WO 03/ 093320PCT/ GB03/ 01934 1 Bl OLOG CAL PRODUCTS The present
invention relates to an anti body nol ecul e having specificity for
antigenic determ nants of the B | ynphocyte antigen, CD22. The present
invention also 5 relates to the therapeutic uses of the anti body

nol ecul e andveed/dsats f or produci ng the anti body nol ecul e.pct/GBO3/419342
natural antibody nolecule, there are twojheavy chains and two |ight
chai ns. Each heavy chain and each |ight chain has at its N-term nal
end a variabl e domain. Each variable domain is conposed of four
framewor k regi ons (ERs) alternaBIQOGICALRR@BUCT Sconpl enent arity
determ ning regions (CDRs). The residues in the variable domains are
conventional ly nunbered according to a system devi sed by Kabat et at
This systemis seThd preséntiinvenGabaelates teilan, antibgdy, miolecde chawing espedificity for

Proteins of | | pal [ f |t h Human
Servi cos, N AR PRt B S bt Bl ThE el Bhch oS
system i s fisedatentot the thprapeutitt usep of itici antibadyrmelzadgpandunethedsafboh erodicng e
i ndi cat ed. antib hIeIl ﬁg@%t resi due designations do not al ways
correspond directiy " the linear nunbering of the am no acid

resi dues. The act ' 1 A ' t.aj r,.0r
i t1 onal ani no. Lot g BB RIBGE InaP AR AR fud B cnltns
cor r espondi ndatloheavy biairt @i qach bght chain haseat its dlatermina  end asariabidt dongin. Each

conmponent, wh r frame k _or (o) he 20 basi envard abl.e domai n
structure. Tﬁglli%ger P%%%n lg\agga?ponsﬁdnb%gr@lbuﬁg&%[éwﬁé% imﬁ%’é @gf) %lfgen& %r‘ﬂ{ﬁﬁ%ﬂx

for a gi vdd aomplementarty dalernginimg végiafs (CORsY UHse @fidies ip ilegyariable tibwaains are

f th tiphod i t.h "stand " Kab .
Se0uence Of hScABbul M) B ASPBI RERE o, PRENERGe
31-35 (CDR- Hifyrth keKiabes di0-1887, (iENRqhiesaofiProtdisdofeBmBnoldRal Gibftest, 185

according to.t he, Kabat..25 nu rin . t. i ght, chaj
vari abl e dongeﬁarg?e ?Ptggﬁ?@c?n W@g%&%cgs,éﬂﬁgglsﬁp%, E%@&F%%’e@"pr%ﬂﬁ
50- 56 ( CDR- L2hisamenbieping diysiam 8i9-18¢d (IR IpStsent oopenifiiation teRceph avhiibatherwise
nunberi ng. Conﬁta%gcti on of CDR-grafted antibodies is described in

Eur opean Isgt apeass- Appl i cation EP-A-0239400, which discloses a
process in which e pouse oclonal antib e grafted
onto the franemortﬁlere |aoﬁe§%%?%fﬁ%%la§%nrsir@b Ogalooa Pr%es%qnggxﬁ%f%w%%etlmw
i mmunogl obul inombstingi of éhechnrimcdcitiresidbeag Fheaitl lisdangmino ngid sequence may contain
ol i gonucl eotides. The.. 03/ 093320PCI/ B03/ 2 g%Rs det er m.ne

t he anti gen g?“r’%ioﬁgaggisce"\gp 1% ?/c“%ftg%lnnfnl %ﬁg@ﬁa et apietRopgine to a
short - pept i dehereging ot @s insetion intb, astridnealfcompenwat, whetbeyi foinswofk dri@DR, of the

vari abl e ins. . The earl] est rk o ni si ng _nmonocl.onal -
ant | bod: e20ppeteratls Pn Bl | TR Sl RHAPHT b SE RS Gmay e
recogni si ng Siwetrietd for agiven entibody tig AlignmeRf résiddesvef/lemolegydmeasquence of
whi ch a nmouse, nonpcl onal _.antib recogni si ng | ysozyne and a rat
nonocl onal a ?%ﬁgﬁyrwe@oagﬁ ag‘?aﬁgd%%baglﬁ‘f“%gee s%‘ﬁ]e?\ééhan T-cells were
humani sed by CDR- i e i . b s en, et

(Sci ence, 239, 15%%@55%%5@3"93%“ HEREL R W S t&?% Sines 3 13%?2(,CDR'
323- 324, 1988]1), residwsciO-65e(CDR-F2} ahd) reaidoese®5- 102, ((OR+HY) tdratdiighie the Kabat
transfer (.}f tﬂt&g %%Rs al one (as defined by K abat 10 (Rabat et alL
(supra) ard VHORFEt . 3. Exp. Med., 132, 211-250, 1970)) was not
sufficient to prow kst . B i-ndj t . yi i fp 4h )
SR gr afted pr odudte [PRass M IEhOtARkhAE R oA & Hldfed it iEDR
have to be allilpresides J0H% (CDRY.2) and essplyed 89-97 t(RBRLDf acedrdingdn ghe Kabat

framework regj 0. -Proposed criteria for selecting which franmework
resi dues need & altered are described in International Patent

Application No. 04 6 g er lﬂf He§Vise | sd% stn

CDR-grafted anti \l;? [ esg}iogvéfbéég %g%qal She , e:S?nicsl \ggl ng g%g‘%‘éﬁpeé? g%tem

(Nat ur e Bi36t egiplicition \EP-A-823%806,- 6B©h diselo8x.a process Mamhiphahé CDRspifcmsuse
monoclonal antibody are grafted onto the framework regions of the variable domains of a

human immunoglobulin by site directed mutagenesis using long oligonucleotides. The



Ext ranodal | ynphoma nost frequently affects the gut, although primary
| ynphoma of virtually every organ has been docunented. System c
synptons include fever, sweats, tiredness and wei ght loss. Until
recently, the Ann Arbor staging system based entirely upon the .
anat om cal SV@¥Y¥IR0 of di sease, was the nmmjor determ nantPCHCBOHYAHpY
in NHL. This information may be refined Ry incorporating additional
prognostic pointers, including age, serum | actate dehydrogenase

| evel s and performance status. en. so, know of. the, Ann . Arbor

st agi ng sysf ehPRg g%%‘i“ﬂ’éer th; atnﬁg?nﬁém §t38?°§8q‘t¥a§d%‘ﬁ3m{’ O?ISJFIBQYC?Y short
subt ype of tRﬁﬁﬁwgewencassarﬁ&dbﬂm&hemmﬁ&eMefmbn&subwomat ment .
10Low gr ade has an indolent course, with a nedian patient
survival of 8 to ifle)adies wSklot Mahanising mbhdcionaldtibodids by CDR-geafiidgy was
avai |l abl e therapy, although jrradiati.on of l.acal djsease.and

chenot her apy ?36%%59‘& %‘Fﬁlﬁg@?ﬁﬁ‘i}o?@%f’% SFagRisiag | SERpiic guiigeps,  sugh as NP
life. Conbinatihwves; Reamil&chamich@nole memelons dnfitudyredognising lgtosgRssnd a
I nt er redi at e di sease and, . especi al l.y, high grade disea iS xtremalg/
aggr essi ve an@t F@H‘Efé‘m?ba‘mb@ékﬁ?"ﬂﬁil g ifsa%}gsgfg “(‘ﬂantsﬁ Sg‘f'%i'aiumamsed y
requires ur gegbRrigaaidTRiVe bEadt1RE BP W MRy ddCer &l USEibrte, Z3VTNOBULIB3601988)
treatnent in patients wth very bul ky disease. Many different

chenot her apy #ddiiephmanthelwh (Natuis, 33297 » 188N T95B5HYElEr m di sease-free
survival may be obtained in _mre than half of patients. Hi gh_dose
therapy with stemfiesbmasigs foupd dhaf fertiatfeedt tﬁ?lftspgél“f"?f’ﬁﬁr‘ﬂ ‘ftqlﬁ'_nlf’ébat
with rel apgedaQbarefhr @9};&? ¥ndWaQRASE, J. B, Méi.,19%) 111256,a970) bas hotsibmeent
a place in first 20 line therapy for patients with poor-risk di sease

The tendency forprovdesyatistgctery entigsh bindinepeidiysin i GDRgtalied product. 1t was found

therapeutic applf PRmrbelbiSfankvoRedeHa6R%hardo bb akeréd® ARy Dotr¥spBhdiRrthdse of
age and relative debility of many patients with NHL, and hy the need

to match the thexdoportfamsmor egionefiropased praehin i Feiacine Wrelyfgmpuork residues

each patient’ g..diS&AiRred are described HRhRMAGbnhl RANIRPHIRatidn RS, VWO SOIDEA.
effective and %etter tol erated, are needed. 25 Agents recently

i ntroducedjincl udes RRNLEY bOtIEWS HiciSig ODRGEARE Afibotids e RER peSlished,
into conmbinations, and the introduction of anti bo@g lbq%éed t her api es.
}

Non- Hodgki n' s inclpdine dsuehen eithfMNetez Bigterhnolngyoko, #835¢ hphonas. B
cell antigens therefore represent suitable targets for tibad
t herapy. CD22 is M@Wd&nwgﬁeadm?@smﬁ’@? MePRMSBYiyi Thg PRomy of cases
fam ly of siabidgr AGildér Bébphl NUnodpkink ﬁ&:ﬂfhoﬁﬁl (NBIL) $9 disasthlsi cifrentlytatieats
detected in the cytoplasmearly.in B ceh, gevel oggent, .agpears .ogﬁt@g
cel | surface 2P90itared0e patigpi fp thgy-Snl 15 LeseiH ‘?ﬂ‘?s‘rﬁﬁé‘ﬁ FReG R T Uo
cel I's. Exppgs %m? afl Sratet8 HRRS §510000hOMkaR PeByeat | Thedfdidenad isQiting@D2 2atd that is
|l ost with WO 037093320PCT/ GB03101934 4 term nal dj ffer_eﬂ%t' ation and d
is general |y eepist tham can bp arepyntsd Jemsimply b the thcreasingage ¢ ppRuation an
internalisi nge%gﬁ,gm%%gﬁe@}&on t he surface of pre-B cells and
mature B cells 'but not stemcells or plasma cells. Two isoforns of
Cl) 22 exist in manTheld@siBERBRGF o8 [ 0ofupler 2ahd)has &R RS reéerlt decades. In
i nunt nrogj obulin-like (l1g-like) domains in._the M{icel lhéﬂ ar_ regi Oy ced
The D225 var i18% F Rekised Birppeee-AferiascnLymeliorpe b AnY lassiicafion et iffoduced.
cyt opl asm g5damRi dkssifieHib Ofbaises I plibnids O B elDZe atbseféqunnilytidentified), T cell
nonocyt es, neutrophils, |ynmphocytes and erythrocytes hav been.sh?w;{IL
to bind Wit hi fnd prslassifiable geiistongreef SubtRes B SHEY Y PRATECS (Redpiunmg;of VHLs

domai n of  CD2Znih, Souf, YOS caRtePdRa SRIHOS i deddaREoritd O thd sk iof theftf gehdiel Mistdl0gical
cell antigen receptor and associates with Lyk, Syk and phosphati dyl

i nosi tol 3- ki rgrsarance, bropdly eeflegip thsir chiwioad behaVioRE- qown- nodul ate the B
cell activation threshold. It can al so nedi ;cie cell, adhesi on thr og‘gtgow

interaction with cNHLoreseminaally lfestsipplyaph nades but 1 igdividud patignty te
CD22 is exppesnfUaidive BB autolchl iy KRR AMheaiver, lsMBR) B8R SmarkdVs, 1bieh, B6t and

skin. The disease commonly presents as a painless enlargement of lymph nodes.




20The anti body nol ecul e of the second aspect of the present invention
conprises at |east one CDR selected fromLi, 12 and L3 (SEQ I D NO 4;
SEQ ID NO5 and SEQ ID NO 6) for the |light chain variabl e domain.
Preferably, the antibody nol ecul e conprises at |east two and nore
preferably avdoddesme CDRs in the |ight chain variabl e domeirGeoeso1934
The antibody nol ecul es of the first and sgcond aspects of the present
i nvention 25 preferably have a conplenentary light chain or a

conpl ementary heavy chain, respectively. Preferably, the antibod

7ol ecul e of  {Biranodab dymaphomse coesl foeapady a§kcts e piteskliough pimAD bmphoma of

conprises a hﬁﬁ‘\@( cetg,@lz', i l.abl ] (oTp1eT4 CLR-.
(as defined by algat [brg%%a?sﬂgg% gﬁuﬁﬁé{\cﬁany? e seqag)nce %?%Z%ag’s Hlts’
in Figure 1 (SEdepndoveightloys.f or CDR-H1, as 112 in Figure 1 (SEQID
NO 2) or an 132 fromwhich a potential glycosylation site has been
renmoved, or an 11Untihregprtlyn thetnn| 4abongtagieg; sysism. hased ¢atirelyomon the apgtomical

03/ 093320PGT G339, Gk 86 S BBk fck BEBISAI 1ATDSEA Bl HED By be

has been replaced by an alternative amno acid,” or an [ 12 in whic
bot h the gl ycreBgddaby dncogporating radiditionalr pragnastic ppiptersy dneledipg) #2¢.i ssrung (Jactate

have been ren%y,gaﬁge%hﬁe%k%?d { Bletftarkce thrds! EUBULG? ichoiSlid SODA) Agbor

for CDR-H3 an aln erern the variabl e domal n” conprises a
CDR (as def i neafilgsyhtaiatogeber aith theshigolagicalGnd inprwrplegical swtype ntthe gimven, is

as Li in Figu NC A -L1, as 12 in Figure 1 (SEQ ID
NO 5) for @é@ﬁ%’ﬁ‘%@%@‘“@#&fﬁ%ﬁ%(sm ID NO 6) for CDR-L3.

The CDRs gjqyen in I;C% I;}()I@th(ﬁs L R t%llf\%l

above are 1doe/ri ved I1?ro a nouse Er]rnoirlllg?:] %ﬁ%ﬁ%%ﬂ%@%ﬁ%‘iﬁgﬁa e cotﬁgﬁé? éo
sequences of Ydas. \Surviwdllie litlerimipagtedoby tireently guailable glierapyt alfoagh dagliation of
shown in Figu (1 [ Fi 36 .
chain) (SEQ |%%%§%@?@9§§8@%@?@%5§? & il VRN of life.
as "t he donor Cambibitmdycherpotherhpy thay bk meserved darl relapded alideadso dptermediate disgase

first alter na}uldvgg%ﬁi I)ﬁ:]b\?/ n?%gg rﬁpsggjerﬁg%&tr%eﬁ %gﬁlj

aspect of the pt n 1's the nouse 3%:

t, qr con .
s AR Goremiopye
havi ng t hel3d i Distasenfithisepade requiresurgént yzatneil Radotiwrapy sey) e acesfulsdvmponent
in Figure 2 ( AR . Fi . | . r '

The | 'gnt. ohepnoosbial meieREag G B ivges, Ml librerd BERERL P ohmens
const ant regi baveitsen giployed, and lohgrteamshiscasechreal supyivah iay dk obpined ¢n mede than
enbodi nent, t i y i i r . af |

aspects of thgﬁ%geéaet%ggfi r%@éhﬁ? {’Sgntﬂ ‘lgas‘; ygwglhﬂntsgn%r?e? %@e%%ﬁ&%ﬁ?iﬁﬁggwfm
20 nol ecul e, pafeats madh rélepshd petefracery Wdisease Hhvbrismiow ibérdasinglyt fidlogya place in first
nol ecul e. e..chimeri ¢._antd body..nol . conprise h ar i abl

dorai ns- of 20 nEH YRR TR BibaR YR ol i, e SERA o for an
anfj hulman coniceeatin g!ﬁr@gmsh ive%aﬁmﬁblaygproa@enmhq bre rblands 4dpapst 'ﬂb?)gt;neraﬂy
nol ecul e conprj.ses the n,.C.kappa _donmi - -,

197- 207, 1980°UEEREELAL™ @%g‘%‘ﬁ%'ﬁ%g&%ﬂé%% aﬁ%‘é?heg‘ﬁ%ﬂé’h%?‘%‘ﬂ’e
and t he humantoyixityef eaBbent onthe individehlgmegpasis eff caclt patiblat! ulisase300,

709-713, 1982) in the heavy chain, optionally with the serine residue
at position 241 rdpipeved tegtnentsy Hat e messi effestive and betper dblerateld] yre néeded.

anti body of.t 4 NV | 0 I v i i
vari abl e d(ﬁ)?ra:‘lgeng%ﬁe%% edétrr]oélg Q%jﬁgﬁa%gﬁgtgﬁ@ne béo%%?{él%@%@r@teh o
(supra)) an 1t&dahbihstionf;anhthainpotetivn of antjbgdydwyddghérapiessi t e sequence has
been renoved and whi ch unexpectedly 30 increased the affinity of the

chimeric 5/44 antiBodfodgkin’s henp@DR2 eaganpgesss arrangehofcB qsH dimphdsiag. haseell

03/ 003320pCT) P DRg et oghart e o Y, ol 1y, e

anti body of the pr ' ' , j i F b Qi

the variabl e donui gﬁglo#pdr %i@%g%%xﬁ% 3{ g‘sfbtg%ftl?e;\%gﬁgiﬁo ‘éggfg_ly‘g??gaﬁ tamd

(supra)) aB01bRdingrprething kalled| sjaloadbesinssi Hue detecterbdni theogyt@iasmwgrrkyhini B cell
development, appears on the cell surface simultaneously with IgD and is found on most

mature B cells. Expression is increased following B cell activation. CD22 is lost with



30 gem |l ine sub-group sequence (DPK94-TlICl) shown in Figure 5 (SEQ ID
NG 17). The preferred framework region for the heavy chain is the
human sub-group sequence (DP7-1-3114) shown in Figure 6 (SEQ ID

NO 21). WD 03/093320PCT/ GB03/ 01934 8 In a CDR-grafted anti body
of the pres tion, it is preferred to use as the ggaaes

ant i body ong’aﬁgé\ﬁgggachal ns whi ch are honol,ogous to the chains o/Pl?‘he
donor anti body. The acceptor heavy and |ight chains do not

necessarily need to be derived fromthe sane anti body and may, if
desired, conpednamaldiffprestidtion ahdisgenbally rgoftedamehuingkabsent @©fiplasma dbels. VEBls
fromdifferent.chain r.af t nt i bo

present inven Wﬁﬁngmwsﬁé’ﬂg?%%ég)fﬁﬁﬁ @é‘“‘é%ﬁ‘%ﬁ%‘#ﬁ’“ﬁmﬁ
same sequences@@cbmmﬁ@la@ﬁgabéla acceptor antibody. For instance,

unusual residues may be changed to nore frequently-occurring residues
for that acceptor Thaisfoen@sSCDR2 kxiftein ninl MR PrddéMinant Hah§CD2IP) contains 7
residues in the ac%lq%tor framewor k regi ons 10 maY be changed.so that

they correspofamrpgioralin-tikq derdikelodarping inithe extmrellyrsreipn Top GiEo variant

donor ant i body,Qf jolifke Aofnafl AR thi}Pavk tamsgaﬁ@w@gsw@dmt Aaﬁﬂo‘dﬁ@ which
for the residue found at the samgé position in'the donor antib

Such changes $loskiCB2Bedhesion ta morasatesinehimaphiln deshoaytys and er:ébmséfrs hape been
affinity of t?ﬁoﬂ()cﬂgﬁalg%ﬁiﬂﬁgﬁrs\t,ﬁfﬂ&ﬁ ggj(eé m§_e| ecting residues in
r anewor ic

t he acceptor regl ons need to be changed is set

forth in WO 15 91/ %%%ﬁlasmm donﬁfﬁtﬁﬁiihytyrdsﬂle?yh@#ﬁ% Jhaitfily ?&ﬁ%&hbﬁ’@ﬂ)ﬂeB

nol ecul e accordlng to"the present inventiodn accepto

chai n has tfe Cﬁhmaemm@f@%amqsmLﬂeﬁﬂéﬁ@e’heml Ingsifgl éthI@SCZ)ThG
(SEQ ID NO 1%&&1@&@& g&cmo&nmw &nra@@ea%ﬁ tlﬁ‘éslé&aeltldaggfs mediate

chain conprisé donor residues at positions 2,

and may addi t icelhadhesjorctbropeh ikeractidewith cellsdeating fmpmopp@is sieloglycgonjugates.
(according to Kabat a at (supra)) Preferably, in a CDR- grafted
anti body nol ecul e €P22 fifeepyesasdin mw&wlbkukqemsr\@da!&@elpﬁn@ﬁs meludipg NHL

chain has the ?ﬁ@%ﬁ@@l&dﬂ%ﬁ&%ﬁ” £B5) QiibnidykipBYEyEic Jdukher® BIOLL) and

140: 21), then e acceptor framework regions o t1e heavy chain
conprise, ith sgrislasuieaophanphocytislekaemia(ARBRs, donor residues at

positions 1, 28, 48, 71 and 93 and nay 25 additionall (_)ﬂgﬁl se donor
resi dues at posit i Mesogkmah mibgdiey a&"é‘&i@ﬂ)ﬁ heve hesmdesal gy put. W

Donor resi duegg mw&&rﬂwwmm h&i-gppe hmaremau cydteiffs reglh@es at Vigd4 and
anti body from which t origi naI derived., Preferabl % éLZ

anti body of tHalpf eW&?G/WWéﬁFWBHCSC‘B Hja8d Laf%@%ﬁfif the, afithCRR% At

the variabl e q@B4gROROHREHRS Todinddidis ¥ AT D! dndeftD e RdhuBloxfk, WO
(supra)) an 112' in which a potential gl ycosil ation site sequence has

been renmov@l i%M48F Bedeseriper fe vesel naked agpCh3 dorrthegpeatmend) 9 Bycell
affinity of thenehimpeeic 5/ 44 antibody for the CD22 antigen and which
preferably has as CDR-H2 the sequence given as 112' (SEQ I D NO 13).

