WD 03/ 093320 PCT/ GB03/01934 1 BI OLOd 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 antibody nol ecul e and net hods for
produci ng tWe03@sebody nol ecule. In a natural antibody noPercBessivhacre are
two heavy chains and two |ight chains. FEach heavy chain and each |ight
chain has at its N-termnal end a variable domain. Each variable domain is
conposed of four famework regions (FRs) alternating with three 10

conpl enent arity determ ni ng regiBIOLQGIEAL. PROBUCHS dues in the variable
domains are conventionally nunbered according to a system devi sed by Kabat
et al. This systemis set forth in Kabat et al., 1987, in Sequences of
Protei ns of | nmurileogresdt mv&nﬁbﬂ&blatdslso e patibedyn nolculdeaviny apetifidityefor
Services, N H,_ USA (hereafter " at et at SUprQB%&) Thi s nunbering system
is used in tawHese delppminNgs pf ﬂtf—alt? ﬂﬁp@?%p%“glﬁﬁé h@wgf'éentfqunﬁaw alsped.
The Kabat sr 6gjaflldGo U HIRPEHR Ssed Of TR afibiBY Sndul L 2RO IS &t dryavtidemEhe

| i near nunbering of the am no acid residues. The actual |inear amno acid
sequence rrayan@bodg)’andec‘ﬂewer or additional amno acids than in the strict

Kabat nunbering corresponding to a shortening of, or insertion into, a
structural conpordemtnatuhleattbody nwiesulss ket areRo hgavyt PlmidOandatsioclightichaibs. e

domai n structu orrec a eri of ues be . m néd
for a gi venclgaﬂ%[’%ﬁ%vgy &ﬁlﬁggﬁ i’?‘n&%g {lttrsng tg?m%%nﬁ'ﬁ ”ﬂx dﬁ@%éff@hce of
the anti bodyvarable dom a@ﬂamdanﬁose&aifafouﬂlﬁﬁbﬁmﬂc sepipie NEFRs) Ih@m

heavy chai n vari abl e dogal n are | ocat 8%)% si dyes 31-35 C%ER

resi dues Ho-emplemsiay deframiping; rggieas 2 3&99 dho v be@qsn%mﬁemkabat

25 nunberin g:@Bsn ckd¥ea a I t
resi dues 24gc??4J%}ﬁCBR le)?l?b resfg{)}g;sﬂg ® Q%g:ﬁeﬁ{%éhééd @yaﬁg&?ggldgglss sggt@,hqgis&

(CDR-L3) accorthiingKabst teh e/ KAB8T, mnﬁmlemeﬁg)f lcewylsrqfchnmnnqlw@ﬁnmtea
ti bodi
\ml l:hod: gil Iolé gﬁg’%pr%?g%agtﬂlaﬁﬂ%ﬁﬁg%ﬁ%%wses%use IJirrHDAnch?c 21%3’%?? body

are grafted This muhiberuﬁg apwemris wsedi inntheofretcht specifiatibe aztocmlwbere)fotherwimnan

i mmunogl uI| |te directed mutagenesis using long oligonucleotides. The
WO 03/ 09 03/01934 2 CDRs determ ne the antigen binding

specificit y Of ('mlt'heti&ﬂ;I re81 ug dgsrlgnartlgllmsa Il(l) \1/1((:5"[I :}iwgybs? (r:(}rrespond directly with the linear

numbering of the amino acid residues. The actual linear amino acid sequence may contain

fewer or additional amino acids than in the strict Kabat numbering corresponding to a
shortening of, or insertion into, a structural component, whether framework or CDR, of the

20 basic variable domain structure. The correct Kabat numbering of residues may be
determined for a given antibody by alignment of residues of homology in the sequence of
the antibody with a “standard” Kabat numbered sequence.

The CDRs of the heavy chain variable domain are located at residues 31-35 (CDR-
H1), residues 50-65 (CDR-H2) and residues 95-102 (CDR-H3) according to the Kabat
25 numbering.

The CDRs of the light chain variable domain are located at residues 24-34 (CDR-

L1), residues 50-56 (CDR-L2) and residues 89-97 (CDR-L3) according to the Kabat
numbering.

