SEQID NG 2, SEQID NG 3, SEQID NGO 4, SEQID

NO|7 4 SEGh b]ﬁbthl%a%peﬁm ﬁr&é\@n?erﬂfon%nde@a'ﬂ@nfbﬂtsed% B8y Eoffprising %dgf t I
i ncluding a,functi iva pt i ncti ona
deri vat i vePOlYRERFE © gggpelgﬁé 85’%’*1%%%5@ 4%"?’ é@@ Qfe,%Snglgé%gmgr 1 2, SEQ
ID NO 3, SEQIONNB.4, SEQID NO 7, SEQID NO8, SEQID NGO 9 or SEQID

NO 10, respectively, e.g. said functional derivative Including 15 coval ent

nodi fications of SEQID NGO 1, SEQ ID NO 2, SEQ ID NO 3, SEQ ID NG 4, SEQID
NO 7, SEQ Ih BnotierespSiEQid presdt ventioBE@Vides Rbutranisedardibody eamprising. 9. sai d

functi | | ts of SEQ 1D
MO 5 oo s Rete ol S M0 a R Baid b SN A 2 L b e 8 seo
I D NO 9 or- asm@ppmm@f Q IDrNQ:9and arolypeptide of SEQIBENA:®H NO 5, SEQ ID NO 6, SEQ
I'D NG 11, _SRfeip thi}i@o%%EQﬁBQaé%%Qd N@o%e&iae §E§td:libN©714>r respectively

i ncl udes a seguence, redundancy (degeneracy) of

the genet i@ RAPEPt 'd§|°§§'59n'é?ch'}%~é03"158|P§)1@!e‘i'fﬂt'i"aeF SFQEENO®H NO 1, SEQ ID NO 2,
SEQ 1 QoNC: 3, SEQ I D NO 4, SEQIDNO? SEQ I D NO B, SEQIDN09 or SEQ ID
NC. 10, oy d tid th, ' d

Wit oh' - had BReBlRs acsBn R e wosent PreRRG ddrond neinhelied frdohte. SR D
NO 1, SEQGORNODOR2, 6BR326DRD, COR2, CBRY, binMBEQ IDSEQ:1.EIE[)D7NO:2ESJEQI]DNO 8,

SEQ 1D NO . Ve X - ' |

o g whi ohOd SEEID NOASEPNOT BEEDIROK, seh iEOTy SEQICbMS s ©
I‘econbl narmre@muwelemioqmmoiwmtideﬁseqwﬁncems inslading & funglienal detvetiveref) t he 30
a ansf 5 ; esgnl oi}seﬁuaessé.umn%@bnap&emsﬂ,euﬁgﬁﬁa@&%oaém%&mgmn@.% aSpétiregces and

nt'o a suitab host (organi'sm for expression by an appropriate
vector. i iPeaYRICHANdE said tf“"tcﬂ%"abﬂ%"é’éﬂ‘te M3y BHvdeRMipe acid gequence¥araptsf aot i de
whi ch enccya@@feagi;qaglce, heavy and/or a light chain of a CD45RO RB bi ndi ng
nol ecul e according to the present 10 AUGUST 2005 -15 invention; and the use
of a polynucl eotide according to the present invention for the production
of a CDA5ReYiReplidetdif not atheineise specified berkin) included ény peptidecort proteineomipdsingoy

. : ding.
g 200 it gied e 48 Bifer Yy Beghl Bohdithiti o ol 26 SthBp AR 10,
provi ded wémmtenemgl ewmyewbendmmtélmﬁt@mnah@(trem Ryefgrably hequence of the

hyper var i gilygegtide \Sﬁfhb%?és%ntﬁﬁ@nﬂ&ﬁs%ﬁo@%nﬂ%ﬂwdg| rﬁ&relpvé?eﬁémg%%mnﬁncodl ng
t hese regions. d for _constructing a var,i domai n gene S

descri bed Wﬁ'ﬁﬁﬁdkgd‘UM's%&c%'?%deW%‘aWr '&th%aw GRB: A gene
encodi ng_raffed) madhdoidnbFantibgdyofiaydr xﬁaymb irefudeNathevaitatighRantfddutéd/intdtte be

cl one RP MERSTEMS encQdi n Qg fr Work and hypervarl abl e regi ons
are d &y° REYERRS £ 'eﬂﬁ‘é' Yhg the hypervariabl e regions are
rermved Doubl e stranded synthetic CDR cassettes are prepared by DNA

synt hest S sefsloRdnl vk DFa EHFReBAS EReaMEAHARGGRSIIARER) hhyifh o o1 €1

These cassettes are provi s SO th e ligated at
junctions qyshta}fveé?iméqal Aivity i SRR With amlvaeptvdp tgthg prqsentynmtl@bﬂ pdes

enC|0d' ng i‘fiaﬁﬂé ﬂ\ecdibﬂmo%ﬁﬁ't@@wgﬁo a'ﬁB!)DibRB R%r@f&ﬁﬁdéﬁdaﬁﬁ‘?ﬁ&tﬂﬂegg to, e.g.
anal ogous

a as convention cl eotide agcording to the
P esedd | 1RbameRsand RERCRABRR Ll RPIERKIS Freniania s present kventon
Fragments comprise regions within the sequence of a polypeptide according to the present
invention, e.g. of a specified sequence. The term "derivative” is used to define amino acid
sequence variants, and covalent modifications of a polypeptide according to the present

invention. e.g. of a specified sequence. The functional derivatives of a polypeptide according



transferred into an appropriate expression vector. 20 Appropri at @0cRUGUSTNRBOS
may be found according, e.g. analogously, to a method as conventional.
Expressi on vectors, e.g. conprising suitable pronotor(s) and genes encodi ng
heavy and |ight chain constant parts are known e.g. and are comrercially
avai | able. Appropriate hosts are knowo4pr may be found according, e.g.

anal ogously, to a nethod as conventional and include cell culture or
transgenic animals. 25 In another aspect the present invention provi des an

eXpr essi oMy, Yipeh Qgen?ﬁwgﬁtl?ﬁ' é‘g &#a 8&% %Q:Kdedﬁref‘dﬁb‘?ﬂ;éw ittt bi ndi ng

nmol ecul e accor nventi on seq uence 'D NO 15,
SEQ | D NO mee. prntr@blv-t N@stlabogtﬂ%ﬁ@vemw preferably atrieaah@noma&%sp@ait t he

present i nyeratdbfht MaSlVAKbBE95% Hleri BEqRBAteNbniIolySHIh G Rhing laBid sBquky Bigeot i de
according to the present invention Wwherein said expression syst em or part

t her eof i sPAypgelidecaceerding deitheinrepent inyentintyerss of asprefied sranadcea®daccording to

the prster%ubbﬂauﬁnyraéinthﬂmutﬁﬁlmhda&wmsaocahdmm or part thereof Is
present in a conpatible host cell; 10 AUGUST 2005 -16 and - An isolated host

cell which conprises an expression system as defined above. W have further
found t hatTre tei Soiéd nmdifidation” includesimediticationsiofreopdiypeptive qcc@rﬂraguo fhei nventi on

dot erm nocP SRy ferBh Y sEAR ERupibe P ERRIREPFRREM MILBE 0B U ¢y
been al | oaproteinacasds pnnmmmtememwmtlzmgmmlm toi hetiirelggaus|pelypéptide
accor jng gy Qu%ﬁ:@s %@??&t-trdn@ ﬁ&'iall ﬂﬁdiﬁ&aﬁuoh%&l@ﬁi m%&&%‘ykgﬁt@%?ﬁ%fat 0
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functional propertie cells derived from WErlmar M.R were further
studied iV ‘?’ﬂin"‘a ‘?"c‘!ﬁt'zé'}gp%}ef‘h@ﬁ't% caR ?&fé?ﬂ?ﬁ?%/‘” $idps & trringl ¢
st i mul at orresigldss oty Hamesstn@are‘cyamsmm pmtsatt@sraﬂor&smiﬁcétbﬁs thaefuhdtiopiin y of the

or' mar p wISERfH bRt Rt P e Bony RSl oelalics alp G el el s

| nvent i on actiopofgeeambinant hest paﬂxanrrtbel eﬁpjessnd pdgpeptldsb [ Glutamlrtybandmpanadmylo

subsequent ough
t her eqwas n%a&aér?{g?% r%{deﬂ%gécft Fona@cont’iﬁdaﬁad Hg'gr es&ro?ﬁﬁbg eacwﬁ%%#]t ygof
t he i nhi tﬁspﬂquwye%le‘wﬁﬁ@i'\r%x dhespyesidyes ars deaminated under mildly é%lﬂ'@d with a

CD45 RO{ |RB &h&%d&gowpb@&lﬁlaﬂsnmgr rﬂbdiﬁbah&mstuhﬁadérr@aﬁ%laﬁdﬂ\éﬁ Bﬁdnﬁé\aﬂdqyg.ﬁé pond
norm a onor

y to stlrmla';?gﬁx r’tn unrel ate hi rd- ar%ﬁ
Resti ntfl atRhgsPheRiition d§°’i¥59rﬂ sof sgiy|. &yreing oF dhrepnyb resisie %}h%mweﬁhw tures
t hus i ndi cabminblgadups bﬁlygﬁé Ia$g.hVﬁe Gind IntldiRg Sile ahdinkséé ¥.g! .E. TréigteRO RB

bi ndi I I t t )
o Lol erPIpiens: SnichEs 7d Bbieaylar SIppdli: Ph.th FREA 6 o BE" RERRSSR PPoShd  hat
cel | pr ol ig6q1983).0Covialentmbdificgtions &.9cadladd fusivm prateirisdoprisihy a pblypeptidé ng

nol ecul e t 1 ' exogenous
E 5. i SEaaR e sl PR e, B F St S8 e nd B3F Hinpbs", " Coucrey re
bi ndi iRp nuoieguerice varants su¢has immunhadhesins.cand N-teweinali fasionsrid betemlegons sigeal of

tol erance.gohgRes, the reduced proliferative responses observed in cells
treated with a CD45RO RB bi ndi ng nol ecule according to the present

I nvention, was due to inpairenent of T cell function, and these 30 cells

were abl e 'Hemblagmmu ré$peCKIOGETHVS pd»ljcpeatudd &l .ﬁ&aﬁdﬂanaﬂ haﬁvatnr&mem@dlh%rem ein
an anergic true I_#mr e ponsi ve, st

cifici f thi se was
Shown by tdsdn et gHec 20T 46 @5 lren b cantisterseaiastedas pikdeic SBou o
accor diong theresideepofescamespondingtnative palypeptidel, biéeraligning 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.



normal ly to unrel ated donor cells to the level of the control trPatAGEE=T|3005
10 AUGUST 2005 -17 In addition experinents indicate that the binding of a
CD45RO RB bi ndi ng nol ecul e according to the present invention to CD45RO and
CD45RB may Inhibit the nmenory responses of peripheral blood nononucl ear
cells (PBMC) from i mmuni zed donors to specific recall antigen. Binding of a
CD45RO RB bi ndi ng nol ecul e according to the present invention 5 to CD45RO
and CD4A5RB thus is also effective in inhibiting menory responses to sol ubl e

The a ?Hido é)' Pefé?'?“?l S;E tihg L-rIP BﬁH'aSid?%Cé’lggk/E& ofh td‘Smer esent

Inventlon o1ln onses-to tetanu A AR zed
donor s i ndicislat 'éh@c ammo ?ﬂ@ﬁ a‘emﬁﬂm tReeithe the wed kmf@ﬁ!nl%leaewﬂhrﬁﬂ@ﬂleo t he

present I%@@hém siS able to target and nodul ate the activation of nmenory T
cells. E.g. these data indicate that a CD45RO RB bi ndi ng nol ecul e 10
according to the present invention in addition to recognizing alloreactive

ang a;?ts Vaﬁh}éde% GlinoSacid §eq@b||zdé vtaﬁarﬁf')ﬂzﬂér@kﬁnbiballés vfuth' Hbirle?ﬂff?réﬁ:%ﬁinﬁ !hetl [ nt .
I nauctli on O aher oper rtan LN [eal nen (0]
onaor g1 pmesd semRbe 46 somnrd Rt RaswesuiEeqortid G bragent sHetdan: 6 o; o

al :joagtu gaesta sﬂSchhéhc&Mﬂhﬁﬁdﬂ%rQﬁ??ﬁﬂﬂﬁiﬂnts&ifbqibg)'éeﬁth!d agcburding ¢o thej ect i on,
an | Seases SuUcC S1.S n a e e nor
res ponses 59‘ q enlikgr‘? eoqo ki ?ﬂ@ur?ﬁwﬁ &gg%ftﬁ'gv@tgago ?%%DX%E{H P%Jm y
bel i eved tMBaSUbﬂMpnaimaﬁa‘nMraltimssrthaha\reatmet orietaning a¢id residue as in

aut Of BN GofhALANR' diferdiahiind BIPhker SR 156 dithe S RloH IS PoRRaM 2Y 3

I'TB.] or role | sease nal nt enance ave
bi ndi ng nAceRrdng teithe dreseRignyestione. q@pfasemﬁiewequen% Thes sibptittinns mayeber ceI |

proliferatdipgf, M&r&cﬁ?ﬁﬂﬁle'a&lﬁo 5Bia<mhé M%M&M&@béea%naame& e eyinthy\bgv0, i.e. a
CD4A5RO RB bl%dﬁﬁm ecul e accor di Br esent. i nventi on was found to

have cor g4 B tWRISr Blerarping PB‘B%P?‘{"J?GP RURstitted ip the sae Rolepis Ry RB
bi ndi ng nuhseeional \aﬁﬁmﬁ diertBodetwith the(di @ bmind 4€ins ir@&tmntdmmem ij@ce?:ﬁto

qe t
and o) 78 ity SrdREa PREIR PO B 3RFbtnES sl BEaiS Bt Blgens
and bact erafalspédnﬁndaseqmncgdnmedatejy adjaceBDHHRANRE dmichoheans camnedted to aitberor di ng

o L Dr SRERaRBN PO ARnl Rl 5( bt hl ablhS ackd BLIGR A AoRAY 2T s Of

di seases I'nc eases, such ed to,
r heumat oi dvnarqnhror miogs aram ecldsrinrmpqlmmdﬂacc@'dlnuattathesare;eeteawhon BB of aand type

11 30 di at%z)&fiﬁer Oﬁ(?gbédcg' r%m%@éc?@?&ih&ly.%ﬂi&ﬂ \‘r‘ariaHﬁQ%ﬁzl ﬁéviétdﬂg ino sbigRd" €N

syndr one, rma, autol nune gastrit omer ul onep r|t|s transplant
r ej ect20on deisteg in 3ngrtisularyeolon o& the malecylgr af t and xenograft rejection, graft
versus host d| sease (GvHD), and al so psoriasis, Inflanmatory bowel disease

and aIIer -18 I n anot her aspect the present invention
e, THe Sige B2y ouelin gplyucieohvs Hrdinoes o

prOV|des cule according to the present

| nvention -mmmmMATMGCAGAgGCMACAGTGr axiodieg thecaning acip spquextsof of

aut oi rrrrune&cﬂ eases, transplant rejection, psoriasis, inflammtory bowel

di sease an al'lergies. 5 In another aspect the present invention provides a
CD45R@5RB -JiTedT @CABTET AT €T GEC G encading the amiao pidsequentanofCRPR&n for the

product i on A¢fa sAcTRdTARER BIGICATTRACEEE B, ae%nwsm bice GO geases

dddk
associ ated _w th _aut ol mmune di seases, trans qant rejection, psoriasis,

i nf | amat oy ABBREAT CFAGER cengeding,fhe aptinoacid ?@“?'?Fea’ﬁ@ﬂﬁ@r- aspect the present
| nvent i on .ATIVAAPSCRTACRATONTBETACT AXSTATIATIGABAACTICAMAGECAG encoding

the amino acid sequence of CDR2',
30 AGGACCCTATGCCTGGTTTGACACCTG encoding the amino acid sequence of CDR3J',
- SEQ 1D 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;
- SEQ 1D NO:6 encoding a polypeptide of SEQ ID NO:2, i.e. the variable region of the heavy
chain of an mAb according to the present invention;




CD45RA RB bi ndi ng nol ecul e according to the present invention ini1gsagcustri Q005
with at | east one pharmaceutically acceptable carrier or diluent. 15 A
pharmaceutical conposition nay conprise further, e.g. active, ingredients,

e.g. other inmmunonodul atory anti bodi es such as, but not confined to
anti-1CGOs, anti-CD154, anti- CD134L or  jgconbi nant proteins such as, but not
confined to rCTLA-4 (CD152), rOX40 (CD134), or i mnunonod ul atory conpounds
such as, but not confined to cyclosporin A FTY720, RAD, rapanycin, FK506,

15- deoxyspe, e ect the esen nventlon
provi de)s/ g %@##&H& PS% %@P&gﬁf’@gﬁf’g%ﬁ%gﬁh R %?eavﬁl é%'ég b ? at ed

Wi th aut oi nintudingiCOBASCRR2 anth:GBRS actordiey edbé mserpimentim; s, infl amrat ory -
bowel di ' | d of
boue! o se2sea INCAI Gl aoploses SR 5 NosHE L ety B el > ©
bi ndi ng nol iadvding ﬁ@Bb-r@@%am%CPmawmga@ém prepdiveRtiot. e. g. in the form of
a_phar ngcelseq N@fﬂ%b&[h%ﬁ Bangﬁéwaé BOSEQ |:§ Re: m ESaqrgtm chdllY @diable fegidit/t O mune

di seases to be treated i ndi ng nol ecul e of gresent i nventi on
Inyent

further i rig¢ivdivg CURY GPB2\a9d GORY acserding t°r“PPeRIﬁ%ﬂ“B aiopr@nd i s, aut oi nune
thyroditi s, SEQ#YRO: 14 &RodiAg a pOlypaptice bf s&ml ID mnea 14. dlighberabvariablk rédibre

scl erosi s, tosu S yonme, scieroderng,

aut oi mmune Bé‘é‘{'?qn{:ﬁg gﬂ%ﬁé"é (ﬂﬁgﬂ?’(’f Tﬁ"&#erﬂ!@]"'ect ion, e.g. organ
and tissue allograft and xenograft rej ecti on and graft-versus- host di sease
(GVHD) 10, ' kL fully
unders ood @wgﬁ‘%ég% @SW@FE VIé@?}‘dgeki&?%@éa‘l @@""‘\%‘%‘Le"ﬂgg?f@%’%bﬂgd not ,
however, bmlmds@ﬁdeeenmingiaﬁmﬁi@fRBéﬂ@mp@!eﬂm% rg. enppdingithenaming aciﬂe

fol | owi ng <cesifbelof EOR1) CHRIBAS BDREGRcdHiIRg Kdhe BREER ifehfidrdharck e ﬁﬁﬁ«g' dat e

"oor nerlc antlbo "1s a bi ndi_n nD ecul accor

t he pr esen®nd, |°H¢P%ﬂ5‘ﬁﬁ‘i"“%ﬂhﬁ@"l"?°gqﬂd taquencesf C P@Fﬂ@@ ERR3 heavy chal n
of SEQ I D dQofiAg4o thbliRedent Iniiitiog antbr evi ati ons are used: ELI SA enzyne |inked

1 lor ek of POTGERICEY paRAIRP 3BOMRBEDMe o5S0eHE N A iien MBI Aa. host

;:Ii sée?%iurljwmaamdecoywmgwm\& ans pronoter |IgE i mrunogl obuI | n i sotyﬁgrgsgo
chai n T eact g debiiop B9y Ri ponici AiS BhEto & Bhiite dF sERRR NG oBSEY]

Exanpl e 1:IDING:G@ng arpolypeptide o BEG P Q- oD@ ¢D NOL 19 e@ebnapding Bl ood sanpl es

are obt ai n |SERY IO NGB Lnd ] tﬁgq,fgﬁ ngl ood nononucl ear cells
(PBMC) _ar ee‘fjg% F;aa'. e%be‘%y celntrl fugat mﬁgt\)/er 9 g:gbaque (Phar maci a LKB)

from | ik O@g@g)eptlde of SEQ ID NO:7 and a polypeptide of SEQ ID
-a _polypeptlde 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
Polynucleotides comprising a polynucleotide of SEQ ID NO:11 or of SEQ ID NO:12 and a
polynucleotide of SEQ ID NO:13 or a polynucleotide of SEQ ID NO:14, preferably
25 comprising
- a polynucleotide of SEQ ID NO:11 and a polynucleotide of SEQ ID NO:13,
- a polynucleotide of SEQ ID NO:11 and a polynucleotide of SEQ ID NO:14,
- a polynucleotide of SEQ ID NO:12 and a polynucleotide of SEQ ID NO:13, or
- a polynucleotide of SEQ 1D NO:12 and a polynucleotide of SEQ ID NO:14.
30
*Polynucleotide®, if not otherwise specified herein, includes any polyribonucleotide or
. polydeoxyribonucleotide, which may be unmodified RNA or DNA, or modified RNA or DNA,
including without limitation single and double stranded RNA, and RNA that is a mixture of
single- and double-stranded regions.



from whol e peripheral - bl ood, |eukopheresis or bully coats with kFOWIGIBHAR005
type, but unknown HLA type. In sone MR experinents, PBMC are directly used
as the stinulator cells after the irradiation at 40 Gy. In the other
experinments, T cells were depleted from 10 PBMC by using CD2 or CD3

Dynabeads (Dynal, Oslo, Norway). Beads.pnd contamnating cells are renoved
by magnetic field. T cell-depleted PBMC are used as simulator cells after

the irradiation. PBMC, CD3" T cells or CD44 T cells are used as the

responder cells in MLR Cells are prepared fromdifferent donors to
stinmulator cells. CD3* T cells are purified by negative 15 selection using

ant i - CD16 Awpelynugientide accoriing dothe psgsent inyantien. egca polyausiastide epgedingdim 4

Dynabeads, aefihd Seid¥aRBR&ISDRI, rcm@ﬁumnc@w cﬁﬁﬁ @on@bsﬁ&%amuéeadste purl fy
C4" T cells. The cel I % obt'ai_ned 22 Qana zed bié FACScan or FACSCali

(Bect on DilPINX2TERID NP:3, SER) IDN:4¢ BePFQ GM?HE%E%S >75%
Eel It S & etlpmmde@mewml%g polm?tbletmde @ﬂspoemwgmdsaém tdlwcbsb, $EQ IDR t
eat -i nac n [ r i an gl ut am ne. Reagents
The. chi mell it [ NORBRSFRD NG b S BENG {haPedhde 1nilsB IR e ohod
control ofariants thereahandiardieir congdieatents eqy. inclading latpolyeudlddiidathat bymitlizes tol 9G

ant | body, RERIdddial Yokl 3L BINOLE dedRAo BOEREAN): Ut RAGGHRD2T

human | urc am | ngen ( human
CD154 mAb &EL‘BID anécm SEQID NQ:14.cdsneativelye e.gaéncodipg 2 POI?WMBylav\mu(eHeasyrrphocyt e

f [
Lo i (05 g S entl) (SEVB ROD) kD NG2 SBEIINO, Se&6 s SEdIPRCERYT cel 1S
i rradi at ecSEGP 38, BERADINDP 196 SEQIR N 19, reﬁpe%ems 'ﬁ@!@"!ﬂr%fﬂnﬁ‘l‘%ﬁ’es (Cost ar,
Canbri dge,gehbitivé Bfm$ pREJIEC 8.908aid ictiondl denyatile ANingP4t 16HE 65% BoMblogp. | N

o Spect { MY é&@%?e%o?i@%#@h&é@i@%ﬁwﬁm%%ﬁémth‘“UEQt

| g speci fi%¥ith
G ove, PANG:8, SED ING:9 OSEQIDNOL10, rdpedtively, el sait) fiinctionatldetvatveidudig ensur e

081 T, el R SESETR Norh Ke 5%, SRR o eBlEeS.

d;at er Imt Etra(NQxV SEM P NO:8, BEQIBI NQ:9wir SEQIB N(I’:Wnrdsmdlvbb'reumnd fupttiohdl - Zobm)urs
with the CoTee "’@"dﬁ § Bffloel seqlrto Safimets de2 1048, SROIONEEL FRPHF icer)
cont ai ni nd\lquﬁﬁ% ﬂﬁ’d‘ W?;ﬁ%@ﬁw% SE&MQ N%%§EFUP€;H'041§G (5 pg/m)
is used asesR @SEQSD'NO‘B'S@MRQG 8EqQIpNut RIgENDONO: 13! satqh@tor cells

60 f d th f th dat e mAb"
cont T4 o aﬁeﬁ*ﬁr g‘F NG, FespSesit it b wElcbana evs! eagant , |
F(ab' ) 2f r agduntancy f(degentraey)tof theigeneticl @ds,soi éncedesfaqrolyipeptiglerdf iSE@ I0IND:pgl nl ) .
Per cent a | t arison
with t heg;%qq]mplgg{zr $er 2@."}&5 S@W“éﬁ%?&ﬁ?@ N(ﬁ % ﬁ%’s fééﬁaeiﬁgpg are
shown in SEQBIENO:1BglespectiviehBiorericodés 3 polypsiptidewithodn gminoracig shquRnby whioh pg/ m  of

did lrr.
PENG) 96 of B¢ Beg CORABE Wil ihe Smib 3R Tal B SR ITREES BEY @‘ i e%‘*@% hoo7
CD4#228 CiR N | SEESIDMO0:42 SEQABNGT SEID YO SEQ IPANO:9 or SEQ ID NO:

respectively.

A CD45RO/RB binding molecule, e.g. which is a chimeric or humanised antibody, may be

produced by recombinant DNA techniques. Thus, one or more DNA molecules encoding the
30 CD45RO/RB may be constructed, placed under appropriate control sequences and

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

In another aspect the present invention provides a polynucleotide which encodes a single,
heavy and/or a light chain of a CD45R0O/RB binding molecule according to the present



Aver age+ SD60.83 }6.83 " Significantly different fromcontrol valigeaveusT 2005
(P<0.001) A candidate mAb according to the present Invention inhibits

primary MR as can be seen from TABLE 1. The average inhibitory effect is
60.83 6.83 %in four different donors 20 derived CD4" T cells and
statistically significant. The inhibiti.gg.of primary MLR by the "candi date
mMAb" is shown to be dose-dependent in the range of 0.001 and 10 pg/m of

t he "candi date mAb" as shown in Figure 1. The IC50 for the inhibition of

ori M. Rl 2808 LA TRl S ST nd R A3 ©T e

separate experi nmen one esponder - cel Thus, 25
r esponder ml;mlucﬁvneéa CH4PRMRBbinding m@gulanmllgatoathmprpseramvantbo bpBMC depl eted
of T cell s Rambhbittthédng s are mxed in the presence of a "candidate mAb" or
control chimeric Ab wth 10 pg/m of F(ab')2 fragnment of goat anti-human
lg. Experiments are repeated 3 tines and percentage of proliferation in the

prfﬁe?ﬁs $i\ ®D|4|5R@mi8Sfﬁt&ﬁgtmub&nﬁyﬂiﬂﬂmﬁe%@cb&diﬁgfmggdnsﬁﬁom M&BolaOOS -22
W e ce roliferati esen of , contr ue is
det er mi nedaﬁg‘?q’fﬁﬁﬂwu gth V“néh%'('{”f'}’at%? {d%ﬁ hgfeln, e :QCY"&/‘"??‘“? LPe is
cal cul at edahMolaeid&eﬂﬂenc@oBtﬁemMe(rfhrihBle or Gari2bld rpgiomd Ind the folpmpleotida: Secondar y
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absence of egngessntadin EPA39 400 and manbeprhﬂyﬁuyimwm aBialows: Agehsencodingal t ur ed
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the presence o cate anti b ture ates for
days (pri n&spdipgd)e fmmrk anrd m@eg(pga%[eg@ag R, deFQW‘E'PéG"% H"%P’M é‘?ﬂ"l'enﬁy paque

gr?ﬂl tGEt tencoamtgtw? VpeAvErisbid bglon%?h@ﬂmﬁéﬂ‘ DBubié étrbnelé’%}nthe’ﬁe DREGIsdties at edTh
W e sane stinu r or S or - ) e
cel |'s are @@PreRasy ?@5'8& U&'ﬁs”‘%ﬁ@@%ﬂiﬂhﬂﬂ%ﬁ& Seﬂmg%sﬂeé"?ag t er mi ned
byI Ful Si nghérbiaf Tidsk cavdettés Sretprdvided dvithatifkyentisso haﬂh?)&h&n-bﬁ@aﬂ@?utjﬁnfnl‘ons 15

cul tur Ci re irradi.a ogenei c
SLi ol 58 o BEAMsrST bt o &f ylnditorcin. Bhfpdetbehats Sheliidd shdt Bk bibedies, °Fho
presence ohai@lngreyaredMMIamm. @ analegipsly, to ametiudd asg:@mvmmmm c Ab and
F(ab')Zfra 3%96 mjl\}ﬁ% Bér&

determ ned o egﬁd . rd% réé(’:gﬁgar nﬁé#iemé %rg ondg'r% E\{e?rr?mﬂgt or cells
20 are cuIF@Iﬁ&!’eﬂdﬂmfﬂamaﬁ%e’fﬂ’kﬁf?ﬂé@@%e of the ' cand| date mAb", then the
cells are harvested, washed tw ce | n RPML1640 and restimulated with

specific stinulator, third-past | at or s or in the
agsencé&of %9\'9‘""&?? celilings ’B?’b&f {Oé’%%? Ffﬂu% e@e?’@]?ﬂ"Hﬁ'& tﬁﬁg?f&‘/’%a\f Resul ts set
out i n TABtdnvéntiohABEXpréssibb vectBisgaigf conapmising suitd)feqwm-mbtoiks)camgenésraicodiag ue

(p=<0. 001 Rk 5L el Lot hans g Wi . ol e o el 0 O 0" 0

t est whet her aire era unresponsi VESS as
consequencappspriateehastscare Imwn ofiroay be foundaticording. Wﬂaloghl@shc@ a meﬁedlaeed from

primary M—ESrﬁQntf%hé] aﬁH'nﬂcHﬁ@@ell SuithiRForMaRsHeRie Bnifals, L- 2 (50 U/nl) . Addition of

IL-2 results 1n the rescue of Responder CD4+ T cells Donor #% I nhibition of
2r' M8 #21149.90° #22059. 33* #22758.68* 10 AUGUST 2005

In another aspect the present invention provides an expression vector comprising a
polynucleotide encoding a CD45RO/RB binding molecule according to the present invention,
e.g. of sequence SEQ ID NO:15, SEQ ID NO:16,. SEQ ID NO:17 or SEQ ID NQ:18,