Al ternatively or aﬁdmﬁmuafl 3F hdtiboliBased iehPEtic® haveh@thF BB tcenily BOSNsE) eg.

may conprise a heavy chain wherein the variable domai n conpri ses as

CDR-H2 (as defRitvsen (oy urlsbelled ghingrig humay g1, Gyl -ragioplspesific fgi PP, or are in
| ysine resi duechﬁ%%%ﬂag tfglggu 68}5@%]\41 Glede Srelly tBLS6h BémPBm&NPES ABCC- mediated

position within is considered tQ, have t he gotentla

to react wi2h kilbing ofyB celmorihe nsesofirediomclifies, Fushas ¢ SHercT ¥ oWhish haye assesinted
bi ndi ng af f 'CB'Fér%_%mhén SHORE meﬁg ftpémﬁe“an@'aa@haﬁwqu%aman@ewfgr an antibody

Preferably as the equence geven as
10A t er nat i velsyoleulede dieati Nl Whjch cah e asad; fﬁ@d&?dldfanﬂ peodpeedsasily and efficiently.

i nventi on may aa@é,?
conprises as (ﬁ%m%gs de |ned% ﬁ(gft%g% %&%a%i’:{% bnglldnlow
whi ch bot h t hémpmhegepicdy ighmeosy| at| on site sequence and the | ysi ne

residue at position 60, are substituted for alternative am no acids.
30




present invention, which have an inproved affinity for CD22. Such

vari ants can be obtained by a nunber of affinity maturation protocols
including nutating the CDRs (Yang et al., J. M. Biol., 254,

392-403, 1995), chain shuffling (Marks et at, Sic/Technol ogy, 10
779-783, 199®pesesss2o0f nautator strains of E. tali (Low epctaérosboirodd! .
Biol., 2i. 10 368, 1996), DNA shuffling (fatten et at, Curr. Opin.

Bi otechnol ., It 724-733, 1997), phage display (Thonpson etal., J.

Ml . Biol., 256, 77-88, 1996) and sexual PCR (Crarneri et at, Nature,
391, 288- 291, Swanamyof thginyestionet al . (supra) discusses these nethods

of affinity maturation. The present invention also provides

a DNA sequence endbdi At @prect dhs, pressrd/inrention proyides @p miibady ®plegyi having
anti body nol e?é&ﬁm 8f fd: "Rt CSBTH, doH:}bﬁEiLg Qheavy chain RiiftbeH AR YariablCaddhin
sequence encodes the heavy or the light chain of the antibody

nol ecul e of t¢RMPFESAFPR |=mﬂ@ﬁmddwl<abatefal (sure) baying e seqverce given japHl in
present inve nf“g&«g IWEEQCIQJ”NO‘Q forSOmR AL bﬁimlgfn‘érl (S@%j A'ND: ZBroPQH‘ﬁQchom

by chem cal ssi ng, cDNA’ genonic or any nmbi nati on

t her eof . high @ Rﬂt@@énglymwlemﬂ gite bﬁssf&eﬁ é‘Fmeééa ?foafaH@I @n\iﬂng}l the lysine
expression ve HPK S PR

i nventi on. Pr%%lgl?ea wﬁéﬁéd@f&m n%{oor ex ar essi on \%ect grhg%:g&ng?pgeggég%n
DNA sequences@ltemanwdarngwtdtvei, ok ghtH?cbathhrbdtht the gbeav}atrehanm and thelreactive

anti body nol e f .t J; )
mot hoda. by whioSnE pestiE cohaE B LAY R R EBIGE s e bk XSROGDO)
and cul t ur t0 nfor BBD&sHHre wel | known to t hose skllled in the art. In

this respect reference is nade to "Current Protocols in Mlecular
Bi ol ogy”, 1999, F.Thejantihedy imelecple@f the first aspettiof the prasemt duventigmpomprises ablgast

t he Mani at b

031 093520pCT oAb FIH R e G RGD RELLSEQINO 2 3pQ 1N 03)
ant i body heavfor ghedeavygthrinoiaribie deragin. bﬁemmﬁsias@@da@@wer@mﬂmmleast
the determ ned, DNA R EONHERERS %@Cb%ﬁ Lhaﬁﬁ‘@arﬁﬂl%ﬁi@ﬁx&iﬁ”d' ng

amno acid sequences. ccept or franmework

sequences g w dely a%&hh%.%& og‘ﬁaseltﬂs}&g@ xﬁﬁénﬁ&?@xeﬁxkgr&vﬂﬁd%gnﬁ’rggy fiBfcute

be readily synthesised on known am no aci d

sequences. havingSpenificitydfor bunian s caprispisadishbehabi whesejy thepypritide deypain
to prepare DN@bn(?j;?rB SIEPR Ei:'ﬁﬂ@d {))pf(aﬂalf'gtcfi‘ ”gumgmam%% ei?ée giffi as L1 in

present inventi Desire uences hesi
conpl etel y orFlgnrede(SEQl]@N@%fOr@ 1, &3dn B’Gﬂfﬂlr@ dPNQ: ébfhhi:aﬁé{? or L3 in
Site-directedg PebrIEf ase chain reaction (PCR

t echni ques may e use as 10" appropri at e. Any suitabl e host

cel | vectopgsyst e Ry AL OST (B oBRPhBE Bf e sV n RGP ises a1

encodi ng t anti bo nol ecul e of present invention. Bacterial,

for exanpl e Eleag@ng ! alqsteﬁéfomebrl@omvdl LisGEQIR:NRiy SEQ WEN@:5 4nd SEQ ID
part, for expf@ﬁ@'ﬂlhé’fx%lﬁ%élﬁ’ggi’abfercﬁ%mﬁef&ﬁﬁ? tﬂéadiﬁbd,amxeaﬁ@&na&,ses at

fragments and ecl a fragments and single chairf 15 anti
fragments, foieaémwdeno@mrﬂﬁ@ltﬂéﬂweﬂm{s irthedighiohpia vadable dqmnml | an
host cell expression systens may be used for production of |arger

anti body mol ecul esThej sutiberd mgleedemoiche fissh epd serpndratneets of she Eﬁﬁet“a’é‘l‘"’ém‘m
mammal i an b@SPm@&Adbs HaV& ! 41 d@npidRentiie 12HR cBiin "% doRPBlemBAthS- hdR9 chain,
present invention also providées a process for the production of an
ant i body 20 negseeivedy-accor di ng to the present invention conprising
culturing a host cell containing_a vector of the present invention

under conditions stEfeEblve theopntibedy mplecpls ofxihe diestj gnseppndppspediof the prgsent

DNA encodi ng hentfatdoRpHYesPh&GY | Baift fwehen BleORAMle idBMamt éo%ﬁ)nsé%r@CDR (as
i solating the anti boc;zabrml ecul e The antibody nol ecul e may conpri se

only a heavy defitell gbitKabalod? el pGrpedhavias the seqgmcsaiverar H dn &igue b (SEQ ID
heavy chai Byoind. {30! cHRMT RHYRILIEE (SEYDNGEAHERF A2 BREARHER a Ptential

glycosylation site has been removed, or an H2 in which the lysine residue at position 60




WO 03/ 093320PCT/ GB03/ 01934 13 or | eukaem a and on whet her the

anti body nol ecule is being used prophylactically or to treat an

exi sting condition. The frequency of dose wll depend on the

hal f-1ife of the antibody nol ecule and the duration of its effect. If
t he anti bodywesbewsaioe has a short half-life (e.g. 2 to 10pbpYReslordsk S
may be necessary to give one or nore dosgs per day. Alternatively, if
the anti body nolecule has a long half life (e.g. 2 to 15 days) it may
only be necessary to give a dosage once per day, once per week or
even once evdpseotiingrto thefimbatnmmbering systémphrsbeeicepladed By an altqreative aimormid,

al so contain t Y, ri
of the anti bogfgli%e caérhr%gl?m&%ﬁcﬁgﬁ ?Q-h? cﬁh rg%hi]eofyfxﬁgm’gkﬁ%% bave
producti on ofbeamtenivyeti fos CRR-HL 0t ag B3 ithEiguredi (SEQL]Q N@édéor\ﬁimg-&?md a hght
conposition and aqul d 0XL C ab &d

sl oWy net abo r%l%:trh%rr%'i' ag)geu oél’smsﬁoé'ﬁ) riastss p¢§ I'ns ﬁieé?{/r% Xba?gt (up m))
|'i posones, Spdiaymgdmhaqued@sgqucﬂswlanﬁgnredc{&ﬁg DS Oy IfgrdZDR-d:,laasdasm Figure

part ol es, “&Eﬁ%&%ﬁ%ﬁ@e Ear i itk i @R PSS Eéw;%d for
exanple mneral a Sien W EL D RIVELLE BPh B88re AR O TR %,

phosphat es and sul p?’u E5F A organi c el

acet at es, pr cjeneabfr@sa mmnteonratoelsnairanhlbdylﬁdat es.

Phar maceuti cally acceptable carriers in therapeutic conpositions nmay
addi tional |y cont alke tansplétel sequershs afsthemsrable domlainsef thyl mowse Gl44zmtibody are

e o1 yi g R Bl Yl Ao LR 89305, HERIGAR YLl s
such conposi tNO8y. 'I‘kﬁun*ouwmﬁbedyslseaimbfe@erteﬂao plelbwras &the idoadr antibody™ or the

conpositions ‘Io be for tablets, pills, dragees, capsules,
i qui ds, gels, W&B‘s’ rfuqaf?’“r %§§and suspensions, for ingestion by the

patient. ‘% filst %ﬂ ernalivVAR {;r%fe{r?% %%b&&e&tb&o@ne'ﬁ}&' c%}deecén%r BBect of the

sui tabl e for parenteral qadm s ect T on
i nf usi on, forpr&eMeahdn;nslﬂmd meuse moatxﬁmmhannbod;oﬂM hamﬂheﬁghtaﬁdlbﬁm}’lchmn

Where t he A oguct, d for Cts'h #ﬁ‘eaﬁl(gﬁ?yﬁ%r Wé aﬁﬁ‘ﬁgﬁpﬁ @?gnb

of a suspensi on, &6 on or enu S|on i n "ol ueous®ve

and it rmay caNO&#), nesfpmtivdb'aﬂ‘d)c Yigltgbait sonstmt tegms of 644 énldippgyand the heavy chain
preservati ve, I-%lgl Cf)lnd/ or dispersing agents. Alternatively,

t he anti body o cﬁ?gl % e indry form for reconstitution before

use wi th an approgyi,g gﬁéln akﬁe%%s; ernfbifd O Aafohy A1 ittt of

14 Once fornu e Cco 1ons O e I nventi on C
admi ni st ered e ﬁa@an@/set@dtdsgecaxﬁjt&mresmvmbym chimerihmotseamen awthody

b ant el Sy HNEML kel o RERLCLL 8 LUALad BR4CRIROR ol fhg chimerc

adaptedfor adm At &t ration t6 Ruman su rnmaceuti c
conposi ti ons aifibodyi molwm!nmmmpunesmwabeblad@mmfeh@do@y menyclénahantibedy 34

routes |ncluds%:@4 [ RhinaV S

i ntranuscul ard P?a ar té"rlgll agﬁna'}l‘?(ii‘tlﬁ'gn ar? I nt g@ﬁ%%% fhe chimeric 5/44
i ntraventdc V\Aaqﬁbcd}an@deﬂerwnpmsahsmamr@bma @propin éﬂm eeql., e, 22, 197-207,
W98120734), e US.ed j l. tﬁﬁﬁ!

topi cal, subli ngug%%&gg&t rav:?tﬂlkna%%%)‘Jr)to(ragglﬁalfl tﬁeﬂ%ﬁhgg Etypo?%r ays

al so be uszd damai(Flahazhe et qlhelap#ﬁrlﬁﬁt‘]@aﬁil&,all98®oxrplmsheav30¢ismobptidnelly with

| nventlon. TYRlGgin ﬁesma,bstq&ga@gﬁu,%gﬂg%eﬁ%ga%%lﬁ]we@% ud0 May be prepared

as i njectabl es, s*or ‘suspensions. Solid

forns SU|tabIefoP§9 I: ]}ég@g!ﬁ .

prior to injection maljf/'H&tg féf%ggggaﬁ Mnﬁ%croé%?g%el IVery osw}%eﬁeem

conposi tions the viriahlerdemaid gonipasm@ﬁﬁ-ﬁghaﬁeﬁyedb)jléahat aml., (supra)) an H2’ in

subcut aneousl ntr Litone I.I tray ptr

or delivered %{’Blft’ é)ot%ggal ?alt] 1té u&’(ggg%u%e%{l ss%‘}ed aq:ﬁ%ﬁﬁ%ng)[peé{edly

conposi ti o3k imamased Sie hfxﬁnﬁyim’f nhes tldmexc iSAOantibbdysfonthe DDRE gpatigeneatdnwhich
preferably has as CDR-H2 the sequence given as H2’ (SEQ ID NO:13).




The anti body nol ecul e of the present invention nmay al so be used in

di agnosis, for exanple in the in vivo diagnosis and inmagi ng of

di sease states involving cells that express 022. 20The present
invention is further described by way of illustration only in the

fol |l ow ng exaoesesszonhi ch refer to the acconpanyi ng Fi gur eSs/GBd3/01934
whi ch; Figure 1 shows the am no acifl sequence of the CDRs of
nouse nonocl onal antibody 5/44 (SEQ ID NOCS:1 to 6); Figure 2
shows the conpl ete sequence of the light chain variable domain of
nmouse 25 nmonocl ondteEmtiyelneradditionally, the antibody of the prespd JRVeRtinR LRy HOMPHee 2

sequence of tﬁa@whaﬁwwﬁé?ah%wﬁaa@demﬂa%h@n@s asmm@mq&ogéﬁaaﬁby Kabat et

anti body 5/ 44, ure shows the strategy for renoval of

gj ycosyl at i orplsisgpra gde a eyesiqug a \kEpose
| rels( )aﬁal mhvé lysixeresiqug tmfamq;z@@w}nﬂglﬁ fesatsd 3trag d

the graft de Anhgm 1 RALIhsRIGRH 88 Gy tential to react

08f 095a00PeT RS g S © vo PRChotentipl to react with

Figure 6 shows the graft design for
5/ 44 heavy 5 mmgm@smmﬂn@m@ rpdustionef mhgcnawhﬁ @’ﬁp\mﬁlsnbmed for an

PMRR10. 1; Fi eﬁ%%
5/ 44 mut ants%@ﬁure sﬁgl\t/i\got ?5@%&? eot | des&% %e?%fébm%gasa?e

gene assenbl i squengHiiyenas HAY @E&/@N@éﬂ nt er medi ate vectors
pCR2.1(544011) and pCR2.1(544gL1); Figure 11 shows the
ol i gonucl eoti de cdd@wt@fs}y gggulmgalbaﬂ@ aptibadyi of thgpagsend invention iy gomprisea

O oy ang e gg‘teag var i ant s%ﬂaaﬁﬁrhlgma&% ﬁ%téhﬂﬁgel(%fﬁmwlééé%

anti body and ‘gr ure 13 shows t
prot ei n selfueals buph))tan 1237 af whigh heththe mmtlﬂ|g@f¢psy1@10n itd sequenCipang; thelysine

description of ke, tk9¥§&{¢@g?e§§afnuanm ¢ alfEERAL AR aOls. FIORHRICOR 12 has

Anti bodies 1 I bodi es agal ns were s Iecte
from hybri domhgsqqgmggtvmaﬁﬁl’l’ ‘dREQGDMNP:d6X i on criteria: binding to
Daudi cells, internalisation on Daudi cells, binding to peripheral
bl ood nononuc! ear Iselthisd gluppatyely ipreferradcambodimest; temantbady, acamigxmt@ gither of

(greater thang, %@/}éﬂ E@g&? é%ct@t‘?ﬂh
as the preferred anti = QPIQQ%F%%&?B%%EP%&% E)?;ﬁ)‘rﬁiggg(?lg‘%le
of a Chi mels cThsy team Afgt C&Rzl&!am @etitwéy Prderatted t asonsed fbeByin 4efgpbioi ¢ petibody
Cel | d R f

S an Pﬁﬁﬁggﬁ%&e@gg% H%R:g ahd) WR%&P@ Aéhe W Su € &%‘k@t(ﬁélu&}ig, if

conventi ona I mruni sati on of

Wi th human Clmugk@t moﬁﬁe@mm&m@amaore@ dyniey. mwvmrmmn@leanmbodﬂ
usi ng a RNEas
RNA obt ai ned aéé%lg‘(\?g} sesf?%ﬁr%b to clgﬁlk@ as escm%é%%géeipow

031093320PCT/ (208 hen@Bantibddydi st ri buti on of CD22 on NHL tunours
An i mmunohi st ocherni stry study was undertaken to exam ne the
i nci dence #hd di stirefowblyosmche GiRerifted aniibpdighasderagable depain cqprising human

| |
monocl onal  anfd,. X E‘Qt r%ﬁﬁ‘%%v@g?fe?@h% %ﬁéill;arsn %n%r@ BEha R dor EBRIZeraldith Asbives

wer e incl uded B cell areas of turnouts.

A total of 50 tunmDyhs, m%rcq)ﬁmdlg%ea% taBﬁ% AL &chtBl CARbIeSBHoRE: ik
foll ows by using the WrKki gighFormJI ation angnREALe%Ieasm fi ﬁ?onamewo

systems: 10 SedBericy mebidisiwed havinecapeaé i e (clasyptipnral bridgpgr|aptibody from which
the CDRs are derived, including mouse, primate and human framework regions. Examples

25 of human frameworks which can be used in the present invention are KOL, NEWM, REI,
EU, TUR, TEl, LAY and POM (Kabat ef al. (supra)). For example, KOL and NEWM can
be used for the heavy chain, REI can be used for the light chain and EU, LAY and POM
can be used for both the heavy chain and the light chain. Alternatively, human germline
sequences may be used. The preferred framework region for the light chain is the human

30 germline sub-group sequence (DPK9+JK1) shown in Figure 5 (SEQ ID NO:17). The
preferred framework region for the heavy chain is the human sub-group sequence
(DP7+JH4) shown in Figure 6 (SEQ ID NO:21).