30 In another aspect the present invention provides
- An expression system comprising a polynucleotide according to the present invention
wherein said expression system or part thereof is capable of producing a CD45RQIRB
binding molecule according to the present invention, when said expression system or part
thereof is present in a compatible host cell;



-23 proliferative responses of the T cells which had been treated wth a
"candidate mAb" in primary MLR to levels simlar to those obsed@edUCHSTh@005
presence of 1gG control Ab. These data indicate that the |Inpaired
secondary response in T cells treated with a "candidate mAb" is due to to
functional alteration of the responder T cells which becone unresponsive to
the 5 specific stinulator cells. Percenrgage inhibition is cal cul ated
accordi ng to the following formula: c.p.m wth control Ab - c.p.m wth
"candidate mAb x 100 c.p.m wth control Ab 10 Statistical analysis is
performed Ysing SigmasStat (Vers. 2.03). The data is analyzed by two-way
ANOVA fol l owed by Dunnett method. In all test procedures probabilities
<0.05 are cbﬂssplaédé@sw"sﬂf@mcpm@am an gxpessien aweiaet andsiined ebavest i s used
(SigmaStat V.2.03). 15 Exanmple 3: In vivo survival studies in SClID mce
Engraftnment of hu-PBL in SCl D m ce Human peripheral bl ood nononucl ear cells

(PBMO)  ar e Werdjaxe fusther foupdithat 2 CRARRPIRB bindiog mokeeyle agcordingtodthepresent
171CGonsgacinértion fahibityprinal dlorfnUnbasstnSes ifFadoBel8épendentYashion a8 MeRFRiNEd

"h 59056 of bY RO MEE Theukaulé Ilieliletife cai¥ bBich hf«f SR UpagiEt Py e S0 D
krPuCI(?a’ Bzzr (;ClhDe%rmafdf elcmlsaombuedng atrbld&uleBBd:or&iﬁﬁ tBttm presétiy |d\bbhcﬁ1ra®ah1ﬁpanéd O];m e
or cnimor i B BRI EEln R E TR Grhiah Paibioh for 2 MRS oRp o "

i nj ecti on, matecuagc@rdiogtp the anedemnnvemmay apdirectlydnghe bifectarfatireactivalbs ar e
ey S0, 4tBSH FRBAUE teit AnckdN, 18laclth, Ho findo prontARE BFF LAl dgfhlliram 10/ KO

body e treatnent was m ce wer e dead.
Eval uat | onm@fpnmaeramln% wererfeghuﬁrtsgzdrpﬁen refimulgliamexperimentsoinggeandary iR, e cacy of

" candi da&;%cmslanmma:o}béus osthuetbawa.rﬁmﬁm%ué ygééaé the@.BeétﬂbﬂyB &'8bserfedD M ce.
The significance w& &QHS I.s eval uat e ?%?/ ﬁ statistical 10 AUGUST
2005 -24 niWig a'cﬁ eglsr 9\?'&?’9 af ret BegeSRprvere pimaniMuRsdt WikBAt el net hod)
with the heDHSRIDIHHlﬁndt@mblaéqldﬁc&ﬂdl@ﬁ)ttmpreseni'mgerimh BQOsleseint, We/impairec?nm ysis
is an netric test | not i der et articul ar
nouse ?g slnl ﬁ irahilfty to ’%ﬁ??“%}“gs]%‘ te?p?' Y?tﬁ"'wz "B’&EPW@&B“’?‘S& Fef8asons
i rrel evant alttmugmtbetermmb@dywdedaksthehemdaMGulhmlThemF cifof her f orm i n
vitro 5 angl bﬁw%&%]néﬁs?ra WMH&WE lqﬂ'ﬂﬁg ki dney and

ro er eva I on. ddi tion,

spl een are o a| ned m ce for
hu- PBL- SCI mom'd@a%ﬂ@maioghﬂaeremmtmen*mégmsmwomelrvdp étlra@aqor @qﬂaﬂ@mer) and

:Er ougﬂoult ?@@st@agh.w&rgwmmtﬁ@nﬁm%d BBimaRs 88ing mdnsr&?{,%@ﬁ&m n OL g
eir hea st at us near ressio S were erated _u ody
wet ght 2or Uh8 Sl s poeRedha el n\?ﬁhﬁﬁ@%&ﬂ'%ﬁ%&#ﬁ?&%@%@ﬁﬁ%ﬂﬂ%ﬂ and 10
subsequent i'nylecﬁlél ecdordihgioale fresetit invbntionrareiy partsporisiiéi.d. taldrbmtritortheerginger e com
par ed usi ngﬁa&qeﬂnon parametric Mann-\Witney test. Results All hu-PBL-SC D

m ce treat nmouse mMAb controls had infiltrated human | eukocytes in 15
the lung, liver and spleen and died (414) wthin ca. 2 to 3 weeks after cell

transfer. Egiehndrs wd have found that cell proliferation in cells pre-treated with a CD45RO/RB

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

30 cells were able to respond to exogenous IL-2, indicating that these cells are in an anergic,
true unresponsive state. The specificity of this response was shown by the ability of cells
treated with a CD45R0O/RB binding molecule according to the present invention to proliferate
normally to unrelated donor cells to the level of the control treated celis.



| i kel y consequence of xGvHD. Control mAb-treated m ce furthernorgol ASEUST 2005
weight in a linear manner, ca. 10% and nore within 3 weeks. Al hu-PBL-SCl D
mce treated with a "candi date mAb" survived (414) w thout any apparent

sign of disease nore than 4 weeks, even although "candi date mAb"-treat nment

was stopped 20 after 3 weeks. "Candi date- mAb"-treated m ce increased wei ght
in alinear manner, up to ca. 5% wthin 4 weeks. Exanple 4: Expression of
anti bodi es of the invention 25 Expression of hunmani sed anti body conprising a

SE | DdNO ﬁ? SE?IOI‘J dphlithénts ipkdQatelihaithedbinding m&&m@fbi@f@rrﬁﬁﬁtiw ;/egt ors
according to asni constructe
conpri si ggacf;?fg‘}']‘ea)ﬂhgé)b%ﬁﬂ 'ng"ﬁﬁ'&WE@ %@%ﬁ{ﬁ%’“%@ﬁ‘éﬁ}%@%ﬁ”& sequence of

humani sed réspohsaghdf petigheral bivod aiminenuciegir cells {BBMT) rBE@hihidéd donprshta speeiﬂced

i ght ch i

vari abl o r'ae SRt BnkEe of § GRASRYARS bt Mol becoPAT 8 E e el | o
VHQ ( SEQ It®CRa5R0O)and ﬁ@éﬁBBthB piso effedive indrhibitingsiemory geaponsesta seluble AgDNA
(nucl eot i dgl AR ACEUSREWRD b @nHQB %lecﬁﬁ%é?uh@tolﬁe préER hlanNQ Mnh.tmf SEQ 1D

NO 18, respectively. 10 AUGJST Constriction humani_sed_ant i body
heavy and "PeRjfesPeRis o éﬁiﬂ?‘@é’é?@Mc\f&‘E WWHTQH“%B’HE*M*M@%%&PH&@Q’&BESS| on
vectors f %‘ndﬁﬁrrﬁm&ﬁﬁe 0cBraimyct rbgenarndemmhis AR5 targettant kodulafedhe €XPr €ssi on

h I f. h Kk
YESESL;“%ME%%%@‘@@% Eﬁg"w & b ipricate Y B GPASRAME vaPrGBPEYEG) ons
( I\/Lh ared \dcodrding teethe peeseattindention inladditibrintoaracbguizing atiore acting agd &étivateEd mcpl_llghe
onin
Sel pugrgl f |'sé§$'ﬁ°am§r@rlétg%§£§&'?éf¥#ngh§% onecé'glﬁh{lgc{‘h%ggy ‘I(;J"ﬂ{.lﬁrog% JJ IJga’f‘d—ll sites
of C21- HC\Ne imammlt mdeatmerit ohongsingdmmuni reshonses taoauteantigensianid allergenssanduct i on
of the hu Qél Fﬂ: ﬁ%ﬁtlg'&ﬁé@?&énQPgb[toﬁne%]seggbsg:g@r@ dHdThrolc r@fgedaoglg;ad and

whi ch ori y received fromM I g "@bor at1 ve London,
UK) ( Naedailf@@seeﬁ suchgs pporiasife imﬂa'@mat%bqw%eﬁeasg whare Memony feseensgs play a

phenol yschlreie &f ®e mawérraasé bPdliseasd dtafd. RGS BENBRIGD B ah Hhdrtant featurs in a

el ectrocopgratiq nt uria Blue strapn

#200228, ﬁ%ea%edﬂ@ﬁ EJ{’)‘& o"r‘FeE%‘?safé}ﬂ"’!Eg&?e"iﬂ%PéWSB\?h’r ni ght at 37C,
each 12 ccdumanﬁgsanumag pﬂy@«adotmlerfnﬁpaﬂeeaﬁeasamdnm froma 3 m culture 15
using the Bi oRobot 9600 (Q agen). This yielded the Iight chain expression
vectors for the humanised anti body versions VLh and VLm respectively, as
further dé¥ehavsalsa faundibat FCE4PRQ/ RBhinding meleerie accautingyto thecpresesk iprention on

vect or T Ghay Vh@u%@e e %r@ﬁe%%b&kéé)m %ixé@@m¥W§ﬁ§é WLR’)QHH% a

step-w se approac was taken. First he conpl et e "vari abl e regi on of

was assentPeRCBYSRMRBRindipgimalgcyle agapeting:torbe Uﬁ?e’ﬁy"e’ﬂ@ﬁd“faﬁ Rt e8! bi ngeQ r

et al 199Zofé¥pohdindlinhibBory pipertide ¥ vid(83ting/1- 80) and subcloned Into the
C21- HCW- gamma- 1 expression from which the C21 insert had been renoved using

the sanme enzynes. A HindllI/BanH fragment of PCRScript clone VHQ
cont ai ni ngA CD45RAIRBIbidingholeaule ad:cb&tingagitlmrpremt inbentios biag trsdelve Nt 0

expressi o Sg;l, HEMM: ﬂgm- Thi s
yi el d?g t Erg ﬁﬁ]sgftp expressi 8'% ec?é?o%@r %%H%‘*E@d&w %Q@/ & sion VHQ
Human gamieleran¢ecinductiomts aloantjgens; @M@ﬁntigsos @llggemawmacedalm@ antmsnss agti on of
the final \ifsROIRE DRHIRY nidhedulty ae@%ﬁﬂ't&‘ﬁmef&ésemﬁvéﬁ%ﬂ%ﬁx} Be DsUFAM MBd heavy
chain of human gamm-1 rsotype was achi eved %/ directly l'tgating a H ndl ||
and 10 Audisatmephand prophylaxis of diseases e.g. including autoimmune diseases such as, but not

limited to, rheumatoid arthritis, autoimmune thyroditis, Graves disease, type { and type ll

30 diabetes, multiple sclerosis, systemic lupus erythematosus, Sjégren syndrome, scleroderma,
autoimmune gastritis, glomerulonephritis, transplant rejection, e.g. organ and tissue allograft
and xenograft rejection, graft versus host disease (GVHD), and also psoriasis, inflammatory

bowel disease and allergies.



-26 BanH restricted PCR fragment encoding the variable regi on i npoAUBEST 2005
H ndl Il and BanmH sites of C21- HCW ganma-1 expression vector which was
created during construction of the humanised anti-IgE anti body TESC-21
(Kol bi nger et al 1993) and which was also originally received fromM

Bendi g (MRC Col | aborative Centre, Londo UK) (Maeda et al. 5 1991).

Transi ent expression in COS cells The foPIomﬁng transfection protocol is

adapt ed for adherent COS cells in 150 mmcell culture 10 dishes, using

Super Fect "A Transfection Rea ent

1305,. Q. agen The four different
expr essi onM\ANOHEF asngetipe Pf?éﬁ'“ lé‘g'h?’gv'ﬁ%sé © P35 °ftar%ﬁ%pé3fBBtQ‘W'B@??”@n of
cel |'s. Foraccomirigato sheopresnt ivimtion e G phatm dvedtical, oay:tn thé treavment arigsopheakiai ni ng

heavy chai serts (VHE \/ C )i o-t.r ected jnto
ol 3 vt hOHREbRY FEeTes anshiete RRRH hiptEts m B RRERRS T or
hunmV2, resgleediescely), in total 4 differ ent conbl nati ons of heavy 15 and

| i ght chai n expression vectors (VHElI hunvl, VHElI hunv2, VHQ hunVl and
VHQ hunV2) . Before transfection, the plasmds are linearized with the

restricti of anBihdPadpetaife 6re§’¥M'un0@!ﬂﬂ&4br6¢n€éVa9éD45hC§/hQ tﬁrf‘t:ﬁl’lg%o!@&ﬁé’é@cﬂﬂhﬁghe

resi stance g{ene ror anpici| before transfection,

cells in 3® h?P'G’Pe'?tr"B’%“%‘JP'ttUP@’%’HEH%rW ér"%?d&cé@&@td" therf’efyﬁeﬂh@PGWPhlﬂ%N'sc ure
di shes. Se&wzgeaseéas‘sbusteaeﬁth aOlRMsThiine diases kthivsplane lefRtlod Q¥ekaeRRf | uency 20
after 24 hOH%’B & of é ﬁ s{ectlon, four ditferent conbinations of
| i near i zedFRAVONbAY ef grfse 2RS4 expression vectors (15 pg each) are
di | ut egqi n a total volunme of 900 pl of fresh nmedium w thout serum and
antibioOtics. 180 pl of SuperFect Transfection Reagent is t hen m xed

t hor oughl Yin E% EEEO m n at
room t errper a h{rhg;%% %“Mﬁ‘ i‘fvént' mat 1 on. Héwéﬁ%u{'ém #’ggorr@?rg Ir‘rj?Oat akes
pl ace, t heCQﬁfﬂPbemmalﬁ?lﬂ% apooring:te the prasenbipventiop 'ftﬂﬁspﬁlﬂ@sl withallegsl | s are

washed oncgndfiHafinddRatically atdepfblefcafifeh of dilubatl € medi um (cont ai ni ng 10% FBS and
antibiotics) are then added to each reaction tube containing the

transfection conpl exes and well m xed. The final preparation is inmmedi ately
tr iansf €5 1 en phﬂhmmcgfcgﬁmpwhdmmeﬁ cdriprize ﬁimn%fge@md. iﬂgadgigﬂta.t ey. cﬂiaéfggc Celjl S
cul tures ar e t hen .i.ncuba rs, at an 0
2. gt o mnOBAUARRE R BIEE Syttt R RGP BRI, 2B B Bt es s
renoved anﬁDt:bﬁb.ancrmbmbimht [BOteinsisud ad, rbetsmotconfmadmrﬁﬁw\urmmﬁzm@m post
transfecti h on of
culture su% nat g%wﬁfghiﬂﬁgﬁj%g@%%%rasﬂté? ﬂ?ﬁ%%w&%lbﬁﬁsés t he

cul ture sulpE¥728: BAPsrapamyain; FE§0S, r1§riecospergpalia, stefoidsst ected wi th heavy- and

| i ght-g¢hain plasm ds are concentrated as fol |l ows. 10 m of each

supernatant are added to Centrlvgreq% YM 50 Centrifu Filter Devices (Cat. N
4310, M I'Plaﬁﬁv‘éﬁ"“s&@%%ertef‘%df‘ DhignREoviges aetberd of afrv@t enH P FPRTNEXSif t er s
are centri d:stgaeds bs¥ociafed With abtorhmofEs¢ag 83, arhnsmnéjmimrpabmm mﬁhamatory

cont VIR ] e CEBERIRe fPr
concentr at andr‘orepmphulaxia an effdmlvo ameuntell a £D45BORDbindifg molecdatacairdioh uher nat ant
N 241D et EbGRhah 5 edolf dbiiean R PhibistBR scddrth o HE eEER | 72"

protocol . mygatiemncentrated supernatants are 10 centrlfuged four tinmes for 24
mn at 3000 rpmat roomtenperature, one tinme for 10 mn at 6000 rpm and

e oot “Babhe oSk B e RS RS SRS bl 226 "
cor r espond¢lgde, bot sre AbtQinited 34) Phdupiatioid antioitis autdimmone thy axditig) Galvescdisdags,e nmedi um
and i S30° t Otgrﬁ“edl é”};[d tép% !F&Eixlteéj. ?r%.lltiple sclerosis, systemic lupus erythematosus, Sjégren

syndrome, scleroderma, autoimmune gastiitis, glomerulonephritis; transplant rejection, e.g.

organ and tissue allograft and xenograft rejection and graft-versus-host disease (GVHD).



For conmparison and control, culture nmediumfrom untransfected celbsatgusT 2005
simlarly 15 concentrated, using the sane centrifugation protocol described
above. Exanple 5: Determ nation of reconbinant human |1 gG expression by ELISA
To determ ne 1gG concentrations of reconbi nant human anti body expressed in
the culture 20 supernatants, a sandw ChgELI SA protocol has been devel oped
and optim zed using human 1 gG as standard. Flat bottom 96-well mcrotiter
plates (Cat. N 4-39454, Nunc | mrunopl ate Maxisorp) are coated overni ght at
4C with 100 pl of goat anti-human 1gG (whole nolecule, Cat. N 11011, SIGW)
at the final concentration of 0.5 pg/m in PBS. Wlls are then washed 3
times wt lTEXMMPLES) buffer (PBS containing 0.05% Tween 20) and bl ocked for
1.5 hours at 25 37C with bl ocking buffer (0.5% BSA In PBS). After 3 washing
cycles, the antibody sanples and the standard human I gG (Cat. No. 14506,

S| GVR) ar efhgrieyestierwil be snare fully undprsteedibyiiefasence to thefollowing@xampleas They. 100 pl
of dily e%h@@ﬂﬂbﬁﬁoﬂéve?t&%ﬁétﬂxe@raﬁ it Thes@Pe bitheliivehtiddl f therdiBing COat ed

plate and incubated for 1 hour room tenperature. After i|ncubation, the
pl ates ar eexawa%@!it%"ws\ﬂfﬁl'ﬁdﬁ&?ﬁl%'%uffer and subsequent |y i ncubat ed
for 1 hour W|th 100 pi of 30 horseradi sh peroxi dase-conj ugated goat

anti - huma J ght..chain GWA) diluted,at 114000
in blockin bgﬁ"}"k&%%o%h ‘?’ Fh'WﬁP‘T §"‘1(D8C@% ’%/%861%%8&3 IHPA"?)Q B%I?F'ﬂﬁ apeprdieg to o
concent r atthel presentaiventiont comprisiag lighhchdih bESEQAB NONY and heave ohain bhSEQID

quantli‘d caﬁégn of bound peroxidase in the sanple and standard wells Is
perforned, Using a TMB Peroxi dase EIA Substrate Kit (Cat. N 172-1067,

Bl 0- Rad) accor di ng to the manufacturer's instructions. 10 AUGJST 2005 - 28
5 10 The %—@E‘a ed at 100 pl per well and Incubated for 30
m n at rogﬁn{ q!%mé)rrp rﬂ%@?ﬁérﬁgg‘%‘grk The colorinetric reaction is stopped
by additi d-¥A 108nzymedinked mmungiserhantasady d and t he absorbance in each wel |

s read atpaess nnﬂuaggd@gcaaéuﬂbésee;moaﬁ@ reader (Moddel 3350-UvV, Bl oRad).
Wth a corr_riéatlo coefficient of 0.998 for the 1gG standard curve, the

fol | owtPhg F'EBncen °o{?’f°81'i'§s°a'f"8°y&8?€rm ned for the four different culture
concent r atrBs (ca foatDbdMtk $embrd concentrat ed): VHE hunVvl super nat ant = 8.26
pg/ m VE% §%ﬂ :@% %38586 27 lag/m  VHQ hunVl supernatant = 5. 3
pg/m VI Y1urrv2 p ant o2 5. 56 pg/ m 15 Exanple 6: FAGS corrpetltl on
anal ysi s (HGMMI ngh!amén cutmryf)gaﬁv&ummotef-cel | line PEER is chosen as the

t ar get cell, for F W%?&?use it expressed the CD45 antigen on its
cel | surface ana ze t he Ing affinity of humani sed antibody

super & arl9g, COWMWW@H"'W%VW@M s using FITC | abel ed chineric antibody
as a 20 r¢fgy encepmsPhaert.ﬂérgadaﬁad conpared with the inhibition of purified
nouse antic‘p y and neric anti body. PEER cell cultures are centrifuged
for 10 se s at P%‘UB%F?%?H%{? 498  nediumis removed. Cells are resuspended
in FACS buiGWD ( Pismoapaft-as-hostgiséade FBS and 0. 1% sodi um azi de) and seeded
into 96-well round-bottommcrotitter plate at a cell density of 1x10 cells
per well. The plate is centrifuged and the supernatant is discarded. For 25
bl ockiddg studies, 25 pl of concentrated untransfected nedi umor isotype

mat ched control antibody (negative controls), unlabel ed nouse anti body or
chinmeric antibody (positive controls) as well as concentrated supernat ant
containing the various conbi nati ons of humani sed anti body (sanples), is
first added in each well at the indicated concentrations in
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the text. After 1 hour of incubation at 4C, PEER cells are washedOwAbEU2D02005
pi of FACS 30 buffer by centrifugation. Cells are subsequently incubated
for 1 hour at 4Cwith chinmeric antibody conjugated with FITC in 25 pi of
FAGS buffer at the final concentration of 20 pg/m. Cells are washed and
resuspended in 300 pl of FAGS buffer campaining 2 pg/m propidium iodide
which allows gating of viable cells. The cell preparations are anal yzed on a
flow cytoneter (FACSCalibur, Becton Dickinson). 10 AUGUST 2005 -29 FACS
anal ysi s indicates a dose-dependent bl ockade of fluorochrone-|abel ed
chimeric antibody by the concentrated humani sed anti body cul ture

super nat anEsample 1¢ Bdmademixeddpnphbdyde kespponsd (MLER)eri ¢ anti body binding is
seen with the isotype matched control antibody, indicating that the

bl ocki ng effect by the different humani sed anti body conbinations is 5
epi t ope sp€elistic and that epitope specificity appears to be retained after

bi i ng mof Gt P S SIS TRAThe i Rbis ol blobd ofonuleingiing

bi ndi ng chifRMGaraiselalsddy, Ceﬂiﬁ@ﬁat'%%'%ﬁt?O'HﬂYR@HPQ (Rhagmagia W \feampleukqcytes

aC: Ihvat eﬂ f?érh;mbhé pBHﬁf%PaTIFIoBMlb&dpﬂ:ére&'dBpﬁiftyscohﬂ@%tth%&fuﬁblsad tyﬁ&'lﬁu&l of ;l' cells

Wi a char er ic Tre revents or enhances opt osi s

fol | owi ng Y" QYVT' Eréttm?a{’\ %H%r}‘jﬁ:g %ﬁ%‘"ﬁg‘ % %@P?’%ﬁ'fﬁc@ég’fegr?sd °§’£ﬁ5‘§@ gpem fic

anti gens celld afterbpinadiatial 4110 Gie 3 theother afpenméﬁs@ééﬁgie?}léplftdd frgnchl mer IT c
nti body e o) tjy ri nar

col | o 10 xPRAE T B.LPZ R Fit heRSedt R Ol FEMA et and Edip AT o by

anti- CD3 péllaareammov@wﬂamﬁ(: $e10. higdlirdepletedPBMEG amepmesmwomllaMnce

(=control )y gf $D45RB/ RO bi ndi ng chimeric antibody. Excess antibodies

were renove vvashl nlg on dgi 2. 7-am no-acti n@gm nD(7- AAD? as a
DNA- st ai ni ﬁ%ngGWa‘ké?I s9pCPY 4 seiiscase veedasdhe espendegcells dn M§RV\§§| s@sed to
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Primary Mixed lymphocyte response (MLR)

30  Aliquots of 1 x 10° PBMC or 5 X 10* of CD3* or CD4" cells are mixed with 1 x 10° irradiated
PBMC or 5 x 10* T cells-depleted iradiated {50 Gy) PBMC in the each well of 96-well cuiture
plates (Costar, Cambridge, MA) in the presence of the indicated mAb or absence of Ab. In
some experiments, F(ab’). fragment of goat anti-mouse |g or goat anti-human Ig specific for
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25 NEKFKGRATLTADKSSNTAYMDLSSLTSEDSAI YYCARSGPYAWDTWGEQGT TVTVSSAS
A candidate mAb acgording to the present invention inhibits primary MLR as can be seen

from TABLE 1. The average inhibitory effect is 60.83 + 6.83 % in four different donors-
derived CD4" T cells and statistically significant.
The inhibition of primary MLR by the "candidate mAb" is shown to be dose-dependent in the
range of 0.001 and 10 pg/ml of the "candidate mAb" as shown in Figure 1.

The ICs, for the inhibition of primary MLR by a "candidate mAb" is determined from the
results of three separate MLR experiments using one donor PBMC as responder cells. Thus,
responder CD4" T cells from Donor #229 and #219 and irradiated PBMC depleted of T cells
as stimulators are mixed in the presence of a "candidate mAb” or control chimeric Ab with 10
pg/mi of F(ab"); fragment of goat anti-human Ig. Experiments are repeated 3 times and
percentage of proliferation in the presence of a "candidate mADb" is calculated in comparison

20

25




TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLY 10 AUGUST 2005
SLSSWTVPSSSLGTQTYI CNVNHKPSNTKVDKRVEPKSCDKTHT CPPCPAPEL L GGPSVFL

FPPKPKDTLM SRTPEVTCVWDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRW
SVLTVLHQDW.NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSREEMITKNQVS 30

LTCLVKGFYPSDI AVEVESNGQPENNYKT TPPVL DSDGSEFL YSKL TVDKSRWQQGNVFS
CSVMHEALHNHYTOKSLSLSPGK SEQ 1D NO. 5 Nucl eoti de sequence encodi ng a

pol ypeptide of SEQ ID NGO 1 10 AUGUST 2005 -32

G%%EMMI TTM@&E@ B%&TACA{ ined using
ACAAATGGT %ﬁﬂ%@%ﬁ%”@ (0.13 +
TCCAGGT TT AR Gighal) GGAT CAGCGACAGATTTTACTCTTAGCATCAACAGT GTGGA

GICT GAAGATATTGCAGATTATTACT GTCAACAAAGTAATACCTGGECCATTCACGTITCGG
CTCGGGGACCAAGCTTGAAATCAAA SEQ I D NO 6 10 Nucl eoti de sequence encoding a
pol ypep i dexapiplSE(Sédoniary MLR

GAGGT GCAGCTGCAGCAGI CAGGACCT GAACT GGTAAAGCCT GEGEECTTCAGT GAAG
ATGTCCTGCAAGGCCTCTGGATACACATTCACTAATTATATTATCCACTGGGTGAAGCA GGAGCCTG
GTCAGGGCCTImoniaT to assgsnovhettess ToandateamAXdndwresApue spagiveness of CD4° T cells to

AGTACAAT WWB bodi es after th
GCCTACAT%HI“ECA‘E%%GAQ cer TCTACTACT; ok %ii \TCAGGACCCTATG

CCTGGTTTGWW@E&%M t'SE'@‘?’D‘eF{iTF%rt of

B LL T PR oo the “‘“‘“‘m"“"“é&%‘ “‘“‘B“"st%*é s "
RFSGSGSGT 3y PFF@SLP@PCE M%Eﬁﬂ‘ Bgﬁ@% ®art of

ani no aci cremevpidedaeelld, wasinairtivice dvithiRFIMI, adaestinddstedwith the samelimiiaord® = VLh)

P SGsGSGT Bt AR E B B ARG b e P g o iy g PR NG

2005 - 33 Rasponsd isaietanmingd byl pusing thesellowithlthyniding fordhe lasttfiad 20 o efnat ed VHE
EVQLVI EMSKPGASVKY SCKASGYTFT NYI | HWKQE PGQGLEW GY  FNPYNHGTKY
NEKFKGRATL TANKSI STAY MELSSLRSED TAVYYCARSG 5 PYAWDTWGQ GTTVTVSS SEQ | D
NO 10 Par tSreeifigallyfePHd ¢plls arp ratered with jradiatadsaliageneie sjimulatar selpedicgitat ed VHO 10

QVQL VESCARe M Ka P akaiirom G Bohbrs) i et s ehed Sa4\Ngim) of ki ¥hkdiabke”
NEKFKGRATL TANKSI STAY MELSSLRSED TAVYY SG
mAb"®, control IgG1 chimeric Ab and F(ab'), fragment of goat anti-human Ig. Primary MLR

proliferation is determined on day 5. For secondary MLR, the responder and stimulator cells

20 are cultured for 10 days in the presence of the "candidate mAb", then the cells are
harvested, washed twice in RPM11640 and restimulated with specific stimulator, third-party
stimutators or IL-2 (50 U/ ml) in the absence of any Ab, Cell proliferation is determined on day
3. Results set out in TABLE 2:

TABLE 2
Responder CD4+ T cells Donor # % inhibition of 2" MLR
#211 49.90"
#220 59.33*
#227 58.68*

25 * Significantly different from control value {(p=<0.001 determined by t-test, SigmaStat
V.2.03). # p=<0.046

In order to test whether the impaired proliferation is due to unresponsivess as a
consequence of the treatment with a "candidate mAb®, the cells derived from primary MLR
30  are cultured in the presence of IL-2 (50 U/ml). Addition of IL-2 results in the rescue of



PYAW FDTWEQ GTTVTVSS SEQ I DNO: 11 15 Nucl eoti de sequence encodi ngianmapaved doos
sequence SEQ I D NO 9

GAGGT GCAGCT GGT GGAGT CAGGAGCCGAAGT GAAAAAGCCT GGRGCTTCAGTGAAG

GT GTCCTGCAAGGCCTCTGGATACACATTCACTAATTATATTATCCACT GGGTGAAGCA

GGAGCCTGGT CAGGGCCTTGAATGGATTGCGATATTTTAAS9CT TACAATCATGGTACTA 20

AGTACAATGAGAAGT TCAAAGGCAGGGCCACACTAACTGCAAACAAATCCATCAGCACA
GCCTACATGGAGCTCAGCAGCCTGCGCTCTGAGGACACTGCGGTCTACTACTGTGCAA

NG 12 o) BOHFIS S es e Se VAR R Sl Secdgei i, *° '

CAGGT GCAGCHGTTEMART A @ intan A SEQrcIf g G ontrol Ab. These

GTGTCCT * ]
GGAGCCTGGT TR ﬁ%ﬂé%mmmwé&me MAD
AGTACAAT GABAlestortoAuprtionsh aftgrationok, eolls which kecommgrupresponsive to the
GCCTACAgGGg@}WCTGAGGACACTGCGGTGAGACTGTGCAA GATCAGG ACCCTATG

L ot o Sh TSl iRl L 17 31 010

GAG dAT* TGCTGACCCAGTCT CCAGCCACCCT GICTCTGAGT CCAGGAGAAAGAGCCA
CTTTCTCCTGCAGGGECCAGI )
ACAAATGGTGCTCCAAGGCF s
GITTAGTIGGCAGT GGATCAGG GACAGA‘ﬁTﬁ’WBﬁﬁfMGﬁATCAGCAGT CTGG AGCCTGAAGATTTTG
CAGTGTA] TACTGTCAACAAAGTAATACCTGGCCATT CACGITC 10

GGCCA CCAAGCTGGAGATCAAA SEQ 10 NGO 14 Nucl eoti de sequence encodi ng am no
aci d sequehtatistical@nalysisig perfegned using SigmasStat (Vers. 2.03).

GACAT TCTGCH % Wﬁ%@%ﬁ%ﬂ test procedures
CTCTCTCCTGCA GT CATTGGCACAAGCATACAGT GGT ATCAACAAAAA

CCAGGT CAGCRrpbebilitiesy<d-92 srecongidered py slomifioanhd sama exrermerda Hestis used

TTCCAGGT TTW £08)] CAGG GACAGATTTTACTCTTACCATCAGCAGT CTGG

AGCCTGAAGATT TTGCAGTGTATTACTGTCAACAAAGTAATACCTGGECCATTCACGTTC 20

GCCCA CCAAGCTGGAGATCAAA SEQ | D NO 15 Nucl eoti de sequence of the

expr essi onExample3: MGHtkb SirvivaPstudlid®in SCipimddéee DNA Sequence of a hunani sed
heavy chai n expression vector conprising 25 SEQID NGO 12 (VHQ from
3921-4274) 1 ACCTTTTTGC AAAAGCCTAG 51 GAATAGCTCA GAGGCCGAGG 101 TTAGTCAGCC
AT GGCCGCCGAENGBfriért oBBEPEBIBEID@AGT TAGGGG 201 CATGCTTTGC ATACTTCTGC 251

AGAT&AT%J:IJ%%I blood mononuclear cells (PBMC) are injected intraperitoneally into SCID
20 mice C.B 17 /GbmsTac-Prkdc™™ Lyst* mice (Taconic, Germantown, NY) in an amount
sufficient to induce a lethal xenogeneic graft-versus-host disease (xGvHD) in >90% of the

mice within 4 weeks after cell transfer. Such treated SCID mice are hereinafter designated
as hu-PBL-SCID mice

25  Mab-treatment of hu-PBL-SCID mice
Hu-PBL-SCID mice are treated with a "candidate mAb” or mouse or chimeric isotype
matched mAb controis at day 0, immediately after PBMGC injection, at day 3, day '7 and at
weekly intervals thereafter. Mabs are delivered subcutaneously in 100 pl PBS at a final
concentration of 5 mg/kg body weight. The treatment was stopped when all control mice
30 weredead.

Evaluation of treatment results
The main criterion to assess the efficacy of a "candidate mAb” in this study was the survival
of the hu-PBL-SCID mice. The significance of the results is evaluated by the statistical



301 ACACCCTAAC TGACACACAT 351 ACGGTGAAAA CCTCTGACAC GCCTCCAAAA AARITAETC2005
ACTACTTCTG CGGECCTCGEC CTCTGCATAA ATAAAAAAAA  GAATGGEECGEG AACTGGEECGEG
AGITAGEEEC CGGGACTATG GITGCCTGACT AATTGAGATG CTGCTGEGCEA GCCTGGTTGC
TGACTAATTG TCTGCCTGCT GGGGAGCCTG GGGACTTTCC  TCCACAGCTG CCTCGCGCGT

TTCGGTGATG ATGCAGCTCC CGGAGACGGT CACAGRHIGI 10 AUGUST 2005 -35 401

CTGTAAGCGG ATGCCGGGAG CAGACAAGCC CGTCAGGCECG CGICAGCGEEG 451 TGTICGEEEEG
TGICGEEECG CAGCCATGAC CCAGICACGT AGCGATAGCG 501 GAGIGTATAC TGGCTTAACT

cataor AP ESTRRR( VPR Rl S e RS ol R e
TGCGCTCGGTSys@sﬁ M@e@mmwmmmmm 701
TATCCACAG%@ thialite HifefsyMieter if tvhs SASHREEARISC

CCAGGAACCG TGCTGG CGTTTTTCCA 801 TAGGCTCOGE CCOCCTGACG
AGCATCACAAPMW t?@)ﬁﬂk?@@ﬂﬁ&’ﬂ%%%&"%&i@%ﬂ@@&&@ﬂ%ﬂ@#ﬂ%@ﬂ
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TATTT GGTARdy ml’g]:t CTEEE3YCNGHEBNNGIGCHRE VITRCATIIBEGroNA\Sdch@MEES 205TAGCTCTT
1301 ce LACAAN I

Caccacibr A el R X (SR VetRe a0 GRS eplep hnlert 0paria b
TCTGACGCT OonppEamsiiigidanpihittevdest. TAAGGGATTT 1451 TGGTCATGAG ATTATCAAAA
AGGATCTTCA CCTAGATCCT TTTAAATTAA 1501 AAATGAAGIT TTAAATCAAT CTAAAGTATA
TATGAGTAAA CT TGGTCTGA 1551 CAGITACCAA TGCTTAATCA GITGAGGCACC TATCTCAGCG
ATCTGTCTATRM9 601 TTCGTTCATC CATAGTTGCC TGACTCCCCG TCGTGTAGAT AACTACGATA
1651 CCEGAHuHBLFSCID hice treatedWitA Gridubd mBbAArtols Kéd iliHatedINzhEn leliddeitedCCT CACCG

L 4 A T e S0

TCGCCAGTTA:kﬂIVAGFEIim 30xG 3, CoRAETAIETFFat@DERE TEBEEN @A GBOASIGHTIN GBREFCACGC
TCGTCGTTT W GGTTCCCAAC GATCAAGGCG AGTTACATGA

1951 TC@&E%#%&%MQ TCCTTCGGTC CTCCGATCGT 2001 TGTCAGAAGT
AAGT TGECCAIINEREFGAIRCnise reatedwit algandidataanéb" sorvivedi(#4) withwst anyapparent

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

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

Example 4: Expression of antibodies of the invention

25  Expression of humanised antibody comprising a SEQ ID NO:7, SEQ ID NO:8, SEQ ID NO:9,
or SEQ ID NO:10

Expression vectors according to the plasmid map shown in Figures 2 to S are constructed,
comprising the corresponding nucleotides encoding the amino acid sequence of humanised

30 light chain variable region humV1 (SEQ I NO:7), humanised light chain variable region
humV2 (SEQ ID NO:8), humanised heavy chain variable region VHE (SEQ ID NO:9), or
humanised heavy chain variable region VHQ (SEQ ID NO:10), respectively. These
expression vectors have the DNA (nucleotide) sequences SEQ ID NO 15, SEQ ID NO 16,
SEQ ID NO 17, or SEQ ID NO 18, respectively.



2051 TGCATAATTC TCTTACTGTC ATGCCATCCG TAAGATGCTT TTCTGTGACT 21014 cCRUGHSTAGHOS
CAACCAAGTC ATTCTGAGAA TAGTGTATGC GGCGACCGAG 2151 TTGCTCTTGC CCGGCGTCAA
CACGGGATAA TACCGCGCCA CATAGCAGAA 2201 CTTTAAAAGT GCTCATCATT GGAAAACGTT
CTTCGGGGCG AAAACTCTCA 5 2251 AGGATCTTAC CGCTGTTGAG ATCCAGITCG ATGTAACCCA
CTCGTGCACC 2301 CAACTGATCT TCAGCATCTT -PSAC=CAC CAGCGTTTCT GGGIGAGCAA 2351
AAACAGGAAG GCAAAATGCC GCAAAAAAGG GAATAAGGGC GACACGGAAA 2401 TGTTGAATAC
TCATACTCTT CCTTTTTCAA TATTATTGAA GCATTTATCA 2451 GGGTTATTGT CTCATGAGCG
GATACATATT TGATTGTATT TAGAAAAATA 10 2501 AACAAATAGG GGITCCGCGC ACATTTCCCC
GCAAAGTGCC ACCTGACGIC 2551 TAAGAAACCA TTATTATCAT GACATTAACC TATAAAAATA
GGCGTATCACCoadifittidh BBOnanSdd ED6TH HOABETpREEHUEEI® AATAATAAAA -
2651 TGTGTGITTG TCCGAAATAC GCGITTTGAG ATTTCTGTCG CCGACTAAAT 2701 TCATGTCGCG
CGATAGT GGT HENET hampadighGARInGXOreF o rOGGITART @3sioss YIsandWAMATCGAT ATTTGAAAAT
ATGGCATATT GAAAATGTCG CCGATGTGAG 2801 TTTCTGTGTA ACTGATATCG CCATTTTTCC
AAAAGT GAT T InTardesdosanstruch 8w fingletresaipa veciorenceding for diver samptetehumpn)

205t ATATARSIGE GGG SRR TRt tetin L el
AGCTGGCACArepigngElideRd 1 RIS Piining GEAR-eeiRt PlRAlgA
TATTATTCAT v T8 iAdgene (VUML) ASIAJ HHOTT And BJINITHETGIBRGATBEGHGABARGIEST

Ll i A o
ATATGGAGT Twhish 32451 c@E0GHIMGA cansGETIoACES theA NIMBBEOC aBIEGECEaNedy CIERLEACG

TooAT TR G RS EAL PR I BN sl AR R e &1 o

TGTATCATATCanteaAendos SiciMasda cet 3&51934®GTU§\A@@3¢OICMMT@@%C@MTM

LRI oA s 3 i i AL
3601 TTGACFRIRS- b@%ﬁ'ﬁ@d&’%@f%&%ﬁﬁ? cbftercplatinggndbyamp @gar Riges TTTGRC
ACCAAAAT CAovEnsightAtTIT T, cadv (2’ ddiohias Gleté\pitidTt reRdmid DRATrond4d 3 nd Elifure

Taa000kbec b B BRI IRE Qe ﬁ“ %&e hi%g%mwm&e%ﬁ%ﬁm
AATGAGAAGThidrtanise8 1 astihCHGCeeRRGs MIZ0 BndMIEACTESBCtivell 5ds GEBACOASBBed in the
Figures.

Human gamma-1 heavy chain expression vectors for VHQ

20 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/BamHI fragment of PCRScript clone VHQ containing the complete

25 variable region was then subcloned into expression vector C21-HCMV-gamma-1 cleaved
with the same enzymes. This yielded the final expression vector for the humanised antibody
version VHQ.

Human gamma-1 heavy chain expression vectors for VHE

30 The construction of the final VHE expression vector encoding for the complete humanised
heavy chain of human gamma-1 isotype was achieved by directly ligating a Hindill and



4301 AGCTTTCTGG 4351 GCTAAGGTGA 15 4401 GCCCAGACAC 4451 TCTGCGIGCRUGUS@12005
CTCTCTTGCA 4551 CCTCCAAGAG 4601 GACTACTTCC 20 4651 CAGCGECGIG 4701
CCCTCAGCAG 4751 TACATCTGCA 4801 AGITGGTGAG 4851 CTCAGCCGCTC 25 4901
CAGCAAGGCA 4951 CACTCATGCT 5001 AGGCACAGEC 5051 TGCTEEECTC 5101
ACCTAAGCCC 30 5151 CTTCTCTCCT 5201 CAAMBCTTGI 5251 CCCAGGCCTC 5301
TGCATCCAGG ACGCAAATGG TCGITTAGTG  ACCTCCATAG ACCATGGACT CGCCCACAGC
CTGGEGECTTC AATTATATTA GATTGGATAT  TCAAAGGCAG ATGGAGCTCA  AAGATCAGA
TCACCGTCT Cgg mcpcﬁ@%ﬁ% REACTATEBR reiRRGRoARE TindiT SR OBAREH
CACCTCTGGEG | CCCAA GGTGACC CGTGAATCA AGGCCAGCAC
CTGCCTGGACSH gamma-hexpression vector which was created during construction of
the humanised anti-lIgE antibody TESC-21 (Kolbinger et al 1993) and which was also
originally received from M. Bendig (MRC Collaborative Centre, London, UK) (Maeda et al.

5 1991).

Transient expression in COS cells

The following transfection protocol is adapted for adherent COS cells in 150 mm cell culture
10  dishes, using SuperFect™ Transfection Reagent (Cat. N°301305, Qiagen). The four
different expression vectors described above are used for transient transfection of cells. For
expression of humanised antibody, each of two clones containing heavy chain inserts (VHE
or VHQ, respectively) are co-transfected into cells with each of the two clones encoding for
the light chains (humV1 or humV2, respectively), in fotal 4 different combinations of heavy
15  and light chain expression vectors (VHE/humV1, VHE/humV2, VHQ/humV1 and
VHQ/humV2). Before transfection, the plasmids are linearized with the restriction
endonuclease Pvul which cleaves in the region enceding the resistance gene for ampicillin.
The day before transfection, 4 x 10° COS cells in 30 ml of fresh culture medium are seeded
in 150 mm cell culture dishes. Seeding at this cell density generally yielded 80% confluency
20  after 24 hours. On the day of transfection, four different combinations of linearized heavy-
and light-chain DNA expression vectors (15 pg each) are diluted in a total volume of 500 pl
of fresh medium without serum and antibiotics. 180 ul of SuperfFect Transfection Reagent is
then mixed thoroughly with the DNA solution. The DNA mixture is incubated for 10 min at
room temperature to allow complex formation. While complex formation takes place, the
25 growth medium is removed from COS cell cultures, and ceils are washed once with PBS. 9
ml of fresh culture medium (containing 10% FBS and antibiofics) 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
30 incubation, the medium containing transfection complexes is removed and replaced with 30
ml of fresh culture medium, At 48 hr post transfection, the culture supernatants are
harvested.

Concentration of culture supematants



TAGGTGCCCC AGACCTGCCA ACCCCAAAGG CCCAGATTCC GACAAAACTC  GCCCTeCAGEUST 2005
GACAGECCCC GCGGTAGECG  AACCGTCAGA  AAGACACCGG  GGACCTGGAG  CAGGTGCAGC
AGTGAAGGTG TCCACTGEGT  TTTAATCCTT  GGCCACACTA  GCAGCCTGCG  CCCTATGCCT
CTCAGGTGAG GCCTGACCTT GCCAGCCAGG ACCTCGCGGA CTGICCCACA  AGGECCCATC
GGCACAGCCGG GACGGTGICG CGECTGICCT  GIeRETCCA  CAAGCCCAGC  AGGGAGGEGAG
GCATCCCGEEC GCCCTCTTCAC GICTTCTGEC TAACCCAGEC AGAGCCATAT  CCAAACTCTC
AGTAACTCCC ACACATGECCC TCAAGCCGEG AGCCGEGIGC TGTACGGIGG  TCGCCTGGAG

GACCGAT CCAFor BSAT dRdIRACS andiysid e ldulturé GUérhatdité>collebtEHOMESS cells
transfected with heavy- and light- chain plasmids are concentrated as follows. 10 ml of each
supernatant are added to Centriprep YM-50 Centrifugal Filter Devices (Cat. N° 4310,
Millipore) as described by the manufacturer. The Centriprep filters are centrifuged for 10 min

5 at 3000 rpm at room temperature. The centrifugation step is then repeated again with the
remaining 20 ml of supernatant using only 5§ min of centrifugation and supervising the
concentration evolution. The intermediate 500 pl of concentrated supernatant is recovered,
transferred to new Microcon Centrifugal Filter Devices (Cat. N° 42412, Microcon) and further
concentrated following the manufacturer's protocol. The concentrated supernatants are

10  centrifuged four times for 24 min at 3000 rpm at room temperature, one time for 10 min at
6000 rpm and then, three times for 5 min, always supervising the concentration evolution.
The final volume of concentrated conditioned medium achieved is 100-120 pl corresponding
to a 250 to 300-fold concentration of original culture medium and is stored at 4°C until use.
For comparison and control, culture medium from untransfected cells is similarly

15 concentrated, using the same centrifugation protocol described above.

Example 5: Determination of recombinant human IgG expression by ELISA

To determine IgG concentrations of recombinant human antibody expressed in the culture
20 supematants, a sandwich ELISA protocol has been developed and optimized using human
1gG as standard. Flat bottom 96-well microtiter plates (Cat. N° 4-39454, Nunc Immunoplate
Maxisorp) are coated overnight at 4°C with 100 pl of goat anti-human IgG (whole molecute,
Cat. N° 11011, SIGMA) at the final concentration of 0.5 pg/ml in PBS. Wells are then washed
3 times with washing buffer (PBS containing 0.05% Tween 20) and blocked for 1.5 hours at
25  37°C with blocking buffer (0.5% BSA in PBS). After 3 washing cycles, the antibody samples
and the standard human IgG (Cat.No, 4508, SIGMA) are prepared by serial 1. 5-fold dilution
in blocking buffer. 100 pl of diluted samples or standard are transfered in duplicate to the
coated plate and incubated for 1 hour at room temperature. After incubation, the plates are
washed 3 times with washing buffer and subsequently incubated for 1 hour with 100 ul of
30 horseradish peroxidase-conjugated goat anti-human 1gG kappa-light chain (Cat. N° A-7164,
SIGMA) diluted at 1/4000 in blocking buffer. Control wells received 100 pl of blocking buffer
or concentrated normal culture medium. After washing, the colorimetric quantification of
bound peroxidase in the sample and standard wells is performed, using a TMB Peroxidase
EIA Substrate Kit (Cat. N® 172-1067, Bio-Rad) acc ording to the manufacturer’s instructions.



ACAATCATGG ACTGCAAACA CTCTGAGGAC GGITTGACAC TTCTAGAAGG GCCTITGRBRIST 2005
TGCACACCCA CAGITAAGAA CCGCCGGICAC GGTICTTCCCC CCCTGEEECTG  TGGAACTCAG
ACAGTCCTCA GCACCTTGEG AACACCAAGG GGTGICTGCT  TATGCAGCCC CCGGAGGCCT

TTT"1 TCCCCA CCTGCACACA CCGGGAGGAC CACTCCCTCA  AATCTTCTCT  ACCGTGCCCA
ACAGGIGCCC  TGACACGICC GAGGTCTATA  ACGCGATCCA  GCCTCCGECAA  CTGCTGECCG
AGGAGCCGAA CCTCTGGATA CCTGGTCAGG TACTAAGTAC AATCCATCAG ACTGCGEGTCT
CTGGGGECCAA  ATCCCAACGCT CAGCGAGEEG  ATGCCCATGA  CCCAGEEECC  ATGGBCACCAC

CTGGECACCC ke PefiRiabtd Gurid Edded Goo Haef-dhénT4na incubAEt16r 30 Him at room
temperaturs in the dark. The colorimetric reaction is stopped by addition of 100 pt of 1 M
sulfuric acid and the absorbance in each well is read at 450 nm, using an ELISA plate reader
(Model 3350-UV, BioRad).

With a correlation coefficient of 0.998 for the IgG standard curve, the following
concentrations are determined for the four different culture concentrates (ca. 250-300 fold
concentrated):

10 VHE/MhumV1 supematant = 8.26 pg/mi
VHE/humV2 supematant = 6.27 pg/ml
VHQMumV1 supernatant = 5.3 pg/ml
VHQ/humV2 supematant = 5.56 pg/ml

15 Example 6: FACS competition analysis {binding affinity)

The human T-cell line PEER is chosen as the target cell for FACS analysis because it
expressed the CD45 antigen on its cell surface. To analyze the binding affinity of humanised
antibody supematants, competition experiments using FITC-labeled chimeric antibody as a

20 reference are performed and compared with the inhibition of purified mouse antibody and of
chimeric antibedy. PEER cell cultures are centrifuged for 10 seconds at 3000 rpm and the
medium is removed. Celis are resuspended in FACS buffer (PBS containing 1% FBS and
0.1% sodium azide) and seeded into 96-well round-bottom microtitter plate at a cell density
of 1x10° cells per well. The plate is centrifuged and the supematant is discarded. For

25  blocking studies, 25 pl of concentrated untransfected medium or isotype matched control
antibody (negative controls), unlabeled mouse antibody or chimeric antibody (positive
controls) as well as concentrated supematant containing the various combinations of
humanised antibody {samples), Is first added in each well at the indicated concentrations in
the text. After 1 hour of incubation at 4°C, PEER cells are washed with 200 pl of FACS

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



TGGACAAGAA GGAAGCCCGG  CAGICCAGSG  CTGCCCGCCC  GCCTCTGGAC  AAGGECAGEIST 2005
CCTGCCCCTG GCTCGGACAC CTGCAGAGCC GGITAAGCCAG TAGAGTAGCC  ACCTCCATAT 10
AUGUST 2005 38 5351 CTTCCTCAGC AGCTGAACTC CTGEGEEEGAC CGICAGICTT CCTCTTCCCC
5401 CCAAAACCCA AGGACACCCT CATGATCTCC CGGACCCCTG AGGICACATG 5451 CGIGGTGGTG
GACGTGAGCC ACGAAGGCCC TGAGGICAAG TTCAACE6GT 5501 ACGTGGACGG CGTGGAGGTG
CATAATGCCA AGACAAAGCC GCGGEGAGGAG 5 5551 CAGTACAACA GTACGTACCG TGIGGICAGC
GICCTCACCG TCCTGCACCA 5601 GGACTGCECTG AATGGCAAGG AGTACAAGTG CAAGGTCTCC

AACAAACCOGEAGS adalysisthdibdtéd frd &%%ﬁbé%ﬁ@@%d%ﬁ@%@@@ cHifgf\ CCCGT

5701 GGGGTGLCAG CATGG ACAGA GCTCGGCCCA CCCTCTGCCC. 5751 TGAGAGTGAC
CGCTGTACCA?rme@vM esHymanigedantibedx cuituse supematgnie: Algsiase-dapendertt Goc
CCCATCCCEyy ricanibei) GirdlingTS SdenWlithiNéAsbitl e AatchGi Ediitial At T

CTATCCCAGG 5 GA ACAACTACAA
GACCACGCCv"‘ﬁ%SA ﬁm EMW@%W@F%&GT
6001 GEACAABASESpACIHE CARCINGCe pHOpEEPeREicy SPPEarEGA bemt Fine aieA TEthubianBatidn

ATGAGGCTCT. CAACCAC TACACGCAGA AGAGCCTCTC CCTGTCTCCG 6101 GGTAAATGAG

Taocacaacd AGCCCC CGCTCCCCGG GCTCTCGCGEG 6151 TCGCACGAGG ATGCTTGGCA
CGTACCCCCT GTACATACTT CCCGGEECECC 6201 CAGCATGGAA ATAAAGCACC CAGCGCTGCC

GTooCAT AR B Rleale By G R iy GB0GA TOOATCoAGA

6351 CATGATAAGA TACATTGATG AGTTTGGACA AACCACAACT AGAATGCAGT 6401 GAAAAAAATG
ACAAGT AR TIEANENE Tt bhofhe Ecn A bl RHE b e,

GGTTTTTTAAres@tnAGToNpres Sof6 Pelyciaelly GRticied AMEROGhaman CLTGHS TINT S:paoes CﬂFﬁGT C

6651 CACARTIEIHHRIGIERN T A M, 2 e Soei T oSt Rt B SR A oann

AACAGTAT GRrppivsia fallswingAUveliractivationcand i) afiaats egpressioofrsukeptcsreniimantioprecC
ATAATTTTClanli Gl AP Ater Fe3BAaRTISH.T 30 6801 TCCTGTGTGG TGTAAATAGC AAAGCAAGCA
AGAGTTCTAT TACTAAACAC 6851 AGCATGACTC AAAAAACTTA GCAATTCTGA AGGAAAGTCC
TTGECEPCTT 6901 CTACCTTTCT CTTCTTTTTT GGAGGAGTAG AATGTTGAGA GTCAGCAGTA

6951 CCCT(H4sRBIROBIASINY ChinteiitTatbbty ehitéfcde28iFdestir i pblyeithnally activated T

cells

=i

Primary T cells (mixture of CD4+ and CD8+ T subsets) were subjected to activation by anti-
CD3 plus anti-CD28 mAb (200 ng/ml each) in the presence or absence (=control) of

20 CD45RB/RO binding chimeric antibody. Excess antibodies were removed by washing on day
2. 7-aminc-actinomycin D (7-AAD) as a DNA-staining dye taken up by apoptotic and necrotic
cells was used to measure cell death following activation. The results show that activation of
T cells in the presence of CD45RB/RO binding chimeric antibody increased the fraction of 7-
AAD positive cells than two-fold on day 2 after activation.. On day 7, the portion of 7-AAD

25 positive cells was again similar in CD45RB/RO binding chimeric antibody-treated and control
cultures.

CD45RB/RO binding chimeric antibody but not control mAb treated T cells displaya T
regulatory cell {Treg) phenotype

30 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 celis. 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



10 AUGUST 2005 -39 7001 ATTAAAGGCA TTCCACCACT GCTCCCATTC ATCAGTTCCA RUGUST 2005
TAGGTTGGAA 7051 TCTAAAATAC ACAAACAATT AGAATCAGTA GTTTAACACA TTATACACTT

7101 AAAAATTTTA TATTTACCTT AGAGCTTTAA ATCTCTGTAG GTAGTTTGTC 7151 CAATTATGTC
ACACCACAGA AGTAAGGTTC CTTCACAAAG ATCCGGGACC 5 7201 AAAGOGGCCA TCGTGOCTCC
CCACTCCTGC AGTTCGGGGEG CATGGATGOG 7251 “G8GATAGOCG CTGCTGGTTT CCTGGATGOC
GACGGATTTG CACTGOCGGT 7301 AGAACTCOGC GAGGTCGTCC AGOCTCAGGC AGCAGCTGAA
CCAACTCGOG 7351 AGGGGATCGA GCOCGGGGTG GGOGAAGAAC TCCAGCATGA GATCCOCGCG

7401 CTGCAGSSTCORTTINECDOC DI OpDaSA mmnmammm@em coutels and

e s § '
CGGTCATTTC 4 GAACTCG 7551 R G%oa GATAGAE@

GATGCGCTGCSHpMaioncGAG CGGCGATACC 7601 GTAAAGCACG AGGAAGCGGT CAGCCCATTC
GCCGCCAAGC TCTTCAGCAA 7651 TATCACGGGT AGCCAACGCT ATGTCCTGAT AGCGGTCCGC
CACACCCAGC 15 7701 CGGCCACAGT CGATGAATCC AGAAAAGCGG CCATTTTCCA CCATGATATT
7751 CCECANtasgdan ¢Thd axposionGaestained ivthecpresenrCet CPASRBRS, bindinaccCCTT
@mmc%;%gme CCCCTGATGC 7851 TCTTCGTCCA GATCATCCTG
ATCGACAAGA CCGAGTACG 7901 TGCTCGCTCG ATGCGATGIT TCGCTTGGTG
GTCGAAT GGG hasbercrenuried thed substantiahamewnts affETlsdcan algockerfognd inteseiody-GAT

CGATACTT TCThélfe, Ti SufGCSTPhes I@M@%Wm Gib (hasC
8051 CAATALLACE CAGIOUCTTC GOGCT TCAGT . GACAACET Co ACCACAGLTG 8101 OGCAAGGAAC

GOCCGTCGT GRugtyzedivodenata fliflerancesetwegn T eelifeuitures wete segnan-day A-pfter stimulgtiamc
GCGACAGH] COAf(Prdiong et cultivd(SAoWEYer high RRvéld oﬁ@m@mww\%.

REGHARGEC
AGO00GOAC A FO e ERToRs ST et PR FEMIRY GBAnC ATCCTCATCC
8351 TGICTCTTGA TCAGATCTTG ATCCCCTGCG CCATCAGATC CTTGECGGCA 8401 AGAAAGCCAT
TTooCTTaoTCRCRARG. e s ARy eehen  cifs e i e gt s

TACCTCCTTTCOR@hdBBGC 8551 TTGCGTTTTC CCTTGICCAG ATAGCCCAGT AGCTGACATT

AT B00b A BT e R ok et e i AR R VL R 1

Nucl eot i de resepfawsn sechods €R25, GPIRSETbA-4) 5 (QDHI-Ligereélmts- ofhs Sn (copimsitet e

w fﬁqu\e/agﬁ lfgfrel % ) %&bﬁ%ﬂcb@%\%oﬁ%ﬂ C%KEU&&;«;MW% Cr%ialrfgqggiép‘iédTTA%%%I Sggcl D
15'1 %&TC&%GG%W&W%@O th CD4 and CD8 antigens on CD45RB/RO binding chimeric

antibody-treated but not on control Ab-treated T cells after activation. The emergence of a

20 CD4/CD8 double-positive T cell population seems to be due to the upregulation of CD4 on
the CD8+ subset and conversely, CD8 on the CD4+ subset. This contrasts with a moderately
low percentage of doubla positive T cells in control cultures.

High IL-2 receptor alpha-chain, but very low beta-chain expression by CD45RB/RO
25 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
30 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.