4 B-CLL/smal |l |yznphocytic |ynmphoma (Low A) 3

| ynphopl asmacyt oi dammunocytoma (Low A) 1 Mantle cell (Int/F) 14
Follicle center |ynphoma (Low to Int/D) 15 13 Diffuse |arge cell
| ynphoma (Tnt to Bi gb/ G H) 6 Unclassifiable (K) 2 T cell

| ynphomas 40w os/edsb2ol ynphomas were positive for CD22 anti gefRgidsiolbsh he
5/44 antibody at 0.1 20 pg/m and a furthgr 6 becane positive when
the concentration was increased to 0.5 pg/inl. For the remaining 2 B
cell tunmours that were negative at 0.1 jig/m, there was insufficient
ti ssue remaini ng tlo at @BR-griftet etibridy e thecpregeah inventtiopnit is-pre€omed to use as the

parallel testjn it ot her | | t]= i 3 i,ch
gave str ongerécggpé&nﬁn%g@h}énﬁ el?lv%,Chtra@g &h?cgddrf r%%%‘log% tgquef%%y%pt%%%‘g’%m
st ai ni ng posi 4ntibedyf. (FheGD2Ptor B&AMywad light chainpdrswit béessadlyosed ol aletiak from
the CD22 antigen_i i.dely expres - B cel | apd. th

provi des a sufafa %a‘ﬁ%@o@gtmﬁorayi, r’rfrgg%r?cgecroén ys‘? #@{39% ﬂaq"ng Hemework
03/ 093320PGT/ fepioBd dxivedifrdd differenthleisng of 5/44 VII and V. cDNA
sequences coding for the variable donains of 5/44 heavy and |ight

chai ns wer e synt hess éul alGhRigrafted entitedy phithe prispitasentian, theofiamaevosk ragians

stranded cDNA Cg%i t:t%nabr fg{(éé:ﬂ? ﬂ{casRagélsgcj;u%%c%% tﬂog%gé(}se %c%ge& r %dyﬂ}l& in%ce,

then used as ¥ or ;anplitircation muri ne - V-region
sequences usi umssd essidueLmay be clmgttmate fipguenty-ecdmyrirtghresidies Yorahat s:ieceptor

Chain Reactio PCR) , C nthesi,s ..CDNA was synthesised in
a 20 ul r eact‘rf}g%‘ %%ﬁ%o%f‘%tﬁﬁgt RASHS YR S NERE. %ﬁﬁ@ﬁ( regions
Tris-HCl ptd 8m3dy be bhaniyed<sdl thatlfieyntortesptintl o tehredduiedbynd3atithd $dy€lndsition M the
10 mM each deg@xyri bgnycl epsi de. .t rj,phospbate, ..20 its in, .75
random hexan ugcf%’{) ] a}r,es'gufl:{hgp%/afﬁ “&%ﬂ‘%%%“‘t?n%"%ﬁ'%‘ﬁ é?‘g‘d at
Mirine Leukeniha sihé pssiti®varthe dbdoanstitodpt 8ach chdhgearshould b keptas tet mibAtiim
for 60 mnutes, the reactign s _term.nnated.by heatin t 95C for.5 .
m nutes. b) PRIEESTEIK BROBYEL thetiiniy °§E§ﬁﬂ°\‘ﬁéf‘%“‘?ﬁﬁj Fragel for E’giﬁgﬂ%feﬁ’d‘“esm
conbi nati ons @k fetdpit! Sabdvaik freglodsowhitiéndyeneey tartd thaghdd Bhet meth in WO

Degener at ebfr%@ gqol s designed to anneal with the conserved
sequences §ignal peptide were used as forward prinmers. These

sequences all contai in.or , restri.ction site (VL Sful; W.i .
Hndi:ll) starti ng‘a’?p%@r s e@%@'ﬁ%ﬁ?‘?‘ﬁ’%’( proleculg aceor %ﬁ‘ﬁ?e"d%f&?fé%"e““"“’
GCCGCCACC ( SEttheacbiéprdarQipht dhaindbs thevhopan subigrdupdDP BHIK b seqoénce (shown in Figure
resulting 20 , LBl kiakion codon and, 20 30 .eqt i des base

on the | cader DepRBENQUA bt s bR BRneHE: okt o e R AR SopaRg fomor
at, Sequences residugrab pesititsis 0f 4,308 65 agl and nraly @dditionallp témpprike taidomgr residue
1991, U.S. artrent of Heal th and Hyman.Services, Public Health

Ser vi ce, Né&e tr%’fsmfnhé{a}cf?ffhggmogaqﬁg%ﬁ‘% fu.praﬂ?e 3" priners are designed
to span the franmewyr J-C | ti of .t he antiho . . aJ
restriction site :‘/\P(fféfaﬁg’é'h?y@' s."ﬂ%\va“‘%’g aci ?ﬁht%a(%th%?’f)c%&gdg%&%hgf the
VL PCR fr agneadceptdhbeave atiyin bhnile 1Bimap RTINS acqmemce r(showar ia Kigse Gh¢SEQ D

span the J-C junction of the antibody. The 3'. priner includes.an ar
restriction sHHe%btg?%@‘f’ PRIk %81“8‘3?%5?@ ﬁ%eo:? eq}eg‘&' ‘(t')hr?m o?on%rﬁlée’ﬁ? iadrrerosn to
contai ns a m xmdos agredoer Ry domort tasidues fab pogtions 1k r28ywA8,nBluanel 93 and may
anti bodi es,(Kabat et al .. .1991 sugra). 30Ihe i ions. of | ITer.s
descri bed 5 0\9‘2(&%%9@9{ OT%%Seﬁ%ﬁbrp%%gﬁ%Stast SHORj) &%ﬁdgﬁm?%&gg t% S{ﬁ%?ft al

directly into{mpredppropri ate expressi on vector (see below) to produce

WD 03/ 093320PCT/ GB03/ 01934 19 chineric (nouse-human) heavy and |i ght

chai ns and for thePenggessales are pesidaxpfrers sheddonor antihwdyl, i@ rbecattibedyt foom which

produce chi nery t.i bodi.es .of . t.he desired isotype. | ncubati ons
B TR otE gl d5vel

(100 id) for as follows. Each reaction contained

10 MM Tris-HCL pH 8. : MICL2. . 50 . . 01% |.at i .
0.25 nM each 5 deo%f#%@n@&% |Je°%tﬂ?e|%ﬁsg}];{lp‘fb§f]{el?n Sl)cﬁlfl)pf]o‘hrro efs{eagyc%rtlﬂ‘ urr%?m
m x, 10 pmB0eshedarighlé d@nain topprieOIAGDRHD (bs defived b dlabatley ol t(sue®) an H2 in

which a potential glycosylation site sequence has been removed in order to increase the




15 regi ons of nouse nonocl onal 5/44 respectively. c)Mlecular d oning
of the PCR Fragnents The nurine v-regi on sequences were then
cloned into the expression vectors pMRR10.1 and pMRR14 (Figure 7).
These are vectors for the expression of light and heavy chain
respecti vel ywoosvsszoi ng DNA encodi ng constant regions of fewaguskarpa
i ght 20 chain and human gamma-4 heavy chain. The regi on was
sub-cloned into the expression vector by Testriction digest and
ligation fromthe sequencing vector, using Sful and BsiW restriction
sites, creatiaffinig clisthe d@hﬁ&i@@&ﬁﬂb}ﬁ)f forTthe OR22 \antigenzand viblivh mefsrably. has as

Sihce this veloRar Bhteaes e %ﬁ?’%ﬁ‘%ﬁ%@?@& cay " nbuge heavy
chai n ant  body | eoger, LAy, oS dsoa?Be 19YRSo MRS T EC,

162) was enpl oye& r| nmer OW Ng sequence:
PGCGCGCAAGD W&%&hﬁ vaHaRSADhEThCHPOESE @F 'CIDBFHQ-}CCas defined by Kabat et

N T

gene cl oni ng. poIhﬁnaﬁthimﬂDR-HltanBGRnph il crabidered tdlhgeestledpmnuhl mnmy@te\mh

H ndl || and wass n s ¢ r
cr eat i ng-pl aPiEpiRe B AR o A O B A Ehnltl s SRR RE
031093320PCT/£BB131‘1Q:1&3A10%1& r Paefcrably COR-K2 hbothe exyenes givem ay ERU°0SEQ ID

into CHO cell gg?er ated chineric c5/44 antibody. This was achi eved
usi ng the Li p@? ani ne reagent according to the manufacturer's

prot ocol s nVitro i f.e T no en e Net herl ands..

Cat al ogue wo. 1166%%5’?% ﬂB\?ﬁfygﬁ# aéﬁ??% gg‘ﬁtpf%ﬁﬁ ryegtionpay comprise a
React ibve LyzI i Redvy chain )é\vhaeinahé wﬁiablﬁ—domakxedmghmcasﬂm{wr(asdetﬁwt by Kabata:t
was observed in aw n enc N- Y- Fi ur e
3). SDS- PAGE, 2wETPR) )r"f‘n w& @Eﬁ‘hgﬁf geﬁﬁ%‘&gxc %ﬁeq‘é?mgéﬁ [t fysine
5/ 44 agd Id t sI fegla@rml Ip‘tbﬁtmin G(J;Iaﬁdumuﬁam)r ﬂmgigg?d_ amiinb hatlls tPreforably (_511&11—@12 has
was i ndeed gl ycosyl a S ition, a lysine residue
was observed éf“é% v§ 330%% Qgﬁ@@ﬁf?}l, n CDR- H2, which had the

potenti al redu |nd LN e ntlbo r viqhng
an additi oiél site Z)eﬁg%e(?% f t agmeorxlltn?a ﬁ'pﬂ% éor?;ﬂée{ean o
ant i body may ﬁelemﬂajhagﬁgefdll legfRQieasy amk l%g:y chaiss; asfexgnteot thateo) dunheas a Fab,
am no acid subst.i.tuti.o the upnce 0 an,alte

renove the gl 98%%#]&?‘?’ S| {@ )énod/ f} %ehlg e T ySiReY ¢ amsrﬁ%m“ g

Fi gure 4. For diadet apsixigleclmueaﬁnibddmg.gt h eingha tchdih Fwsn mﬁ:@thél'ﬁeﬁﬁv and Hght Yhain

were used to re e t he cos tion sjte.(Figur.e.4) d
forward pri rre 3‘“ s?ipﬂﬂdlec}ﬁ‘k GC%F"%% gnq‘er‘&taengulf%'?&m
renove t he2o ewiab}teeglgmlm bee&nhined with gherenﬂl)qdonﬁmiasmptopdatc everse

primer was used in each of these PCR anplifications. The PCR 20
products were di ge’ﬁiee:ﬂtnbddyfmdlémleeofmemﬁavena’cmmApaaveamxbﬁmpeor a reporter

inserted into g/R]ﬁl ( eave
gener at e expr °|°oea g‘%h%g ?r?f:o #ugté%?é m%ﬁe%&%ﬁaﬁ@ﬁyﬁw

and T57V nut aMetahatoabloataetokine sgihymﬂglh,aatiadmdsmtle bpya cdvalegi budgingestructure.

am no acid seqyence f.om t nse t
mut ati on repl goavRY- g(fcgn Sa? Ko ?\f})e %s?f‘shJ‘{%zW %ﬁé&gﬂ%@% §7m
positivel y22 Samﬁadmdlecﬂe; lrd\ulaclaﬂ:g Fo lfnagnenTt@HZ €318 4od inge domains)atht CH2 and

| ea- ad sf ' '
Chi mori o ant | GHYOUARS af ik Cra b ainr 865l APl BT Rol i, R 6

Genes re]ihieechbyj vr thag Jhoe) tdtteche&ﬁhaeﬂocb;geng@emﬁnbgevalﬁadﬁedal non-
follow ng transi en nsf ctl n 30 i nteooq(jo moﬁecgl.e c)Determ nation
of Affinity cUYNEYE a%l%? T

03/ 093320PCT/ GB03/ 1934 T af fi | tie

its variants, whic %"‘1}{&’&"‘%0@?&%‘5 BhinyeRgop %re}t%mlbrehafﬁe)%% aftinity of

reactive | $8i aclesst03getd’® W meore presibily at least 051 BlPatdembsn pradigrybly at least
0.5x10"*M.



25 Exanple 2: CDR-Gafting of 5/44 The nol ecul ar cloning of genes

for the variable regions of the heavy and |light chains of the 5/44
anti body and their use to produce chineric (nouse/ human) 5144 30

ant i bodi es has been descri bed above. The nucl eoti de and am no acid
sequences ofwblsoessmuse 5/ 44 VL and VB donmai ns are shown igrriidoRss 2
and 3 (SEQ I D NOCs:7 and 8), WO 03/ 09332q CT/ GB03/ 01934 22
respectively. This exanpl e describes the -grafting of the 5/44

anti body onto human franeworks to reduce potential imrunogenicity in
humans, accor di ng Preferablg, the ardtibddyodolécide of thd pradent, ingeMdiBn L@By3HE#S the Bght chain

CDR-Grafting of. 5/ 44 Li L LSProtein sequence.al i gnmen

W th consens ugang@a a%‘ﬁ%'a g%ﬁﬁﬁﬁﬁ% ]\Q] bﬁgﬁ’%ﬁ‘ﬁ [ﬂfavk’gﬁﬁ‘ﬁ v'f“i]%kﬁ &%81%'\ gr{‘ybgm
regi on i ndi caSEQ DINOXTYUThE quatesstdfity vabable dopuaing bfjthededipht and beavy chains
constructing thgtE)CDR- rafted %}kgrgt Ct;h n, the acceptor framework

regi ons choseff® Wé@g@ﬁﬂ% POAREEEVEY" t he human VK sub- group |
germine 012, DPI sequence. The 10 f Wor. a t u

derived fromthe Seiessnt ’&‘;’F nga?ersrorﬁelia%regqgevaﬁaenﬁ%ggg%ogn%wf%o%%&% Fihe
conpari son of predeat mivemionaehithdege andmprovéd affmity rfamePaek $welivarisntoian be

That ‘Cher e ar E39Tp 1 L BB BRN PR AR S e IR Fene

At each posi térQit, J.avolaBidly 354 392403189e5)pEhaichshufiing) QUaRs bradl., Bio/Tévhnology,
nnui ne residu trihute to antigen bindi ei ther djirect]y. qr

i ndirectly, ti%&?ﬁ%ﬁggflf’éﬁxgse@% ?{isgf&“af’%gt“"%%&"\%@f : J.’.%ﬁl'%d"f 359-
If a inurire 36851996, DNA claifding €Patini arfady Cant Opind Biatédhinol, 8)t724-733, 1997),
different fromthe hu resi due, i.n ] L7Ze, | ar.i t .
char ge. |t hen BHEE SHIFY AOORBSIR) Gnlof Bicly et 77 BEuigRoLA el BOR (Cramer
anal ysi s, twoervgl, Natuik§ 301, 28329€DR98Y.aVaethah e0bil (span) dischsy tgset h@hods of
sequences given in SEQ NO 19 and 20 SEQ ID NG 20 (Figure 5), were
const ruct ed. é&tﬁ“é‘ﬁ“‘?‘ﬂ& of 5/44 Heavy Chain CDR-grafting of

5/ 44 heavy chain s acconpl i shed using th ne strate a

descri bed for thewﬁ‘ledﬂ‘?‘“’e’&‘ﬁ‘g?’??f’o’;\' Omodﬁ?ﬁfﬁmigs%‘?uﬂceheé’ﬁ %ﬁ‘ﬁihﬁa%?d/"r
found to bes 2fgHhchmh(eadtise dntbdlyimdlediRE Yhephedr Snveaticangi ng t o
sub-group 1(70% sequence identity) and therefore the sequence of the
human sub- group | Rreferblynthe DNAreayoerce Yhebdes3hé BRAvyvasthe gt chsin afithe antibody

acceptor franmework. e franmework 4 acceptor sequences were derived
f rom hunan J-%%‘gﬁog@ﬁm&fer%mggﬁlﬁg‘nce JW. A conparison of 5/44 heavy

chain with the fr i 0 ' . ' e [ a
be seen that the %Z\Bﬁ‘g‘a%‘%c g?’ﬁlﬂl i’?r P%)rqgm %}‘5‘%?’%’ %ocgglg?o segicciuljf"eNn‘g’eﬂ)r
at 22 positi ohstancdnprbseied byf cheinizak protessibgt cIIWA,L grabmenIPNGf ot ks eombiggtion
make to an%bgﬁlgmté%gdi ng led WD 031093320pCT/ GB03/01934 23 to 5
versions of 't -grafted heavy chai ns being constructed, having

th [ i . 3 . <
115 No26 and SEG 115 RIS teats i { ol fr oy Edmprd e

grafted sequencmsre DNA se@enes ofidhecpradesi gpmention.o Peaferably théelogingfor expression

sequences gi l d sSer | (o) i | i i
vere dest gned sl elpdes S DA bR tro Y BERRLE L OBIHENS Uil e
was enpl oyed tgibodnsivleadt of the pERiRt gverdtiondespedtveliyon genes. Reacti on

vol umes of 100 ul were set up containing 10 mM Ttis-HCI pH8.3, 1.5 nM
MyCl12, 50 &M KC1, Genetal @ssthodis b [vdbidhrthe Gec2@s mvly dgclonstructed, transfection methods

ormers T Bk o AR Snoby Bl A o bi2°In b BB, soference is
primers (El, Rije tafiGurentfirotosls FallofrotlymBiokesy”™,( 19981 FTMY, Avippdli(ed, Wiley
For 1o nut o TAESGEE Rpw FAROR A0 wgliR, GF RAGRIPLE CotlBng) Horbor

The reaction Ppoblithimgs were then run on a 1.5 % agarose gel, excised
15 and recovered using Q AGEN spin colums (Q Aquick gel extraction
30 DNA sequences which encode the antibody molecule of the present invention can

be obtained by methods well known to those skilled in the art. For example, DNA




for the light chain). The |l arge vector fragnent was gel purified from
agarose and was used in ligation with the oligonucl eotide ea -Rene.
These cassettes are conposed of 2 conplenentary oligonucl eoti des
(shown in Figure 11), mxed at a concentration of 05 pnoles/pl in a
vol ume of 20®opsedgseS mhd Tris-HC pH 7.5, 2.5 mM MJCLl2, e &rié&kdsiiess
NaCl, 30 025 mMdithioerythritol. Annealijpg was achi eved by heating
to 95 Cfor 3 mnutes in a waterbath (volunme 500 m) then allow ng
the reaction to slowcool to roomtenperature. The anneal ed

ol i gonucl eot | geuepessseding foxpsrt bhahoftth¢ antibddyt keavy anddight chatnsenayihefspnthesised
1gation 0 heGd 3R (ST A saifedddd & dufific BRR'PRIE! B Ebdnditl amino
vector. DNA sequencing was used to contirmthe correct sequence,
creating pl asmideqe@Re. 1 (5/44-gH4-7) and pCR2. 1(5/44-gL2). The
verified grafted sequences were then sub-cloned into the expression
vect ors pMRR14 ( hé¥NA ceding foy aceaptopfi@advotk gdquepiees ishvadely avadalde o thpssakitlgd

tivity of . '
Var i ant s v e DOl S IS ETbedspg o B UECIA A ERRARRIR oBfeUbhEcs.
combinat ons, £ 00%h el Hhighldhr AAGAAPYiORRY RS 1S 12 b R A Bpuences

Bi ndi ng activity was conpar in a conpeti{lon”assay, _ ting the
bi ndi ng of t hexdingifos the bntthody soleguls/of thegmesejduyention. Desitgd ANA seqRenves may

cells (obtai mAT I At ple) : eld...
| i ne expr ess?ﬁ%s@u&%%é?e%%@%ﬁ?ﬁs‘%%m% d('§0n5| d%Jrﬂg1 1% %H%Q%e% V\E/l;algf
to conpare grdifected inmtagendsis audi palynyertss dhiamcreaction éPCR)s teclimguss @RFhe Ted as

results arg, s in Figure 8 As can be seen, there is very little
differenceﬁlbe%b\%ey@ﬁatg'ny of the grafts, all perfonfing nore effectively

than the chineric gﬁg%t' g i riln T
i ntroduction of tﬁg}yS a ?tlflogn% hhﬁg%ystrt%glngzeﬂs? ‘gsteﬁ)t%ﬁ.lggi rﬁl@? Jg)t&? P&A
(gH5 and gl173equeness encadingptheantibody heleenlaédffthepresgnbinyration . Bacterial, firexample

graft conbi nati Qp. W : t i pe j
Sel cot od. g 15 iah U dut R, RN Ty b R4, REPEETHOURRMR of anbody
Resi dues V2, #rdgmenBZuchrg FahBodiF(eb ecfragmienta) dng espepiallyt Binfragyecolsi and single chain

nSurface Tooriie/ et B el o chRE ' 8ol & Btk doiiten

anti gen bi ndi expres@bn systems mas beluged, foi/prode@ipn oflBgen agtitiodg Onelequles pipplyding
in germine s agggi ST : s
heavy chain g?%aéwaggg@@g%or r%mewor air?;'ﬂg%f uesm?g{ees? ué%lgiqﬁ?r

consi der ed t ohybeidpme tellsf CDR- HL under the structural definition used

in COR-grafting (se Adair et at (1991 W91/09967) ). Residues 25 El
and Al are surfackerpsesriuigeentipp glso tpoovides agmpeess fordhs praduction of gn gntibody

potential paci] oftif: 10yl Slof BRFRERN obribd1# p/o¥ contain
interface.ﬂgh{o%g‘gég(?dgm tgs?,ﬁé | aflig' %f e}r.eﬁ?%il;gnd In é(;t her ge(r:l%nl i_ngga
genes of hurmamestanfghoprssent imeention) andes Fonditigns iatile) foruleeding) &n etnression of
sub- group 4, P ' ﬂl;HJ%]mi 4 by fie SHO 5 Rrvehtioh Ynd \isbdti
DNA and pr ot e?ﬂ%@%&%?&ﬁg@giggh t er)l g {ﬂ C a(l)n a?]d hea\‘/'y gh’ai n,l 3(5mg
i ncl udi ng appthexntitedemolesilei on of introns within the constant region
genes provided by the vectors, are shown in Figure 13 and are given
in SEQ | D NO 29 anthesmibqady mgecuds meycorapripe 28boReeyGen ight ¢hain pobypeptide, in
respect i ve a8 P S porf el colng 3R REQebasiS be used
NO: 30 respg%t P%P&ggg}r'bt he Reav Ogﬂglll n. ;’0 cenco_ i ne theese tielkl]st
and heavy chalmtrapsfeetsthohastenily. sBer prednstiomebprodusty epmprisingbpih bqeyy anOight
was di gested giaifnfhe el FhHal be HahSrectld'Gih W8S vEGRLP HrstWdckbrldi€oditleSh Bt
5 fragment of E. coll polynmerase Ito create a 5 blunt end. .