35



251 AGATGCATGC 301 ACACCCTAAC 15 351 ACGGTGAAAA 401 CTGTAAGCGGirp4dhatrcusT 2005
TGITGECGEG 501 GAGIGTATAC 551 TGCACCATAT 20 601 CGCATCAGEC 651 CGITCGECTG
701 TATCCACAGA 751 CAGCAAAAGG 801 TAGGCTCCGC 25 851 GGIGGCGAAA 901
AGCTCCCTCG 951 GICCGCCTTT 1001 GTAGGTATCT 1051 CACGAACCCC 30 1101
TCTTGAGTCC 1151 CTGGTAACGG 1201 TTGAAGESX 1251 CTGCGCTCTG AAAAGCCTAG
GAGGCCGAGG ATGGEGGECGGA GAGITAGEEG ATACTTCTGC TTTGCATACT  TGACACACAT
CCTCTGACAC ATCCCGGGAG TGICGGEGEECG TGGCTTAACT GCGGTGTGAA  GCTCTTCCGC
CGECGAGCGG ATCAGGGGAT CCAGGAACCG CCCCCTGACG  CCCGACAGA  T@CECTCTCC
CTCCCTTCGG CAGITCGGIG CCGITCAGCC AACCCGGTAA  GATTAGCAGA  GGCCTAACTA
CTGAAGCCAExample 8: Sequences of the invention (CDR sequences of the invention are

underlined)

5 SEQIDNO:1
Part of the amino acid se%uoqcfo of chi e)'lc light chain oy ’

_ N (ki
DILLTQSPAILSVSPGERVSFSdﬁASQNIGTSIQWYQQRTNGSPRLURSSSESiSGIPSRFSG
SGSGTDFTLSINSVESEDIADYYCQQSNTWPFTFGSGTKLEIK

8y

10 SEQID NO:2

Part of the amino acid sequence of chlmeg!’c_lggeavy chain (ko
EVQLQQSGPELVKPGASVKMSCKASGYTFTNYIIHWVKQEPGQGLEWIGYFNPYNHGTKY

7
NEKFKGRATLTADKSSNTAYMDLSSLTSEDE?A]YYCARSGPYAWFDTWGQGTTVTVSS
Cn,

15 SEQID NO:3
Amino acid sequence of chimeric light chain
DILLTQSPAILSVSPGERVSFSCRASQNIGTSIQWYQQRTNGSPRLLIRSSSESISGIPSRFSG
SGSGTDFTLSINSVESEDIADYYCQQSNTWPFTFGSGTKLEIKRTVAAPSVFIFPPSDEQLKS
GTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE
20 KHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO:4

Amino acid sequence of chimeric heavy chgln
EVQLQQSGPELVKPGASVKMSCKASGYTFTMWVKQEPGQGLEWIGYFNPYNHGTKY

25 NEKFKGRATLTADKSSNTAYMDLSSLTSEDSAIYYCARSGPYAWFDTWGQGTTVTVSSAS
TKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLY
SLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKRVEPKSCDKTHTCPPCPAPELLGGPSVFL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVV
SVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVS

30 LTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFS
CSVMHEALHNHYTQKSLSLSPGK

SEQ 1D NO:5
Nucleotide sequence encoding a polypeptide of SEQ ID NO:1



10 AUGUST 2005
GCCTCCAAAA CGECCTCEEC GAATGEECGG  CGGGACTATG  CTGCTGEGEGA  TCTGCCTGCT

TCCACAGCTG ATGCAGCTCC CAGACAAGCC CAGCCATGAC ATGCGGCATC  ATACCGCACA
TTCCTCGECTC TATCAGCTCA AACGCAGGAA TAAAAAGECC AGCATCACAA  CTATAAAGAT
TGITCCGACC GAAGCGTGEC TAGGICGITC ACCCCTGC  GACACGACTT  GCGAGGTATG
CGECTACACT TTACCTTCGG AAGCCTCCTC CT TAA AACTGEECGEG GITGCTGACT
GCCTGGTTCC GGGEGAGCCTG  CCTCCCCCGT CGGAGACGGT CGTCAGGECG CCAGICACGT
AGAGCAGATT GATGCGTAAG ACTGACTCEC CTCAAAGECG AGAACATGIG GCGITGCTGG
AAATCGACGC ACCAGCCGIT CTGCCGCTTA  GCTTTCTCAT  GCTCCAAGCT

GACATTCTGCTGACCCAGTCTCCAGCCATCCTGTCTGTGAGTCCAGGAGAAAGAGTCA
GTTTCTCCTGCAGGGCCAGTCAGAACATTGGCACAAGCATACAGTGGTATCAACAAAGA
ACAAATGGTTCTCCAAGGCTTCTCATAAGGTCTTCTTCTGAGTCTATCTCTGGGATCCCT

5 TCCAGGTTTAGTGGCAGTGGATCAGGGACAGATTTTACTCTTAGCATCAACAGTGTGGA
GTCTGAAGATATTGCAGATTATTACTGTCAACAAAGTAATACCTGGCCATTCACGTTCGG
CTCGGGGACCAAGCTTGAAATCAAA

SEQ ID NO:6
10  Nucleotide sequence encoding a polypeptide of SEQ ID NO:2

GAGGTGCAGCTGCAGCAGTCAGGACCTGAACTGGTAAAGCCTGGGGCTTCAGT GAAG
ATGTCCTGCAAGGCCTCTGGATACACATTCACTAATTATATTATCCACTG GGTGAAGCA
GGAGCCTGGTCAGGGCCTTGAATGGATTGGATATTTTAATCCTTACAATCATGGTACTA

15  AGTACAATGAGAAGTTCAAAGGCAGGGCCACACTAACTGCAGACAAATCCTCCAACACA
GCCTACATGGACCTCAGCAGCCTGACCTCTGAGGACTCTGCGATCTACTACTGTGCAA
GATCAGGACCCTATGCCTGGTTTGACACCTGGGGCCAAGGGACCACGGTCACCGTCTC
CTCA

20 SEQIDNO:7

Part of amino acid sequence of humanised light chain designated humV2 (humVv2 =
VLm)

DILLTQSPAT LSLSPGERAT FSCRASQNIG TSIQWYQQKT NGAPRLLIRS SSESISGIPS
25 RFSGSGSGTD FTLTISSLEP EDFAVYYCQQ SNTWPFTFGQ GTKLEIK

SEQ ID NO:8

Part of amino acid sequence of humanised light chain designated humV1 (humV1 =
VLh)

30 -
DILLTQSPAT LSLSPGERAT LSCRASQNIG TSIQWYQQKP GQAPRLLIRS SSESISGIPS
RFSGSGSGTD FTLTISSLEP EDFAVYYCQQ SNTWPFTFéQ GTKLEIK

SEQ ID NO:9



GCCTTATCCG
ATAAAAAAAA
CACAGCTTGT
GTAATACGGT
AGCTCACGCT
GGTAGCTCTT

ATCGCCACTG
AGITAGGEGEEC
CGTCAGCEEG
AGCAAAAGGEC
GCECTGIGIG

TAGGCGGTGC
AATTGAGATG
AGCGATAGCG
CGITTTTCCA
GTAACTATCG

AGAAGGACAG
TGACTAATTG
GTACTGAGAG
TCAAGTCAGA
GCAGFAGCCA

AAAAAGAGTT ACTACTTO (If&UST 2005

GGGACTTTCC
GAGAAAATAC
TCCCCCTGGA
TACAGAGITC

TTCGGTGATG
TGCGCTCGEGT
CCGGATACCT
TATTTGGTAT

10 AUGUST 2005 -41 1301 GATCCGGCAA ACAAACCACC GCTGGTAGCG

GIGGTTTTTT TGITTGCAAG 1351 CAGCAGATTA CGCGCAGAAA AAAAGGATCT CAAGAAGATC

TAAGGGATTT

CTTTGATCTT

1451 TGGTCK?&%‘RFPWR@WQ ! 5 1501
AAATGAAGTT TTAAATCAAT CTAAAGTATA TATGAGTAAA CTTGGTCTGA 1551 CAGTTACCAA
TGCTTAAT CATAGTTGCC
ToacT oo T AR R AR R AR TR T MY RaE PlogL Y - atTacT
GCAAT GATACENPYRHGEKY NEKFKGRATEGANKSHIRTA YAMFIRHESED TAVOAGRRIG AAACCAGCCA
GCCGGAASGGRRWFBTIV G BAFVPPAS AAGTGGTCCT GCAACTTTAT CCGCCTCCAT CCAGTCTATT
1801 AATTGTTGCC GGGAAGCTAG AGTAAGTAGT TCGCCAGTTA ATAGTTTGCG 1851 CAACGTTGIT
GCCATTGCTG CAGGCATCGT GGTGTCACGC TCGTCGITTG 1901 GTATGGCTTC ATTCAGCTCC

GGTTCCCAACSEATBNEAS-C AGTTACATGA 1951 TCCCCCATGI TGTGCAAAAA AGCGGTTAGC

TCCTTCGGT
Part of amino acid sequence of humanised heavy chain designated VHQ

10 QVQLVESGAE VKKPGASVKYV SCKASGYTFT NYIIHWVKQE PGQGLEWIGY
ENPYNHGTKY NEKFKGRATL TANKSISTAY MELSSLRSED TAVYYCARSG
EYAWFDTWGQ GTTVTVSS

SEQ ID NO:11

15 Nucleotide sequence encoding amino acid sequence SEQ ID NO:9

GAGGTGCAGCTGGTGGAGTCAGGAGCCGAAGTGAAAAAGCCTGGGGCTTCAGTGAAG
GTGTCCTGCAAGGCCTCTGGATACACATTCACTAATTATATTATCCACTGGGTGAAGCA
GGAGCCTGGTCAGGGCCTTGAATGGATTGGATATTTTAATCCTTACAATCATGGTACTA
AGTACAATGAGAAGTTCAAAGGCAGGGCCACACTAACTGCAAACAAATCCATCAGCACA
GCCTACATGGAGCTCAGCAGCCTGCGCTCTGAGGACACTGCGGTCTACTACTGTGCAA
GATCAGGACCCTATGCCTGGTTTGACACCTGGGGCCAAGGGACCACGGTCACCGTCTC
CTCA

20

25 SEQIDNO:12

Nucleotide sequence encoding amino acid sequence SEQ ID NO:10

CAGGTGCAGCTGGTGGAGTCAGGAGCCGAAGT GAAAAAGCCTGGGGCTTCAGTGAAG
GTGTCCTGCAAGGCCTCTGGATACACATTCACTAATTATATTATCCACTGGGTGAAGCA
GGAGCCTGGTCAGGGCCTTGAATGGATTGGATATT TTAATCCTTACAATCATGGTACTA
AGTACAATGAGAAGTTCAAAGGCAGGGCCACACTAACTGCAAACAAATCCATCAGCACA
GCCTACATGGAGCTCAGCAGCCTGCGCTCTGAGGACACTGCGGTCTACTACTGTGCAA
GATCAGGACCCTATGCCTGGTTTGACACCTGGGGCCAAGGGACCACGGTCACCGTCTC
CTCA

30



ZI2 AUGUST 2005
15 2001 TGTCAGAAGI AAGTITGGECCG CAGIGITATC ACTCATGGIT ATGGCAGCAC 2051

TGCTTAATCC TCTTACTGTC ATGCCATCOG TAAGATGCTT TTCTGTGACT 2101 GGTGAGTACT CAAC
AAGTC ATTCTGAGAA TAGTGTATGC GGOGACCGAG 2151 TTGCTCTTGC CCGGOGTCAA
CACGGGATAA TACOGOGCCA CATAGCAGAA 2201 CTTTAAAAGT GCTCATCATT GGAAAACGTT
CTTCGGGEECG AAAACTCTCA 20 2251 AGGATCTTAC CGCTGTTGAG ATCCAGTTCG ATGTAACCCA
CTCGTGCACC 2301 CAACTGATCT TCAGCATCTT TTACTTTCAC CAGCGTTTCT GGGTGAGCAA

2351 AAACAGGAAG GCAAAATGOC GCAW AAGG GAATAAGGGC GACACGGAAA 2401 TGTTGAATAC
TCATACTCTT CCTTTTTCAA TATTATTGAA GCATTTATCA 2451 GGGTTATTGT CTCATGAGCG
GATACATATTSEGABNGIAT T TAGAAAAATA 25 2501 AACAAATAGG GGTGCCGCGC ACATI TCCCC
GAAAAGT C 2551 TAAGAAACCA TTATTAT GACATTAACC TATAAAAATA
cacaTATCANuelgetidagaguengerencodingaming acid seny BPPHCAGTG AATAATAAAA

2651 TGTGTGTTTG TCOGAAATAC GOGTTTTGAG ATTTCTGTCG COGACTAAAT 2701 TCATGTCGOG

ATGECATN T 1O AR Lo B R BT B ECATh O RO T TG TR FCAPRAGRSAaTTA e

AAAAGT GAT TCTTMTICIEETAIPAG GG ECAGECASRADAT T GGUACAAGTA TACAST/ASLIAT CARMSBEABAGA
TGGCGATAGA

AUGST 200AAAATSETOC R arA TR e oAt AT ACATCA

3001 AGCCTAXINHGGTHAGRIGLABGT AESTAMGT GNCAGNTIGAACT CAIMBIATIAGGAGT CTGAT TAGCCA

TATTATTCATAZG6T, ! TGT
oA AT T B AT A S AT AT e A TR ST AT e e
ATTGATIRTTCCRCARSORACCABERTGRAGATTIAAMY CAATTACGGEG GTCATTAGIT CATAGCCCAT
ATATGGAGTT 3251 CCGCGTTACA TAACTTACGG TAAATGGCCC GCCTGGCTGA CCGCCCAACG

3301 ACCCCOGOCC ATTGACGTCA ATAATGACGT ATGTTCCCAT AGTAACGCCA 3351 ATAGGGACTT
TCCATTGACEE@IDNEI4rc GAGTATTTAC GGTAAACTGC 10 3401 CCACTTGGCA GTACATCAAG
TGTATCATATN b e Isvglretéd ddcddih EGmlB&%&id&GGiF&%Tﬁb BROAATGCG CCCECCTGEC
ATTATGCCCA GTACATGACC 3501 TTATGGGACT TTCCTACTTG GCAGTACATC TACGTATTAG
TCATCGCTAT 3551 TACCATGGIG ATGCGGTTTT GGCAGTACAT CAATGGGCGT GGATAGCGGT

3601 TTAMGALSE CIERTGACEIAA BT TTCABCCACCATCRATCTGAGATOABEAT ALAGEBECA

AcocanT s B GRRLEART EACREAT R RN ARG TRl i cRaGARARGr

AACCGT CAGACTRGGTTAGRG TACABGEIITA TCATAAGCTCTIE TTCTSAGTI TRTG T GBGATACCGG

CToCTGo000 B A L A A R A G TP S A BB e

3951 GTGAMMRRETS MEATTIIGCAGTR TANASTS A AANRIAATAFCTEECEATTSAGCTIBACATTCACT
AATTATAT TAGE EEAEEABAC CANSEASEAGATEAASTCAGG 4051 GOCTTGAATG GATTGGATAT
TTTAATCCTT ACAATCATGG TACTAAGTAC 4101 AATGAGAAGT TCAAAGGCAG GGCCACACTA
ACTGCAAACA AATCCATCAG 25 4151 CACAGCCTAC ATGGAGCTCA GCAGCCTGCG CTCTGAGGAC
ACTGCGGTCTSEG I MOMBTACTGTGC AAGATCAGGA COCTATGCCT GGTTTGACAC CTGGGGCCAA

Nucleotide sequence of the expression vector HCMV-G1 HuAb-VHQ
(Complete DNA Sequence of a humanised heavy chain expression vector comprising
25 SEQID NO:12 (VHQ) from 3921-4274)

1 AGCTTTITGC AAAAGCCTAG GCCTCCAAAA AAGCCTCCTC ACTACTTICTG

51 GAATAGCTCA GAGGCCGAGG CGGCCTCGGC CTCTGCATAA ATAARAAMAA

101 TTAGTCAGCC ATGGGGCGGA GAATGGGCGG AACTGGGCGG AGTTAGGGGC

30 151 GGGATGGGCG GAGTTAGGGE CGGGACTATG GTTGCTGACT AATTGAGATG
201 CATGCTTTGC ATACTICTGC CTGCTGGGGA GCCTGGTTGC TGACTAATTG

251 AGATGCATGC TTTGCATACT TCTGCCTGCT GGGGAGCCTG GGGACTTTCC

301 ACACCCTAAC TGACACACAT TCCACAGCTG CCTCGCGCGT TTCGGTGATG

351 ACGGTGAAAA CCTCTGACAC ATGCAGCTCC CGGAGACGGT CACAGCTTGT



4251 GGGACCACGG TCACCGTCTC CTCAGGTGAG TTCTAGAAGG ATCCCAAGCT 43010 AGGETSETESDS
GGCAGGOCAG GOCTGACCTT GGCTTTGOGG CAGGGAGGGG 4351 GCTAAGGTGA GGCAGGTGRC
GOCAGCCAGG TGCACACOCA ATGCOCATGA 30 4401 GOCCAGACAC TGGACGCTGA ACCTCGOGGA
CAGTTAAGAA COCAGGGGCC 4451 TCTGOGOOCT GGGOOCAGCT CTGTCOCACA OCGOGGTCAC
ATGGCACCAC 4501 CTCTCTTGCA GOCTCCACCA .ASGGCCCATC GGTCTTCCOC CTGGCACCCT

4551 OCTCCAAGAG CACCTCTGGG GGGACAGCGG COGTGGGCTG OCTGGTCAAG 10 AUGUST 2005
_43 4601 GACTACTTCC 4651 CAGOGGCGTG 4701 OCCTCAGCAG 4751 TACATCTGCA 5

4801 AGIT G AGATGRGA TGCT 5001
AGGCACAGGC @5(%% éﬁi&%ﬁﬁ%%g’ioﬁ%&mAm 516‘5%9%1@58% 5201
CAAATCTTGT 45D5 IGTTESIGGECTEICRSe50 CARCCANRACACEACTSACAT GRFCATASRSC 5401
CCAAAACOCA 5645 knGRTGRRECHE 3R ARGERRAREG S i okt GATHAGRAGA 5601
GGACTGGCTG 5651 TOOCAGROCE -~ 5701 COGGTGOAG 5751 TGAGAGIGAC 25 5801
CCACAGGTGT 5585 FeEEIATATCRACGCTSIGAR AIACCIACACANCATEPGTARG CAFEERATAC 6001

GGACAAGHGC 391 6%&?&@%&&@ h@@fé&t‘&?@é&m@%ééc 6201

CAGCATGGAA CCGAA ACGTGAATCA AGGCCAGCAC
GTAATACGGT

AGCAAAAGGC
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30

651

701

751

801

8§51

S01

951
1001
1051
1101
1151
1201
1251
1301
1351
1401
1451
1501
1551
1601
1651
1701
1751
1801
1851
1901
1951
2001

CGTTCGGCTG
TATCCACAGA
CAGCAAAAGG
TAGGCTCCGC
GGTGGCGAAA
AGCTCCCTCG
GTCCGCCTIT
GTAGGTATCT
CACGAACCCC
TCTTGAGTCC
CTGGTAACAG
TTGAAGTGGT
CTGCGCTCTG
GATCCGGCAA
CAGCAGATTA
TTCTACGGGG
TGGTCATGAG
AAATGAAGTT
CAGTTACCAA
TTCGTTCATC
CGGGAGGGCT
ACGCTCACCG
CCGAGCGCAG
AATTGTIGCC
CAACGTTGTT
GTATGGCTTC
TCCCCCATGT
TGTCAGAAGT

CGGCGAGCGG
ATCAGGGGAT
CCAGGAACCG
CCCCCTGACG
CCCGACAGGA
TGCGCTCTCC
CTCCCTTCGG
CAGTTCGGTG
CCGTTCAGCC
AACCCGGTAA
GATTAGCAGA
GGCCTAARCTA
CTGAAGCCAG
ACAAACCACC
CGCGCAGAAA
TCTGACGCTC
ATTATCAAAA
TTAAATCAAT
TGCTTAATCA
CATAGTTGCC
TACCATCTGE
GCTCCAGATT
AAGTGGTCCT
GGGAAGCTAG
GCCATTGCTG
ATTCAGCTCC
TGTGCAAAAA
AAGTTGGCCG

TATCAGCTCA
AACGCAGGAA
TAAAARAGGCC
AGCATCACAA
CTATAAAGAT
TGTTCCGACC
GAAGCGTGGC
TAGGTCGTTC
CGACCGCTGC
GACACGACTT
GCGAGGTATG
CGGCTACACT
TTACCTTCGG
GCTGGTAGCG
AAMAGGATCT
AGTGGAACGA
AGGATCTTCA
CTAAAGTATA
GTGAGGCACC
TGACTCCCCG
CCCCAGTGCT
TATCAGCAAT
GCAACTTTAT
AGTAAGTAGT
CAGGCATCGT
GGTTCCCAAC
AGCGGTTAGC
CAGTGTTATC

CTCAAAGGCG
AGRACATGTG
GCGTTGCTGG
AAATCGACGC
ACCAGGCGTT
CTGCCGCTTA
GCTTTCTCAT
GCTCCAAGCT
GCCTTATCCG
ATCGCCACTG
TAGGCGGTGC
AGAAGGACAG
ARAAAGAGTT
GTGGTTTTTT
CAAGAAGATC
ARACTCACGT
CCTAGATCCT
TATGAGTAAA
TATCTCAGCG
TCGIGTAGAT
GCAATGATAC
AAACCAGCCA
CCGCCTCCAT
TCGCCAGTTA
GGTGTCACGC
GATCAAGGCG
TCCTTCGGTC
ACTCATGGTT

CGTTTTTCCA
TCAAGTCAGA
TCCCCCTGGA
CCGGATACCT
AGCTCACGCT
GGGCTGTGTG
GTAACTATCG
GCAGCAGCCA
TACAGAGTTC
TATTTGGTAT
GGTAGCTCTT
TGTTTGCAAG
CTTTGATCTT
TAAGGGATTT
TTTAAATTAA
CTTGGTCTGA
ATCTGTCTAT
AACTACGATA
CGCGAGACCC
GCCGGAAGGG
CCAGTCTATT
ATAGTTIGCG
TCGTCGTTTG
AGTTACATGA
CTCCGATCGT
ATGGCAGCAC



CTGCCTGGAC
CCCAGATTCC
GACGTGAGCC
CCGCTGTACCA
GCACAACCAC
GI'GCCCTCCA
TAACCCAGEC

GGECCCCGTCT
GACAAAACTC
CGTGRAGGTG
ACACCCTGCC
TGCGACGECC
CAAGCCCAGC
AGAGCCACAT

CAGGGAGAGG
GCCCTCCAGC
GCACGTACCG
ACCTGCCTGG
ATGCTTGGCA
AGGGAGGGAG
CCAAACTCTC

ACCAOAANEEST 2005
AGGACACCCT

TAGGTGCCCC
GACAGGECCCC

AGACCTGCCA
ACGTGAATTC
AATGCCAAGG CATCGAGAAA  GECCACATGG
GAGCAATGEG  ACTCCGACGG  AGGTGGCAGC
ATASAGCACC GACGGIGTCG  CGGCTGICCT

GCATCCCGEEC GCCCTCTTCAC GICTTCTGEC
AGTAACTCCC ACACATGCCC TCAAGGECGEG

ACCCCEGT GG, o 65 T CREEEFMATT e ANPAREIFC AT EF R POt Tt draacT

10

15

20

25

30

2101
2151
2201
2251
2301
2351
2401
2451
2501
2551
2601
2651
2701
2751
2801
2851
2901
2951
3001
3051
3101
3151
3201
3251
3301
3351
3401
3451
3501
3551
3601
3651

GGTGAGTACT
TTIGCTCTTGC
CTTTAAAAGT
AGGATCTTAC
CAACTGATCT
AAACAGGAAG
TGTTGAATAC
GGGTTATIGT
AACAMATAGG
TAAGAAACCA
GAGGCCCTTT
TGTGTGTTITG
TCATGTCGCG
AAAAATCGAT
TTTCTGTGTA
CGCGATATCT
CGACTTTIGGT
ATATAGGTGA
AGCTGGCACA
CCATTAGCCA
TTGGCCATTG
GCTCATGTCC
TAATAGTAAT
CCGCGTTACA
ACCCCCGeeC
ATAGGGACTT
CCACTTGGCA
ACGTCAATGA
TTATGGGACT
TACCATGGTG
TTGACTCACG
TTGTTTTGGC

CAACCAAGTC
CCGGCGTCAA
GCTCATCATT
CGCTGTTGAG
TCAGCATCTT
GCAAAATGCC
TCATACTCTT
CTCATGAGCG
GGTTCCGCGC
TTATTATCAT
CGTCTTCAAG
TCCGAAATAC
CGATAGTGGT
ATTTGAAAAT
ACTGATATCG
GGCGATAGCG
GACTTGGGCG
CAGACGATAT
TGGCCAATGC
TATTATTCAT
CATACGTTGT
AACATTACCG
CAATTACGGGS
TAACTTACGG
ATTGACGTCA
TCCATTGACG
GTACATCAAG
CGGTAAATGG
TTCCTACTTG
ATGCGGTTTIT
GGGATTTCCA
ACCAARATCA

ATTCTGAGAA
CACGGGATAA
GGAAAACGTT
ATCCAGTTCG
TTACTTTCAC
GCAAAAARNGG
CCTTTTTCAA
GATACATATT
ACATTTCCCC
GACATTAACC
AATTCAGCTT
GCGTTTTGAG
GTTTATCGCC
ATGGCATATT
CCATTTTTCC
CTTATATCGT
ATTCTGTIGTG
GAGGCTATAT
ATATCGATCT
TGGTTATATA
ATCCATATCA
CCATGTTGAC
GTCATTAGTT
TAAATGGCCC
ATAATGACGT
TCAATGGGTG
TGTATCATAT
CCCGCCTGRC
GCAGTACATC
GGCAGTACAT
AGTCTCCACC
ACGGGACTIT

TAGTGTATGC
TACCGCGCCA
CTTCGGGGCG
ATGTAACCCA
CAGCGTTTCT
GAATAAGGGC
TATTATTGAA
TGAATGTATT
GAAARGTGCC
TATAAAAATA
GGCTGCAGTG
ATTTCTGTCG
GATAGAGATG
GAAAATGTCG
ARAAGTGATT
TTACGGGGGA
TCGCAAATAT
CGCCGATAGA
ATACATTGAA
GCATAAATCA
TAATATGTAC
ATTGATTATT
CATAGCCCAT
GCCTGGCTGA
ATGTTCCCAT
GAGTATTTAC
GCCAAGTACG
ATTATGCCCA
TACGTATTAG
CAATGGGCGT
CCATTGACGT
CCAAAATGTC

GGCGACCGAG
CATAGCAGAA
AARACTCTCA
CTCGTGCACC
GGGTGAGCAA
GACACGGAAA
GCATTTATCA
TAGAAARATA
ACCTGACGTC
GGCGTATCAC
AATAATAAAA
CCGACTAAAT
GCGATATTGG
CCGATGTGAG
TTTGGGCATA
TGGCGATAGA
CGCAGTTTCG
GGCGACATCA
TCAATATTGG
ATATTGGCTA
ATTTATATTG
GACTAGTTAT
ATATGGAGTT
CCGCCCRACG
AGTAACGCCA
GGTAAACTGC
CCCCCTATTG
GTACATGACC
TCATCGCTAT
GGATAGCGGT
CAATGGGAGT
GTAACAACTC



AGTACAAGTG ACCATCTCCA ACAGAGECCG ACCTCTGICC CCCAICCRERIST 2005
CAGCCGGAGA CTCCTTCTTC AGGGGAACGT  TACACGCAGA  GGCAAGCCCC
CAGCGCTGCC TGGAACTCAG ACAGICCTCA  GCAGCTTGGEG  ACCACAAAGG
TATGCAGCCC CCGGAGGCCT TTTTTCCCCA CCTGCACACA CCGGGAGGAC
AATCTTCTCT ACCGIGCCCA ACAGBIGCCC TGAGACGTCC  CGICAGICTT
TGAGGTCAAG AGACAAAGCC GICCTCACCG CAAGGICTCC AAGCCAAAGG
CTACAGGECA GATGAGCTGA CTATCCCAGC ACAACTACAA CTCTACAGCA

TGTGGICAGC
TCAAAGCCTT
CGTACCCCCT
GGTGICTGCT
CACTCCCTCA
CGGACCCCTG
GCTCGGECCCA

CTTCTCAT GG 7 AAGAEEdEcheTe FRIERNARS cdebthdcdCIdradebde dadetcrara

10

15

20

25

30

3751
3801
3851
3901
3951
4001
4051
4101
4151
4201
4251
4301
4351
4401
4451
4501
4551
4601
4651
4701
4751
4801
4851
4901
4951
5001
5051
5101
5151
5201
5251
5301

TAAGCAGAGC
CGCTGTTTTG
GCTTGCCGCC
TGGCCCCCGE
GTGAAAAAGC
CACATTCACT
GCCTTGAATG
AATGAGAAGT
CACAGCCTAC
ACTACTGTGC
GGGACCACGG
AGCTTTCTGG
GCTAAGGTGA
GCCCAGACAC
TCTGCGCCCT
CTCTCTTGCA
CCTCCAAGAG
GACTACTTCC
CAGCGGCGTG
CCCTCAGCAG
TACATCTGCA
AGTTGGTGAG
CTCAGCGCTC
CAGCAAGGCA
CACTCATGCT
AGGCACAGGC
TGCTGGGCTC
ACCTAAGCCC
CTTCTICTCCT
CAAATCTTGT
CCCAGGCCTC
TGCATCCAGG

TCGTTTAGTG
ACCTCCATAG
ACCATGGACT

ARCCGTCAGA
AAGACACCGG
GGACCTGGAG

CGCCCACAGC{CAGGTGCAGC

CTGGGGCTTC
AATTATATTA
GATTGGATAT
TCAAAGGCAG
ATGGAGCTCA
AAGATCAGGA
TCACCGTCTC
GGCAGGCCAG
GGCAGGTGGC
TGGACGCTGA
GGGCCCAGCT
GCCTCCACCA
CACCTCIGGG
CCGAACCGGT
CACACCTTCC
CGTGGTGACC
ACGTGAATCA
AGGCCAGCAC
CTGCCTGGAC
GGCCCCGTCT
CAGGGAGAGG
TAGGTGCCCC
AGACCTGCCA
ACCCCAAAGG
CCCAGATTCC
GACARAACTC
GCCCTCCAGC
GACAGGCCCC

ﬁ

AGTGAAGCTG
TCCACTGGGT
TTTAATCCTIT
GGCCACACTA
GCAGCCTGCG
CCCTATGCCT
CTCAGGTGAG
GCCTGACCTT
GCCAGCCAGG
ACCTCGCGGA
CTGTCCCACA
AGGGCCCATC
GGCACAGCGG
GACGGTGTCG
CGGCTGTCCT
GTGCCCTCCA
CAAGCCCAGC
AGGGAGGGAG
GCATCCCGGC
GCCTCTTCAC
GTCTTCTGGC
TAACCCAGGC
AGAGCCATAT
CCARACTCTC
AGTAACTCCC
ACACATGCCC
TCAAGGCGGG
AGCCGGGTGC

TCGCCTGGAG
GACCGATCCA
GGTGTTCTGC
TGGTGGAGTC
TCCTGCAAGG
GAAGCAGGAG
ACAATCATGG
ACTGCAAACA
CTCTGAGGAC
GGTTTGACAC
TTCTAGAAGG
GGCTTTGGGG
TGCACACCCA
CAGTTAAGAA
CCGCGGTCAC
GGTCTTCCCC
CCCTGGGCTG
TGGAACTCAG
ACAGTCCTCA
GCAGCTTGGG
AACACCAAGG
GGTGTCTGCT
TATGCAGCCC
CCGGAGGCCT
TTTTTCCCCA
CCTGCACACA
CCGGGAGGAC
CACTCCCTCA
AATCTTCICT
ACCGTGCCCA
ACAGGTGCCC
TGACACGTCC

ACGCCATCCA
GCCTCCGCAA
CTGCTGGCCG
AGGAGCCGAA
CCTCTGGATA
CCTGGTCAGG
TACTAAGTAC
AATCCATCAG
ACTGCGGTCT
CTGGGGCCAA
ATCCCAAGCT
CAGGGAGGGG
ATGCCCATGA
CCCAGGGGCC
ATGGCACCAC
CTGGCACCCT
CCTGGTCAAG
GCGCCCTGAC
GGACTCTACT
CACCCAGACC
TGGACAAGAA
GGAAGCCAGG
CAGTCCAGGG
CTGCCCGCCC
GGCTCTGGGC
AAGGGGCAGG
CCTGCCCCTG
GCTCGGACAC
CTGCAGAGCC
GGTAAGCCAG
TAGAGTAGCC
ACCTCCATCT



GCGCCCTGAC GGACTCTACT CACCCAGACC TGGACAAGAA GGAAGCCAGG CAGIDTARXBRIST 2005
CTGCCCECCC GGECTCTEEEC AAGGGECAGG  CCTGCCCCTG  GCTCGGACAC  CTGCAGAGCC
GGTAAGCCAG TAGAGTAGCC ACCTCCATCT CCTCTTCCCC  AGGICACATG TTCAACTGGT
GCGGGAGGAG TCCTGCACCA  AACAAAGCCC TGGGACCCGT  CCCTCTGCCC  GCCCCGAGAA
CCAAGACCCA GACATCGCCG  GACCACGCCT  AGCBEBACCGT  TCCGIGATGC  CCTGICTCCG
GCTCTCGECGG CCCGEECECC GCGAGACTGT 10 AUGUST 2005 6251 GATGGITCTT TCCACGGSGTC

6301 ATCTGATATC ATCGATGAAT 6351 CACGATAAGA TACATTGATG 6401 GAAAAAAATG

CTTTATTTGIs ﬁ1645'1:'rm&ﬁﬂdﬁsﬁﬁw&cw teTbPETT R@cPTdeAEEEG 6551
ACCTCTACAA ATGTGGTATG 6601 ACATCAAATA TTCCTTATTA 6651 CACAA TT GAGCATAGIT
RRRIARERETARBFACE

10 6701 A TE CARERTTACACICHEFRTTF PREECAGHEYRL TCCTTTGTGG

TGTAAATAGGs 4 5185 ¢cPddist o (dHeoreAdAAGTEArGACCE

10

15

20

25

30

5501
5551
5601
5651
5701
5751
5801
5851
5901
5951
6001
6051
6101
6151
6201
6251
6301
6351
6401
6451
6501
6551
6601
6651
6701
6751
6801
6851
€901
6951

ACGTGGACGG
CAGTACAACA
GGACTGGCTG
TCCCAGCCCC
GGGGTGCGAG
TGAGAGTGAC
CCACAGGTGT
GGTCAGCCTG
TGGAGTGGGA
CCCGTGCTGG
GGACAAGAGC
ATGAGGCTCT
GGTAAATGAG
TCGCACGAGC
CAGCATGGAA
GATGGTTCTT
ATCTGATATC
CATGATAAGA
GAAARAAAATG
ACCATTATAA
TATGTTTCAG
ACCTCTACAA
ACATCARATA
CACAATTTTT
AGTAAGARARM
AGGTTACAGA
TCCTTTGTGG
AGCATGACTC
CTACCTTTCT
GCCTCATCAT

CGTGGAGGTG
GCACGTACCG
AATGGCAAGG
CATCGAGAAA
GGCCACATGG
CGCTGTACCA
ACACCCTGCC
ACCTGCCTGG
GAGCAATGGG
ACTCCGACGG
AGGTGGCAGC
GCACAACCAC
TGCGACGGCC
ATGCTTGGCA
ATAAAGCACC
TCCACGGGTC
ATCGATGAAT
TACATTIGATG
CTTTATTTIGT
GCTGCAATAA
GTTCAGGGGG
ATGTGGTATG
TTCCTTATTA
GAGCATAGTT
AACAGTATGT
ATATTTTTCC
TGTAAATAGC
AAAAAACTTA
CTTICTTITIT
CACTAGATGG

CATAATGCCA
TGTGGTCAGC
AGTACAAGTG
ACCATCTCCA
ACAGAGGCCG
ACCTCTGTCC
CCCATCCCGG
TCAAAGGCTT
CAGCCGGAGA
CTCCTTCTTC
AGGGGAACGT
TACACGCAGA
GGCAAGCCCC
CGTACCCCCT
CAGCGCTGCC
AGGCCGAGTC
TCGAGCTCGG
AGTTTGGACA
GAAATTTGTG
ACAAGTTAAC
AGGTGTGGGA
GCTGATTATG
ACCCCTTTAC
ATTAATAGCA
TATGATTATA
ATAATTTTCT
AAAGCAAGCA
GCAATTCTGA
GGAGGAGTAG
CATTTCTTICT

TGAGGTCAAG
AGACARAGCC
GTCCTCACCG
CAAGGTCTCC
AAGCCAAAGG
GCTCGGCCCA
CTACAGGGCA
GATGAGCTGA
CTATCCCAGC
ACAACTACAA
CTCTACAGCA
CTTCTCATGC
AGAGCCTCTC
CGCTCCCCGG
GTACATACTT
CTGGGCCCCT
TGAGGCCTGA
TACCCGGGGA
AACCACAACT
ATGCTATTGC
AACAACAATT
GGTTTTTTAA
ATCTCTAGTC
ARATTAAAAR
GACACTCTAT
ACTGTTATGC
TGTATAGCAG
AGAGTTCTAT
AGGAARAGTCC
AATGTTGAGA
GAGCAAAACAH

TTCAACTGGT
GCGGGAGGAG
TCCTGCACCA
AACAAAGCCC
TGGGACCCGT
CCCTCTGCCC
GCCCCGAGAA
CCARGAACCA
GACATCGCCG
GACCACGCCT
AGCTCACCGT
TCCGTGATGC
CCTGTCTICCG
GCTCTCGCGG
CCCGGGCGCC
GCGAGACTGT
GTGGCATGAG
TCGATCCAGA
AGAATGCAGT
TTTATTTGTA
GCATTCATTT
AGCAAGTAAA
AAGGCACTAT
GCTAAAGGTA
GCCTGTGTGG
CTACTTATAA
TGCAGCTTTT
TACTAAACAC
TTGGGGTCTT
GTCAGCAGTA
GGTTTTCCTC



6901 CTACCTTTCT CTTCTTTTTT 15 6951 GCCTCATCAT CACTAGATGG 7001 ATTARUGETA 2005
TTCCACCACT 7051 TCTAAAATAC ACAAACAATT 7101 AAAAATTTTA TATTTACCTT 7151
CAATTATGTC ACACCACAGA 20 7201 AAAGCGGCCA TCGTGCCTCC 7251 CGGATAGCCG
CTGCTGGTTT 7301 AGAACTCCGC GAGGTCGICC 7351 AGGGGATCGA GCCCGGGGTG 7401
CTGGAGGATC ATCCAGCCGG 25 7451 TTTCATAGAA9 GGCGGCGGTG 7501 GTCGCTTGGT
CGGTCATTTC 7551 TCAAGAAGGC GATAGAAGGC 7601 GTAAAGCACG AGGAAGCGGT 7651
TATCACGGGT AGCCAACGCT 30 7701 CGGCCACAGT CGATGAATCC 7751 CGGCAAGCAG
GCATCGCCAT70048 0 AT TAAAGEER I cRAEET Gotecca®i] ATEAChPet A CACATESLCTG - 44
AGGCCGAGTC TGAGGCCTGA GIGGCATGAG  TCGAGCTCGG TACCCGGGGA TCGATCCAGA
AGTTTGGACA? SRACCRERRENTAC HFPARAIATT ARAATAREPCCRT AT TAFRFAS TR GTA
ACAAGT TAAG PACAARYITTTTTAATAN A dTT ACRESTf¥ AR AN TETCTETAd AdrattThdtal AAA
GCTGATTATG ATCTCTAGIC AAGGCACTAT =~ ACCCCTTTAC AAATTAAAAA GCTAAAGGTA
ATTAATAGCA7 FBACABRTIAFG BRGA PRTEDGFIAFACREASTIAT AT EFREASATAA

ATAATT TS CT72ldzeT AAAREZGCERCASTEEETce ABACEANGCAREETROEEEE ATRTEAATARATAC
GCAATTCTGA AGGAAAGTCC TTGOOGTCTT  GGAGGAGTAG AATGTTGAGA GTCAGCAGTA
CEETSTPREEY SREAETTOCRFRES S e

CATTTCTTCT? BT SEFERRTRFFCE

AGAATCAGT A7 £ah T TAM D& ch d ASNGACETce AGACTJAGEEAACAECTGAA TR AACTACT TGIC
AGTAAGGTTC, CTTCACAMG ATCOOOGACE | CCACTOCTCC, AGTTOCOOCG CATCGATGCG
CcCTGGATEC GEPECEAGREEEESTC REE R RACCT A RS AE T R TECRASFoa0G
GCGCCGAAGAAG 4ifCACKHGHEAATA T CCRGES e CETCCESTRAANAREITATTEC K RCBACKKEAACC
GAAT T, CICGIGATGS CAGETTCOCC | GAACCCCACA GT CA GAAGAACTCG

15

20

25

30

7501
7551
7601
7651
7701
7751
7801
7851
7901
7951
8001
8051
8101
8151
8201
8251
8301
8351
8401
8451
8501
8551
8601

GTCGCTTGGT
TCAAGAAGGC
GTAAAGCACG
TATCACGGGT
CGGCCACAGT
CGGCAAGCAG
TGCGCGCCTT
TCTECGTCCA
TGCTCGCTCG
GATCAAGCGT
TCGGCAGGAG
CAATAGCAGC
CGCAAGGAAC
TGCAGTTCAT
GCGCCCCTGC
TCTGTTGTGC
GAACCTGCGT
TGTCTCITGA
AGAAAGCCAT
GCCCCAGCTG
TAGCTATCGC
TTGCGTTTITC
CAGCACCGTT

AR GGCGGCGGTG
CGGTCATTTC
GATAGAAGGC
AGGAAGCGGT
AGCCAACGCT
CGATGAATCC
GCATCGCCAT
GAGCCTGGCG
GATCATCCTG
ATGCGATGTT
ATGCAGCCGC
CAAGGTGAGA
CAGTCCCTTC
GCCCGTCCTG
TCAGGGCACC
GCTGACAGCC
CCAGTCATAG
GCAATCCATC
TCAGATCTTG
CCAGTTTACT
GCAATTCCGG
CATGTAAGCC
CCTTGTCCAG
TCTGCGGACT

GAATCGAAAT
GAACCCCAGA
GATGCGCTGC
CAGCCCATTC
ATGTCCTGAT
AGAAAAGCGG
GGGTCACGAC
AACAGTTCGG
ATCGACAAGA
TCGCTTGGTG
CGCATTGCAT
TGACAGGAGA
CCGCTTCAGT
GCCAGCCACG
GGACAGGTCG
GGAACACGGC
CCGAATAGCC
TTGTTCAATC
ATCCCCTGCG
TTGCAGGGCT
TTCGCTTGCT
CACTGCAAGC
ATAGCCCAGT
GGCTTTCTAC

CCCGCT
CTCGTGATGG

GTCCCGCTCA
GAATCGGGAG
GCCGCCAAGC
AGCGGTCCGC
CCATTTTCCA
GAGATCCTCG
CTGGCGCGAG
CCGGCTTCCA
GTCGAATGGG
CAGCCATGAT
TCCTGCCCCG
GACAACGTCG
ATAGCCGCGC
GICTTGACAA
GGCATCAGAG
TCTCCACCCA
ATGCGAAACG
CCATCAGATC
TCCCAACCTT
GTCCATAARAA
TACCTGCTTT
AGCTGACATT
GTGTTCCGCT

CAGGTTGGGC
GAAGAACTCG
CGGCGATACC
TCTTCAGCAA
CACACCCAGC
CCATGATATT
CCGTCGGGCA
CCCCTGATGC
TCCGAGTACG
CAGGTAGCCG
GGATACTTTC
GCACTTCGCC
AGCACAGCTG
TGCCTCGTCC
AMAGARCCGG
CAGCCGATTG
AGCGGCCGGA
ATCCTCATCC
CTTGGCGGCA
ACCAGAGGGC
CCGCCCAGTC
CTCTTTGCGC
CATCCGGGGT
TCCTTTAGCA



GATGCGCTGCC GAATCGGGAG CGGCGATACC  CAGCCCATTC GCCGCCAAGC TCTTCAGCAS AUGUST 2005
ATGTCCTGAT AGCGGTCCGC CACACCCAGC AGAAAAGCGG CCATTTTCCA CCATGATATT

GGGTCACGAC GAGATCCTCG CCGTCGEECA  AACAGITCGEG CTGECGCGAG CCCCTGATGC

ATCGACAAGA CCGCECTTCCA TCCGAGTACG 10 AUGUST 2005 -45 7901 TGCTCGCTCG
ATGCGATGIT TCCCTTGGTG GICGAATGEG CAGGTA4-CG 7951 GATCAAGCGT ATGCAGCCGC
CGCATTGCAT CAGCCATGAT GGATACTTTC 8001 TCGGCAGGAG CAASGTGAGA TGACAGGAGA
TCCTGOOCCG GCACTTCGCC 8051 CACTAGCAGC CAGTCCCTTC C8GCI TCAGT GACAACGTCG

AGCACAGCT gr lgéfm & e nBEAREAC ATAGCCGCGC TGCCTCGCGC
8151 TGCA T(lfAT CACGICG GICTTGACAA AAAGAACCGG 8201 (GCGCCCCTGC
GATGACAGCC GGAACACGEEC GGCATCAGAG CAGCCGATTG 8251 TCTGITGTGC CCAGICATAG

CCGAATA AGCGGECCGGA 8301 GAACCTGCGI GCAATCCATC TTGITCAATC
ATGCGAAA 10 8351 TGICTCTITGA TCAGATCTTG ATCCCCTGCG CCATCAGATC
CTTTGCGGCAucierilito Aaqneér@e ThaC@4E it Vet CI0MVET HUBBYHECCTT ACCAGAGGGC

8451 Te T T ATCGC
caTar ARG PIERERNA Serise pharinashinecPhipgs ity hrbgng ctor Etiimalfy,
ATAGCCCAGSEGEIN BACAT (VHEY FeOB3BIF42M) 8601 CAGTACCGTT TCTGCGGACT GCCTI ' TCTAC
GIGITCCGCT TCCI TTAGCA 8651 GCCCTTGCGC CCTGAGTGCT TGCGGCAGCG TGAAGCT SEQ I D
NG 17 Nucl eoti de sequence of the expression vector HCW-K HuAb-VLI hum VI 20
(Conpl et e DNA REFERTECSAPAARLIER SEETIAGAR ARECRCEDH PETRFBIF THect or

conpri si ng sSEQAA?alErcA 4a6AsFdAEGYEBecdTcett 39AcdRBh ATEAAXARRATTT GCAAAAGCCT
AGGCCTCCAA 51 TGGAATAGCT CAGAGGCCGA GGCGECCTCG 25 101 AATTAGICAG CCATGGEEGECG
GAGAATEGGEC 101 5 1 TYASEEAFIEATCEEs

GCCTGCT GGG 1 535 1oddEAd @A R PRIGCEaCASAACTAEE GRoECradrl ARPAGREEETA ACTGACACAC
ATTCCACAGC 30 351 TGACGGTGAA AACCTCTGAC ACATGCAGCT 401 GICTGTAAGC
GGATGCOGGG 2AECABREAREN GG ST ACEARSAFCERYS TE3PET (RESERF XA EERATIAATTS01 CGGAGTGTAT -

ACr CCCTTAA S5 AT EARaeATAAAREEETACT T CAFIARGEHE cddchd ST AECAPITOAAAAA
GGAACTGGGC GGAGTTAGGG TGGTTGCTCA CTAATTGAGA GAGCCTGGIT GCTGACTAAT

CTGGGGAGCC *PECEHAEFFTAAT GERTRASAE ERGARERETEACTCCCGCRT

15 351
401
451
501
551
20 601
651
701
751
801
25 851

201

951
1001
1051
30 1101
1151
1201

1251

ACGGTGAAAA
CTGTAAGCGG
TGTTGGCGGG
GAGTGTATAC
TGCACCATAT
CGCATCAGGC
CGTTCGGCTG
TATCCACAGA
CAGCAAAAGG
TAGGCTCCGC
GGTGGCGAAA
AGCTCCCTCG
GTCCGCCTTT
GTAGGTATCT
CACGAACCCC
TCTTGAGTCC
CTGGTARCAG
TTGAAGTGGT
CTGCGCTCTG

CCTCTGACAC
ATGCCGGGAG
TGTCGGGGCG
TGGCTTAACT
GCGGTGTGAA
GCTCTTCCGC
CGGCGAGCGG
ATCAGGGGAT
CCAGGAACCG
CCCCCTGACG
CCCGACAGGA
TGCGCTCTCC
CTCCCTTCGG
CAGTTCGGTG
CCGTTCAGCC
AACCCGGTAA
GATTAGCAGA
GGCCTAACTA
CTGAAGCCAG

ATGCAGCTCC
CAGACAAGCC
CAGCCATGAC
ATGCGGCATC
ATACCGCACA
TTCCTCGCTC
TATCAGCTCA
AACGCAGGAA
TAARAAAGGCC
AGCATCACAA
CTATAAAGAT
TGTTCCGACC
GAAGCGTGGC
TAGGTCGTTC
CGACCGCTGC
GACACGACTT
GCGAGGTATG
CGGCTACACT
TTACCTTCGG

CGGAGACGGT
CGTCAGGGCG
CCAGTCACGT
AGAGCAGATT
GATGCGTAAG
ACTGACTCGC
CTCRAAGGCG
AGAACATGTG
GCGTTGCTGG
AAATCGACGC
ACCAGGCGTT
CTGCCGCTTA
GCTTTCTCAT
GCTCCAAGCT
GCCTTATCCG
ATCGCCACTG
TAGGCGGTGC
AGAAGGACAG
AAAPAGAGTT

TTCGGTGATG
CACAGCTTGT
CGTCAGCGGG
AGCGATAGCG
GTACTGAGAG
GAGARARATAC
TGCGCTCGGT
GTAATACGGT
AGCAAAAGGC
CGTTTTTCCA
TCAAGTCAGA
TCCCCCTGGA
CCGGATACCT
AGCTCACGCT
GGGCTGTGTG
GTAACTATCG
GCAGCAGCCA
TACAGAGTTC
TATTTGGTAT
GGTAGCTCTT



CCCGGAGACG GTCACAGCTT CCCGICAGEG CGCGTCAGCG  ACCCAGICAC GTAGCGATAMRAUGUST 2005
TCAGAGCAGA TTGTACTGAG 10 AUGUST 2005 -46 551 AGIGCACCAT 601 ACCGCATCAG 651
GICGITCGEEC 701 GITATCCACA 5 751 GCCAGCAAAA 801 CATAGCCTCC 851 GAGGTGGCGA
901 GAAGCTCCCT 951 CTGICCGECCT 10 1001 CTGTAGGTAT 1051 TGCACGAACC 1101

CGTCTTGAGT 1151 CACTGGTAAC 1201 TCTTGAAGTG 15 1251 ATCTGCGCTC 1301
TTGATCCGEC 1351 AGCAGCAGAT 1401 TTTTCTACGG 1451 TTTGGICATG 20 1501
AAAAATGAAG 1551 GACAGITACC 1601 ATTTCGITCA 1651 TACGGGAGEG 1701

CCACGCTCACL 26l 1 EBTCCUSCARARSIABCCAQD BCTEATAGUST FTECTIIRTT TARGCEAG 1901

TGGTATGCCT 34195 Ln GOl AGrh (4
CTGGTGAGTA 2151 AGITGCICI

ARl il EGaleACt im0t e
ATGCGGIGIG . GUGCTCTTOC T

GGEOCAGGAACL 4 GOCTTCTARGRGS ARCRIBCACTE: AGTEHATSAT BFACTCACGT
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1451
1501
1551
1601
1651
1701
1751
1801
1851
1901
1951
2001
2051
2101
2151
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2251
2301
2351
2401
2451
2501
2551
2601
2651
2701
2751
2801
2851
2901

TGGTCATGAG
AAATGAAGTT
CAGTTACCAA
TTCGTTCATC
CGGGAGGGCT
ACGCTCACCG
CCGAGCGCAG
AATTGTTGCC
CAACGTTGTT
GTATGGCTTC
TCCCCCATGT
TGTCAGAAGT
TGCATAATTC
GGTGAGTACT
TTGCTCTTGC
CTTTAAAAGT
AGGATCTTAC
CAACTGATCT
AAACAGGALG
TGTTGAATAC
GGGTTATTGT
AACAAATAGG
TAAGAAACCA
GAGGCCCTTT
TGTGTGTTTG
TCATGTCGCG
ARAAATCGAT
TTTCTGTGTA
CGCGATATCT
CGACTTTGGT

ATTATCARAA
TTAAATCAAT
TGCTTAATCA
CATAGTTGCC
TACCATCTGG
GCTCCAGATT
AAGTGGTCCT
GGGAAGCTAG
GCCATIGCTG
ATTCAGCTCC
TGTGCAAAAA
AAGTTGGCCG
TCTTACTGTC
CAACCAAGTC
CCGGCGTCAA
GCTCATCATT
CGCTGTTGAG
TCAGCATCTT
GCAAAATGCC
TCATACTCTT
CTCATGAGCG
GGTTCCGCGC
TTATTATCAT
CGTCTTCAAG
TCCGAAATAC
CGATAGTGGT
ATTTGAAAAT
ACTGATATCG
GGCGATAGCG
GACTTGGGCG

AGGATCTTCA
CTAAAGTATA
GTGAGGCACC
TGACTCCCCG
CCCCAGTGCT
TATCAGCAAT
GCAACTTTAT
AGTAAGTAGT
CAGGCATCGT
GGTTCCCAAC
AGCGGTTAGC
CAGTGTTATC
ATGCCATCCG
ATTCTGAGAA
CACGGGATAA
GGAAAACGTT
ATCCAGTTCG
TTACTTICAC
GCAAAAAAGG
CCTTTTTCAA
GATACATATT
ACATTTCCCC
GACATTAACC
AATTCAGCTT
GCGTTITGAG
GTTTATCGCC
ATGGCATATT
CCATTTTTCC

CTTATATCGT

ATTCTGTGTG

CCTAGATCCT
TATGAGTAAA
TATCTCAGCG
TCGTGTAGAT
GCAATGATAC
AAACCAGCCA
CCGCCTCCAT
TCGCCAGTTA
GGTGTCACGC
GATCAAGGCG
TCCTTCGGTC
ACTCATGGTT
TAAGATGCTT
TAGTGTATGC
TACCGCGCCA
CTTCGGGGCG
ATGTAACCCA
CAGCGTTICT
GAATAAGGGC
TATTATTGAA
TGAATGTATT
GAAAAGTGCC
TATAAAAATA
GGCTGCAGTG
ATTTCTGTICG
GATAGAGATG
GAAAATGTCG
AAAAGTGATT
TTACGGGGGA
TCGCAAATAT

AT 2101
g%@ec GAATCAGGGG

TAAGGGATTT
TTTAAATTAA
CTTGGTCTGA
ATCTGTCTAT
AACTACGATA
CGCGAGACCC
GCCGGAAGGG
CCAGTCTATT
ATAGTTTGCG
TCGTCGTTTG
AGTTACATGA
CTCCGATCGT
ATGGCAGCAC
TTCTGTGACT
GGCGACCGAG
CATAGCAGAA
AAAACTCTCA
CTCGTGCACC
GGGTGAGCAA
GACACGGAAA
GCATTTATCA
TAGAAAAATA
ACCTGACGTC
GGCGTATCAC
AATAATAARA
CCGACTAARAT
GCGATATTGG
CCGATGTGAG
TTTGGGCATA
TGGCGATAGA
CGCAGTTTCG



TTCTCCCTTC CTCAGITCGG CCCCGITCAG CCAACCCGGT AGGATTAGCA GIGEICTAYEUIST 2005
TGCTGAAGCC AAACAAACCA TACGCGCAGA GGTCTGACGC AGATTATCAA TTTTAAATCA
AATGCTTAAT TCCATAGITG CTTACCATCI' CGECTCCAGA AGAAGIGGTIC CCGGGAAGCT
TTGCCATTGC TCATTCAGCT GITGIGCAAA GTAAGITGEC TCTCTTACTG CTCAACCAAG

GCCCGECGTC AAATACCGCA CGCTTCCTCGC  GGTAEZAGCT  ATAACGCAGG  CGTAAAAAGG
CGAGCATCAC GACTATAAAG CCTGITCCGA GGGAACCGTG TGTAGGICGT  CCCGACCGCT
AAGACACGAC GAGCGAGGTA  TACGECTACA AGITACCTTC CCCCTGGTAG  AAAAAAGGAT

TCAGT GGAAG2 9 AAARTITRGETGA ATRGAAGHT AN GACATREABK I CeRFACRAGECE AT A
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3001
3051
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3151
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3751
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3851
3sol
3951
4001
4051
4101
4151
4201
4251
4301
4351
4401
4451
4501
4551

AGCTGGCACA
CCATTAGCCA
TTGGCCATTG
GCTCATGTCC
TAATAGTAAT
CCGCGTTACA
ACCCCCGECC
ATAGGGACTT
CCACTTGGCA
ACGTCAATGA
TTATGGGACT
TACCATGGTG
TTGACTCACG
TTGTTTTGGC
CGCCCCATTG
TAAGCAGAGC
CGCTGTTTTG
GCTTGCCGCC
TGGCCCCCAa
GTGARAAAGC
CACATTCACT
GCCTTGAATG
AATGAGAAGT
CACAGCCTAC
ACTACTGTGC
GGGACCACGG
AGCTTTCTGG
GCTAAGGTGA
GCCCAGACAC
TCTGCGCCCT
CTCTCTTGCA
CCTCCAAGAG

TGGCCAATGC
TATTATTCAT
CATACGTTGT
AACATTACCG
CAATTACGGG
TAACTTACGG
ATTGACGTCA
TCCATTGACG
GTACATCAAG
CGGTAAATGG
TTCCTACTTG
ATGCGGTTTT
GGGATTTCCA
ACCAAAATCA
ACGCAAATGG
TCGTTTAGTG
ACCTCCATAG
ACCATGGACT
CGCCCACAGC
CTGGGGCTTC
AATTATATTA
GATTGGATAT
TCAAAGGCAG
ATGGAGCTCA
AAGATCAGGA
TCACCGTCTC
GGCAGGCCAG
GGCAGGTGGC
TGGACGCTGA
GGGCCCAGCT
GCCTCCACCA
CACCTCTGGG

ATATCGATCT
TGGTTATATA
ATCCATATCA
CCATGTTGAC
GTCATTAGTT
TAAATGGCCC
ATAATGACGT
TCAATGGGTG
TGTATCATAT
CCCGCCTGGC
GCAGTACATC
GGCAGTACAT
AGTCTCCACC
ACGGGACTTT
GCGGTAGGCG
AARCCGTCAGA
ARGACACCGG
GGACCTGGAG
GAGGTGCAGC
AGTGAAGGTG
TCCACTGGGT
TTTAATCCTT
GGCCACACTA
GCAGCCTGCG
CCCTATGCCT
CTCAGGTGAG
GCCTGACCTT
GCCAGCCAGG
ACCTCGCGGA
CTGTCCCACA
AGGGCCCATC
GGCACAGCGG

ATACATTGAA
GCATAAATCA
TAATATGTAC
ATTGATTATT
CATAGCCCAT
GCCTGGCTGA
ATGTTCCCAT
GAGTATTTAC
GCCARGTACG
ATTATGCCCA
TACGTATTAG
CAATGGGCGT
CCATTGACGT
CCAAAATGTC
TGTACGGTGG
TCGCCTGGAG
GACCGATCCA
GGTGTTCTGC
TGGTGGAGTC
TCCTGCAAGG
GAAGCAGGAG
ACAATCATGG
ACTGCAAACA
CTCTGAGGAC
GGTTTGACAC
TTCTAGAAGG
GGCTTTGGGG
TGCACACCCA
CAGTTAAGAA
CCGCGGTCAC
GGTCTTCCCC
CCCTGGGCTS

TCAATATTIGG
ATATTGGCTA
ATTTATATTG
GACTAGTTAT
ATATGGAGTT
CCGCCCAACG
AGTAACGCCA
GGTAAACTGC
CCCCCTATTG
GTACATGACC
TCATCGCTAT
GGATAGCGGT
CAATGGGAGT
GTAACAACTC
GAGGTCTATA
ACGCCATCCA
GCCTCCGCAA
CTGCTGGCCG
AGGAGCCGAA
CCTCTGGATA
CCTGGTCAGG
TACTAAGTAC
AATCCATCAG
ACTGCGGTCT
CTGGGGCCAA
ATCCCAAGCT
CAGGGAGGGG
ATGCCCATGA
CCCAGGGGCC
ATGGCACCAC
CTGGCACCCT
CCTGGTCAAG



M —

AGAGTAAGTA
TCATTCTGAG
CCGCGTTGCT

TGCAGGGATC CCGGEIaCaGAUST 2005
AACACGGGAT CAGATGCGTA
AAAAATCGAC ATACCAGGECG
CCCTGCCGCT GCGCTTTCTC TCGCTCCAAG GCGCCTTATC TTATCGCCAC  TGIrAGGECGGET
CTAGAAGGAC GGAAAAAGAG CGGTGGITTT . CTCARGAAGA GAAAACTCAC CACCTAGATC
TATATGAGTA AGGAGAAAAT GCCTGCGCTCG CGGTAATACG TGAGCAAAAG GCCGITTTTC
GCTCAAGICA TTTCCCCCTG TACCGGATAC ATAGCTCACG CTGEECTGIG CGGTAACTAT

CTGCAACTTT
TCATGCCATC
AAAGAACATG

TTTATCAGCA
CGCAGIGITA
CACTCAAAGG

GGCCCCAGTG
AAAGCGGTTA
TCACTGACTC

TCCECACCAGC ;6 6T tnbi¥ e c ARG antdbtelteCldennttdid blgklereac
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4651
4701
4751
4801
4851
4901
4951
5001
5051
5101
5151
5201
5251
5301
5351
5401
5451
5501
5551
5601
5651
5701
5751
5801
5851
5501
5951
6001
6051
6101
6151
6201