Cl eavage at t klmiBpolheptitle apd pseqond veatergniadingachenanchpinaodypsptidea dlsmatively,

L 5 A AR AP ol i

Ecol || sit&0 Betvhchamprigrptdesere cl oned i nto DI TFR based expression




SEQ ID NO 3 for CDR-H3, and 10 b) a light chain wherein the variable
domai n conprises the sequence given in i.SEQID NO 4 for CDR-L1, and
SEQID NOS5 for CDR-L2 and SEQ ID NO. 6 for CDR-L3. 15 2. An anti body
nol ecul e according to claim 1 having wherein the heavy chain variable
domai n conprweesessize sequence given in SEQ ID NO 1 for CQR#Boshids
sequence G NPGNNYATYRRKFQG for CDR-H2 angh SEQ ID NO 3 for CDR-H3, and
wherein the [ight chain variable domain conprises a CDR having the
sequence given in 20 SEQID NO 4 for COR-LI, SEQID NO5 for CDR-L2
and SEQ | D NO. 6 f &he @BRert3inver@ion TH® arovideody therspendig| er diagadstic rromposition
2, which is a R qr af t i.b ul 5. . n ’mﬁg‘M .
nol ecul e of CCP%% %&h”g“?fé’?wt Ogg%‘lgp?gﬁeep gen%i lﬁé%n-éﬁ%ri?‘séds uran with a
accept or fr aphwonrkeutieajlyaneeptablt encipichtudibuentdmeawieCDRs. 5. The anti body
nol ecul e of claim4, wherein the human acceptor franework regions

of the variabl e déhapresanf itvimtidnesdsoyprotidésre proeesh ferauieparatioh of g dbprensutic or

Bosi ti ons Py Aoy, Wpogthaf {nmbRgfl RN B8 ERR AERLAYE B presen
t hat corr espdmention togsther with a pharBBiceutigally ARceptalile@Xcipients gilushi arghuyier. | n

SEQ I D NO 8. 6. The antibody nolecule of claimb5, additionally
conpri si ng donor Tbs avtibedy aroléulsompy bortke &te artvecggredisntninnthe ihegapeutic or

according to . .cor i . . .
respectivel ycﬁ%ﬁ&%&é&?ﬁ% sk%g Og%%p%gﬁ%g’pénﬁﬁ tgg yerrrg[f ‘%2%? g(g%?ts lgﬁlg/ldlg%gther
of clainms 4 taatibydyibgediens,feeitampinanict egl, antifFlsyrenartiLP gutiodies for tnoe-
vari abl e mai n. of .the.light, chaip.are based on the sequences 10

gi ven in Q*%’Wgﬁif“é%ﬁcﬁ%s%ﬂ@mf%npri se donor residues at
positions 2, 4, 37, 38, 45 and 60, as nunbered according to Kabat,
t hat correspond t he pharhaewiti®al campdsitions pref§ablycdmpise 3 thepmpeuticslly effective

SEQ ID NO 7. 8 ' SRS clpd {?E . it |, »
conprising a %’ﬁ%tr(jfrtgés]?nﬁg&%?f)% pos? |'lg§egé,cmas n n%%cfgggg%dggg%%h%ﬁftgs
Kabat, that osed bepiondfers o ahemoesi e thetapedtiat agontsicefieshta treagE@dlioraOer
7. 9. A humani zed, anti.b mol ecul.e. hayi ?ﬁﬁii' 0

CD22, conpri sqrﬁvﬁnéahtgr e%dcﬁlg%(aﬁe a°éc§°58‘?lﬁg’ %%qgi e(rft ]él g‘litérﬁ)ggieoﬁh craim
6, and a |1i5ghgrevehtative effecorEliragy aatibeily, e th@@paiticalin efectivelosd ¢gande estirgated

A humani zed ant.i hody nol ecul e hayi | f4.CJ .
conprising t & |}§ﬁ%ﬁ°{: ar celgl}r?gsosf% rrztgigglr? éfifysgﬁ 9’2@5%{’]"6%"‘&99?"%
and t he heavypighat primates. dBiecanimgl owdé)/ Mdy gldd WeSES] 1D d@rmiz)the 2ppropriate
A humani zed ant i nol ec V] I-f 1 Cd .

naving a1 gnieAamoa i el o ARG i dhiBfmdtdigh e pred o
28 and a heavdeterinioe msefulnioses tapdigputss farladméstratiorcis hginesn i n SEQ | D NO.
30. 28 12. The antibody of clainms 1 or 2, which is nmurine anti-CD22
monocl onal 2(ant i bodpe regise effgntive pmourit forvadhuman isebierd will denspd wina the sgerity of
chain has thegsegue iven.i I L bl e Nhe 12 d Coel @A
of the heavy t@%al n E%%Iet?r%e g%dﬁﬁéﬁgghg{;}v@hgs}lgﬁ%%elﬂ%&h%a%: 5%3. Trf\‘e. °
ant i body nol esbjest, afietc |tmersnd fequéncywhfi ediministrationhi drug | embinalionig)y reaction
nol ecul e conpLi sj. t f [ a:ﬁnf]gtbﬁ%@’ eh@in :
vari abl e dorralgeﬁss%%}g%t g%@f}gﬁg?&%%ggyﬂg% claim 12,der ecl t@% ylmr‘lrtme
SEQ ID NO 7 euperitBéi@tiop ahiis Githie $pdudgementyof theoelinitian. Bppxrallygareeftestive dose
encodi ng t hgﬁvy [ r tgn?] ! [ glﬁl nelaky ' ferabl
nol ecul e a%’gor Ingﬁ@%ﬁgﬁf@%ﬁgp C a’ks t%afgf]gfi%&?@?%?’ﬁg&gpm ey
expressi‘on vegtoor15ooghe.i sing a DNA sequence according to claim14. 15

16. A host cell conprising a cloning or expression vector according to
claim15. 17. An antCobwpdsitiens| eyl be adminiséred) individnallyote fpatitnii ofs MBYt be

13 or a DNA Seyﬂéiﬁgﬁ%‘%ﬁ‘?&%ﬁﬂ%ﬁ%ﬁ%‘%@%%%‘%,éafﬁ@sgrﬁc loRest Nerapy. 20

18. The ant i bo € accor ains 1 to 13 or
17, having The dose at which the antibody molecule of the present invention is administered

30 depends on the nature of the condition to be treated, the grade of the malignant lymphoma



specificity for human CD22, or a DNA sequence according to claim 14
for use in treating a pathol ogy nedi ated by cells expressing CD22.
19. An antibody nol ecul e or DNA sequence according to claim 17 or
claim18, for use 25 in treating malignant |ynphona. 20. The

anti body nolwowbmasssee DNA sequence of claim 19, wherein thgm@gdsgpant
| ynphoma i s Non- Hodgkin's | ynphoma. 29 % Use of the antibody

nol ecul e of any one of clains 1 to 13, having specificity for human
CD22, or use of a DNA sequence according to claim14 in the

manuf act ur e obr leukaediacadwatwietier tHeantibeigtmeleduleos baingatsétbprophylavtdiligtoedo
by cells expreges in%&%fzz. . 22. The use of claim 21, wherein the

pat hol ogy is ) & 8ha. 23. The use of claim22, wherein the

mal i gnant | ynpho i S Non- Kin.,s. | h . 24 . A therapeuti.c o

di agnosti ¢ corrporsT?lfhl‘e iﬁq‘&%ﬁ’bkgﬁ@ﬁgdf%ggngﬁotnﬁg%hﬂa%% ng'ﬁ Flénq’é’fiy %ﬁt}c‘gﬁ c{)tlbe
clainms |Ito 13dwatidnlof itbhfec.effubeastiboly mlokcule hds a shoht. half-life G.ga a0 Gowms) it
di agnostic gonposition according to claim24, conprjsin . .
phar maceut | CaPPRY PAIERHIERY 4 BYS (hG; B0 opiiaiy GBF. CAferratyely. if the gntibedy
t her apeuti ¢ omoltdgRRSlbtg KON %e.4.1200 13ciagy) Gl may dndy bé Adctssd$ topive b dosge
25, additionally co%})'{i sing anti-T cell, an i_éFNé or anti-LPS
ant i bodi es,  oPRFBR- I PESE WG PR FEARE KA OB MO i nes. 20 27. A
process for the prpduction_of an anii bod | ecul. e agcor di 0 _an
e of ol ai ms 1 ¢ o PAEBREHFY RETRUIOn FHGR SOGE el FrERgRay gphabl
claim 16 undegar@nft tadmifstation abltke hatibolgadilig cirfiere pulds AétOiselff induce the
protein fr DNA encodi ng sai d antibaody. nol ecul e.and i sol ati.ng sgi

e body iy Eustos 6t oabofien by 4o i infidts ez aihs 1 Fopposion s should
t her apeuti ¢ OfhottHeaie Buitable CATHES intdy e 1a@e,Qldhii Snctadohdtd nomdiecalefbudh as

24 to 26, conprising adm.xing an anti body. npl ecu accordin 0 any .,
one of clai msPRtERs: RAYRBHsSHEPORmEH PgPya?Fa?w&ewPlYS%F W&M@?ﬂi}wﬁc acids,

exci pi ent, di bslgRbridimifeédidsCimino 38d caRlyniirPoldiRestd drs paitieg t he

am no aci d sequence given in any one of SEQ ID NGs: 7, 8, 19, 205

23- zg, OIand 30. Bfarmatbeicaliy ida?ﬂabldmlteeaﬂ 1 wéd, fdrakamgle mideedl @tid silesuch
anti body c rises S ence of,.5 - H2 co LSl Ng_an _api no.aci,
os! due. at TKaBHDSRT O e opmidse. BiRsphales Gt Siptaies or s SEE R oyt
mol ecul e of chicalaiRs) propisiiaies, indldiates Bhdenseuted. I €si due at Kabat

position 55 is glutam ne. 10 32. The anti body nol ecule of claim1,
wherei n the anti boPharfiseeiticalhe accaptatie) uariae nthefapiRaici2ompogitians ifag additionally

ant 1 Doy ol oBUE JRUEE AT 3B iy BERG | FLSHElh 75 BRRE AT oisly mwihary
O ol arm 1, Whbrer b the ant L hody CaDLLSes o Seaiance Ol (DD o
conpri si ng 28n PETHE SR 8091@51%85% Séf?h File gfitﬁ? t’}ﬁr%ﬁcegtf%g&’%ﬂqﬁ‘ﬂom to be
| ysi ne. 3%ormuhedand ithidely, pitke audgeespf capsubismliddids,Waels,eisyrupd) eslaied aand

acid residue at Kabat .2Q positiop 60. is arginine. SEQUENCE LI STING
<110> Cel | tecﬁ“%'%f’ﬁ?ft“ég"s‘lofz‘@>tﬂ“sﬁ"’%ﬁ’&b CAL PRODUCTS <160> 51 <170>

SegWn99, version llregrzred< 2 o?n>xs 1fo§2%3i§i151istaﬁon include forms suitable for parenteral
administration, e.g. by injection or infusion, for example by bolus injection or continuous

25 infusion. Where the product is for injection or infusion, it may take the form of a

suspension, solution or emulsion in an oily or aqueous vehicle and it may contain

formulatory agents, such as suspending, preservative, stabilising and/or dispersing agents.

Alternatively, the antibody molecule may be in dry form, for reconstitution before use with

an appropriate sterile liquid.



<212> PRT <213> nopuse <220> <221> nouse nonocl onal 5/44 CDR-Hl <400>1
Asn Tyr Trp Ile H's 15 <210> 2 <211> 17 <212> PRT <213> nouse <220>
<221> nouse nonocl onal 5/44 CDR-112 <400> 2 Gy Ile Asn Pro Ay Asn
Asn Tyr Thr Thr Tyr Lys My Asn Leu Lys 151015 dy <210> 3 <211> 12
<212> PRT <2¥8>0¥mmge <220> <221> nouse nonocl onal 5/ 44 CpRriddesis19Q>

3 GQu (fly Tyr (fly Asn Tyr Gy Ala Trp Phe Ala Tyr 1510 <210>4 <211>
16 <212> PRT <213> nouse <220> <221> nouse nonocl onal 5/44 CDR-L1
<400>4 My Set Set G n Ser Leu Ala Asn Set Tyr Gy M Thr Phe Leu Sex
151015 WO 03/ 093320 mizibadl] tit8rhpasitiidi 0Fthd invention can be administered directly to

10

15

20

25

30

the subject. The subjects to be treated can be animals. However, it is preferred that the

compositions are adapted for administration to human subjects.

The pharmaceutical compositions of this invention may be administered by any
number of routes including, but not limited to, oral, intravenous, intramuscular, intra-
arterial, intramedullary, intrathecal, intraventricular, transdermal, transcutaneous  (for
example, see WO98/20734), subcutaneous, intraperitoneal, intranasal, enteral, topical,
sublingual, intravaginal or rectal routes. Hyposprays may also be used to administer the
pharmaceutical compositions of the invention. Typically, the therapeutic compositions
may be prepared as injectables, either as liquid solutions or suspensions.” Solid forms
suitable for solution in, or suspension in, liquid vehicles prior to injection may also be
prepared. |

Direct delivery of the compositions will generally be accomplished by injection,
subcutaneously, intraperitoneally, intravenously or intramuscularly, or delivered to the
interstitial space of a tissue. The compositions can also be administered into a lesion.
Dosage treatment may be a single dose schedule or a multiple dose schedule.

It will be appreciated that the active ingredient in the composition will be an
antibody molecule. As such, it will be susceptible to degradation in the gastrointestinal
tract. Thus, if the composition is to be administered by a route using the gastrointestinal
tract, the composition will need to contain agents which protect the antibody from
degradation but which release the antibody once it has been absorbed from the
gastrointestinal tract.

A thorough discussion of pharmaceutically acceptable carriers is available in
Remington's Pharmaceutical Sciences (Mack Publishing Company, N.J. 1991).

It is also envisaged that the antibody of the present invention will be administered
by use of gene therapy. In order to achieve this, DNA sequences encoding the heavy and
light chains of the antibody molecule under the control of appropriate DNA components
are introduced into a patient such that the antibody chains are expressed from the DNA

sequences and assembled in sifu.

The present invention also provides the antibody molecule of the present invention

for use in treating a disease mediated by cells expressing CD22.



<211> 7 <212> PRT <213> nouse <220> <221> nouse nonocl onal 5144
CDR-L2 <400>5 Ay Ile Set Asn My Phe 15 <210>6 <211>9 <212>PRT
<213>nmouse <220> <221>nouse nonocl onal <400>6 Set 5/44 CDR-L3 Leu
Gn dy Thr Hs Gn Pro Tyr Thr 15 <210> 7 <211> 113 <212> PRT <213>
mouse <220> W93 8use nonocl onal 5/ 44 VL domai n <400> 7ercAsgBovmiosd/al
Val Thr G n Thr Pro Leu Set Leu Pro Val $et ['he (fly 151015 Asp G n
Val Set Ile Set Cys My Ser Set G n Set Leu Ala Asn Set 202530 Tyr Ay
Asn Tbr Phe Leu Set Trp Tyr Leu Hs Lys Pro Ay G n Set 354045 Pro

G n Leu Leu Ile Typ mme@@pﬁaﬁhwquﬂﬁ%msm@@ewmﬁmwse@om

My ['he Thr @, %ﬁfse;@ §G& flthy Iﬁufac&%@f R8didddent-RY teMReatnlefit of a diseas
63707580 Set T tveiidn b hemi Leu"dy Net Tyr Tyr oys Leu G
(fly mediated by ce s expr%smg CD22

The antibody molecule of the present invention may be utilised in any therapy
5 where it is desired to reduce the level of cells expressing CD22 that are present in the
human or animal body. These CD22-expressing cells may be circulating in the body or be
present in an undesirably high level localised at a particular site in the body. For example,
elevatéd levels of cells expressing CD22 will be present in B cell lymphomas and
leukaemias. The antibody molecule of the present invention may be utilised in the therapy

10 of diseases mediated by cells expressing CD22.

The antibody molecule of the present invention is preferably used for treatment of
malignant lymphomas and leukaemias, most preferably NHL.

The present invention also provides a method of treating human or animal subjects
suffering from or at risk of a disorder mediated by cells expressing CD22, the method
15 comprising administering to the subject an effective amount of the antibody molecule of

the present invention.

The antibody molecule of the present invention may also be used in diagnosis, for
example in the in vivo diagnosis and imaging of disease states involving cells that express
CD22.

20 The present invention is further described by way of illustration only in the
following examples, which refer to the accompanying Figures, in which:

Figure 1 shows the amino acid sequence of the CDRs of mouse monoclonal
antibody 5/44 (SEQ ID NOS:1 to 6);

Figure 2 shows the complete sequence of the light chain variable domain of mouse
25 monoclonal antibody 5/44;

Figure 3 shows the complete sequence of the heavy chain variable domain of
mouse monoclonal antibody 5/44;

Figure 4 shows the strategy for removal of the glycosylation site and reactive lysine
in CDR-H2;

30 Figure 5 shows the graft design for the 5/44 light chain sequence;



859095 Thr H's Gn Pro Tyr Thr ["he Ay Gy @y Thr Lys Leu Gu lle
Lys 100105110 My <210> 8 <211> 121 W03/093320PCI 13 M)3101934 3
<212> PAT <213> nouse <220> <221> nouse nonocl onal 5/44 Vii donmain
<400>8 . Gn Val Gn Len Gn Gn Ser Ay Thr Val Len Ala Arg Pro Ay
Al a 151015 Sepovedsseys Met Ser Cys Lys Ala Ser Ay Tyr Angriisbiov
Asn Tyr 202530 Trp Ile H's Trp Val Lys G’lg Arg Pro dy Gn Gy Len
GQu Trp Ile 354045 Ay Ay Ile Asn Pro @y Asn Asn Tyr Thy Thr Tyr
Lys Arg Asn Leu 505560 Lys Ay Lys Ala Thr Len Thr Ala Val Thr Ser
Al a Ser Thr Al a TyHRigubSd §hoa thelgeaft design fartheSé44 I8avy ¢haim stimen@er G u Asp
Ser Ala Val Tyr Tyr Cys 859095 Thr Arg Gn Ay Tyr Ay Asn Tyr Ay
Ala Trp Pile Al a Fygurd? gho@is phe@CtoB PMRR Idiand MRRTOM; Leu Val Thr Val
Ser Ser 115120 <210> 9 <211> 13 <212> PRT <213> Artificial Sequence
<220> <223> <220> Figure 8 shows the Biacore assay results of the chimeric 5/44 mutants;

Figure 9 shows the oligonucleotides for 5/44 gH1 and gL 1 gene assemblies;
5 Figure 10 shows the intermediate vectors pCR2.1(544gH1) and pCR2.1(544gL1);
Figure 11 shows the oligonucleotide casseites used to make further grafts;

Figure 12 shows the competition assay between fluorescently labelled mouse 5/44
antibody and grafted variants; and

Figure 13 shows the full DNA and protein sequence of the grafted heavy and light
10 chains.