CAGCGGCGTG
CCCTCAGCAG
TACATCTGCA
AGTTGGTGAG
CTCAGCGCTC
CAGCAAGGCA
CACTCATGCT
AGGCACAGGC
TGCTGGGCTC
ACCTAAGCCC
CTTCTCTCCT
CAAATCTTGT
CCCAGGCCTC
TGCATCCAGG
CTTCCTCAGC
CCARAACCCA
CGTGGTGGTG
ACGTGGACGG
CAGTACAACA
GGACTGGCTG
TCCCAGCCCC
GGGGTGCGAG
TGAGAGTGAC
CCACAGGTIGT
GGTCAGCCTG
TGGAGTGGGA
CCCGTGCTGG
GGACAAGAGC
ATGAGGCTCT
GGTAAATGAG
TCGCACGAGG
CAGCATGGAA

CACACCTTCC
CGTGGTGACC
ACGTGAATCA
AGGCCAGCAC
CTGCCTGGAC
GGCCCCGTCT
CAGGGAGAGG
TAGGTGCCCC
AGACCTGCCA
ACCCCAAAGG
CCCAGATTCC
GACAMAACTC
GCCCTCCAGC
GACAGGCCCC
ACCTGAACTC
AGGACACCCT
GACGTGAGCC
CGTGGAGGTG
GCACGTACCG
AATGGCAAGG
CATCGAGAAA
GGCCACATGG
CGCTGTACCA
ACACCCTGCC
ACCTGCCTGG
GAGCAATGGG
ACTCCGACGG
AGGTGGCAGC
GCACAACCAC
TGCGACGGCC
ATGCTTGGCA
ATAAAGCACC

CGGCTGTCCT
GTGCCCTCCA
CAAGCCCAGC
AGGGAGGGAG
GCATCCCGGC
GCCTCTTCAC
GTCTTICTGGC
TAACCCAGGC
AGAGCCATAT
CCAAACTCTC
AGTAACTCCC
ACACATGCCC
TCAAGGCGGG
AGCCGGGTGC
CTGGGGGGAC
CATGATCTCC
ACGAAGACCC
CATAATGCCA
TGTGGTCAGC
AGTACAAGTG
ACCATCTCCA
ACAGAGGCCG
ACCTCTGTCC
CCCATCCCGG
TCAAAGGCTT
CAGCCGGAGA
CTCCTTCTTIC
AGGGGAACGT
TACACGCAGA
GGCAAGCCCC
CGTACCCCCT
CAGCGCTGCC

ACAGTCCTCA
GCAGCTTGGG
AACACCAAGG
GGTGTCTGCT
TATGCAGCCC
CCGGAGGCCT
TTTTTCCCCA
CCTGCACACA
CCGGGAGGAC
CACTCCCTCA
AATCTTCTCT
ACCGTGCCCA
ACAGGTGCCC
TGACACGTCC
CGTCAGTCTT
CGGACCCCTG
TGAGGTCAAG
AGACAAAGCC
GTCCTCACCG
CAAGGTCTCC
AAGCCAAAGG
GCTCGGCCCA
CTACAGGGCA
GATGAGCTGA
CTATCCCAGC
ACAACTACAA
CTCTACAGCA
CTTCTCATGC
AGAGCCTCTC
CGCTCCCCGE
GTACATACTT
CTGGGCCCCT

GGACTCTACT
CACCCAGACC
TGGACAAGAA
GGAAGCCAGG
CAGTCCAGGG
CTGCCCGCCC
GGCTCTGGGC
AMGGGGCAGG
CCTGCCCCTG
GCTCGGACAC
CTGCAGAGCC
GGTAAGCCAG
TAGAGTAGCC
ACCTCCATCT
CCTCTTCCCC
AGGTCACATG
TTCAACTGGT
GCGGGAGGAG
TCCTGCACCA
AACAAAGCCC
TGGGACCCGT
CCCTCTGCCC
GCCCCGAGAA
CCAAGAACCA
GACATCGCCG
GACCACGCCT
AGCTCACCGT
TCCGTGATGC
CCTGTCTCCG
GCTCTCGCGGE
CCCGGGCGCC
GCGAGACTGT



TCCTTTGATC GITAAGGGAT CTTTTAAATT AACTTGGTICT CCTATCTCAG CGATCTOY(AUGUST 2005

CGTCGIGTAG ATAACTACGA CTGCAATGAT ACCGCGAGAC ATAAACCAGC CAGCCGGAAG
ATCCGCCTCC ATCCAGICTA GITCGCCAGI GIGGTGICAC ACGATCAAGG GCTCCTTCGG
TCACTCATGG CGTAAGATGC AATAGIGTAT AATACCGCGC TAATAGITTG GCTCGICGIT
CGAGITACAT TCCTCCGATC TTATGGCAGC TTF#IGIGA GCGGCGACCG CACATAGCAG 10

AUGUST 2005 -47 2201 AACTTTAAAA GIGCTCATCA TTGGAAAACG TTCTTCGEGEG CGAAAACTCT
2251 CAAGGATCTT ACCCCTGITG AGATCCAGIT CGATGIAACC CACTCGTGCA 2301 CCCAACTGAT

CTTCAGCATCe35T TASTITT ACCHNI2CTEITC PECCTRRIC TERETCACXNACACEFCMGCECAAAATG

CCGCAAAAAA [,

ATATTAT TG RECAT PR 545 AL TA L T T CRICAG TBAT AT S TCAATGTA
GAAAAAG3 . N NI 2 QICA

'2|"5|"5|'€\ TCTAA G A EL'H@ GOﬂgégGm

2 A AN T A LA DM HCEEGHAT 02601 ACEACC

ACGCGT T TG AGAT ACCATIATEECHIINCRATRA ADDAG TETGITTATCG

CCGATAGAGA
CCCCGATGTG

o T AR T PR SRR Gt Aorddony

GAAAATGT
TTTGGGCA

2851 TACCCERTAT ACTUIZGAR AT TCCTART AFCCHITRTACENICTERATGABGATACTAT 2901

GACGACTTTG
GACAGACGAT

R CA BRI AR ARy A Seride

TATAGGT

GCATATCGAT s AT ABPAATT TAR TR RAFGTT MMWWGGTTGGT TATA

TAGCAT.
ACATTT

15

20

25

30

AT 585 Pt el apE A A

6751
6801
6851
6901
69551
7001
7051
7101
7151
7201
7251
7301
7351
7401
7451
7501
7551
7601
7651
7701
7751
7801

7851

AGGTTACAGA
TCCTITTGTGG
AGCATGACTC
CTACCTTTICT
GCCTCATCAT
ATTAARGGCA
TCTAARATAC
AAAAATTTTA
CAATTATGTC
AAAGCGGCCA
CGGATAGCCG
AGAACTCCGC
AGGGGATCGA
CTGGAGGATC
TTTCATAGAA
GTCGCTTGGT
TCAAGAAGGC
GTAAAGCACG
TATCACGGGT
CGGCCACAGT
CGGCAAGCAG
TGCGCGCCTT
TCTTCGTCCA

ATATTTITTCC
TGTAAATAGC
AAAAAACTTA
CTTCTITTTTT
CACTAGATGG
TTCCACCACT
ACARACAATT
TATTTACCTT
ACACCACAGA
TCGTGCCTCC
CTGCTGGTTT
GAGGTCGTCC
GCCCGGGGTG
ATCCAGCCGG
GGCGGCGGTG
CGGTCATTTC
GATAGAAGGC
AGGAAGCGGT
AGCCAACGCT
CGATGAATCC
GCATCGCCAT
GAGCCTGGCG
GATCATCCTG

ATAATTTTCT
AARGCAAGCA
GCAATTCTGA
GGAGGAGTAG
CATTTCTTCT
GCTCCCATTC
AGAATCAGTA
AGAGCTTTAA
AGTAAGGTTC
CCACTCCTGC
CCTGGATGCC
AGCCTCAGGC
GGCGAAGAAC
CGTCCCGGAA
GAATCGAAAT
GAACCCCAGA
GATGCGCTGC
CAGCCCATTC
ATGTCCTGAT
AGAARAGCGG
GGGTCACGAC
AACAGTTCGG
ATCGACAAGA

TGTATAGCAG
AGAGTTCTAT
AGGAAAGTCC
AATGTTGAGA
GAGCAAAACA
ATCAGTTCCA
GTTTAACACA
ATCTCTGTAG
CTTCACAAAG
AGTTCGGGGG
GACGGATTTG
AGCAGCTGAA
TCCAGCATGA
AACGATTCCG
CTCGTGATGG
GTCCCGCTCA
GAATCGGGAG
GCCGCCAAGC
AGCGGTCCGC
CCATTTTCCA
GAGATCCTCG
CTGGCGCGAG
CCGGCTTCCA

TGCAGCTTTT
TACTAAACAC
TTGGGGTCTT
GTCAGCAGTA
GGTTTTCCTC
TAGGTTGGAA
TTATACACTT
GTAGTTTGTC
ATCCGGGACC
CATGGATGCG
CACTGCCGGT
CCAACTCGCG
GATCCCCGCG
AAGCCCAACC
CAGGTTGGGC
GAAGAACTCG
CGGCGATACC
TCTTCAGCAA
CACACCCAGC
CCATGATATIT
CCGTCGGGCA
CCCCTGATGC
TCCGAGTACG

AR TracTAGTT



10 _AUGUST 2005

3201 ATTAATAGTA ATCAATTACG GGGTCATTAG TTCATAGOCC ATATATGGAG 3251 TTCCGOGTTA
CATAACTTAC GGTAAATGGC COGCCTGGCT GACCGOCCAA 3301 CGACCOCCGC CCATTGACGT
CAATAATGAC GTATGTTCCC ATAGTAACGC 3351 CAATAGGGAC TTTCCATTGA CGTCAATGGG
TGGAGTATTT ACGGTAAACT 25 3401 GCCCACTTGG CAGTACATCA AGTGTATCAT ATGCCAAGTA
CGCCCCCTAT 3451 TGACGTCAAT GACGGTAAAT'%I:CCGCCFG GCATTATGCC CAGTACATGA

3501 CCTTATGGGA CTTTCCTACT TGGCAGTACA TCTACGTATT AGTCATCGCT 3551 ATTACCATGG
TGATGOGGTT TTGGCAGTAC ATCAATGGGC GTGGATAGCG 3601 GTITTGACTCA CGGGGATTTC
CAAGTCTCCA? EF HIRFERERTR FCSREICHEPTTHTRIES F CAACGGGACT
TTCCAAAAT G7 d53GT AACENAG D TATGCAECE S CEAATTIGATCEHRIEA TEXTCCRTACKITCGT GTACGGT
GGGAGGTCTA 3751 TATAAGCAGA GCTOGTTTAG TGAACCGTCA GATCGOCTGG AGACGCCATC

3801 CA 7T G§ AUGUST 2005
-48 3851 ANHITTCATIGEREAATREGCTC R\ GEECBACEHIGREENTS RETAGKIPEC 3901
ACCATGGAGA CCCCCGCCCA GCTGCTGITC CTGCTGCTGC TGTGGCTGOC . 3951 CQGACACCACC
GGOGACAT T KB CTERCHERAT (RCERECTTNCEEATHAFE AR T EFEERSE CRGAAAGAGCC
ACTCTCTCCTg mAG@wm@cIchS GéR GARTOEDECT CAACAAAAA
CCAGGTCAGG CTCCAAGGCT . 4101 TCTCATAAGG FTCTG AGTCTATCIC TGGGATCCCT
TCCAGGTTTAS2 Y 5 F e EEERGIRE CATER ’%’é?&“% EAGTCTGGAG

4201 w%TTTEWﬂMETWﬁM@MWW&GGMSl CACGTTCGGC
CAGGGGACCA AGCTGGAGAT CGTGAG TATTCTAGAA 10 4301 AGATCCTAGA ATTCTAAACT
CTGA %ﬁ‘é‘%ﬁ“ A3 T AR T RERAAN e ARETH PR CETGCAAGGTC
AGAAAAGCATs (IAARGRACTTCA 4Ah cRACAKT GECTCEICAS ACGARCACAARCAGIRBCAAT TFAGAAC
TTTATTAAGG. 4451 TT TTAAATACGC

4501 TTCTTeSPCTA @%%%W@%ﬁ 4551
CTGTCCCTAAs 2AT CEORTEECTHA COARCER ACAARECA QRCAREBAGECGEERETEGAACTTTGCT
ACTTAAACAC

TR, G TRt d AORAGIE o A ATCTTCTIC
AATAACT TCTeg5MCOCACADETTE AT TOBCIASA\ATAZCICAGT EAGACATRGRAPAIBGGECT CCAATCG

2851 AEAQE er R A R R AR R CAGCCTCAGC

901 CTGCGAAGTC
ACCCATCAGE (5aCT @I TCCEERTTE: \GCA TGRABET ACAGGCGAGA GIGITAGAGG
GAGAAGTGCC CCCACCTGCT CCTCAGITCC 5001 AGCCTGACCC CCTCCCATCC TTTGGECCTCT
GACCCTTTTT CCACAGGGEA 25 5051 CCTACCCCTA TTGCGGTCCT CCAGCTCATC TI' TCACCTCA

CCCCCCTCCTSEQ I NOGTCCTTGEC TTTAATTATG CTAATGTTGG AGGAGAATGA ATAAATAAAG

CAACTACT RS

CACCTGTGGL JTCTCTCTTT

Pencm Ot Ng AR AR

ATTTATZUAAA(CAMIGNKB#&EESIA$H’EuﬁGnEBO fig

TeerrorrTE I HOL e o] Rt 32 o

51
25 101
151
201
251
301
351

401

30

451
501

CTAGCTTTTT
TGGAATAGCT
AATTAGTCAG
GCGGGATGGG
TGCATGCTTT
TGAGATGCAT
CCACACCCTA
TGACGGTGAAM
GTCTGTAAGC
GGTGTTGGCG
CGGAGTGTAT

GCAAAAGCCT
CAGAGGCCGA
CCATGGGGCG
CGGAGTTAGG
GCATACTTCT
GCTTTGCATA
ACTGACACAC
AACCTCTGAC
GGATGCCGGG
GGTGTCGGGG
ACTGGCTTAA

AGGCCTCCAA
GGCGGCCTCG
GAGAATGGGC
GGCGGGACTA
GCCTGCTGGG
CTTCTGCCTG
ATTCCACAGC
ACATGCAGCT
AGCAGACAMG
CGCAGCCATG
CTATGCGGCA

xyeieREE o

s STEHNGEGHAN AT
GGEC CATGGTAGGA GAGACTTCGCT -
GICCTTT TTAAGGGTGA CAGGICTTAC

AAAAGCCTCC
GCCTCTGCAT
GGAACTGGGC
TGGTTGCTGA
GAGCCTGGTT
CTGGGGAGCC
TGCCTCGCGC
CCCGGAGACG
CCCETCAGGG
ACCCAGTCAC
TCAGAGCAGA

ATTAT, . 5201 CTGTTGITTA
! GogoATAACC

TCACTACTTC
ARATAAAAAA
GGAGTTAGGG
CTAATTGAGA
GCTGACTAAT
TGGGGACTTT
GTTTCGGTGA
GTCACAGCTT
CGCGTCAGCG
GTAGCGATAG
TTGTACTGAG

CCTCC



AUGUST
5451 AGTCATATAT CCTTTGATTC AATTCCCTGA GAATCAACCA AAGCAAATTT 10 AUGUST 20052005

-49 5501 TTCAAGAGAA 5551 TAAAATAACA 5601 GITTAAGITC 5651 ACATTTTTAA 5
5701 AGTACTTTCC 5751 CATTCATTAA 5801 TCTATAACTC 5851 AAAAAACTAT 5901
ATTGGAAATA 10 5951 TATGITTATA 6001 ATACCTACTC 6051 ACTCAATGCA 6101
AACCAGGTAA 6151 GGGGTGEGECG 15 6201 CTTAETAATG 6251 ACTGTITCTGT 6301
CTTATACCCA 6351 CGCAGCTGGT 6401 CTGCCCTCTT 20 6451 AACAAAACAA 6501
AGCTAGGAGC 6551 GGGACAGAGG 6601 AACACTCACA 6651 TCCTCATTCT 25 6701
TCCAACACAC 5% 5 RACTREEGSAT ARTSCAST G TC AEATATCISAT CAGAISCCTA BIRCATAIIRT 6901
GAATGITGAT 20, 6%5&@&@%@6@&%@&9@%&%@&%@% 7101
CAACTAGAAT GAAACCTGCT ATAAAGAGAA TCATTCATTG CAACATGATA ACACAATAAA AGCATTTAAA
TAAACAAACA WG@MF%W?@@Q%F,G@GC ARCAATHACTCCAZRCRABET /SETAARNGST TGCAA

ACCAATCCCA 7 4{CARpRYCeher GAATeAESd ATRACdAD KAnCACREA @ShEtannac
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851
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1101
1151
1201
1251
1301
1351
1401
1451
1501
1551
1601
1651
1701
1751
1801
1851
1901
1951
2001
2051
2101
2151

GCCAGCAAAA
CATAGGCTCC
GAGGTGGCGA
GAAGCTCCCT
CTGTCCGCCT
CTGTAGGTAT
TGCACGAACC
CGTCTTGAGT
CACTGGTAAC
TCTTGAAGTG
ATCTGCGCTC
TTGATCCGGC
AGCAGCAGAT
TTTTCTACGG
TTTGGTCATG
AARAATGAAG
GACAGTTACC
ATTTCGTTCA
TACGGGAGGG
CCACGCTCAC
GGCCGAGCGC
TTAATTGTTG
CGCAACGTTG
TGGTATGGCT
GATCCCCCAT
GTTGTCAGAA
ACTGCATAAT
CTGGTGAGTA
AGTTGCTCTT

GGCCAGGAAC
GCCCCCCTGA
AACCCGACAG
CGTGCGCTCT
TTCTCCCTTC
CTCAGTTCGG
CCCCGTTCAG
CCAACCCGGT
AGGATTAGCA
GTGGCCTAAC
TGCTGAAGCC
AAACAAACCA
TACGCGCAGA
GGTCTGACGC
AGATTATCAA
TTTTAAATCA
AATGCTTAAT
TCCATAGTTG
CTTACCATCT
CGGCTCCAGA
AGAAGTGGTC
CCGGGAAGCT
TTGCCATTGC
TCATTCAGCT
GTTGTGCAAA
GTAAGTTGGC
TCTCTTACTG
CTCAACCAAG
GCCCGGCGTC

CGTAAAMAGG
CGAGCATCAC
GACTATAAAG
CCTGTTCCGA
GGGAAGCGTIG
TGTAGGTCGT
CCCGACCGCT
AAGACACGAC
GAGCGAGGTA
TACGGCTACA
AGTTACCTTC
CCGCTGGTAG
AARARAGGAT
TCAGTGGAAC
AAAGGATCTT
ATCTAAAGTA
CAGTGAGGCA
CCTGACTCCC
GGCCCCAGTG
TTTATCAGCA
CTGCAACTTT
AGAGTAAGTA
TGCAGGCATC
CCGGTTCCCA
ARAGCGGTTA
CGCAGTGTTA
TCATGCCATC
TCATTCTGAG
AACACGGGAT

CCGCGTTGCT
AAAAATCGAC
ATACCAGGCG
CCCTGCCGT
GCGCTTTCTC
TCGCTCCAAG
GCGCCTTATC
TTATCGCCAC
TGTAGGCGGT
CTAGRAAGGAC
GGAAAAAGAG
CGGTGGTTIT
CTCAAGAAGA
GAAAACTCAC
CACCTAGATC
TATATGAGTA
CCTATCTCAG
CGTCGTGTAG
CTGCAATGAT
ATAAACCAGC
ATCCGCCTCC
GTTCGCCAGT
GTGGTGTCAC
ACGATCAAGG
GCTCCTTCGG
TCACTCATGG
CGTAAGATGC
AATAGTGTAT
AATACCGCGC

GGCGTTTTTC
GCTCAAGTCA
TTTCCCCCTG
TACCGGATAC
ATAGCTCACG
CTGGGCTGTG
CGGTAACTAT
TGGCAGCAGC
GCTACAGAGT
AGTATTTGGT
TTGGTAGCTC
TTTGTTTGCA
TCCTTTGATC
GTTAAGGGAT
CTTTTAAATT
AACTTGGTCT
CGATCTGTCT
ATAACTACGA
ACCGCGAGAC
CAGCCGGAAG
ATCCAGTCTA
TAATAGTTTG
GCTCGTCGTT
CGAGTTACAT
TCCTCCGATC
TTATGGCAGC
TTTTCTGTGA
GCGGCGACCG
CACATAGCAG



AAAGATATGT
AAGT GGEGEEG
ATGGGGECACT
TAATGICCCT
TTAATCCACA
ATCTCATAAA
AGAAGAGGAA

AAATAAAGTT
GAGCCCTGAA
CTTTCTAAGT
ATTGAACAAT
AGGITCTATA
TCTGTATGIT
GCCTGGGATC

AGTTAGIGCC
CAGGCCTGCT
TAACACAGCA
CCAGACATGA
CTTCTAGATG

AGAAATTTGG.

TGAGICTGCC

TTCTGTTCCT ATACACATTA GTTAAPABRFUST 2005

ACACATACAT ACAGAATTAA TGITTGGGAA
TGITTTTCTT GAAACTACAT GAGTATCAAA
GCAGTGAAAA TTAGACTTAA  AGGGACTCCT

TCAARSCAGC CCAACAATAG CCCAATGAGG
TGCGAGAAGA CGTGTGEEGT  TGCTTCAAAA
ATTTTCCTGG AGAAATTAAA CCTTGCCCAG

GCGGGAGEG 2 2 (AT GEACETEEAA ACENTTETCA TTECRANANCCCTCTTRGEAG ICONERACTCT

10

15

20

25

30

2251
2301
2351
2401
2451
2501
2551
2601
2651
2701
2751
2801
2851
2901
2951
3001
3051
3101
3151
3201
3251
3301
3351
3401
3451
3501
3551
3601
3651
3701
3751
3801

CAAGGATCTT
CCCAACTGAT
AAAAACAGGA
AATGTTGAAT
CAGGGTTATT
TAAACAAATA
TCTAAGAAAC
ACGAGGCCCT
AATGTGTGTT
ATTCATGTCG
GGAAAAATCG
AGTTTCTGTG
TACGCGATAT
GACGACTTTG
CGATATAGGT
CAAGCTGGCA
GGCCATTAGC
TATTGGCCAT
TGGCTCATGT
ATTAATAGTA
TTCCGCGTTA
CGACCCCCGC
CAATAGGGAC
GCCCACTTGG
TGACGTCAAT
CCTTATGGGA
ATTACCATGG
GTTTGACTCA
GTTTGTTTIG
TCCGCCCCAT
TATAAGCAGA
CACGCTGTTT

ACCGCTGTTG
CTTCAGCATC
AGGCAAAATG
ACTCATACTC
GTCTCATGAG
GGGGTTCCGC
CATTATTATC
TTCGTCTTCA
TGTCCGAAAT
CGCGATAGTG
ATATTTGAAA
TAACTGATAT
CTGGCGATAG
GTGACTTGGG
GACAGACGAT
CATGGCCAAT
CATATTATTC
TGCATACGTT
CCAACATTAC
ATCAATTACG
CATAACTTAC
CCATTGACGT
TTTCCATTGA
CAGTACATCA
GACGGTAAAT
CTTTCCTACT
TGATGCGGTT
CGGGGATTTC
GCACCAAAAT
TGACGCAAAT
GCTCGTTTAG
TGACCTCCAT

AGATCCAGTT
TTITTACTTTC
CCGCAAAMAA
TICCTTTTTC
CGGATACATA
GCACATTTCC
ATGACATTAA
AGAATTCAGC
ACGCGTTTTG
GTGTTTATCG
ATATGGCATA
CGCCATTTTT
CGCTTATATC
CGATTCTGTG
ATGAGGCTAT
GCATATCGAT
ATTGGTTATA
GTATCCATAT
CGCCATGTIG
GGGTCATTAG
GGTAAATGGC
CAATAATGAC
CGTCAATGGG
AGTGTATCAT
GGCCCGCCTG
TGGCAGTACA
TTGGCAGTAC
CAAGTCTCCA
CAACGGGACT
GGGCGGTAGG
TGAACCGTCA
AGAAGACACC

CGATGTAACC
ACCAGCGTTT
GGGAATAAGG
AATATTATTG
TITGAATGTA
CCGAAAAGTG
CCTATAAAAA
TTGGCTGCAG
AGATTTCTGT
CCGATAGAGA
TTGAAAATGT
CCAAAAGTGA
GTTTACGGGG
TGTCGCAAMAT
ATCGCCGATA
CTATACATTG
TAGCATAAAT
CATAATATGT
ACATTGATTA
TTCATAGCCC
CCGCCTGGCT
GTATGTTCCC
TGGAGTATTT
ATGCCAAGTA
GCATTATGCC
TCTACGTATT
ATCAATGGGC
CCCCATTGAC
TTCCAARATG
CGTGTACGGT
GATCGCCTGG
GGGACCGATC

CACTCGTGCA
CTGGGTGAGC
GCGACACGGA
AAGCATTTAT
TTTAGARAARA
CCACCTGACG
TAGGCGTATC
TGAATAATAA
CGCCGACTAA
TGGCGATATT
CGCCGATGTG
TTTTTGGGCA
GATGGCGATA
ATCGCAGTTIT
GAGGCGACAT
AATCAATATT
CAATATTGGC
ACATTTATAT
TTGACTAGTT
ATATATGGAG
GACCGCCCAA
ATAGTAACGC
ACGGTAAACT
CGCCCCCTAT
CAGTACATGA
AGTCATCGCT
GTGGATAGCG
GTCAATGGGA
TCGTAACAAC
GGGAGGTCTA
AGACGCCATC
CAGCCTCCGC



AAGGAAGCAC TCTTTCAAAC TCCAATGACA CAAAGGECAGG TAAGATACAT AAATOCTAT@UST 2005
TGGAATGTCA TGCCTTATTT GICTGCCAAG CTATACTGIG AAGCCTGAGAG ACTGAGTIGIC
TTTATTTACA AATGAGITAT AGAATTAACA AATAATGITA TTCATCCATA ATGGAAATTA
CAAGAAGEGEG TGIGCAGITA TAACTTCACA TAAGTAATAG AAATAGCTAC  TTCCAGGECT
CATCTGIGCC TGAAACAGAC ACACTGGAAA CACAdGTAAA CCCTCTCAGC GCCTACACTC
CAAATGACTG ATTGGEGAAAG CTTGCCCTTC TTTGGAGGIT TGAACTTGCT  CATAATCCAG
TGATCAGITT TTTGITGAAAT GGCCGTATTG AGATTAAAAA ACAAATATAT CCCACCCACC

APACCCAANA, o AN R Gra AfECRATRE ochELAAAE e TcRRACTIAGCcSIETTACCTG

10

15

20

25

30

3901
3951
4001
4051
4101
4151
4201
4251
4301
4351
4401
4451
4501
4551
4601
4651
4701
4751
4801
4851
4901
4951
5001
5051
5101
5151
5201
5251
5301
5351
5401
5451

ACCATGGAGA
CGACACCACC
TGAGTCCAGG
GGCACAAGCA
TCTCATAAGG
GTGGCAGTGG
CCTGAAGATT
CACGTTCGGC
AGATCCTAGA
TGCCTAAAGC
CAGAATGGCT
AATAGGGGGA
TTCTTGGTCT
CTGTCCCTAA
GAACTTTGTT
TGGCTGCACC
TCTGGAACTG
GGCCAAAGTA
AGGAGAGTGT
AGCACCCTGA
CTGCGAAGTC
ACAGGGGAGA
AGCCTGACCC
CCTACCCCTA
CCTCCTTGGC
TGAATCTTTG
CTGTTGTTTA
TCATCCTAAG
ACCCTATCAT
GTCCTCACAG
CCCCTCCTCA
AGTCATATAT

CcccecceCeca
GGCGACATTC
AGAAAGAGCC
TACAGTGGTA
TCTICTICIG
ATCAGGGACA
TTGCAGTGTA
CAGGGGACCA
ATTCTAAACT
ATTGAGTTTA
GCAAAGAGCT
AGCTAGGAAG
CCTTGCTATA
CATGCCCTGT
ACTTAAACAC
ATCTGTCTITC
CCTCTGTTGT
CAGTGGAAGG
CACAGAGCAG
CGCTGAGCAA
ACCCATCAGG
GTGTTAGAGG
CCTCCCATCC
TTGCGGTCCT
TTTAATTATG
CACCTGTGGT
CCAACTACTC
GCGCATAACC
CCTCTGCAAG
TCCCCTGGGC
GCAAGCCCTC
CCTTITGATTC

GCTGCTGTTC
TGCTGACCCA
ACTCTCTCCT
TCAACAAARA
AGTCTATCTC
GATTTTACTC
TTACTGTCAA
AGCTGGAGAT
CTGAGGGGGT
CTGCAAGGTC
CCAACAAAAC
AAACTCAAAA
ATTATCTGGG
GATTATCCGC
CATCCTGTTT
ATCTTCCCGC
GTGCCTIGCTG
TGGATAACGC
GACAGCAAGG
AGCAGACTAC
GCCTGAGCTC
GAGAAGTGCC
TTTGGCCTCT
CCAGCTCATC
CTAATGTTGG
TTCTCTCTTT
AATTTCTCIT
ATTTATAARA
ACAGTCCTCC
CATGGTAGGA
ATAGTCCTTT
AATTCCCTGA

CTGCTGCTGC
GTCTCCAGCC
GCAGGGCCAG
CCAGGTCAGG
TGGGATCCCT
TTACCATCAG
CAAAGTAATA
CAAACGTGAG
CGGATGACGT
AGAARAGCAT
AATTTAGAAC
CATCAAGATT
ATAAGCATGC
ARACAACACA
GCTTCTTTCC
CATCTGATGA
AATAACTTCT
CCTCCAATCG
ACAGCACCTA
GAGAMACACA
GCCCGTCACA
CCCACCTGCT
GACCCTTTTT
TTTCACCTCA
AGGAGRATGA
CCTCATTTAA
ATAAGGGACT
ATCATCCTTC
CTCAAACCCA
GAGACTTGCT
TTAAGGGTGA
GAATCAACCA

TGTGGCTGCC
ACCCTGTCTC
TCAGAACATT
CTCCAAGGCT
TCCAGGTTTA
CAGTCTGGAG
CCTGGCCATT
TATTCTAGAA
GGCCATTCTT
GCAAAGCCCT
TTTATTAAGG
TTAAATACGC
TGTTTTCTGT
CCCAAGGGCA
TCAGGAACTG
GCAGTTGAARA
ATCCCAGAGA
GGTAACTCCC
CAGCCTCAGC
AAGTCTACGC
AAGAGCTTCA
CCTCAGTITCC
CCACAGGGGA
CCCCCCTCCT
ATAAATAAAG
TAATTATTAT
AAATATGTAG
ATTCTATTTT
CAAGCCTTCT
TCCTTGTTITT
CAGGTCTTAC
AAGCAAATTT



CTTCTGEEGT  TGATCTGTGC  TAAAGAACAT  GICAAGACCA CTGCCTAATC CAAGEH GOI&IsST 2005
CTGITTGECT CTTCAGCAAG CCCATGTATG TGAGGACTCT TACTCATCCA TGAAGGEGTT
ACAATCCCTT TGGGGAAGGA TGCCTCTTGA TGAGITAGEGG CACTCATCCC  CTATGAATTC
GGACAAACCA TTGTGATGCT 10 AUGUST 2005 -50 7151 ATTGCTTTAT 7201 CAATTGCATT

7251 TTAACAGCAA 7301 TAGICAAGEC 5 735]14 GCTAA 7401 TCTATGCCTG 7451
TATGCCTACT 7501 AGCAGIGCAG 7551 TCTATTACTA 10 7601 AGICCTTGEG 7651
TGAGAGICAG 7701 AAACAGGITT 7751 TTCCATAGGT 7801 ACACATTATA 15 7851

Cramacanc 35 siBToMTY Sagaed ity Bl toaiihrtd tiieRtdiza 5057

5551
5601
5651

5 5701
5751
5801
5851
5901

10

6001
6051
6101
6151
6201

15

6251
6301
6351
6401
6451

20

6501
6551
6601
6651
6701

25

6751
6801
6851
6901
6951
7001

30

7051
7101

5951

TAAAATAACA
GTTTAAGTTC
ACATTTTTAA
AGTACTTTICC
CATTCATTAA
TCTATAACTC
ARAAAACTAT
ATTGGAAATA
TATGTTTATA
ATACCTACTC
ACTCAATGCA
AACCAGGTRAA
GGGGTGGGCG
CTTGGTAATG
ACTGTTCTGT
CTTATACCCA
CGCAGCTGGT
CTGCCCTCTT
AACAAMACAR
AGCTAGGAGC
GGGACAGAGG
AACACTCACA
TCCTCATTCT
TCCAACACAC
CAGGAGTAAC
TGTCCTGCTT
CAGTCATGGA
GAATGTTGAT
TGAGACTCAG
TGGGGGCCAA
TAGGATCGAT
CAACTAGAAT

ACACAATAAR
ATCATGGTAC
ACAGGTACTG
ACAACCTAAT
AATGTTGCAA
AGCAATCCCA
GCAAGAATGT
GCCCGATTGT
CATTAGAATA
ACACAGATGA
AAAGATATGT
AAATAAAGTT
AGTTAGTGCC
TTCTGTTCCT
ATACACATTA
GTTAATAGAT
AAGTGGGGGG
GAGCCCTGAA
CAGGCCTGCT
ACACATACAT
ACAGAATTAM
TGTTTGGGAA
ATGGGGCACT
CTTTCTAAGT
TAACACAGCA
TGTTTTTCTT
GAAACTACAT
GAGTATCAAA
TAATGTCCCT
ATTGAACAAT
CCAGACATGA
GCAGTGAAAA

AGCAATTAAA
TTAGACTTAA
AGGGACTCCT
TTAATCCACA
AGGTTCTATA
CTTCTAGATG
TCAAAGCAGC
CCAACAATAG
CCCAATGAGG
ATCTCATAAA
TCTGTATGTT
AGAAATTTGG
TGGGAGAAGA
CGTGTGGGGT
TGCTTCAAAA
AGAAGAGGAA
GCCTGGGATC
TGAGTCTGCC
ATTTTCCTGG
AGAAATTAAA
CCTTGCCCAG
GGGGGAAGGG
CTGGCCCTGC
ACCTCTCTCT
TCCCTTCCCT
TCCAGTCAGT
AAGGAAGCAC
TCTTTCAAAC
TCCAATGACA
CAAAGGCAGG
TAAGATACAT
AAATGCTTTA

TAAACARACA
TGGAATGTCA
GTCTGCCAAG
CTATACTGTG
AAGCTGAGAG
ACTGAGTGTC
TTTATTTACA
AATGAGTTAT
AGAATTAACA
AATAATGTTA
TTCATCCATA
ATGGAAATTA
CAAGAAGGGG
TGTGCAGTTA
TAACTTCACA
TAAGTAATAG
AAATAGCTAC
TTCCAGGGCT
CATCTGTGCC
TGAAACAGAC
ACACTGGAAA
CACATGTARA
CCCTCTCAGC
GCCTACACTC
CAAATGACTG
ACTGGGAAAG
CTTGCCCTTC
TTTGGAGGTT
TGAACTTGCT
CATAATCCAG
TGATGAGTTT
TTTGTGAAAT

ATAGGGAAAT
TGCCTTATTT
GGCCGTATTG
AGATTAAAAR
ACAAATATAT
CCCACCCACC
AAAGCCAAAAR
TAAACTGTGG
AGCTACAACT
CATAAGAGAA
TARAGTTCARA
CTCTTAGCTG
CTTCTGGGGT
TGATCTGTGC
TAAAGAACAT
GTCARGACCA
CTGCCTAATC
CAAGGTGCTC
CTGTTTGGCT
CTTCAGCAAG
CCCATGTATG
TGAGGACTCT
TACTCATCCA
TGAAGGGGTT
ACAATCCCTT
TGGGGAAGGA
TGCCTCTTGA
TGAGTAGGGG
CACTCATCCC
CTATGAATTC
GGACAAMCCA
TTGTGATGCT



TTGTAACCAT CATTTTATGT
TATAAAGGTT CT~TI0CABEUST 2005

8501 8551 30 8601 8651 8701 8751
ACTATACATC AGGTACACAA TGIGGAGTAA
GICTTCTACC CAGTAGCCTC TCCTCATTAA TGGAATCTAA CACTTAAAAA
GGACCAAAGC ATGCGCGGAT CCGGTAGAAC TCGCGAGGEEG CATGAGATCC
TTCCGAAGCC CAACCTTTCA GATGGECAGGT TGGEECGICGC  GCTCAGAAGA
GCGAGCGECG ATACCGTAAA  CAAGLTCTTC AGCAATATCA TATAAGCTGC
TACAAATGTG AAATATTCCT TTTTTGAGCA G AAAAACAG ACAGAATATT
GACTCAAAAA TTTCTCTTCT ATCATTACTA AGGCATTCCA AATACACAAA

8401 8451
GITAAAACCTC
AACACAGCAT
TTGICCAATT
CCGCCCTGA
ACTCGTCAAG
TTCAGGITCA

TGTGGIGTAA
TTTTATATTT;

10

15

20

25

30

151
7201
7251
7301
7351
7401
7451
7501
7551
7601
7651
7701
7751
7801
7851
7901
7951
8001
8051
8101
8151
8201
8251
8301
8351
8401
8451
8501
8551
8601
8651
8701
8751

ATTGCTTTAT
CAATTGCATT
TTTAAAGCAA
TAGTCAAGGC
AAAAAGCTAA
TCTATGCCTG
TATGCCTACT
AGCAGTGCAG
TCTATTACTA
AGTCCTTGGG
TGAGAGTCAG
AARCAGGTTT
TTCCATAGGT
ACACATTATA
TGTAGGTAGT
CAAAGATCCG
GGGGGCATGG
ATTTGCACTG
CTGAACCAAC
CATGAGATCC
TTCCGAAGCC
GATGGCAGGT
GCTCAGAAGA
GGGAGCGGCG
CAAGCTCTTC
TCCGCCACAC
TTCCACCATG
CCTCGCCGTC
GCGAGCCCCT
TTCCATCCGA
ATGGGCAGGT
ATGATGGATA
CCCCGGCACT

TTGTAACCAT
CATTTTATGT
GTARAACCTC
ACTATACATC
AGGTACACAA
TGTGGAGTAA
TATAAAGGTT
CTTTTTCCTT
AACACAGCAT
GTCTTCTACC
CAGTAGCCTC
TCCTCATTAA
TGGAATCTAA
CACTTAAAAA
TTGTCCAATT
GGACCAAAGC
ATGCGCGGAT
CCGGTAGAAC
TCGCGAGGGG
CCGCGCTGGA
CAACCTTTCA
TGGGCGTCGC
ACTCGTCAAG
ATACCGTAAA
AGCAATATCA
CCAGCCGGCC
ATATTCGGCA
GGGCATGCGC
GATGCTCTTC
GTACGTGCTC
AGCCGGATCA
CTTTCTCGGC
TCGCCCAATA

TATAAGCTGC
TTCAGGTTCA
TACAAATGTG
BAAATATTCCT
TTTTTGAGCA
GRAAAAACAG
ACAGAATATT
TGTGGTGTAA
GACTCAARAA
TTTCTCTTCT
ATCATCACTA
AGGCATTCCA
AATACACAAA
TTTTATATTT
ATGTCACACC
GGCCATCGTG
AGCCGCTGCT
TCCGCGAGGT
ATCGAGCCCG
GGATCATCCA
TAGARGGCGG
TTGGTCGGTC
ARGGCGATAG
GCACGAGGAA
CGGGTAGCCA
ACAGTCGATG
AGCAGGCATC
GCCTTGAGCC
GTCCAGATCA
GCTCGATGCG
AGCGTATGCA
AGGAGCAAGG
GCAGCCAGTC

AATAANCAAG
GGGGGAGGTG
GTATGGCTGA
TATTAACCCC
TAGTTATTAA
TATGTTATGA
TTTCCATAAT
ATAGCARAGC
ACTTAGCAAT
TTTTTGGAGG
GATGGCATTT
CCACTGCTCC
CAATTAGAAT
ACCTTAGAGC
ACAGAAGTAA
CCTCCCCACT
GGTTTICCTGG
CGTCCAGCCT
GGGTGGGCGA
GCCGGCGTCC
CGGTGGAATC
ATTTCGAACC
AAGGCGATGC
GCGGTCAGCC
ACGCTATGTC
AATCCAGARAR
GCCATGGGTC
TGGCGAACAG
TCCTGATCGA
ATGTTTCGCT
GCCGCCGCAT
TGAGATGACA
CCTTCCCGCT

TTAACAACAA
TGGGAGGTTT
TTATGATCTC
TTTACAAATT
TAGCAGACAC
TTATAACTGT
TTTCTTGTAT
AAGCAAGAGT
TCTGAAGGAA
AGTAGAATGT
CTTCTGAGCA
CATTCATCAG
CAGTAGTTTA
TTTAAATCTC
GGTTCCTTCA
CCTGCAGTTC
ATGCCGACGG
CAGGCAGCAG
AGAACTCCAG
CGGAAAACGA
GAAATCTCGT
CCAGAGTCCC
GCTGCGAATC
CATTCGCCGC
CTGATAGCGG
AGCGGCCATT
ACGACGAGAT
TTCGGCTGGC
CAAGACCGGC
TGGTGGTCGA
TGCATCAGCC
GGAGATCCTG
TCAGTGACAA



ATGICACACC
TAGAAGGECGG
ceeeeleee
ATAGCAAAGC
ACCTTAGAGC
GCCEECGTCC
TTAACAACAA

GGCCATCGTG
TTGGTICGEGTC
GTATGECTGA
ACTTAGCAAT
ACAGAAGTAA
CGGIGGAATC
TGCGAGGTTT

TTTCTTGTAT,  AACEANGAGT,,.

8851
8901

8951

5001

9051
9101
9151
9201

10

9251

2301
92351

CGCGCTGCCT
GACAAAAAGA
CAGAGCAGCC
ACCCARGCGG
AAACGATCCT
AGATCCTTIGG
ACCTTACCAG
TAARACCGCC
GCTTITCTCTT
ACATTCATCC
CCGCTTCCTT

SEQ ID NO:18

15

(Complete DNA Sequence of a humanised light chain expression vector comprising

AGCCGCTGCT
AAGGCGATAG
TATTAACCCC
TTTTTGGAGG
CCTCCCCACT
ATTTCGAACC
TTATGATCTC

TCOGCGAGGT
GCACGAGGAA
TAGTTATTAA
GATGGCATTT
GGTEJCCTGG
AA TGC
TTTACAAATT

ATCGAGCCCG

GGATOATORAUST 2005

CGGGTAGCCA AATAAACAAG

TATGITATGA
CCACTGCTCC
CGTCCAGCCT
GCGGTCAGCC
TAGCAGACAC

TTTCCATAAT
CAATTAGAAT
GGGTGGECEA
ACCCTATGIC
TTATAACTGT

TEEALERL cdnfleidee Roretlid Aekihhmacc

CGTCCTGCAG
ACCGGGCGCC
GATTIGTCTGT
CCGGAGAACC
CATCCTGTCT
CGGCAAGAAA
AGGGCGCCCC
CAGTCTAGCT
TGCGCTTGCG
GGGGTCAGCA
TAGCAGCCCT

TTCATTCAGG
CCTGCGCTGA
TGTGCCCAGT
TGCGTGCAAT
CTTGATCAGA
GCCATCCAGT
AGCTGGCAAT
ATCGCCATGT
TTTTCCCTTG
CCGTTTCTIGC
TGCGCCCTGA

SEQ ID NO: 13 (humV2=VLm) from 3926-4246)

20

51

101

25

30

151
201
251
301
351
401
451
501
551
601
651
701

CTAGCTTTTT
TGGAATAGCT
AATTAGICAG
GCGGGATGGE
TGCATGCTTT
TGAGATGCAT
CCACACCCTA
TGACGGTGAA
GTCTGTAACC
GGTGTTGECE
CGGAGTGTAT
AGTGCACCAT
ACCGCATCAG
GTCGTTCGEC
GTTATCCACA

GCAAAAGCCT
CAGAGGCCGA
CCATGGGGCG
CGGAGTTAGG
GCATACTTCT
GCTTTGCATA
ACTGACACAC
AACCTCTIGAC
GGATGCCGGG
GOTGTCGGGG
ACTGGCTTAA
ATGCGGTGTG
GCGCTCTTCC
TGCGEGCGAGC
GAATCAGGGG

AGGCCTCCAA
GGCGGCCTCG
GAGRATGGGC
GGCGGGACTA
GCCTGCTGGG
CTTCTGCCTG
ATTCCACAGC
ACATGCAGCT
AGCAGACAAG
CGCAGCCATG
CTATGCGGCA
AAATACCGCA
GCTTCCTCGC
GGTATCAGCT
ATAACGCAGG

GCACCGGACA
CAGCCGGAAC
CATAGCCGAA
CCATCTTGTT
TCTTGATCCC
TTACTTTGCA
TCCGGTTCGC
AAGCCCACTG
TCCAGATAGC
GGACTGGCTT
GTGCTTGCGG

AMRAAGCCTCC
GCCTCTGCAT
GGAACTGGGC
TGGTIGCTGA
GAGCCTGGTT
CTGGGGAGCC
TGCCTCGCGC
CCCGGAGACG
CCCGTCAGGG
ACCCAGTCAC
TCAGAGCAGA
CAGATGCGTA
TCACTGACTC
CACTCAAAGG
AAAGAACATG

GGTCGGTCTT
ACGGCGGCAT
TAGCCTCTCC
CAATCATGCG
CTGCGCCATC
GGGCTTCCCA
TTGCTGTCCA
CAAGCTACCT
CCAGTAGCTG
TCTACGTGTT
CAGCGTGAAG

Nucleotide sequence of the expression vector HCMV-K HuAb-VL1 hum V2

TCACTACTTC
AANTAARAAA
GGAGTTAGGG
CTAATTGAGA
GCTGACTAAT
TGGGGACTTT
GTTTCGGTGA
GTCACAGCTT
CGCGTCAGCG
GTAGCGATAG
TTGTACTGAG
AGGAGAAAAT
GCTGCGCTCG
CGGTAATACG
TGAGCAAAAG



CATTCATCAG
CAGGCAGCAG
CATTCGCCGEC
AGCGGECCATT

CCTCGCCGIC GEECATGCGEC GCCTTGAGCC T

GATGCTCTTC GICCAGATCA TCCTGATCGA CAAGA
GCTCGATGCG ATGITTCGCT TGGTGGTCGA  ATGGGCAGGT AGCCGGATCA AGCGTATGCA
GCCGCCGCAT _TGGAT

GGAGATCCTG ’

2005 -51 8&v1 CHITGACEAC UBCTOCrer A

Cocc B ERaCt BTG EA

CAGTAGITTA TTTAAATCTC GGITCCTTCA CCTGCAGITC ATCCOGAQREIST 2005
AGAACTCCAG CGGAAAACGA GAAATCTCGI CCAGAGICCC GCTGCGAATC
CTGATAGCGG TCCGCCACAC CCAGCCGECC ACAGICGATG AATCCAGAAA
TTCCACCATG ATATTCGGCA AGCAGGCATC GCCATGGGTC ACGACGAGAT

TTCGECTGEC  GCGAGCCCCT
TTCCATCCGA GTACGTGCTC

RISk R SRR AR ERER RS A 10 AuGUST

WWGATAGC 8 851

e SRRt rerrar

TGTGCCCAGT (GATAGGEERAcTAGTIECEATT CODGIrCACACAIBECEMCEEAGIINIBCT GCGGECAAT

CTOOGUEATC 9 10T AR RS

9151 ACCTTM@A
CAGTCTAGLCT,

TTTTC&TT@@%&%WW@

GGACTGCCT RIPCT ACSTETEAGD IXRACCLEGTT

How- AL RO (RERSFATE B

A

CAGCIEECASTAGIOGG MMUCCTCTAXECTCTERZTeT8201 TAAAACCGCC

R oA AN

CANECERRISKEBAGGT CCTTGCGG

"Bpeect

5 T

equence

AR

CTTGATCCC

TCCCA

%CGTTTCT -ICE:G

G@%&Eﬁﬁi on vect or

UﬂHnISE

i ght chain

expr est onLatect TETTSBAGTE HTGGCCHEQ TBCORITACE (IAGAMGAL AFTATTISE926- 4246) 1

CAGAGECDBA oA PR COCRET
oo P RARE AP B A AR e i

301 CCACAQGEGTIA FOTCRENEAGHTT TERIARCATCAGTECAAC(REABA!

GAGAATGEE
TGGTTGCT
GCTGACTAA

16 1451
1501
1551
1601
1651
20 1701
1751
1801
1851
1901
1951

2001

25

2051
2101
2151
2201
2251

30

2301
2351

TTTGGTCATG
AAAAATGAAG
GACAGTTACC
ATTTCGTTCA
TACGGGAGGG
CCACGCTCAC
GGCCGAGCGC
TTAATTGTTG
CGCRACGTTG
TGGTATGGCT
GATCCCCCAT
GTTGTCAGAA
ACTGCATAAT
CTGGTGAGTA
AGTTGCTCTT
AACTTTAAAA
CAAGGATCTT
CCCAACTGAT
ABRAAACAGGA

AGATTATCAA
TTTTRAATCA
AATGCTTAAT
TCCATAGTTG
CTTACCATCT
CGGCTCCAGA
AGAAGTGGTC
CCGGGAAGCT
TTGCCATTGC
TCATTCAGCT
GTTGTGCAAA
GTAAGTTGGC
TéTCTTACTG
CTCAACCAAG
GCCCGGLCGTC
GTGCTCATCA
ACCGCTGTTG
CTTCAGCATC
AGGCAAAATG

SR NARRAAR FOTRR STet thrcdonos

AAAGGATCTT
ATCTAAAGTA
CAGTGAGGCA
CCTGACTCCC
GGCCCCAGTG
TTTATCAGCA
CTGCAACTIT
AGAGTAAGTA
TGCAGGCATC
CCGGTTCCCA
ABAGCGGTTA
CGCAGTGTTA
TCATGCCATC
TCATTCTGAG
AACACGGGAT
TTGGAAAACG
AGATCCAGTT
TITTACTTTIC
CCGCAAAAAL

CACCTAGATC
TATATGAGTA
CCTATCTCAG
CGTCGTGTAG
CTGCAATGAT
ATRARCCAGC
ATCCGCCTCC
GTTCGCCAGT
GTGGTGTCAC
ACGATCAAGG
GCTCCTTCGG
TCACTCATGG
CGTAAGATGC
AATAGTGTAT
AATACCGCGC
TTCTTCGGGG
CGATGTAACC
ACCAGCGTTT
GGGAATAAGG

sifesire

ceecTees

e

AT
CTTTTAAATT
AACTTGGTCT
CGATCTGTCT
ATAACTACGA
ACCGCGAGAC
CAGCCGGAAG
ATCCAGTCTA
TAATAGTTTG
GCTCGTCGTT
CGAGTTACAT
TCCTCCGATC
TTATGGCAGé
TTTTCTGTGA
GCGGCGACCG
CACATAGCAG
CGAAAACTCT
CACTCGTGCA
CTGGGTGAGC
GCGACACGGA

GCCTGGTT

CTTT 25



351 TGACGGIGAA AACCTCTGAC ACATGCAGCT CCCGGAGACG GTCACAGCTT 401 i (AGBwes(2005
GGATGCCGEEG AGCAGACAAG CCCGTCAGGG CGCGTCAGGG 451 GGIGITGECG GGTGTICEEEG
CGCAGCCATG ACCCAGICAC GTAGCGATAG 501 CGCGAGIGTAT ACTGECTTAA CTATGCGGECA
TCAGAGCAGA TTGTACTGAG 30 551 AGIGCACCAT ATGCGGTGIG AAATACCGCA CAGATGCGGA
AGGAGAAAAT 601 ACCGCATCAG GCGCTCTTCC GLITCCTCGC TCACTGACTC GCTGCGCTCG 651
GICGTTCGEEC TGCGGCGAGC GGTATCAGCT CACT GG CGGTAATACG 701 GITATCCACA
GAATCAGGEGEG ATAACGCAGG AAAGAACATG TGAGCAAAAG 10 AUGUST 2005 - 52 751

GoC00CCTON R A A AR A T ERMEAR, AT S PRI 0o CAG

GACTATAAAR: STACCRCESIBATT KICPCETGG WOEATMONIA TCAGCRACGTSAGTAGAAAT GT TCCGA

T, A PR A% o R L Sl e eI CTe

1051 TGCACEHRACCTERCEAM CARTIECHNUCETTACGOGEE TEATINTAGRAN ANGEASTATIIO01 CGTCTTGAGT
GAGOCAGTT A2 i A AT BB B AP E TARER T OARE A TACGOCT ACA
CTAGAAGGAC2 8GT ARATGEGTCTT 25 CATAAKICECTCTIRTE GARGOTCAE DECCTACrABGAAAAAGAG
1357 AGAGHEAT T A G SAMCOAT ERO GACA FEEt CTERHEMELOT TTTTCTACGS
GGTCTGACG2 TETACHEXAMET G TATGEEATA TEGARABTIGT TRCCERISIG AGATTATCAA
TATATCAGT A FACTAC R CTor s i e At bRt G R A arcrca

CGATCTOICr28516 OHWMMGTWQWWWG@ CBTTFP@BTATAACTACGA
(A .

COAGGATCAC TOGCHEAGR: T FAFGRETA AT A COBAGTTE

AGAAGTGGTCZ mmnmmmmm An@ﬂﬁmmmw
AGAGTAAGT TC GCAGGCATC

O GaT T CAC TR oA G S e, B R AT AR O R AT CAAGG
CGAGITACATI@® 1 TTATIGAENEHF R ATA ABCEATAAATCCRETATIONG TCCTCCGATC
2001 T 51 ACTGCATAAT
TR T AR T PRSP L BT AT ARG
TCATTCTGAG 1EAT ATHESTARTGICCARAETTAC 2EEIATRTTE ATRITEATTIC@TCRCHRGTRACACGGGAT
AATACCGOGG, FACATAGRAG B0 22eRATAAGET EEAAA SR GSTGATGAd hERAMAARE TTCTTOGEEG
CGAAAACTCT 2251 CAAGGATCTT ACCCCTGITG AGATCCAGIT CGATGIAACC CACTCGTGCA

2301 CCCAABPIATTEISCRCATI N FATARTIRCT FFTAMTCACTCCRFFETEICISGREAGKTCAA351 AAAAACAGGA
AGCCAAAATG {300CAMAAREGMITANRR CERAGARERE dATAUEHRT r2R05dR 2401

AATGTTGAAT ACTCATACTIC TTCCITTYTC AATATTATTG AAGCATTTAT 2451 CAGGGTTATT
GTCTCAAGAG 3CAGAPNEAPACAT TEASFRTICAT FFREAATRAR TCGAGTATTT ACGGTAAACT

3401 GCCCACTTGG CAGTACATCA AGTGTATCAT ATGCCAAGTA CGCCCCCTAT

3451 TGACGTCAAT GACGGTAAAT GGCCCGCCTG GCATTATGCC CAGTACATGA
3501 CCTTATGGGA CTTTCCTACT TGGCAGTACA TCTACGTATT AGTCATCGCT
3551 ATTACCATGG TGATGCGGTT TTGGCAGTAC ATCAATGGGC GTGGATAGCG
25 3601 GTTTGACTCA CGGGGATTTC CAAGTCTCCA CCCCATTGAC GTCAATGGGA
3651 GTTTGTTTTG GCACCAAAAT CAACGGGACT TTCCAAAATG TCGTAACAAC
370 TCCGCCCCAT TGACGCAAAT GGGCGGTAGG CGTGTACGGT GGGAGGTCTA
3751 TATAAGCAGA GCTCGTTTAG TGAACCGTCA GATCGCCTGG AGACGCCATC
3801 CACGCTGTTT TGACCTCCAT AGAAGACACC GGGACCGATC CAGCCTCCGC
30 23851 AAGCTTGCCG CCACCATGGA GACCCCCGCC CAGCTGCTGT TCCTGCTGCT
3901 GCTGTGGCTG CCCGACACCA CCGGCGACAT TCTGCTGACC CAGTCTCCAG
3951 CCACCCIGTC TCTGAGTCCA GGAGAAAGAG CCACTTTCTC CTGCAGGGCC
4001 AGTCAGAACA TTGGCACAAG CATACAGTGG TATCAACAAA ARACAAATGG



2501 TAAACAAATA GGGGTTCCGC GCACATTTCC CCGAAAAGTG CCACCTGACG 25310 RUBAISTARADS
CATTATTATC ATGACATTAA CCTATAAAAA TAGGCGTATC 5 2601 ACGAGGCCCT TTCGTCTTCA
AGAATTCAGC TTGGCTGCAG TGAATAATAA 2651 AATGTGTGIT TGTCGCAAAT ACGCGTTTTG
AGATTTCTGT CGCCGACTAA 2701 ATTCATGTCG CGCGATAGTG GTGTTTATCG CCGATAGAGA
TGGCGATATT 2751 GGAAAAATCG ATATTTGAAA_AJATGGCATA TTGAAAATGT CGCCGATGTG
2801 AGTTTCTGTG TAACTGATAT CGCCATTTTT CCAAAAGTGA TTTTTGGGCA 10 2851
TACGCGATAT CTGGCGATAG CGCTTATATC GTTTACGGGG GATGGCGATA 2901 GACGACTTTG
GTGACTT T, X CAGACGAT
AT@M%W%WW@@T%% TATCGAT
CTATACAT TG WAT OATITCARGT B (TAC TGECAGT FASTCAGSFA TIRAGAITTAAT (RSTTATPATRAGCATAAAT
CAATATT A ACATTTATAT
3151 T&%@%TAC GitT ACA%@TTA Tc';%é]’#&\‘ggﬁ‘%zo1 ATTAATAGTA
ATCAATTACG [IGTTRATLSGCTA TCACETIS A BATAGISGAG CARGCTCEAT ABCRAACHIGAACTTAC
CCTAMTEG, LR GRARRP AT 33R T QAARCER SR BN GIERRRTS AAATAATGAC
GTATGTTCCC ATAGTAACGC 20 3351 CAATAGGGAC TTTCCATTGA CGICAATGEG TGGAGTATTT
ACGGTAAACT43 MOETWW@W%WWWAT
3451 TGACGHAAT Rl G AT R G AAE AT R A BRI ACAR Pra 3501 CCTTATGGGA
CTTTCCTACT TGGCAGIACA TCTACGTATT AGICATCGCT 3551 ATTACCATGG TGATGCGGTT
TTGGCAGTAG4ALCARITIBATT &Y (FGARARERFD SARBUTACCATAGAGT TAA X BACARTAAEA CAAGTCTCCA
COCCAT TCAG, (G CARFEG(EAn 3 i BTG B @A A Al CCAMATG
TCGTAACAAC 3701 TCCGCCCCAT TGACGCAAAT GGGCGGTAGG CGIGTACGGT GGGAGGTCTA
3751 WAAm&mG@mﬁmmm%@Am@em CACGCTGTTT
gox AL o Rébag@etg ATt tiddde CCACCATGEA
GACCCCCGCC CAGCTGCTGT TCCTGCTGCT 3901 GCTGTGGCTG CCCGACACCA "CCGGCGACAT
TCTGCTGACC RPAGTEITSARCAAG I CEC IR A FER T TREFEATSAICATCE A GASATATSATCACTTTCTC
CTCCA 6540032 A2 FPAAVIGA cTEEE XA PAAET Tty T AAACAAATCG 10
AUGUST 2005 4051 TGCTCCAAGG 4101 CITCCAGGIT 4151 AGCAGICIGG 4201
TACCTGGCCA W1/ 2 ETATCSFAGH SA&ECCHTF TETRGTECAF TeSTHATAAAREEAEAMBAE 4401

ACTTTAST Afy 7544 58cdrhACPA TAMAGERGKER0 bTEATHGREE TAdeackbbla GRAEAEA(IG 4601
CCTCAGGAAC 4651 GAGCAGITGA 4701 CTATCCCAGA 15 4751 CGGGTAACIC

4801

4851

4901

4851
20 so01
5051
5101
5151
5201
25 5251
5301
5351
5401
5451
30 5501
5551
5601

5651

TACAGCCTCA
CARAGTCTAC
CAAAGAGCTT
CTCCTCAGTT
TTCCACAGGG
CACCCCCCTC
GAATAAATAA
AATAATTATT
CTAAATATGT
TCATTCTATT
CACAAGCCTT
CTTCCTTGTIT
GACAGGTCTT
CAAAGCAAAT
TGCAACATGA
CAATAGGGAA
CATGCCTITAT
AGGGCCGTAT