Detailed description of the invention

Example 1: Generation of Candidate Antibodies
15

A panel of antibodies against CD22 were selected from hybridomas using the
following selection criteria: binding to Daudi cells, infernalisation on Daudi cells, binding
to peripheral blood mononuclear cells (PBMC), internalisation on PBMC, affinity (greater
than 10°M), mouse y1 and production rate. 5/44 was selected as the preferred antibody.

20

Example 2: Gene Cloning and Expression of a Chimeric 5/44 Antibody Molecule

Preparation of 5/44 Hybridoma Cells and RNA Preparation therefrom

Hybridoma 5/44 was generated by conventional hybridoma technology following

25 immunisation of mice with human CD22 protein. RNA was prepared from 5/44

hybridoma cells using a RNEasy kit (Qiagen, Crawley, UK; Catalogue No. 74106). The
RNA obtained was reverse transcribed to cDNA, as described below.
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Distribution of CD22 on NHL tumours

An immunohistochemistry study was undertaken to examine the incidence and
distribution of staining using the 5/44 anti-CD22 monoclonal antibodies. Control anti-
CD20 and anti-CD79a antibodies were included in the study to confirm B cell areas of
tumours.

A total of 50 tumours were studied and these were categorised as follows by using
the Working Formulation and REAL classification systems:

7 B lymphoblastic leukaemia/lymphoma (High/)
* 4B-CLL/small lymphocytic lymphoma (Low/A)
» 3 lymphoplasmacytoid/Immunocytoma (Low/A)
» 1 Mantle cell (Int/F)

s 14 Follicle center lymphoma (Low to Int/D)

¢ 13 Diffuse large cell lymphoma (Int to High/G,H)
¢ 6 Unclassifiable (K)

s 2T cell lymphomas

40 B cell lymphomas were positive for CD22 antigen with the 5/44 antibody at 0.1
pg/ml and a further 6 became positive when the concentration was increased to 0.5 pg/ml.
For the remaining 2 B cell tumours that were negative at 0.1 pg/ml, there was insufficient
tissue remaining to test at the higher concentration. However, parallel testing with another
Celltech anti-CD22 antibody 6/13, which gave stronger staining than 5/44, resulted in all
48 B cell lymphomas staining positive for CD22.

Thus, it is possible to conclude that the CD22 antigen is widely expressed on B cell
lymphomas and thus provides a suitable target for immunotherapy in NHL.
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PCR Cloning of 5/44 Vg and Vy,

cDNA sequences coding for the variable domains of 5/44 heavy and light chains
were synthesised using reverse transcriptase to produce single stranded cDNA copies of
the mRNA present in the total RNA. This was then used as the template for amplification
of the murine V-region sequences using specific oligonucleotide primers by the
Polymerase Chain Reaction (PCR).

a) c¢DNA Synthesis

cDNA was synthesised in a 20 ul reaction volume containing the following
reagents: S0mM Tris-HCl pH 8.3, 75 mM KC1, 10 mM dithiothreitol, 3 mM MgCl,, 0.5
mM each deoxyribonucleoside triphosphate, 20 wunits RNAsin, 75 ng random
hexanucleotide primer, 2 pg 5/44 RNA and 200 units Moloney Murine Leukemia Virus
reverse transcriptase. After incubation at 42°C for 60 minutes, the reaction was terminated
by heating at 95°C for 5 minutes.

b) PCR

Aliquots of the cDNA were subjected to PCR using combinations of primers specific
for the heavy and light chaiﬁs. Degenerate primer pools designed to anneal with the conserved
sequences of the signal peptide were used as forward primers. These sequences all contain, in
order, a restriction site (Vp Sful; Vy HindIll) starting 7 nucleotides from their 5° ends, the
sequence GCCGCCACC (SEQ ID NO:50), to allow optimal translation of the resulting
mRNAs, an initiation codon and 20-30 nucleotides based on the leader peptide sequences of
known mouse antibodies (Kabat et al., Sequences of proteins of immunological interest, 5t
Edition, 1991, U.S. Department of Health and Human Services, Public Health Service,
National Institutes of Health).

The 3’ primers are designed to span the framework 4 J-C junction of the antibody
and contain a restriction site for the enzyme BsiWI to facilitate cloning of the Vi PCR
fragment. The heavy chain 3” primers are a mixture designed to span the J-C junction of
the antibody. The 3’ primer includes an Apal restriction site to facilitate cloning. The 3’
region of the primers contains a mixed sequence based on those found in known mouse
antibodies (Kabat et al., 1991, supra).

The combinations of primers described above enable the PCR products for Vy and
V1 to be cloned directly into an appropriate expression vector (see below) to produce
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chimeric (mouse-human) heavy and light chains and for these genes to be expressed in
mammalian cells to produce chimeric antibodies of the desired isotype.

Incubations (100 pul) for the PCR were set up as follows. Each reaction contained
10 mM Tris-HC1 pH 8.3, 1.5 mM MgC12, 50 mM KC1, 0.01% w/v gelatin, 0.25 mM each
deoxyribonucleoside triphosphate, 10 pmoles 5° primer mix, 10 pmoles 3’ primer, 1 pl
cDNA and 1 unit Taq polymerase. Reactions were incubated at 95°C for 5 minutes and
then cycled through 94°C for 1 minute, 55°C for 1 minute and 72°C for 1 minute. After 30

cycles, aliquots of each reaction were analysed by electrophoresis on an agarose gel.

For the heavy chain V-region, an amplified DNA product was only obtained when
a primer pool annealing within the start of framework I replaced the signal peptide primer
pool. The fragments were cloned into DNA sequencing vectors. The DNA sequence was
determined and translated to give a deduced amino acid sequence. This deduced sequence
was verified by reference to the N-terminal protein sequence determined experimentally.
Figures 2 and 3 shows the DNA/protein sequence of the mature light and heavy chain V-

regions of mouse monoclonal 5/44 respectively.
©) Molecular Cloning of the PCR Fragments

The murine v-region sequences were then cloned into the expression vectors
pMRR10.1 and pMRR14 (Figure 7). These are vectors for the expression of light and
heavy chain respecﬁvely containing DNA encoding constant regions of human kappa light
chain and human gamma-4 heavy chain. The Vi region was sub-cloned into the
expression vector by restriction digest and ligation from the sequencing vector, using Sful
and BsiWI restriction sites, creating plasmid pMRR10(544cL). The heavy chain DNA was
amplified by PCR using a 5’ primer to introduce a signal peptide, since this was not
obtained in the cloning strategy — a mouse heavy chain antibody leader from a different in-
house hybridoma (termed 162) was employed. The S’ primer had the following sequence:

5 GCGCGCAAGCTTGCCGCCACCATGGACTTCGGATTCTCTCTCGTGTTCCTGGC
ACTCATTCTCAAGGGAGTGCAGTGTGAGGTGCAGCTCGTCGAGTCTGG® (SEQ
ID NO:51).

The reverse primer was identical to that used in the original Vy; gene cloning. The
resultant PCR product was digested with enzymes HindIIl and Apal, was sub-cloned, and
its DNA sequence was confirmed, creating plasmid pMRR14(544cH). Transient co-




Sly <210> 14 <211> 13 <212> PRT <213> Artificial Sequence <220> <223>
<220> <221> K6OR <400> 14 Sly Asn Asn Tyr Thr Thr Tyr Arc My M Leu
Lys Sly 151D <210> 15 WO 031093320PCFMBB03/ 01934 5 <211>17 <212> PRT
<213> <220> <221> CDR-H2 (K60R) H' <400>15 Ay Ile Asn Pro Ay Asn
Asn Tyr Thr Wwownsdegs20Arg Arg Asn Leu Lys 1 Ay 5 1015 <21g51/d803/01934
<211> 17 <212> PRT  <213>

10

15

20

25

30

20

transfection of both expression vectors into CHO cells generated chimeric ¢5/44 antibody.
This was achieved using the Lipofectamine reagent according to the manufacturer’s
protocols (InVitrogen:Life Technology, Groningen, The Netherlands. Catalogue no.
11668-027).

Removal of Glycosylation Site and Reactive Lysine

A potential N-Jinked glycosylation site sequence was observed in CDR-H2, having
the amino acid sequence N-Y-T (Figure 3). SDS-PAGE, Western blotting and
carbohydrate staining of gels of 5/44 and its fragments (including Fab) indicated that this
site was indeed glycosylated (not shown). In addition, a lysine residue was observed at an
exposed position within CDR-H2, which had the potential to reduce the binding affinity of
the antibody by providing an additional site for conjugation with an agent with which the
antibody may be conjugated.

A PCR strategy was used to introduce amino acid substitutions into the CDR-H2
sequence in an attempt to remove the glycosylation site and/or the reactive lysine, as
shown in Figure 4. Forward primers encoding the mutations N55Q, T57A or T57V were
used to remove the glycbsylation site (Figure 4) and a fourth forward primer containing the
substitution K60R, was generated to remove the reactive lysine residue (Figure 4). A
framework 4 reverse primer was used. in each of these PCR amplifications. The PCR
products were digested with the enzymes Xbal and Apal and were inserted into
pMRR14(544cH) (also cleaved with Xbal and Apal) to generate expression plasmids
encoding these mutants. The N55Q, T57A and T57V mutations ablate the glycosylation
site by changing the amino acid sequence away from the consensus N-X-T/S whilst the
K60R mutation replaces the potentially reactive lysine with the similarly positively
charged residue arginine. The resultant cH variant plasmids were co-transfected with the
cL plasmid to generate expressed chimeric antibody variants.

Evaluation of Activities of Chimeric Genes

The activities of the chimeric genes were evaluated following transient transfection
into CHO celis .

c) Determination of Affinity constants by BiaCore analysis.
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The affinities of chimeric 5/44 or its variants, which have had their.glycosylation
site or their reactive lysine removed, were investigated using BIA technology for binding
to CD22-mFc¢ constructs. The results are shown in Figure 8. All binding measurements
were performed in the BIAcore™ 2000 instrument (Pharmacia Biosensor AB, Uppsala,
Sweden). The assay was performed by capture of CD22mFc via the immobilised anti-
mouse Fc. The antibody was in the soluble phase. Samples, standard, and controis (50ul)
were injected over immobilised anti-mouse Fc followed by antibody in the soluble phase.
After each cycle the surface was regenerated with 50ul of 40mM HCI at 30ul/min. The
kinetic analysis was performed using the BIAevaluation 3.1 software (Pharmacia).

Removal of the glycosylation site in construct T57A resulted in a slightly faster on-
rate and a significantly slower off-rate compared to the chimeric 5/44, giving an affinity
improvement of approximately 5-fold. The N55Q mutation had no effect on affinity. This
result was unexpected as it suggests that the removal of the carbohydrate itself apparently
has no effect on binding (as with the N55Q change). The improved affinity was observed
only with the T57A change. One possible explanation is that, regardless of the presence of
carbohydrate, the threonine at position 57 exerts a negative effect on binding that is
removed on conversion of threonine to alanine. The hypothesis that the small size of
alanine is important, and that the negative effect of threonine is related to its size, is
supported from the result obtained using the TS7V mutation: that replacement with valine
at position 57 is not beneficial (results not shown).

Removal of the lysine by the K60R mutation had a neutral effect on affinity, i.e. the

introduction of arginine removes a potential reactive site without compromising affinity.

The mutations for removal of the glycosylation site and for removal of the reactive

lysine were therefore both included in the humanisation design.

Example 2: CDR-Grafting of 5/44

The molecular cloning of genes for the variable regions of the heavy and light
chains of the 5/44 antibody and their use to produce chimeric (mouse/human) 5/44
antibodies has been described above. The nucleotide and amino acid sequences of the
mouse 5/44 V,, and Vi domains are shown in Figures 2 and 3 (SEQ ID NOS:7 and 8),




W) 03MB3320PCI A3B43/ 01934 6 <400>18 Phe Sly Gn Sly Thr Lys Val du
Ile Lys Arg 1 5 10 <210> 19 <211> 113 <212> PRT  <213>
Sequence <220> <223> <220>

Artificial

WO 03/093320 PCT/GB03/01934

10

15

20

25

30

22

respectively. This example describes the CDR-grafling of the 5/44 antibody onto human
frameworks to reduce potential immunogenicity in humans, according to the method of
Adair et al., (WO91/09967). '

CDR-Grafting of 5/44 Light Chain

Protein sequence alignment with consensus sequences from human sub-group I
kappa light chain V region indicated 64% sequence identity. Consequently, for
constructing the CDR-grafted light chain, the acceptor framework regions chosen
corresponded to those of the human VK sub-group I germline 012,DPK9 sequence. The
framework 4 acceptor sequence was derived from the human J-region germline sequence
JK1.

A comparison of the amino acid sequences of the framework regions of murine
5/44 and the acceptor sequence is given in Figure 5 and shows that there are 27 differences
between the donor and acceptor chains. At each position, an analysis was made of the
potential of the murine residue to contribute to antigen binding, either directly or
indirectly, through effects on packing or at the Vy/Vy interface. If a murine residue was
considered important and sufficiently different from the human residue in terms of size,
polarity or charge, then that murine residue was retained. Based on this analysis, two
versions of the CDR-grafted light chain, having the sequences given in SEQ ID NO:19 and
SEQ ID NO:20 (Figure 5), were constructed.

CDR-Grafting of 5/44 Heavy Chain

CDR-grafting of 5/44 heavy chain was accomplished using the same strategy as
described for the light chain. The V-domain of 5/44 heavy chain was found to be
homologous to human heavy chains belonging to sub-group I (70% sequence identity) and
therefore the sequence of the human sub-group I germline framework VH1-3,DP7 was
used as an acceptor framework. The framework 4 acceptor sequences were derived from

human J-region germline sequence JH4.

A comparison of 5/44 heavy chain with the framework regions is shown in Figure 6
where it can be seen that the 5/44 heavy chain differs from the acceptor sequence at 22
positions. Analysis of the contribution that any of these might make to antigen binding led
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Construction of genes for grafted sequences.

Genes were designed to encode the grafted sequences gH1 and glL1, and a series of
overlapping oligonucleotides were flesigned and constructed (Figure 9). A PCR assembly
technique was employed to construct the CDR-grafted V-region genes. Reaction volumes
of 100 ul were set up containing 10 mM Tris-HCl pH8.3, 1.5 mM MgCI2, 50 mM KCl,
0.001 % gelatin, 0.25 mM each deoxyribonucleoside triphosphate, 1 pmole each of the
‘internal’ primers (T1, T2, T3, B1, B2, B3), 10 pmole each of the ‘external’ primers (F1,
R1), and 1 unit of Taq polymerase (AmpliTag, Applied BioSystems, catalogue no. N808-
0171). PCR cycle parameters were 94 °C for 1 minute, 55 °C for 1 minute and 72 °C for 1
minute, for 30 cycles. The reaction products were then run on a 1.5 % agarose gel, excised
and recovered using QIAGEN spin columns (QIAquick gel extraction kit, cat no. 28706).
The DNA was eluted in a volume of 30 ul. Aliquots (1 psl) of the gH1 and g1 DNA were
then cloned into the InVitrogen TOPO TA cloning vector pCR2.1 TOPQO (catalogue no.
K4500-01) according to the manufacturer’s instructions. This non-expression vector
served as a cloning intermediate to facilitate sequencing of a large number of clones. DNA
sequencing using vector-specific primers was used to identify correct clones containing
gH1 and gL 1, creating plasmids pCR2.1 (544gH1) and pCR2.1(544¢L1) (Figure 10).

An oligonucleotide cassette replacement method was used to create the humanised
grafts gH4,5,6 and 7, and gL2. Figure 11 shows the design of the oligonucleotide
casseites. To construct each variant, the vector (pCR2.1(544gH1) or pCR2.1(544gL1))
was cut with the restriction enzymes shown (Xmal/Sacll for the heavy chain, Xmal/BstEll
for the light chain). The large vector fragment was gel purified from agarose and was used
in ligation with the oligonucleotide cassette. These cassettes are composed of 2
complementary oligonucleotides (shown in Figure 11), mixed at a concentration of 0.5
proles/ul in a volume of 200 pl 12.5 mM Tris-HCl pH 7.5, 2.5 mM MgClp, 25 mM NaCl,
0.25 mM dithioerythritol. Annealing was achieved by heating to 95 °C for 3 minutes in a
waterbath (volume 500 ml) then allowing the reaction to slow-cool to room temperature.

The annealed oligonucleotide cassette was then diluted ten-fold in water before ligation
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grafted sequences were then sub-cloned into the expression vectors pMRR14 (heavy chain)
and pMR10.1 (light chain).

CD22 binding activity of CDR-grafted sequences

The vectors encoding grafted variants were co-transfected into CHO cells in a
variety of combinations, together with the original chimeric antibody chains. Binding
activity was compared in a competition assay, competing the binding of the original mouse
5/44 antibody for binding to Ramos éells (obtained from ATCC, a Burkitt’s lymphoma
lymphoblast human cell line expressing surface CD22). This assay was considered the
best way to compare grafts in their ability to bind to cell surface CD22. The results are
shown in Figure 8. As can be seen, there is very little difference between any of the grafts,
all performing more effectively than the chimeric at competing against the murine parent.
The introduction of the 3 additional human residues at the end of CDR-H3 (gH5 and gH7)
does not appear to have affected binding.

The graft combination with the least number of murine residues was selected,
gL1gH7. The light chain graft gl.1 has 6 donor residues. Residues V2, V4, 1.37 and Q45
are potentially important packing residues. Residue H38 is at the Vy/Vy interface.
Residue D60 is a surface residue close to the CDR-L2 and may directly contribute to
antigen binding. Of these residues, V2, L37, Q45 and D60 are found in germline
sequences of human kappa genes from other sub-groups. The heavy chain graft gH7 has 4
donor framework residues (Residue R28 is considered to be part of CDR-HI1 under the
structural definition used in CDR-grafting (se Adair et al (1991 W091/09967) ). Residues
El and A71 are surface residues close to the CDR’s. Residue 148 is a potential packing
residue. Residue T93 is present at the Vi/Vy interface. Of these residues, E1 and A71 are
found in other germline genes of human sub-group I. Residue I48 is found in human
germline sub-group 4, and T73 is found in human germline sub-group 3.

The full DNA and protein sequence of both the light chain and heavy chain,
inchiding approximate position of introns within the constant region genes provided by the
vectors, are shown in Figure 13 and are given in SEQ ID NO:29 and SEQ ID NO:28
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respectively for the light chain and SEQ ID NO: 31 and SEQ ID NO:30 respectively for
the heavy chain.

DNA encoding these light and heavy chain genes was excised from these vectors.

Heavy chain DNA was digested at the 5° HindIlI site, then was treated with the Klenow

5 fragment of E. coli DNA polymerase I to create a 5° blunt end. Cleavage at the 3° EcoRI
site resulted in the heavy chain fragment which was purified from agarose gels. In the
same way, a light chain frament was produced, blunted at the 5° Sful site and with a 3°
EcoRlI site. Both fragments were cloned into DHFR based expression vectors and used to

generate stable cell lines in CHO cells.

10




<223> WO 03/093320PCT/ (3B03101934 8 <221> gal <400> 23 Gn Val Gn
Len Val Gn Ser Ay Ala Gn Val Lys Lys Pro Ay Ala 151015 Ser Val
Lys Val Set Cys Lys Ala Ser Ay Tyr My Phe Thr M Tyr 202530 Trp Il e
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121 <212> FMA 3> Artificial Sequence <220> <223> <220> <221> gH4
<400> 24 Gn Val Gn Len Val Gn Ser Ay Ala Gn Val Lys Lys Pro Ay
Al a 151015 Ser Val Lys Val Ser Cys Lys Ala Set Gy Tyr My Phe Thr Asn
Tyr 202530 Trp |AneantibgdyTinplevde havigg HerifiditafoPhomerd CP2G comising & I@any
%DLLLESSgg%%% vﬁe}[eirghx vlnlizﬁ)lMoszlrinocognp)[iseI:\s@heAsseHueTlxé gi'\e‘clanainThr Tyr Are My
5 i SEQ ID NO:1 for CDR-H1, and

il SEQ ID NO: 2 or SEQ ID NO:13 or SEQ ID NO:15 or SEQ ID NO:16 or
the sequence GINPGNQYTTYKRNLKG in gH1 in figure 6 or the
sequence GINPGNNYATYRRKFQG in gH6/gH7 of Figure 6 for CDR-H2, and
iii. SEQ ID NO:3 for CDR-H3, and

10
b) a light chain wherein the variable domain comprises the sequence given in
1. SEQ ID NO:4 for CDR-L1, and
ii. SEQ ID NO:5 for CDR-L2 and
iii. SEQ ID NO:6 for CDR-L3.
15

2. An antibody molecule according to claim 1 having wherein the heavy chain
variable domain comprises the sequence given in SEQ ID NO:1 for CDR-HI, the
sequence GINPGNNYATYRRKFQG for CDR-H2 and SEQ ID NO:3 for CDR-H3, and
wherein the light chain variable domain comprises a CDR having the sequence given in
20 SEQ ID NO:4 for CDR-L1, SEQ ID NO:5 for CDR-L2 and SEQ ID NO:6 for CDR-L3.

3. The antibody molecule of claims 1 or 2, which is a CDR-grafted antibody

molecule.

25 4. The antibody molecule of claim 3, wherein the variable domain comprises human

acceptor framework regions and non-human donor CDRs.

5. The antibody molecule of claim 4, wherein the human acceptor framework regions
of the variable domain of the heavy chain are based on the sequence given in SEQ ID

30 NOs: 21 and 22 and comprise donor residues at positions 1, 28, 48, 71 and 93, as
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65707580 Met G n Len Ser Set Len Rig Ser Gn Asp Thr Ala Val Tyr Tyr
Cys 859095 Thr Mg Gn "fly Tyr Ay Asn Tyr Ay Ala Tip Phe Ala Tyr
Tip (fly 100105110 G n Gy Thr Len Val Thr Val Ser Set 9 115120
<210> 25 <211> 121 <212> PRT <213> Artificial Sequence <220> <223>
<220> <221> gH5 <400> 25 G n Val Gn L& Val Gn Sex Ay Ala Gn Val
Lys Lys Pro Ay Ala 151015 Ser Val Lys Val Ser Cys Lys Ala Ser Ay
Tyr Arg Phe Thr Asn Tyr 202530 Trp Ile H's Trp Val Arg Gn Ala Pro
Ay Gn dy Len Gn Trp Ile 354045 Ay Ay Ile Asn Pro Ay Asn Asn
Tyr Ala Thrnurrsbpredxragcomﬂlggmn{(am §06360espyrd @ yesidugs Val 28Th4f8 Mgt amch97,

Al a Asp Thr Tyr 65707580 Met G n Len Ser Ser Leu
Arg Ser Sig&w%iﬂfmiﬁbw Tyr Tyr Cys 359095 Thr Arg Gn Ay Tyr

Gy M Tyr Gly Al a Trp Phe Ala Tyr Trp Gly 100105110 G n dy Thr Len

X?![ i ]:I'Ihz‘:l Xﬁl%gglrjgﬁ% &n %zrg%lﬁcz%eg>£%gb\§251 addi 1201]1'a @Zg'ozr;prgﬁlg (fozn]c')? residues at

5 positions 67 and 69, as numbered according to Kabat, that correspond to residues 68 and
70, respectively, in SEQ ID NO: 8.

7. The antibody molecule of any one of claims 4 to 6, wherein the human acceptor
framework regions of the variable domain of the light chain are based on the sequences

10 given in SEQ ID NOs: 17 and 18 and comprise donor residues at positions 2, 4, 37, 38, 45
and 60, as numbered according to Kabat, that correspond to residues 2, 4, 42, 43, 50 and
65, respectively, in SEQ ID NO: 7.

8. The antibody molecule of claim 7, additionally comprising a donor residue at
15 position 3, as numbered according to Kabat, that corresponds to the residue at that position
in SEQ ID NO: 7.

9. A humanized antibody molecule having specificity for human CD22, comprising a
heavy chain according to either claim 5 or claim 6, and a light chain according to either

20 claim 7 or claim 8.

10. A humanized antibody molecule having specificity for human CD22, comprising
the light chain variable region 5/44-gL.1 (SEQ ID NO: 19) and the heavy chain variable
region 5/44-gH7 (SEQ ID NO: 27).

25
11. A humanized antibody molecule having specificity for human CD22, having a
light chain consisting of the sequence given in SEQ ID NO: 28 and a heavy chain
consisting of the sequence given in SEQ ID NO: 30.




<221>9116 <400>26 G n Val Gn Len Val Gn Ser Ay Ala Ju Val Lys Lys
Pro Gy Ala 151015 Ser Val Lys Val Set Cys Lys Ala Ser Ay Tyr Arg
Phe Thr Asn Tyr 202530 Trp Ile H's Trp Val Arg Gn Ala Pro Gy Gn
Gy Len Gn Trp Ile 354045 Ay Ay Ile Mh Pro Gy Asn Asn Tyr Ala Thr
Tyr Arg Arg Lys Phe 505560 WO 03/093320PCT/ GB03/01934 10 Gn Ay My
Ala Thr Lou Thr Ala Asp Thr Set Thr Se®8 Thr Val Tyr 657075BO Met G u
Lou Set Set Len Arg Set Qu Asp Thr Ala Val Tyr Tyr Cys 859095 Thr My
(flu (fly Tyr Ay Asn Tyr Gy Ala Trp Phe Ala Tyr Trp (fly 120105110
Gn Gy Thr_Lett Val Thr Val Set Set 115120 <210>27 <211> 121 <212>
PRT <213> A% i f {Tbf antibody @éslebns<b2p32, whishis mprigp-antixOR32 giqrockerpbsntipydy

Gn Val G 1 : i . .

151015 Set rs\//élf%ﬁlgggnv% Q%‘g%le %‘%{a‘%’g th% lgghgg%a‘@% %?e%&ﬁgé%?ﬁlr‘ 32 Brr
202530 Trp NOe7 #idghayyyiablgl domgin@ftheMeaviPelaintiay thE saqu@hge giwen iGSEQTIDPNO! e
354045 (flyg Gy Ile Asn Pro (fly Asn Asn Tyr Ala Thr Tyr My My Lys

Phe 505560
5

13. The antibody molecule of claims 1 or 2, which is a chimeric antibody molecule

comprising the sequences of the light and heavy chain variable domains of the monoclonal

antibody of claim 12, recited in SEQ ID NO: 7 and SEQ ID NO: 8 respectively.

10 14. A DNA sequence encoding the heavy chain and/or the light chain of an antibody

molecule according to any one of claims 1 to 13.
15. A cloning or expression vector comprising a DNA sequence according to claim 14.
15 16. A host cell comprising a cloning or expression vector according to claim 15.

17.  An antibody molecule according to any one of claims 1 to 13 or a DNA sequence

according to claim 14 for use in therapy.

20 18.  The antibody molecule according to any one of claims 1 to 13 or 17, having
specificity for human CD22, or a DNA sequence according to claim 14 for use in treating

a pathology mediated by cells expressing CD22.

19.  An antibody molecule or DNA sequence according to claim 17 or claim 18, for use

25 in treating malignant lymphoma.

20.  The antibody molecule or DNA sequence of claim 19, wherein the malignant

lymphoma is Non-Hodgkin's lymphoma.




Gn dy Rg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Val Tyr
65707580 Met G u Len Sex- Set Len My Set Qu Asp Thr Ala Val Tyr Tyr
Cys 859095 Thr Mg Gn Ay Tyr Ay Asn Tyr Gy Ala Trp Phe Ala Tyr Trp
Gy 100105110 Gn Ay Thr Len Val Thr Val Sex- Set 115120 <210> 28
<211> 239 <212> PRT <213> Artificial Sequence <220> <223> <220> <221>
Ful | sequence of grafted light chain ¥ 03/ 093320PCT1GB03/ 01934 11
Met Lys Lou Pro Val Arg Lea Len Val Len Lou Lea Phe Tip Ile Pro
151015 Ala Set Mg G It Asp Val G n Val Thr G n Set Pro Ser Ser Len
Sex 202530 Ala Ser Val Asp AVP Val Thr Ile Thr Soy _Ser

G n Ser 354045 Ushohth aaMﬁbOSérmiw eqfynyere afiflaimgd tpdg, @érngﬁpfwﬂw fpou

H's Lys 509mR@n E,‘m2q)ryus'e¥§ a%l@APE(%\Seﬁenaclﬂ?ramge@ cllaln?IIer thel fanb a€rureeds 4V
Arg the 657075BO Ser Val Pro the Ser Sly Sex Gy Ser Sly

Thr Asp Phen@sames ftmhe t_refammmof ap@thcs@gy rsednattcéby Gllpexpressiag KDBZp t he
Ala Thr Tyr Tyr 100105110 Cys Len Sin sly Thr Hs Gn Pro Tyr Thr the
Sly Gn Sly Thr Lys 115120125 Val Gn Ile Lys Avg Thr Val Ala Ala Pro
Set Val t©he?2l| e TRhaseRf olaiiB3Q1,3BEAin Be patBapgyls mal@gmenGymphoua.Lys Ser Sly
Thr Ala Ser Val Val Cys Lou 145150155160 Len Mh Asn the Tyr Pro Avg
Gn Ala Lys Val Gn Trp Lys Val Asp

23, The use of claim 22, wherein the malignant lymphoma is Non-Hodgkin’s

lymphoma.

10 24. A therapeutic or diagnostic composition comprising the antibody molecule of any

one of claims 1 to 13 or the DNA sequence of claim 14.

25. A therapeutic or diagnostic composition according to claim 24, comprising a
pharmaceutically acceptable excipient, diluent or carrier.

15
26. A therapeutic or diagnostic composition according to claim 24 or claim 25,
additionally comprising anti-T cell, anti-IFNy or anti-LPS antibodies, or non-antibody

ingredients such as xanthines.

20 27. A process for the production of an antibody molecule according to any one of
claims 1 to 13 comprising culturing a host cell according to claim 16 under conditions
suitable for leading to expression of protein from DNA encoding said antibody molecule

and isolating said antibody molecule.

25 28. A process for the preparation of a therapeutic or diagnostic composition according to
any one of claims 24 to 26, comprising admixing an antibody molecule according to any
one of claims 1 to 13 together with a pharmaceutically acceptable excipient, diluent or

carrier.




165170175 Asn Ala Len G n Ser Sly Mh Sex Gn Gn Ser Val Thr Gu Gn
Asp 180185190 Ser Lys Asp Ser Thr Tyr Ser. Len Set Ser Thr Lea Thr
Len Ser Lys 195200205 Ala Asp Tyr G n Lys His Lys Val Tyr Ala Cys Gn
Val Thr H's Gn 210215220 Ay Len Sex Ser Pro Val Thr Lys Ser Phe Asn
Avg Sly G n Cys 225230235 <210> 29 <21}> 781 <212> DNA <213> <220>
<221> Pul|l DNA sequence of grafted |Iight chain <400> 29 ttcgaagccg
ccaccatgaa gttgcctgtt aggctgttgg tgottctgtt gttctggatt 60 cctgattcce
ggggt gacgt tcaagt gacc cagagcccat ccagcctgag cgcatctgta 120 ggagaccggg

tcaccat cac,d t gt Agal 66 A0h FAGPRE GmidodeRPRGRANCS EALPHIAYGnd BPSBGh b4 Ot

cttggtat ct
7,8, 19, 20, 23-28, and 30.

30.  The antibody molecule of claim 1, wherein the antibody comprises a sequence of

5 CDR-H2 comprising an amino acid residue at Kabat position 55 other than asparagine.

31.  The antibody molecule of claim 30, wherein the amino acid residue at Kabat

position 55 is glutamine.

10 32.  The antibody molecule of claim 1, wherein the antibody comprises a sequence of

CDR-H2 comprising an amino acid residue at Kabat position 57 other than threonine.

33.  The antibody molecule of claim 32, wherein the amino acid residue at Kabat
position 57 is alanine or valine.

15
34.  The antibody molecule of claim 1, wherein the antibody comprises a sequence of

CDR-H2 comprising an amino acid residue at Kabat position 60 other than lysine.

35.  The antibody molecule of claim 34, wherein the amino acid residue at Kabat

20 position 60 is arginine.




gcacaaacca ggtaaagccc cacaattgct catctacgga 240 atctctaaca gatttagtgg
t gt accagac aggttcagcg gttccggaag tggtactgat 300 ttcaccctca cgatctcgtc
tctccagcca gaagatttcg ccacttatta ctgtttacaa 360 ggtacacatc agccgtacac

atteggt cag ggt act aaag tagaaatcaa acgtacggta 420 WD 03/093320
PCT/ GB03/ 019340 03/093320 PCT/GB03/01934
1

SEQUENCE LISTING
<110> Celltech R&D Limited

<120> BIOLOGICRL PRODUCTS

<160> 51

<170> SeqWin99, version 1.02

<210> 1
<211> 5
<212> PRT

<213> mouse

<220>
<221> mouse monoclonal 5/44 CDR-H1

<400> 1
Asn Tyr Trp Ile His
1 5

<210> 2
<211> 17
<212> PRT
<213> mouse

<220>

"<221> mouse monoclonal 5/44 CDR-H2

<400> 2 »

Gly Ile Asn Pro Gly Asn Asn Tyr Thr Thr Tyr Lys Arg Asn Leu Lys
1 S 10 15
Gly

<210> 3

<211> 12

<212> PRT

<213> mouse

<220>

<221> mouse monoclonal 5/44 CDR-H3

<400> 3

Glu Gly Tyr Gly Asn Tyr Gly Ala Trp Phe Ala Tyr

1 5 10

<210> 4

<211> 16

<212> PRT

<213> mouse

<220>
<221> mouse monoclonal 5/44 CDR-L1

<400> 4
Arg Ser Ser Gln Ser Leu Ala Asn Ser Tyr Gly Asn Thr Phe Leu Ser
1 5 10 15



12 gcggccccat ctgtcttcat cttcccgeca tctgatgage agttgaaatc
t ggaactgcc 480 tctgttgtgt gcctgctgaa taacttctat cccagagagg ccaaagtaca
gt ggaaggt g 540 gat aacgccc tccaatcggg taactcccag gagagt gt ca cagagcagga

cagcaaggac 600 caccct gacg agcacctaca gcctcagcag ctgagcaaag
WO 03/693320 PCT/GB03/01934
T2

<210> 5

<211> 7

<212> PRT

<213> mouse

<220>

<221> mouse monoclonal 5/44 CDR-L2

<400> 5

Gly Ile Ser Asn Arg Phe Ser

1 5

<210> 6

<211> 9

<212> PRT

<213> mouse

<220>

<221> mouse monoclonal 5/44 CDR-L3

<400> 6

Leu Gln Gly Thr His Gln Pro Tyr Thr

1 5

<210> 7

<211> 113

<212> PRT

<213> mouse

<220>

<221> mouse monoclonal 5/44 VL domain

<400> 7

Asp Val Val val Thr Glm Thr Pro Leu Ser Leu Pro Val Ser Phe Gly
1 5 10 15

Bsp Gln Val Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Ala Asn Ser

20 25 30
Tyr Gly Asn Thr Phe Leu Ser Trp Tyr Leu His Lys Pro Gly Gln Ser
35 40 45
Pro Gln Leu Leu Ile Tyr Gly Ile Ser Asn Arg Phe Ser Gly Val Pro
50 55 60
Bsp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80
Ser Thr Ile Lys‘Pro Glu Asp Leu Gly Met Tyr Tyr Cys Leu Gln Gly
85 80 95
Thr His Gln Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
Arg
<210> 8

<211> 121



cagact acga gaaacacaaa 660
ccgtcacaaa gagcttcaac 720

tcagttccag cctgggaatt 780

<213> Artificial

Sequence
gr af t ed heawyooh@sseo<400>

Ala Leu Ile Len Lys Ay 151015 Val

Set Ay Ala G n Va

Cys Lys Ala $61,.G

<213>

<220>
<221>

<400>
Glu val
1

Ser Val
Trp Ile

Gly Gly
50

Lys Gly
65

Met Asp
Thr Arg
Gln Gly

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

<220>
<223>

<220>
<221>

<400>
_Gly BAsn
1

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

<220>
<223>

<220>
<221>

<400>
Gly Asn
1

mouse

gt ctacgcct gcgaagtcac ccat cagggc ctgagctcgce
aggggagagt gt t agaggga gaagt gcccc cacctgctcc

61 <210> 30 <211> 467 <212> PRT

<220> <223> <220> <221> Ful
30 Met Asp Phe Gy The Ser
Gn Cys Gn Val
Lys Lys 202530 Pro Ay Ala Set Val
YertY! Arg Phe

mouse monoclonal 5/44 VH domain

8 .
Gln Gln

5

Leu Gln Ser

Met
20

Lys Ser Cys Lys

His Gln

35

Trp Val Lys

Ile Asn

55

Asn Pro Gly

Ala Thr Leu Thr

70

Lys

Ser Leu Thr

85

Leu Ser

Glu Gly

100

Gly Asn

Thr
115

Leu Val Thr Val

9

13

PRT

Artificial Sequence

chH

9
Asn Tyr Thr Thr Tyr
5

10
13
PRT
Artificial Sequence

N55Q

10
Gln Tyr Thr Thr Tyr
5

Gly Thr

Ala Ser

25
Arg Pro
40

Asn Tyr

Ala Val

Ser Glu

Tyr Gly

105
Ser Ser
120

Val
10

Leu Ala Arg

Gly Tyr Arg Phe

Gly Gln Gly Leu

45
Thr Thr Tyr
60

Lys

Thr Ser Ala

75

Ser

Asp Ser Ala

80

Val

Ala Trp Phe Ala

Lys Arg Asn Leu Lys Gly

10

Lys Arg Asn Leu Lys Gly

10

G n Lea Val

Arg

sequence of

Len wed/chiamidsen
G n

Lys Val Ser

Pro Gly Ala

15

Thr
30

Asn Tyr

Glu Trp Ile

Asn Leu

Thr Ala Tyr

80
Tyr Tyr
95

Cys

Tyr
110

Trp Gly



354045 Thr Asn Tyr Trp Ile Hs Tip Val Arg Gn Ala Pro Ay Gn Qy
Len 505560 Gn Tiplle dy Gy'lle Asn Pro Gy Asn Mh Tyr Ala Thr Tyr
Arg 65707580 Arg Lys Phe Gn @y Arg Val Thr Met Thr Ala Asp Thr Set
Thr Set 859095 Thr Val Tyr Met G n Len Set Ser Len Arg Set G n Asp
Thr Al a Val wW®&leid0 Tyr Tyr Cys Thr Arg G n Ay Tyr G ywoleedybiosd v
Ala Tip The Ala 115120125 Tyr Trp Gy Gy Gy Thr Lea Val Thr Val Set
Set Ala Set Thr Lys 130135140 Gy Pro Set Val Phe Pro Len Ala Pro Cys
Set Arg Set %gu{wSetuG u 145150155160 Set Thr Ala Ala Len Gy Cys Len
Val Lys Asp [y{;5.PhgszPro G n Pro 165170175 Val Thr Val Set Trp M Set
Ay Ala Len ThizsSeter&l y Val His Thr 180185190 The Pro Ala Val Lou Gn
Set Set Ay kers>TymrrSaticlmnsdggendget Val 195200205 Val Thr Val Pro Set
Set Set Len Ay Thr Lys Thr Tyr Thr Cys WMh 210215220 ‘

W03/ 093320PC %@03101934 13 Val Asp His Lys Pro Ser Asn Thr Lys Val
Asp Lys Arg G n Ser 225230235240 Lys Tyr Ay Pro Pro Cys Pro Pro
Cys Pro Ala Resys@ u Phe Len Ay 245250255 Gy Pro Ser Val Phe Len Phe
Pro Pro Lys Rems>LyssAsp Thr Len Met 260265270 Ile Sex Arg Thr Pro G n
Val Thr Cys Val Val Val Asp Val Ser G n 275280285 G n Asp Pro G n Val

; 11
Gn Phe Asn T{IFITYr Vel A8R RYael, Gl Yol 1299395390
1 5 10

<210> 12
<211> 13
<212> PRT

<213> Artificial Sequence

<220>

<223>

<220>

<221> TSIV

<400> 12

Gly Asn Asn Tyr Val Thr Tyr Lys Arg Asn Leu Lys Gly

1 5 10

<210> 13

<211> 17

<212> PRT

<213>

<220>

<221> CDR-H2 (T57A) H!