GCAGCACCCT
GCCTGCGAAG
CAACAGGGGA
CCAGCCTGAC
GACCTACCCC
CTCCTCCTTG
AGTGAATCTT
ATCTGTITGTT
AGTCATCCTA
TTACCCTATC
CTGTCCTCAC
TTCCCCTCCT
ACAGTCATAT
TTTTCARAAG
TATAAAATAA
ATGTTTAAGT
TTACATTTTIT
TGAGTACTTT

GACGCTGAGC
TCACCCATCA
GAGTGTTAGA
CCCCTCCCAT
TATTGCGGTC
GCTTTAATTA
TGCACCTGTG
TACCARCTAC
AGGCGCATAA
ATCCTCTGCA
AGTCCCCTGG
CAGCAAGCCC
ATCCTTTGAT
AAGAAACCTG
CAACACAATA
TCATCATGGT
AAACAGGTAC
CCACAACCTA

AMRAGCAGACT
GGGCCTGAGC
GGGAGAAGTG
CCTTTGGCCT
CTCCAGCTCA
TGCTAATGTT
GTTTCTCTICT
TCAATTTCTIC
CCATTTATAA
AGACAGTCCT
GCCATGGTAG
TCATAGTCCT
TCAATTCCCT
CTATARAGAG
AAAGCAATTA
ACTTAGACTT
TGAGGGACTC
ATTTAATCCA

ACGAGAAACA
TCGCCCGTCA
CCCCCACCTG
CTGACCCTTT
TCTTTCACCT
GGAGGAGAAT
TTCCTCATTT
TTATAAGGGA
AAATCATCCT
CCCTCAAACC
GAGAGACTTG
TTTTAAGGGT
GAGAATCAAC
AATCATTICAT
AATAAACAAA
AATGGAATGT
CTGTCTGCCA
CACTATACTG



4801 TACAGCCTCA 4851 CAAAGICTAC 4901 CAAAGAGCTT 4951 CTCCTCAGIT RN 12005
TTCCACAGEG 5051 CACCCCCCTC 5101 GAATAAGTAA 5151 AATAATTATT 5201
CTAAATATGT 25 5251 TCATTCTATT 5301 CACAAGCCTT 5351 CTTCCTTGIT 5401
GACAGGICTT 5451 CAAAGCAAAT 30 5501 TGCAACATGA 5551 CAATAGGGAA 5601
CATGCCTTAT 5651 AGGGCCGTAT -54 CTTCT GGICTTCTTC  TAGIGGCAGT GGATCAGGEGA
AGCCTGAAGA TTTTGCAGIG TTCACGITCG GCCAC C AAAGATCCTA GAATTCTAAA
TTTGCCTAAA GCCATTGAGIT CTCAGAATGG CTGCAAAGAG GCGAATAGGEEG GAAGCTAGGA
GCTTCZTGGI__CTCCTTGCTA - GICTGICCCT AACATGCCCT =~ CAGAACTTTG TTACTTAAAC
TGTGGCTGCA "CEATEFSIEPMAAPEYESAAT HEEERCTET PAACREI A AR SACAETGaAA
CCAGGAGAGIs 161 CAANGARRTATSRACCHOET CeXddnhGACeACTECTAGAARMITAAMTECATCA
CAACAGGCEGA GAGT G TAGA CX:TA(IXJ: TATTGCGGTC

CTCCTCCTTG %TWCCM m&ﬂ ErTTTACERACTAC

AGT CATCCT A s&GCCHGARAECAN PARPIIGARE PICICTCACE AT CCAMIGET AARATMABCECCT GG

TTCCCCECCT oh
5951
6001
6051
6101
6151
6201

6251

10

6301

6351
16 6401
6451
6501
6551
6601
20 6651
6701
6751
6801
6851
6901
6951

7001

25

7051
7101
30 7151
7201
7251

7301

CAGCAAGCCCC

ARGt Rl HIATASR Tacceanten

CAAGCTACAA
TACATARGAG
TATAAAGTTC
TACTCTTAGC
GGCTTCTGGG
TATGATCTGT
CATAAAGAAC
AGGTCAAGAC
ACCTGCCTAA
CTCAAGGTGC
CCCTGTTTGG
ACCTTCAGCA
AACCCATGTA
AATGAGGACT
GCTACTCATC
TCTGAAGGGG

. TGACAATCCC

AGTGGGGAAG
TCTGCCTCTT
TTTGAGTAGG
CTCACTCATC
AGCTATGAAT
TTGGACAAAC
ATTTGTGATG
AGTTAACAAC
TGTGGGAGGT
GATTATGATC
CCTTTACAAA

CTATACCTAC
AAACTCAATG
ARAACCAGGT
TGGGGGTEGE
GTCTTGGTAA
GCACTGTTCT
ATCTTATACC
CACGCAGCTG
TCCTGCCCTC
TCAACAAAAC
CTAGCTAGGA
AGGGGACAGA
TGAACACTCA
CTTCCTCATT
CATCCAACAC
TTCAGGAGTA
TTTGTCCTGC
GACAGTCATG
GAGAATGTTG
GGTGAGACTC
CCTGGGGGCC
TCTAGGATCG
CACAACTAGA
CTATTGCTTT
AACAATTGCA
TTTTTAAAGC
TCTAGTCAAG
TTAAAAAGCT

TCACACAGAT
CARRAAGATAT
ABAAATAARG
CGAGTTAGTG
TGTTCTGTTC
GTATACACAT
CAGTTAATAG
GTAAGTGGGG
TITGAGCCCTG
AACAGGCCTG
GCACACATAC
GGACAGAATT
CATGTTTGGG
CTATGGGGCA
ACCTTTCTAA
ACTAACACAG
TTTGTTTTTC
GAGAAACTAC
ATGAGTATCA
AGTAATGTCC
ADATTGAACA
ATCCAGACAT
ATGCAGTGRA
ATTTGTAACC
TTCATTTTAT
AAGTAAAACC
GCACTATACA
ARAGGTACAC

GAATCTCATA
GTTCTGTATG
TTAGAAATTT
CCTGGGAGAA
CTCGTGTGGG
TATGCTTCAA
ATAGAAGAGG
GGGCCTGGGA
AATGAGTCTG
CTATTTTCCT
ATAGAAATTA
ARCCTTGCCC
AAGGGGGAAG
CTCTGGCCCT
GTACCTCTCT
CATCCCTTCC
TTTCCAGTCA
ATAAGGAAGC
AATCTTTCAA
CTTCCAATGA
ATCAAAGGCA
GATAAGATAC
AAAAATGCTT
ATTATAAGCT
GTTTCAGGTT
TCTACAAATG
TCAAATATTC
AATTTTTGAG

GGAGAATTAA
AAAATAATGT
TTTTCATCCA
GGATGGARAT
GACAAGAAGG
GTTGTGCAGT
AATAACTTCA
AATAAGTAAT
TCAAATAGCT
CCTTCCAGGG
GGCATCTGTG
AANTGAAACAG
AGACACTGGA
GGCACATGTA
GCCCCTCTCA
CTGCCTACAC
CTCAAATGAC
GTACTGGGAA
ACCTTGCCCT
ACTTTGGAGG
CATGAACTTG
GGCATAATCC
ATTGATGAGT
TATTTGTGAA
GCAATAAACA
CAGGGGGAGG
TGGTATGGCT
CTTATTARACC
CATAGTTATT



TTTTCAAAAG AAGAAACCTG
TTACATTTTT AAACAGGTAC

CAGATTTTAC TCTTACCATC
CTCTGAGGGG GTCGGATGAC
AGAAACTCAA AACATCAAGA
ACCATCCTGT TTGCTTCTTT
GGTGGATAAC GCCCTCCAAT
GGGCCTGAGG
CTCCAGCTCA’

GAT

T

TATAAAATAA CAACACAATA ATGTTTAAGT TCATCATGGRRUGUST 2005
TGAGTACTTT CCACAACCTA TGAGTCTATC TCTGGGATCC
TATTACTGTC AACAAAGTAA
TACTGCAAGG TCAGAAAAGC
TAATTATCTG GGAT/
TCATCTTCCC GCCA
AGGACAGCAA GGACAGCACC

SeIrTRASCRAS AEFRAYIACT EENERA P BT CRE TR AT T

CAAGCTGGAG ATCAAACGTG
CTCCAACAAA ACAATTr AGA
GIGATTATCC GCAAACAACA
GIGIGCCTGC TGAATAACTT
AAAGCAGACT ACGAGAAACA

TCAATTTCTC740EATAASEABAACTCATATAA YA AMATIAARGE TTTACEAOXYA CCTTEAETERAAACC

CrATARAGRC ST R TORT oA SRR MR R i Rt B cr

TGAGGGACT 7 OEGTGTRCCAAGA GITAMTAL CARAUATACT GQTHACMIGUSAARODERGCAS 5701

5501 TAHOTHOAE

RN AR

ORTASEY CA

CAGCAATCC

TAGCCCGATT

5 5901 ATT7AWACTGIAGIEEANGGITAAGHIIET ACGHOTACSO SICATAATRZIACASATERRRCCTAC

TCACACAGAT, s 001 JACAAS ARARCAS T LI e APE KRG AT

10

15

20

25

30

7701
7751
7801
7851
7501
7951
8001
8051
8101
8151
8201
8251
8301
8351
8401
8451
8501
8551
8601
8651
8701
8751
8801
8851
8901
8951

CCCATTCATC
ATCAGTAGTT
GCTTTAAATC
AAGGTTCCTT
CTCCTGCAGT
GGATGCCGAC
CTCAGGCAGC
GAAGAACTCC
CCCGGAAAAC
TCGAAATCTC
CCCCAGAGTC
GCGCTGCGAA
CCCATTCGCC
TCCTGATAGC
ARAGCGGCCA
TCACGACGAG
AGTTCGGCTG
GACAAGACCG
CTTGGTGGTC
ATTGCATCAG
CAGGAGATCC
CTTCAGTGAC
AGCCACGATA
CAGGTCGGTC
ACACGGCGGC
AATAGCCTCT

AGTTCCATAG
TAACACATTA
TCTGTAGGTA
CACAAAGATC
TCGGGGGCAT
GGATTTGCAC
AGCTGAACCA
AGCATGAGAT
GATTCCGAAG
GTGATGGCAG
CCGCTCAGAA
TCGGGAGCGG
GCCAAGCTCT
GGTCCGCCAC
TTTTCCACCA
ATCCTCGCCG
GCGCGAGCCC
GCTTCCATCC
GAATGGGCAG
CCATGATGGA
TGCCCCGGCA
AACGTCGAGC
GCCGCGCTGC
TTGACAAAAA
ATCAGAGCAG
CCACCCAAGC

GTTGGAATCT
TACACTTAAA
GTTTGTCCAA
CGGGACCAAA
GGATGCGCGG
TGCCGGTAGA
ACTCGCGAGG
CCCCGCGCTG
CCCAACCTTT
GTTGGGCGTC
GAACTCGTCA
CGATACCGTA
TCAGCAATAT
ACCCAGCCGG
TGATATTCGG
TCGGGCATGC
CIGATGCTCT
GAGTACGTGC
GTAGCCGGAT
TACTTTCTCG
CTTCGCCCAA
ACAGCTGCGC
CTCGTCCTGC
GAACCGGGCG
CCGATTGTCT
GGCCGGAGAA

ARAATACACA
AATTTTATAT
TTATGTCACA
GCGGCCATCG
ATAGCCGCTG
ACTCCGCGAG
GGATCGAGCC
GAGGATCATC
CATAGAAGGC
GCTTGGTCGG
AGAAGGCGAT
AAGCACGAGG
CACGGGTAGC
CCACAGTCGA
CAAGCAGGCA
GCGCCTTGAG
TCGTCCAGAT
TCGCTCGATG
CAAGCGTATG
GCAGGAGCAA
TAGCAGCCAG
AAGGAACGCC
AGTTCATTCA
CCCCTGCGCT
GTTGTGCCCA
CCTGCGTGCA

CACCACTGCT
AACAATTAGA
TTACCTTAGA
CCACAGAAGT
TGCCTCCCCA
CTGGTTTCCT
GTCGTCCAGC
CGGGGTGGGC
CAGCCGGCGT
GGCGGTGGAA
TCATTTCGAA
AGAAGGCGAT
AAGCGGTCAG
CAACGCTATG
TGAATCCAGA
TCGCCATGGG
CCTGGCGAAC
CATCCTGATC
CGATGTTTCG
CAGCCGCCGC
GGTGAGATGA
TCCCTTCCCG
CGTCGTGGCC
GGGCACCGGA
GACAGCCGGA
GTCATAGCCG
ATCCATCTTG



6051 TATAAAGTTC AAAACCAGGT AAAAATAAAG 6101 TACTCTTAGC TGGGGGTGAD QGASTSACTED S
10 6151 GGCTTCTGGG GICTTGGTAA TGITCTGITC 6201 TATGATCTGT GCACTGTTCT
GTATACACAT 6251 CATAAAGAAC ATCTTATACC CAGTTAATAG 6301 AGGTCAAGAC
CACGCAGCTG GTAAGTGGEGG 6351 ACCTGCCTAA TCCTGCCCTC TTGAGCCCTG 15 6401
CTCAAGGTGC TCAACAAAAC AACAGGCCTG 6451 ._€PCTGITTGG CTAGCTAGGA GCACACATAC

6501 ACCTTCAGCA AGGGGACAGA GGACAGAATT 6551 AACCCATGTA TGAACACTCA CATGTTTGGG
6601 AATGAGGACT CTTCCTCATT CTATGGGGCA 20 6651 GCTACTCATC CATCCAACAC
ACCTTTCTAAG o §17 0 by d S oAMNFEEA AR EGAEENPEAT AT EANCRGASATEN BhTEERGNTCCC
TTTGTCCTGC TITGITITIC 6801 AGIGGGGAAG GACAGICATG GAGAAACTAC 6851

TCTGCCT CT T ¢HGARFERAGAECEA (FREFATCATD GO GERAREA TS PATES ASSTTARRRTIING AGTAATGTCC
6951 CTCACI{AT CehbddedreléantritdcdorcAceaddet Adebidex\ hTTEdANIRTCG ATGCAAAAAT
7051 TTGGACAAAC CACAACTAGA ATGCAGTGAA 7101 ATTTGIGATG CTATTGCTTT ATTTGTAACC
30 7151 AGTHAACEATTGACAR THRTAAAIGES\ FRFARTCTAG JORATEEFERT S AEAACICCRAFTAAAGC
AAGTAAAG\CCq2 ¢/12 5 2 &GO & dfectotdel @MErddats TAdAP A ccdB b TESAGHTAACAAA
TCAAAAAGCT AAAGGTACAC AAAGGTTCTA TAAAGCTGAG CACTTCTAGA TGACTGAGTG
GTTCAAAGCARIIT TPEGGAEEAET (XSRLAREGAT TRLEITLRE CACCEATTS T AFECACTRECTGTATG
TTAGAAATTT 93 §1CT Skeiadire GHeCE e fEdo TTTAdd gt (A racAd A miekrTideCCCT GGGA
AATGAGTCTG CTATTTTCCT ATAGAAATTA AACCTTGCCC AAGGGGGAAG CTCTGGECCCT
GTACCTCTCT?23CATEGENEFEECA AG

10



TTTCCAGICA
AAAAATCCTT
AGAATGAGIT
GIFGITGCAGT
AATGAAACAG
GTACTGGTAA

ATAAGGAAGC
ATTATAAGCT
GGAGAATTAA
AATAACTTCA
AGACACTGEA
ACCTTGCCCT

AATCTTTCAA
GITTCAGGIT
AAAATAATGT
AATAAGTAAT
GGCACATGTA
ACTTTGGAGG

CTTCCAATGA
TCTACAAATG
TTTTCATCCA
TCAAATAGCT
GCCCCTCTCA
CATGAACTTG

ATCAAAGGCA
TCAAATATTC
GGATGGAAAT
CCTTCCAGGG
CTGCCTACAC
GGCATAATCC

GATAMAASIST 2005

AATTTTTGAG
GACAAGAAGG
GCCATCTGTIG
CTCAAATGAC
ATTGATGAGT

TATTTGTGAA GCAATAAACA CAGGGCEGAGG TGGTATGECT  CTTATTAACC  CATAGITATT 10
AUGUST 2005 -56 7351 AATAGCAGAC ACTCTATGCC TGIGIGGAGI AAGAAAAAAC AGTATGITAT
7401 GATT. GITATGCCTA CTTATAAAGG TTACAGAATA TTT'I'' TCCATA 7451

ATTTTCTTGT ATAGCAGIGC AGCTTTTTCC TTTGIGGTGI AAATAGCAAA
1. A humanised monoclonal antibody comprising at least one antigen binding site,

comprising in sequence the hypervariable regions CDRI, CDR2 and CDR3, said
CDR1 having the amino acid sequence Asn-Tyr-Ile-1le-His (NYIIH), said CDR2
having the amino acid sequence Tyr-Phe-Asn-Pro-Tyr-Asn-His-Gly-Thr-Lys-Tyr-
Asn-Glu-Lys-Phe -Lys-Gly (YFNPYNHGTKYNEKFKG) and said CDR3 having
the amino acid sequence Ser-Gly-Pro-Tyr-Ala-Trp-Phe-Asp-Thr
(SGPYAWEDT).

2. A humanised monoclonal antibody according to claim 1 comprising
a) a first domain comprising in sequence the hypervariable regions CDRI, CDR2
and CDR3, said CDRI having the amino acid sequence Asn-Tyr-Ile-Ile-His
(NYIIH), said CDR2 having the amino acid sequence Tyr-Phe-Asn-Pro-Tyr-Asn-
His-Gly-Thr-LysTyr-Asn-Glu-Lys-Phe -Lys-Gly (YENPYNHGTKYNEKFKG)
and said CDR3 having the amino acid sequence Ser-Gly-Pro-Tyr-Ala-Trp-Phe-
Asp-Thr (SGPYAWFDT); and
b) a second domain comprising in sequence the hypervariable regions CDR1',
CDR2' and CDR3', CDR1" having the amino acid sequence Arg-Ala-Ser-Gln-
Asn-Ile-Gly-Thr-Ser-Ile-Gln (RASQNIGTSIQ), CDR2' having the amino acid
sequence Ser-Ser-Ser-Glu-Ser-Ile-Ser (SSSESIS) and CDR3' having the amino
acid sequence GIn-Gln-Ser-Asn-Thr-Trp-Pro-Phe-Thr (QQSNTWPFT).

3. A humanised monoclonal antibody according to any one of claims I or 2,

comprising a polypeptide of SEQ ID NO:1 and/or a polypeptide of SEQ ID NO:2.

4. A humanised monoclonal antibody according to any one of claims [ or 2,

comprising a polypeptide of SEQ 10 NO:3 and/or a polypeptide of SEQ ID NO:4.

5. A humanised monoclonal antibody comprising a polypeptide of SEQ ID NO:9 or
of SEQ ID NO:10 and a polypeptide of SEQ ID NO:7 or of SEQ ID NO:8.



7501 GCAAGCAAGA GTTCTATTAC TAAACACAGC ATGACTCAAA AAACTTAGCA 5 7550 AUGUST 2005
ATTCTGAAGG AAAGTCCTTG GGGTCTTCTA CCTTTCTCTT CTTTTTTGGA 7601 GGAGTAGAAT
GTTGAGAGTC AGCAGTAGCC TCATCATCAC TAGATGGCAT 7651 TTCTTCTGAG CAAAACAGGT
TTTCCTCATT AAAGGCATTC CACCACTGCT 7701 CCCATTCATC AGTTCCATAG GTTGGAATCT
AAAATACACA AACAATTAGA 7751 ATCAGTAGTT TAACACATTA TACACTTAAA AATTTTATAT
TTACCTTAGA 10 7801 GCTTTAAATC TCTGTAGEJA GITTGICCTA TTATGTCACA CCACAGAAGT
7851 AAGGTTCCTT CACAAAGATC CGGGACCAAA GCGGCCATCG TGCCTCCCCA 7901 CTCCTGCAGT
TCGGGGGCAT GGATGCGCGG ATAGCCGCTG CTGGTTTCCT 7951 GGATGCCGAC GGATTTGCAC
TGCCGGTAGA ACTédnmanisedronyeembantibedy whichanshymayised antiepdycompRemeGoGAGG

CAGOGaTT 8101 TN eAP L AL Pl GoCaOTGoAA

8151 TCGAAATCT fol@@aieetEs) AP NEE3EE] € pdeidrads CREQTBINTBGAA 8201 CCCCAGAGT C
COATACCITA AMGCABNER SRR AR S0 361 PRreR T RE LT RIANE
TGAATOCAGA 8451 AMAGLATOCA T 1T CCAGCAT TCATAT 00 CAAGLAGECA TOGCCATGR
8451 TCACGACGAG ATCCTCGCCG TCGGEGCATGC GCGCCTTGAG CCTGGECGAAC 8501 AGTTCGECTG
GAGTACGTGG Tooor A Pa B P e o LR ooocar -
CAAGCGTATG CAGEoaaxIaHE] afiftiolly AdCDEdiAT (6ABy COATIAIIMRA td ACTTTCTCG GCAGGAGCAA

GGTGAGATGA 8701 CAGGAGATCC TGCCCCGGECA CTTCGCCCAA TAGCAGCCAG TCCCTTCCCG
8751 CTTCAGIGAC AACGTCGAGC ACAGCTGCGC AAGGAACECC CGTCGIrasCcC 30 8801

AGCCACGATA %t@%%om GRAJd dth SHEANAEA sclifonde SAEBRECGT

TTGACAAAAA GAAT CCCCTGCGCT GACAGCCGGA ~ 8901 ACA! ATCAGAGCAG
CCGATTGTICT GTTEPEEznAd (Biihaacdog toghim 2ant/acpiyorltdecmsading theCCCGAGAA

el o e ante Sdan Tt SR et el el
CTCATCCTGT CT%@%‘F@%%& Qgggﬁ ‘GGCGGCAAGA
AAGCCATCCA GTTTACTTTG 9101 CAGGGCTTCC CAACCTTACC AGAGGGCGCC CCAGCTGGCA
ATTCCGGTTC 91 GTC CAT GTCIAG. CTAT T GTAAGCCCAC 5
9201 TGCAAGEFA @%@W%@P@mﬁ% GAFAT 2 9251 GOCCAGTAGC
TGACATTCAT %@%&@m TONGQEGACTGEC 9301 TTTCTACGTG TTCCGCTTCC
TTTAGCAGCC CTT TGC 9351 GGCAGOGTGA AG 10 10 AUGUST 2005 -58

Claims 1. A hunmeni sed nonoclonal antibody conprising at |east one ant| gen

and oDs. sl PSBRRRt PP TG oL LR e R L 1 S

(NYI'IH), said SOR2or SEQ ID NO:8 and a polypeptide of SEQ ID NO:9 or SEQ ID NO:10.

11. Polynucleotides comprising a polynucleotide of SEQ ID NO:11 or of SEQ ID
NO:12 and a polynucleotide of SEQ ID NO:13 or a polynucleotide of SEQ ID
NO:14.

12. An expression vector comprising polynucleotides according to any one of claims

7to11.

13. An expression system comprising a polynucleotide according to any one of claims
7 to 11, wherein said expression system or part thereof is capable of producing a
polypeptide of any one of claims 1 to 6, when said expression system or part

= thereof is present in a compatible host cell.



havi ng the am no acid sequence Tyr-Phe-Asn-Pro-Tyr-Asn-H s-G y- The -Ayeudyr2005
Asn- 3 u-Lys-Phe -Lys-Ady (YFNPYNHGTKYNEKFKG) and said CDR3 having the am no
aci d sequence Ser-Qd y-Pro-Tyr-Al a-Trp- Phe- Asp- Thr ( SGPYAWDT). 2. A

humani sed nonocl onal anti body according to claim1 conprising a) a first
domai n conprising in sequence the hypervariable regions CORI, CDR2 and
CDR3, said CDRI having the am no aci dggequence Asn-Tyr-lle-lle-Hs (NYIIH),
said CDR2 having the am no acid sequence Tyr-Phe-Asn-Pro- Tyr- Asn-

H s-d y-Thr-LysTyr-Asn-d u-Lys-Phe -Lys-Ay ( YFNPYNHGTKYNEKFKG) . and sai d
CDR3 havi ng l%éﬂa?ﬁlﬁed hest SGIEEHGBH%P%F a’eaewﬁswnwﬁtermaacorﬁhﬁg fshidaimas - Thr

( SGPYAWFDT) ; angl b) a second domain conprising in sequence the hypervariabl e
regions CDR1l', CDR2' and CDR3', CDR1' having the am no acid seguence
Arg-Ala-Ser-@n- Asn-lle-G@y-Thr-Ser-lle-An (RASQ\II GISIQ, CDR2' having the

' id S S 11 e- SSES d ' havi
The amno . abt §EBG bR & iSho S iRl ) R P FT). 3.

A humani sed noaehar@astutidsll i body according to any one of claims | or 2,
conprising a polypeptide of SEQ ID NO 1 and/or a pol ypeptide of SEQ I D NO 2.
4. A humani sed nonocl onal anti body according to any one of clains | or 2,
conprising a : R, I D NO 4.
5. A humani sle%@r%ﬁgﬂﬁ lﬂg]&fgr?ﬁcﬁgalyoﬁ&%rd?ﬁfgé 3&6 %’/%eptl Jﬂé;ﬂ ‘?%E@?l D NO 9
or of SEQID N@trea@nm@lncuotpnby}pmms d@u@imﬁ&@ diszabi3, waresplaof ref8E@n,D NO 8. 10
AUGUST 2005 -59 6. H f rmrll cl ona ti.body which is a humani sed

ant i body conpr P%cirﬁ‘@‘s intlamyatonbayyg 5‘3@?&%‘?5@%1‘%3%0 9 and a pol ypeptide of SEQ
ID NO7, - a polypeptide of SEQID NO 9 and a pol ypeptide of SEQ ID N08 -
a pol ypepti de of SEQ I D _NO 10 and a pol ypeptide of SEQID NO 7, or -

pol ypept i de bf Agparmisenial gempgsition conpypiape har@awedswqdynm@m body Isol at ed
pol ynucl eot i de I i i sed nonocl onal
ant i body accorgfc(rilbgdﬂt?%{ 3%8%)2%% H{éllg?tgéggésoagﬁ&p\gﬂgﬁﬂf eotl des accordi ng
to cl ai m 7 encpbimgcduneallydcneptahde chrsaqudilcent.of CDR CDR2 and CDR3
according to claim2 and/or pol ynucl eotides encoding the amno acid
sequence of CDRl1', CDR2' and CDR3' according to claim2. 9. Polynucleotides
conprising amszy ep&h@ﬁaﬂ&a nnosiekillaRibédy hﬁvﬁ@glbﬂ{dn?g spRakiYiRp ok 8ethi de of SEQ
ID NO 6. 10. Polynucletides conprising polynucleotides encoding a

pol ypept i de of C@éﬂﬂ)ﬂdl@%fﬁ-’r ingEei¢ime.NO 8 and a pol ypeptide of SEQ ID NO 9
or SEQ ID NGO 10. 11. Pol ynucl eoti des conprising a polynucleotide of SEQ ID
NO 11 or of SEQID NGO 12 and a polynucleotide of SEQ ID NGO 13 or a

pol ynucl eot i the Thé uSEQcd@ingNOcThiin 18, Avhefin ererbitlisg molevele biids conPDYSROY

pol ynucl eoti des according, to any one of clains 7 to 11. 13. An expression
syst em conpri siseP r&“ﬁ'&‘??%\ﬁﬁ‘?“@é‘@&%“%&@?‘ﬁlﬂan% any one of clains 7 to 11,
wherein said expression systemor part thereof is capable of producing a

pol ypeptide of any one of clains 1 to 6, when said expression systemor part
t hereof is plkJIbausdarcerdingrtpany of daimed8 or &9,Iwherein the binding molecule binds

to a CD45RB isoform with a dissociation constant (Kd) <15nM.

21. The use according to any of claims 18 to 20, 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
- 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.



10 AUGUST 2005 -60 14. An isolated host cell which conprises an EXKBHSDMRO05
system according to claim 13. 15. Use of a humani sed nonocl onal anti body
according to any one of clainms 1 to 8 as a pharmaceutical. 16. Use of a
humani sed nonocl onal anti body for the manufacture of a nedicanent in the
treatment and/or prophyl axi s of autoi nmune di seases, transplant rejection,
psoriasis, inflamatory bowel diseasegpnd allergies. 17. A pharmaceuti cal
conposition conprising a humani sed nonocl onal anti body according to any one
of clains 1 to 8 in association with at |east one pharmaceutically

accept abl e c& Thepsegiccerdingdp any afglaims é8 &F 21g whareimihs gwdmgrmelre@ﬂadoeant i body
havi ng a bi ndi ik ¢l -hoth CD45RO and CD45RB i n nedicine. 19.
The use accord?ﬁgﬁﬁgegﬁgﬁﬁﬁ%g%qﬁ%g}ein t he bi nding nolecule binds to a
CD45RO i sof or pingludh aH oflitesa@ aid © epicpesdithe COMA motdcaidyand?6c The use

according to an f. clai 18 19, erein the bind] | ecyle binds to
a CD45RB i sof of ?%Cﬁddf &?Ofg‘ tg‘? Bagd %?H‘tBﬂesc Wé‘f’hﬁf A ??d’j’l"ligtﬁw}? .méliﬁ%'l% se
according to any of clainms 18 to 20, wherein the binding nol ecul e binds

CD45 isofornms which - include the A and B epitopes, but not the C epitope of
t he CD45 nol &% dheuse agperding to anynef dlaims 1§ & B, ahieretpthe bindingroeleeulebindaind not

the C epitope of..the no | en. and/ ~ 1sqfor.s. whi,ch i ncl ude
any one’of t et GftgfRione SR PEEK Bl AR5 Ricep I RER 1 MG BRI o e V61

22. The use according to any of clains 18 to 21, wherein the binding

nol ecul e does not bind CD45 isoforns which - include all of the A, B and C
epi topes of the CD45 nol ecul e; and/or - include both the B and C epitopes,
but not the A epitope of the CD45 nol ecul e. 23. The use according to any of
clainms 18 to 22, wherein the binding nolecule binds to its target epitope
on PEER cells, and wherein said binding is with a Kd< | 5nM