<400> 13

Gly Ile Asn Pro Gly Asn Asn Tyr Ala Thr Tyr Lys Arg Asn Leu Lys
1 5 10 15
Gly

<210> 14

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223>

<220>
<221> K60R

<400> 14
Gly Asn Asn Tyr Thr Thr Tyr Arg Arg Asn Leu Lys Gly
1 5 10

<210> 15



H's Asn Ala Lys Thr
305310315320 My Val

Asn lily 325330335 Lys G n Tyr
Pro Sex Ser I&@%@9§45350 G n Lys Thr

Mp Gn Pro G

Thr Lys Asn G n Val
Pro Sex Asp
G n Asn
Ser Phe
Gn du
Hi s Asn
465

Phe ng‘niztyr

fly Asn VaI
Hi s Typ20bhr

<4
WO 03/ 093320 Gly

1
Gly
<210>
<211>
<212>
<213>

<220>
<221>

<400>

Ile Ala Val
Asn T?F”EyslThr Thr Pro Pro 405410415 Val

<210> 31 <221>> ZODEOI2<PKERPR) BNA <213> Artifici al
<223> <220> <221> FuII

Lys Pro My Gn Gn Gn Phe Asn Ser Thr Tyr
Val Ser Val Len Thr Val Len His Gn Asp Trp Len
Lys Cys Lys Val Ser Asn Lys Ay Len

Ile Ser Lys Al a Lys sg,[;/ o]
5360365 Tyr Thr Len E5>ro Pro Ser ‘E?%a}ak?é{
Ser 370375380 Len Thr “Cys Lea Val Lys Gy Phe Tyr

G n 385390395400 Trp G n Ser Asn Ay Gn Pro
Len Asp Ser Asp vy
P&.r Arg Len Thr Val 420425430 Asp Lys Sex My Trp
Phe Sex Cys Sex Val Met 435440445 His G n Ala Len
G n Lys Sex Len Sex Lea Ser 450455460 Len 3y Lys
Sequence <220>

DNA sequence of grafted heavy chain <400>31

gle Asn Pro Gly Asn Asn Tyr Thr Thr Tyr Arg Arg Asn Leu Lys

5 10 15

16
17
PRT

CDR-H2 (T57A K60R) H'''

16

Gly Ile BAsn Pro Gly Asn Asn Tyr Ala Thr Tyr Arg Arg Asn Leu Lys

1

Gly

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

<220>
<221>

<400>
Asp Ile
1

Asp Arg

Pro Lys

Ser Gly
50

Phe Ala
65

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

<220>
<221>

5 10 15

17

70

PRT

Homo sapien

DPK9
17
Gln Met Thr Gln Ser Pro Ser. Ser Leu Ser Ala Ser Val Gly
5 10 i5
Val Thxr Ile Thr Cys Trp Tyr Gln Gln Lys Pro Gly Lys Ala
20 25 30
Leu Leu Ile Tyr Gly Val Pro Ser Arg Phe Ser Gly Ser Gly
35 40 45
Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp
55 60
Thr Tyr Tyr Cys
70
18
11
PRT

Homo sapiens

JK1



PCT/ GB03/ 01934 aagcttgccg ccaccatgga cttcggattc tctctcgtgt tcctggcact
cattctcaag 60 ggagtgcagt gtgaggtgca attggtccag tcaggagcag aggttaagaa
gcctggtget 120 tccgtcaaag tttcgtgtaa ggctagecgge tacaggttca caaattattg
gattcattgg 180 gtcaggcagg ctccgggaca aggcctggaa tggatcggtg gcattaatcc

cgggaat aac 2W9 BAXFM ac

300

<400>
Phe Gly
1

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

<220>
<223>

<220>
<221>

<400>
Asp Val
1

Asp Arg

Tyr Gly

Gln
50

Pro

Asp
65

Arg

Ser Ser

Thr His

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

<220>
<223>

<220>
<221>

<400>
Asp Val

Asp Arg

Tyr Gly

18

Gln Gly Thr Lys Val
5

19

113

PRT

Artificial Sequence

gbl

18

Gln Val Thr Gln Ser

Thr
20

Val Ile Thr Cys

Asn Thr Phe Leu Ser

35

Leu Leu Ile Tyr Gly

55
Phe Ser

Gly Ser Gly

70
Gln Pro
85

Leu Glu Asp

Gln Pro Thr Phe

100

Tyr

20

113

PRT

Artificial Sequence

gL2

20
Val Val Thr Gln Ser
5

Val Thr Ile Thr Cys
20

Asn Thr Phe Leu Ser
35

Glu Ile Lys Arg
10

Ser Leu Ser

10

Pro Ser

Arg Ser Ser Gln Ser

25
His

Txp Leu

40

Tyx Lys

Ile Phe

60

Ser Asn Arg

Ser Gly Thr Asp Phe

75
Phe

Ala Thr

90

Tyr Tyr

Gln
105

Gly Gly Thr Lys

Ser Leu Ser
10

Pro Ser

Arg Ser Ser Gln Ser

25

Trp Tyr Leu His Lys
40

Ala

Leu

Pro

45

Ser

Thr

Cys

Val

Ala

Leu

Pro
45

at at aggagaaa attcgagggc agagt t acgXC TRy yedga

Val
15

Ser Gly

Ala
30

Asn Ser

Gly Lys

Gly Val Pro

Leu Thr Ile

80

Gln
95

Leu Gly

Glu
110

Ile Lys

Ser Val Gly
15

Ala Asn Ser
30

Gly Lys Ala



cacctccaca agcactgtct acatggagct gtcatctctg agatccgagg acaccgcagt
gtactattgt 360 actagagaag gctacggtaa ttacggagcc tggttcgect actggggcca
gggt acccta 420 gtcacagtct cctcagcttc tacaaagggc ccatccgtct tccccctgge

gccctgetce 4 cacct ccgagagcac agccgccctg ggectgectgg tcaaggacta
cttecccgaa 5380@32(%%??3acgg . gPCT/GBog/%DM

Pro Gln Leu Leu Ile Tyr Gly Ile Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile
65 70 75 80

Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln Gly
85 S0 95

Thr His Gln Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105 110

Arg

<210> 21

<211> 80

<212> PRT

<213> Homo sapiens

<220>
<221> DP7
<400> 21
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Sexr Gly Tyr Thr Phe Thr Trp Val
20 25 30
Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met Gly Lys Phe Gln Gly
35 40 45
Arg Val Thr Met Thr Arg BAsp Thr Ser Thr Sex Thr Val Tyr Met Glu
50 . 55 60
Leu Ser Ser Leu Arg Ser Glu Asp. Thr BAla Val Tyr Tyr Cys BAla Arg
65 70 75 80
<210> 22
<211> 11

<212> PRT
<213> Homo sapiens

<220>

<221> JH4

<400> 22

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
1 5 10
<210> 23

<211> 121

<212> PRT

<213> Artificial Sequence

<220>
<223>

<220>



t gt cgt ggaa
cct caggact
agacct acac
gt gagaggcc
t ggacgcacc
ctcacccgga

ct caggcgcc
ctactccctc
ct gcaacgt a
agcacaggga

O J¥FI2YC

<221>

<400>

Glu
1

Ser

Trp

Gly

Lys

65

Met

Thx

Gln

Val

Val

Ile

Gly

50

Gly

Glu

Arg

Gly

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

<220>
<223>

<220>
<221>

<400>

Glu
1

Ser

Trp

Gly

Lys
€5
Met

Thr

Gln

val

Val

Ile

Gly

50

Gly

Glu

Arg

Gly

gEl
23
Gln
Lys
His
35

Ile

Axg

Leu

Glu

Thrx
115

24
121
PRT

ct gaccagcg gcgt gcacac

agcagcgt gg tgaccgtgcc

gat cacaagc ccagcaacac

gggagggt gt ct gct ggaag

agccccagcc cagggcagca
8

Leu Val Gln Ser Gly Ala Glu
Val Ser Cys Lys Ala Ser Gly
20 25

Trp Val Arg Gln Ala Pro Gly
40

Asn Pro Gly Asn Gln Tyr Thr
55

Ala Thr Leu Thr Ala Asp Thr
70

Ser Ser Leu Arg Ser Glu Asp
85 90

Gly Tyr Gly Asn Tyr Gly Ala
100 105

Leu Val Thr Val Ser Ser
120

Artificial Seguence

gH4
24

Gln
Lys
His
35

Ile
Arg
Leu

Glu

Thr

Leu Val Gln Ser Gly Ala Glu
Val Ser Cys Lys Ala Ser Gly
20 25

Trp Val Arg Gln Ala Pro Gly
40

Asn Pro Gly BAsn Asn Tyr Ala
55

Ala Thr Leu Thr Ala Asp Thr
70

Ser Ser Leu Arg Ser Glu Asp
85 90

Gly Tyr Gly Asn Tyr Gly Ala
100 105

Leu Val Thr Val Ser Ser

ctteccggct 600 gtcctacagt
ctccagcagc 660 ttgggcacga
caaggtggac 720 aagagagttg
ccaggctcag 780 ccctcctgcec
aggcat gccc 84BCHeBegdt C

Val Lys Lys Pro Gly Ala
Tyr Arg Phe Thr Asn Tyr
30

Gln Gly Leu Glu Trp Ile
45

Thr Tyr Lys Arg Asn Leu
60

Ser Thr Ser Thr Val Tyr
75 80

Thr Ala Val Tyr Tyr Cys
95

Trp Phe Ala Tyr Trp Gly
110

Val Lys Lys Pro Gly Ala
15

Tyxr Arg Phe Thr Asn Tyr
30

Gln Gly Leu Glu Trxrp Ile
45

Thr Tyr Arg Arg Asn Leu
60

Ser Thr Ser Thr Val Tyr
75 80

Thr Ala Val Tyr Tyr Cys
95

Trp Phe Ala Tyr Trp Gly
110



ggcct ct gac
ccgggcagcec
gcgct cagac
aagcccaccc
tctcctccca

caccccactc
acaggct gga
ct gccaagag
caaaggccaa

g MBYEF0

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

<220>
<223>

<220>
<221>

<400>

Glu
1

Ser

Trp

Gly

Lys

65

Met

Thr

Gln

Val

Val

Ile

Gly

50

Gly

Glu

Arg

Gly

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

<220>
<223>

<220>
<221>

<400>

Glu
1
Ser

Trp

Gly

Val

Val

Ile

Gly

115

25
121
PRT

Artificial Sequence

gH5
25
Gln Leu
Lys Val

20

His Trp
35

Ile Asn

Arg Val

Leu Ser

Glu Gly

100

Thr Leu
115

26
121
PRT

Val

Ser

Val

Pro

Thx

Ser

85

Tyr

Val

Gln Sér
Cys Lys
Arg Gln
Gly Asn

55
Met Thr
70
Leu Arg

Gly Asn

Thr Val

Artificial Sequence

gHé

26

Gln Leu Val Gln Ser

5

Lys Val Ser Cys Lys

20

His Trp Val Arg Gln

35

Ile Asn Pro Gly Asn

55

120

Gly

Ala

Ala

40

Asn

Ala

Sex

Tyr

Ser
120

Gly
Ala
Ala

40

Asn

Ala

Ser
25

Pro.

Tyr

Asp

Glu

Gly

105

Ser

Ala
Ser
25

Pro

Tyr

at gcccaggg agagggtctt
t gcccct acc ccaggccctg
ccat at ccgg gaggaccctg
actctccact ccctcagctc
actcccaatc ttctctct%c

Glu
10

Gly
Gly
Ala
Thr
Asp

90

Ala

Glu

10

Gly

Gly

Ala

900 ctggattttt ccaccaggct

960 cgcatacagg ggcaggt gct
1020 cocctgacct
agacaccttc 1060
agagtccaaa 1P4F/GB03/01934

Val Lys Lys Pro Gly Ala
15

Tyr Arg Phe Thr Asn Tyr
3¢

Gln Gly Leu Glu Trp Ile
45 -

Thr Tyr Arg Arg Asn Leu
60

Ser Thr Ser Thr Val Tyr
15 80

Thr Ala Val Tyr Tyr Cys
95

Trp Phe Ala Tyr Trp Gly
110

Val Lys Lys Pro Gly Ala
15

Tyr Rrg Phe Thr Asn Tyr
30

Gln Gly Leu Glu Trp Ile
45

Thr Tyr Arg Arg Lys Phe
60



t at ggt cccc
aggcgggaca
egggt gct ga
gggggaccat
gat ct cccgg
aagaccccga

R8s

St

gagg tcacgtgcegt ggtggtg

catgcccacc atgcccaggt aagccaaccc aggcctcgcc ctccagctca
1200 ggtgccctag agtagcctgc atccagggac aggccccagc
cgcatccacc 1260 tccatctctt cctcagcacc tgagttcctg

gttccoccca 1320 aaacccaagg acactctcat
gac 1380 gt gagccakfgt/GB3/01934

ggt ccagttc aact ggtacg

Gln Gly Arg Ala Thr Leu Thr

65

Met Glu
Thr Arg
Gln Gly

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

<220>
<223>

<220>
<221>

<400>
Glu Val
1

Ser Val

Trp Ile

Gly Gly
50

Gln Gly
65

Met Glu
Thr Arg
Gln Gly

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

<220>
<223>

<220>
<221>

<400>

70

Leu Ser Ser Leu Axg

85

Glu Gly Tyr Gly asn

100

Thr Leu Val Thxr Val

115

27
121
PRT

Artificial Sequence

gHh7
27
Gln
Lys
His
35

Ile

Axrg

Leu

Glu

Thr

115

28
239
PRT

Leu

Val
20

Trp

Asn

Val

Ser

Gly

100

Leu

val

Ser

Val

Pro

Thr

Ser

85

Tyr

Val

Gln

Cys

Gly
Met
70

Leu

Gly

Thr

Sexr

Lys

Gln

Asn

55

Thr

Arg

Asn

val

Artificial Sequence

Ala
Ser
Tyr

Sex
120

Gly
Ala

Ala

40

Asn

Ala

Ser

Tyr

Ser
120

Asp
Glu
Gly

105

Ser

Ala

Ser

25

Pro

Tyr

Asp

Glu

Gly

105

Ser

Thr Ser Thr Ser Thr

Asp
90

Ala

Glu
10

Gly
Gly
Ala
Thr
Asp
90

Ala

15

Thr Ala Val Tyr

Trp Phe Ala Tyr

Val

Tyr

Gln

Thr

Ser

75

Thr

Trp

Lys

Arg

Gly

Tyr

60

Thr

Ala

Phe

Full sequence of grafted light chain

28

Lys

Phe

Leu

45

Arg

Ser

Val

Ala

110

Pro

Thr

30

Glu

Arg

Thr

Tyr

Tyr
110

Val
Tyr
95

Trp

Gly

Asn

Trp

Lys

vVal

Tyx
85

e ke R

Tyr
80
Cys

Gly

Ala

Tyxr

Ile

Phe

Tyr

80

Cys

Gly




t ggat ggcgt ggaggt gcat
tt caacagca cgtaccgt gt
ct ggct gaac ggcaaggagt
cgt cct ccat

ot ggaggge AR

1680

cagggcagcc

Met Lys Leu
1
Ala

Ser Arg

Ala Val

35

Ser

Ala
50

Leu Asn

Pro
65

Gly Lys

Ser Gly Val

Thr Leu Thr

Gln
115

Cys Leu

Val Glu

130

Ile

Pro Ser

145

Asp

Leu Asn Asn

Asn Ala Leu

Ser Lys Asp

195
Ala Asp
210

Tyr

Gly
225

Leu Ser

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

28
781
DNA

<220>
<221>

<400> 29
ttcgaagcceg

1440 aat gccaaga caaagccgcg ggaggagcag
ggt cagcgtc 1500 ctcaccgtcc tgcaccagga
acaagtgcaa ggtctccaac 1560 aaaggcctcc

at ct ccaaag ccaaaggt gg gacccacggg 16g4gBo3/01934

gaggt cagct cggcccacge tctgecctgg gagtgaccgce

Pro

Gly

20

Gly

Ser

Ala

Pro

Ile

100

Gly

Lys

Glu

Phe

Gln

180

Ser

Glu

Serxr

ccaccatgaa

Val Arg Leu
5
val

Asp Gln

Asp Arg Val

Asn
55

Tyr Gly

Gln
70

Pro Leu

Asp Phe

85

Arg

Ser Ser Leu

Thr His Gln

Thr Val

135

Arg

Gln Leu

150

Lys

Tyr Pro

165

Arg

Ser Gly Asn

Thr Tyr Ser

Lys His Lys

215

Val
230

Pro Thr

gttgectgtt

Leu Val

Val Thr

25

Thr
40

Ile

Thr Phe

Leu Ile

Ser Gly

Gln Pro

105

Pro
120

Tyr
Ala Ala
Ser Gly
Glu Ala

Gln
185

Serx

Leu
200

Ser
Val Tyr

Lys Ser

Leu Leu
10

Gln Ser

Thr Cys
Leu Ser
Tyr Gly

Sex
90

Gly
Glu Asp
Thr Phe

Pro Ser

Ala
155

Thr

Lys Val

170

Glu Ser

Ser Thr

Ala Cys

Phe Asn

235

aggctgttgg

Leu
Pro
Arg
Trp
60

Ile
Ser
Phe
Gly
Val
140
Ser
Gln
Val
Leu
Glu

220

Arg

tgcttetgtt

Phe Trp Ile

15
Ser Leu
30

Sex

Ser Ser Gln

45
His

Tyr Leu

Ser BAsn Arg

Gly Thr Asp

85
Ala Thr
110

Gln
125

Gly Thr

Phe Ile Phe

Val Val Cys

Val
175

Trp Lys

Thr Glu

1390

Gln

Thr
205

Leu Ser

Val Thr His

Gly Glu Cys

Full DNA sequence of grafted light chain

Pro
Serxr
Ser
Lys
Phe
80

Phe
Tyr
Lys
Pro
Leu
160
Asp
Asp
Lys

Gln

gttctggatt

cctgettcecce
ggagaccggg
acctttttgt
atctctaaca
ttcaccctca
ggtacacatc

ggggtgacgt
tcaccatcac
cttggtatct
gatttagtag
cgatctcgtce
agecgtacac

tcaagtgacc
ttgtagatce
gcacaaacca
tgtaccagac
tctccagceca
attcggtcag

cagagcccat
agtcagagtc
ggtaaagcce
aggttcageg
gaagatttcg
ggtactaaag

ccagcctgag
ttgcaaacag
cacaattgct
gttcecggaag
ccacttatta
tagaaatcaa

cgcatctgta
ttatgggaac
catctacgga
tggtactgat
ctgtttacaa
acgtacggta

60

120
180
240
300
360
420




t gt gccaacc tctgtcccta

t acagcaggc taaccg

ga

ctcatgctcc gtgatgcatg aggctctgca

ccgagagcca caggtgtaca ccctgccccc 1740

at cccaggag gagat gacca agaaccaggt cagcctgacc tgcctggtca aaggetteta

1800 ccccagcgac atcgccgtgg agt gggagag caat gggcag ccggagaaca

act acaagac l@%&s ggcctccc gt gctggact ccgacggctc cttcttcctg
g 1920 caagagcagg tgqgaggagg ggaatgtc?

gcggecccat
tctgttgtgt
gataacgcce
agcacctaca

ctgtcttcat
gcctgctgaa
tccaatcggg
gcctcagcag

cttececcgecea
taacttctat
taactcccag
caccctgacg

tctgatgage
cccagagagyg
gagagtgtca
ctgagcaaag

agttgaaatc
ccaaagtaca
cagagcagga
cagactacga

tggaactgcce
gtggaaggtg
cagcaaggac
gaaacacaaa

gtctacgcct
aggggagagt

(o]

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

<220>
<223>

<220>
<221>

<400>
Met Asp
1

Val Gln

Pro Gly

Thr Asn

50

Glu
65

Trp

Lys

Thr Val

Tyr Tyr

Tyr Trp

130
Gly Pro
145

Ser Thr

val Thr
Phe

Pro

Thr
210

Val

30
467
PRT

gcgaagtcac
gttagaggga

ccatcagggc
gaagtgccee

Artificial Sequence

ctgagctcge
cacctgctcc

Full sequence of grafted heavy chain

30
Phe Gly

Glu
20

Cys

Ala
35

Ser

Tyr Trp

Ile Gly

Phe Gln

Met
100

Tyr

Cys Thr

115

Gly Gln

Ser Val

Ala Ala

Val Ser

180

Ala
195

Val

Val Pro

Phe Ser
5

vVal Gln

Val Lys

Ile

His

Ile
70

Gly

Gly
85

Arg
Glu Leu
Arg Glu
Gly Thr

Pro
150

Phe

Leu Gly
165

Trp Asn

Leu Gln

Ser Ser

Leu Val Phe Leu
10

Gln
25

Leu Val Ser

Val Ser

40

Cys Lys

Trp Val Arg Gln

55

Asn Pro Gly Asn

Val Thr Met Thr

SO

Leu
105

Ser Ser Arg

Gly Tyr Gly Asn

120

Leu Val Thr Val

135

Leu Ala Pro Cys

Cys Leu Val Lys

170

Ala
185

Ser Gly Leu

Ser Leu

200

Ser Gly

Ser Leu Gly Thr

215

Ala Leu

Gly Ala

Ala Ser

Ala Pro

60

Asn
75

Tyr
Ala Asp

Ser Glu

Tyr Gly

Ser
140

Ser

Ser
155

Arg
Asp Tyr
Thr Ser
Ser

Tyr

Thr
220

Lys

Ile
Glu
Gly
45

Gly
Ala
Thr
Asp
Ala
125
Ala
Ser
Phe
Gly
Leu

205

Tyr

ccgtcacaaa
tcagttccag

Leu

Val

30

Tyr

Gln

Thr

Ser

Thr
110

Trp

Ser

Thr

Pro

Val
190

Ser

Thr

gagcttcaac
cctgggaatt

Lys

15

Lys

Arg

Gly

Tyr

Thx

85

Ala

Phe

Thr

Ser

Glu

175

His

Sex

Cys

Gly

Lys

Phe

Leu

Arg

Ser

Val

Ala

Lys

Glu

160

Pro

Thr

Val

Asn

FT /GB03/01934

480
540
600
660
720
780
781




1980 caaccactac acacagaaga gcctctccct gtctctgggt aaat gagtgc
cagggccggc 2040 aagcccccgc tccccgggct ctcggggtcg cgcgaggatg
cttggcacgt accccgtcta 2100 catacttccc aggcacccag aagcacccac :

cactgccctg gglC c 2160 cat ggaaat a <210>32 <211> < >
DNA <213> Ar ﬂqtlg@?%%o Sequence <220> <223>3 PCTGBE6534

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

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

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

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser Gln
275 280 285

Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val
280 285 300

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr
305 310 315 320

Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
325 330 335

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Gly Leu Pro Ser Ser Ile
340 345 350

Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Glan Val
355 360 365

Tyr Thr Leu Pro Pro Ser Gln Glu Glu Met Thr Lys Asn Gln Val Ser
370 375 380

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu
385 390 395 - 400

Trp Glu Ser Asn'Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
405 410 415

Val Leu Asp Ser Asﬁ Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr Val
420 425 430

Asp Lys Ser Arg Trp Gln Glu Gly Asn Val Phe Ser Cys Ser Val Met
435 440 445 -

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
450 455 460

Leu Gly Lys
465

<210> 31

<211> 2160

<212> DNA

<213> Artificial Sequence

<220>
<223>

<220>
<221> Full DNA sequence of grafted heavy chain

<400> 31




<220> <221> 544gH1 Ti <400> 32 agtgtgaggt gcaattggtc cagtcaggag
cagaggttaa gaagcctggt gcttccgtca 60 aagtttcgtg taaggctagc ggctacaggt
tcac94 <210> 33 <211> 96 <212> DNA <213> Artificial Sequence <220>
<223> WO 03/093320PCDGB01, 01934 15 <221>5449111 T2 <400>33
gtggcattaa tWOIWYEY3% cagtacacta catat aaaag aaatctaaag ggBaSEE940
cgctgaccgc ggacacctcc acaagcactg tct aca964<210> 34 <211> 95 <212> DNA'
<213> Artificial Sequence <220> <223> <220> <221> 54401 T3 <400> 34

=Tl

<220>

&L
dt

ad

gty gdiga
e
tosgealqd

g&rgh£Cattd

rp639 ssgteiig;s
0 502 feanndtedd
&9 aLgL ¢agE3asraasiReagaga obb
at ccgaagt c cabggttggey gearageit btcadtt@lagaldddagd GeactydagtOgtacdiZat DNA6O

Ry

agagaaggct acgichatdoca qcaerRgert g coyatde ceactcagefy Jeegerstt erddetcagt c 60
acagt ct cct cagﬁﬁg’{‘é‘tagé %\g
<213> Artifi cLgis S

ggaccaattg cagsdseasac

taggst,
il

%

<213> Artifi cretlag@Pgaerrtecogarbtacggagee tggttegect actggggeca gggtacccta 420
gtcacagtct cctcagcttc tacaaagggc ccatccgtct tccccctgge gecctgetcec 480
aggagcacct ccgagagcac agccgcecctg ggctgecctgg tcaaggacta cttcceccgaa 540
ccggtgacgg tgtcgtggaa ctcaggcgece ctgaccageqg gegtgcacac ctteccegget 600
gtcctacagt cctcaggact ctactcccte agcagegtgg tgaccgtgec ctccageage 660
ttgggcacga agacctacac ctgcaacgta gatcacaagc ccagcaacac caaggtggac 720
aagagagttg gtgagaggcc agcacaggga gggagggtgt ctgctggaag ccaggctcag 780
cccteetgee tggacgcace ceggetgtge agccccagec cagggcagca aggcatgecce 840
catctgtcte ctcaceccgga ggectctgac caccccactce atgcccaggg agagggtett 900
ctggattttt ccaccaggct ccgggcagec acaggetgga tgcccctacc ccaggecctg 9260
cgcatacagg ggcaggtgct gcgctcagac ctgccaagag ccatatccgg gaggaccctg 1020
cccctgacct aagcccacce caaaggccaa actctccact cectecagetc agacaccttce 1080
tctectecca gatctgagta actcccaatce ttctectetge agagtccaaa tatggtcecce 1140
catgcccace atgcccaggt aagccaacce aggcctcgece ctccagetca aggcgggaca 1200
ggtgccctag agtagcctge atccagggac aggccccage cgggtgcectga cgcatccacce 1260
tccatctctt cctcagcace tgagttcctg gggggaccat cagtcttect gttcccceeca 1320
aaacccaagg acactctcat gatctcccgg acccctgagg tcacgtgegt ggtggtggac 1380
gtgagccagg aagaccccga ggtccagttc aactggtacg tggatggegt ggaggtgeat 1440
aatgccaaga caaagccgcg ggaggagcag ttcaacagca cgtaccgtgt ggtcagegtce 1500
ctcaccgtcc tgcaccagga ctggctgaac ggcaaggagt acaagtgcaa ggtctccaac 1560
aaaggcctcc cgtcctccat cgagaaaacc atctccaaag ccaaaggtgg gacccacggg 1620
gtgcgaggge cacatggaca gaggtcagct cggecccaccce tctgecctgg gagtgacege 1680
tgtgccaacce tctgteccta cagggcagec ccgagagcca caggtgtaca ccctgecece 1740
atcccaggag gagatgacca agaaccaggt cagcctgacc tgcctggtca aaggcettcta 1800
ccccagcgac atcgeegtgg agtgggagag caatgggcag ccggagaaca actacaagac 1860
cacgcctecec gtgetggact ccgacggcte cttecttecte tacagcagge taaccgtgga 1920
caagagcagg tggcaggagg ggaatgtctt ctcatgetcc gtgatgcatg aggctctgea 13880
caaccactac acacagaaga gcctctccct gtctctgggt aaatgagtge cagggecggce 2040
aagccceecge teeccggget cteggggteg cgecgaggatg cttggeacgt acccegtcta 2100
catacttcce aggcacccag catggaaata aagcacccac cactgccctg gcectcegaatte 2160
<210> 32
<211> 94
<212> DNA
<213> Artificial Sequence
<220>
<223>
<220>
<221> 544gH1 T1
<400> 32
agtgtgaggt gcaattggtc cagtcaggag cagaggttaa gaagcctggt gcttcegtcea 60
aagtttegtg taaggctagc ggctacaggt tcac 94
<210> 33
<211> 96
<212> DNA
<213> Artificial Sequence
<220>
<223>




<223> <220> <221> 54401 82 <400> 36 gattcccggg attaatgcca ccgatccatt
ccaggccttg tcccggagcc tgcctgaccc 60 aatgaatcca ataatttgtg aacctgtagc
cgctagc97 <210> 37 <211> 93 <212> DNA <213> Artificial Sequence <220>
<223> <220> 22205 0401 83 WO 03/ 093320PCT/ GB03/ 01934 164éMd30R4
cgtaattacc 3¥agcc ct ctagtacaat agtacactgc ggtgtcctcg gatctcagag 60
at gacagctc catgtagaca gtgcttgtgg agg93 <210> 38 <211> 21 <212> DNA
<213> ArtificL§h>Segyg§§eT;220> <223> <220> <221> 54401 FlI <400>38
gaat aaaagc ttgccgccac €21 <210> 39 <211> 22 <212> DNA <213>
Artificial Seqiwncesg220> <223> <220> <221> 54401 Rl <400> 39
tttcttgggc ccutdogitaga tag2dhgedt] OadtdcathlcsBdtaaaag aaatctaaag ggcagagcaa 60

cgctgaccge ggacacctcecc acaagcactg tctaca 96
<210> 34

<211> 95

<212> DNA

<213> Artificial Sequence

<220>
<223>

<220>
<221> 544gH1 T3

<400> 34

agagaaggct acggtaatta cggagcctgg ttcgectact ggggccaggg taccctagte 60
acagtctect cagettctac aaagggccca agaaa 95
<210> 35

<211> 54

<212> DNA

<213> Artificial Sequence

<220>

<223>

<220>

<221> 544 gHl Bl

<400> 35

ggaccaattg cacctcacac tgcactccct tgagaatgag tgccaggaac acgagagaga 60
atccgaagtc catggtggcg gcaagctttt attc 94
<210> 36

<211> 97

<212> DNA

<213> Artificial Sequence

<220>

<223>

<220>

<221> 544gH1 B2

<400> 36

gattcccggg attaatgcca ccgatccatt ccaggccttg tcccggagec tgcctgacce 60
aatgaatcca ataatttgtg aacctgtagc cgctagce 97
<210> 37

<211> 93

<212> DNA

<213> Artificial Sequence

<220>

<223>

<220>

<221> 544gH1 B3




<212> DNA <213> Artificial Sequence <220> <223> <220> <221> 544 gL1
Ti <400> 40 gcttcccggg gtgacgttca agtgacccag agcccatcca gcctgagcgce
atct gt agga 60 gaccgggtca ccatcacttg tagatcc87 <210>41 <211> 90 <212>
DNA <213> Artificial Sequence <220> <223> <220> <221> 544 glL1 T2
<400>41 t at CYYEEP2accaggt aa agccccacaa ttgetcatct acgg §03/01934
taacagattt 60 17 agtggtgtac cagacaggtt B%gcggttccgo <210>42 <211> 91
<212> DNA <213> Artificial Sequence <220> <223> <220> <221>54491,1 T3
<400>42 agatttcgcc acttattact gtttacaagg tacacatcag ccgtacacat

t cggt caggg 664%%ct #dagt a gaaat caaac gtacggc tg c91 <210>43 <211> 88
<212> DNA <2 f§§ag =9 32?1 ct‘5 &agq_fgc %%8%30%3 ggtgtccteg gatctcagag 60
a agaca gtgc

gacagctc catg gtgg agg 93
<210> 38
<211> 21

<212> DNA
<213> Artificial Sequence

<220>
<223>

<220>
<221> 544gHl F1

<400> 38

gaataaaagc ttgccgccac ¢ 21
<210> 39

<211> 22

<212> DNA

<213> Artificial Sequence

<220>

<223>

<220>

<221> 544gHl1 R1

<400> 39

tttettggge cctttgtaga ag 22
<210> 40

<211> 87

<212> DNA

<213> Artificial Segquence

<220>

<223>

<220>

<221> 544 gLl T1

<400> 40

gctteccggg gtgacgttca agtgacccag agcccatcca gectgagege atctgtagga 60
gaccgggtca ccatcacttg tagatcc 87
<210> 41

<211> 90

<212> DNA

<213> Artificial Sequence

<220>
<223>

<220>
<221> 544 gLl T2

<400> 41
tatctgcaca aaccaggtaa agccccacaa ttgctcatct acggaatctc taacagattt 60




gaacgt cacc ccgggaagca ggaatccaga acaacagaag caccaacagc ctaacaggca 60
acttcatggt ggcggcttcg aatcatcc88 <210>44 <211> 88 <212> DNA <213>
Artificial Sequence <220> <223> <220> <221> 54491,1 82 <400>44
ctttacctgg tiigf:eeass taccaagaca aaaaggtgtt cccataactg ttg%&&%g?‘% 3§0
tctgactgga tctacaagtg atggtgac88 <210> 4; <211> 90 <212> 3
Artificial Sequence <220> <223> <220> <2 Z> 54491,1 83 <400>45
aacagt aat a agt ggcgaaa tcttctqggct agacga gat cgtgagg gtgaaatcag 60
taccacttcc ggaggg%%g R af@?ﬁ%c‘faéﬁg&%%% <212> DNA <213> Artificial 3
Sequence <220218223% <220> <221>544gL1 FI <400>46 ggatgattcg
aagccgccac20 «219>431 <211>21 <212> DNA <213> <220> <221> 544gL1 H

<400>47 <212> DNA
<213> Artificial Sequence

<220>

<223>

<220>

<221> 544qgL1 T3

<400> 42

agatttcgcc acttattact gtttacaagg tacacatcag ccgtacacat tcggtcaggg 60
tactaaagta gaaatcaaac gtacggcgtg c 921
<210> 43

<211> 88

<212> DNA

<213>

<220>

<221> 544gLl Bl

<400> 43

gaacgtcacc ccgggaagca ggaatccaga acaacagaag caccaacagc ctaacaggca 60
acttcatggt ggcggctteg aatcatcce 88
<210> 44

<211> 88

<212> DNA
<213> Artificial Sequence

<220>

<223>

<220>

<221> 544gL1 B2

<400> 44

ctttacctgg tttgtgcaga taccaagaca aaaaggtgtt cccataactg tttgcaagac 60
tctgactgga tctacaagtg atggtgac 88
<210> 45

<211> 90

<212> DNA

<213> Artificial Sequence

<220>

<223>

<220>

<221>  544gLl1 B3

<400> 45

aacagtaata agtggcgaaa tcttctgget ggagagacga gatcgtgagg gtgaaatcag 60
taccacttcc ggaaccgctg aacctgtcetg 90
<210> 46

<211> 20



gcacgccgta cgtttgattt c21 <210>48 <211> 339 <212> DNA <213> nouse

<220> <221> DNA sequence of nouse nonocl onal
gatgttgtgg atctcttgca tacctgcaca tctggggtgc
t gact caaac ggtctagtca agcctggcca
a gtctccacag
ctgcctgtca getttggaga tcaagtttct
ctcctcatct atgggatttc caacagattt
gt &% acat cagccg

tccactctcc g

tattactgct tac

Qiodp

DNA <213> noud® 32220515948

<400>49 gaggt ¢cgaac tcctgcaagg cctgggcagg aagaggaact atggacctca

t at ggt aact teagzzsbgcagcagtc cttctggcta gtctagaatg tgaagggcaa _
tgggactgta caggtttacc gattggtggt ggccacactg
ct ggcaaggc aactactgga attaatcctg actgcagtca

9bttifgggettc ttcact gggt gaaataatta catccgccag

gcagcct gac
aagt gaggac
tct gcggt ct
attact gt ac

aagagagggc

acggggcctg
gt £3%4%et t ac

t g5tgccagy

cagacaggt t
cact ggcagqt
aacagt t
ggt t caggga
at aaaacgt

“EEquence of

5/44 'L
agcacaat aa
agcct gagga
cttgggaatg
ggaacacctt tttgtcttgg
cagatttcac actcaagatc
<210> 49 <211>363 <212>
nouse nonocl onal 5/44 VH

<400>48
tacacgttcg

caligEr g

gg@g&ﬁlggg cgt gaagat g aaaacagagg tactacgtat cactgcctac

CageHLELCE aagdd@cacd0 <211> 9 20
<210> 47
<211> 21
<212> DNA
<213>
<220>
<221> 544gLl1 R1
<400> 47
gcacgccgta cgtttgattt c 21
<210> 48
<211> 339
<212> DNA
<213> nmouse
<220>
<221> DNA sequence of mouse monoclonal 5/44 VL
<400> 48
gatgttgtgg tgactcaaac tccactctcc ctgectgtca gectttggaga tcaagtttcet 60
atctcttgca ggtctagtca gagtcttgca aacagttatg ggaacacctt tttgtettgg 120
tacctgcaca agcctggcca gtctccacag ctcctcatet atgggatttc caacagattt 180
tctggggtge cagacaggtt cactggcagt ggttcaggga cagatttcac actcaagatc 240
agcacaataa agcctgagga cttgggaatg tattactget tacaaggtac acatcagceg 300
tacacgttcg gaggggggac caagctggaa ataaaacgt 339
<210> 49
<211> 363
<212> DNA
<213> mouse
<220>
<221> DNA sequence of mouse monoclonal 5/44 VH
<400> 49
gaggtccaac tgcagcagtc tgggactgta ctggcaagge ctggggcttc cgtgaagatg 60
tcctgcaagg cttetggeta caggtttace aactactgga ttcactgggt aaaacagagg 120
cctgggecagg gtctagaatg gattggtggt attaatcctyg gaaataatta tactacgtat 180
aagaggaact tgaagggcaa ggccacactg actgcagtca catccgccag cactgectac 240
atggacctca gcagcctgac aagtgaggac tctgeggtct attactgtac aagagagggce 300
tatggtaact acggggectg gtttgettac tggggecagg ggactctggt caccgtctee 360
tca 363
<210> 50
<211> 9
<212> DNA
<213> Artificial Sequence



<212> DNA <213> Artificial Sequence WD 03/093320WECI 03/01934 19
<220> <223> sequence wi thin oligonucleotide priner <400> 50
gccgccacc9 <210> 51 <211> 101 <212> DNA <213> Artificial Sequence
<220> <223> 5' oligenucl eotide priner <400> 51 gcgcgcaagc_ttgccgccac
catggacttc gé‘&‘?@?&“b tcgtgttcct ggeactcatf, 60 ctcaagggagPFyggﬁgﬂ?ﬁa
ggt gcagctc gtcgagtctg g101

<220>

<223> sequence within oligonucleotide primexr

<400> 50

gcegecace 9
<210> 51

<211> 101

<212> DNA

<213> Artificial Sequence

<220>
<223> 5' oligonucleotide primer

<400> 51
gegcgecaage ttgccgccac catggactte ggattctcecte tcgtgttect ggecacteatt 60
ctcaagggag tgcagtgtga ggtgcagctc gtcgagtctg g 101