Construction of CDR-grafted antibodies is described in European Patent

30 Application EP-A-0239400, which discloses a process in which the CDRs of a mouse

monoclonal antibody are grafted onto the framework regions of the variable domains of a

human immunoglobulin by site directed mutagenesis using long oligonucleotides. The



pepti de sequences carried on the framework regi ons of the variable domains.
The earliest work on humani si ng nonocl onal anti bodi es by CDR-grafting was
carried out on nonocl onal antibodi es recogni sing synthetic antigens, such as
NP. 5 However, exanples in which a nmouse nonocl onal anti body recogni sing

| ysozyne an&"h”foa%”?mnocl onal a ntibody recognising an ant PGEGBON0I AN
T-cells were humani sed by CDR-grafting have been descri bed by Verhoeyen et
at (Science, 239 1534-1536, 1988) and Ri echmann et al. (Nature, 332,
323-324, 1988 respectlvely Ri echmann et _at, found that the transfer of

the CDRs al ofDRsdeterarne e pRtiaea hindin aepf(q@mtofeﬁnt&odle@@asrw relgtively) shertat |
J. Exp. Med. g@ﬁ E NS d
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di verse group of neopl asns cases occur in older peo Ie

t
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i ncreasing age of "the popul ation an exposare nowWn ri
cl assi fi ca0i qalsdt ef yiGRHMIR ahd Wanemile X, BxMedgd32)\21IIVESY, 1970)peanhotdettes. | n

1994 the Revi sed A | ficat
"t oduced. | SENRFSITALYY e BATHR GARTE b S R CAAGSRORkte | WS Muhos
frequently i deittinki®en ofﬂ%nceetdrk A3ueEAve 36 bé hltde ®sPihhithy EHtRpatdl 18 Tbse of

subtypes. In everyday practice, the grouping of NHLs. into | ow, internediate

and hi gh- gr adee denos Jmmesorioregione Broppsedgtriteriaefor sgléemgawhﬁhs&mwrb agsidues
| |
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affectsthely In1ndiv pat1 en

i nvol ve other anat,0 oeled n ung,
gut and SIEI n. Théb* g‘l"@garsgf %:e%%rﬁmntﬁgc é;@% as a%g %s]slp%nﬁee%aé&bq%ed

| ynph nodes. mmldiﬂgU@ﬁgbﬁﬁeﬂﬂm\%&em&hﬂology,ﬂﬁt5359@9aﬂ998)nph0ma nost
frequently affects the gut, although primary |ynphoma of virtually every

organ has been dommmmdymﬁymhasrére asqwqrta)gmup nflnuﬁtﬂashsve"l‘he mnfpaity of cases
tiredness and wei. | 0ss ce or st.a S
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200,000 to 250,000 patients in the U.S. It is the second fastest rising cancer in the U.S,,

20 rising at a rate of about 55,000 new cases per year. The incidence is rising at a rate that is
greater than can be accounted for simply by the increasing age of the population and

exposure to known risk factors.

The classification of lymphoma is complex, and has evolved in recent decades. In

1994 the Revised European-American Lymphoma (REAL) classification was introduced.

25 This classification organises lymphomas of B cell (the most frequently identified), T cell

and unclassifiable origin into agreed subtypes. In everyday practice, the grouping of NHLs

into low, intermediate and high-grade categories on the basis of their general histological
appearance, broadly reflects their clinical behaviour.

NHL predominantly affects the lymph nodes but, in individual patients, the tumour
30 may involve other anatomical sites such as the liver, spleen, bone marrow, lung, gut and

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



5 extent of disease, was the major determ nant of therapy in NHL. This

I nformation nmay be refined by incorporating additional prognostic pointers,
i ncludi ng age, serum |l actate dehydrogenase |evels and performance st atus.
Even so, know edge of the Ann Arbor staging system together with the

hi st ol ogi caWwoas@93szoTunol ogi cal subtype of the tumour, is miwéEBodgs4aj Or
determ nant of treatnent. 10 Low grade NHg has an indol ent course, with a
medi an patient survival of 8 to 10 vyears. Survival is little inpacted by
currently avail abl e therapy, although irradiation of |ocal disease and

chenot her apyExtanodgls lysphoma ymest dreguéntlyr affests fhet gwin althouglhy airimayy dymphdmea of
Conbi ti f . | { I at
i sease  and A 85e7 Deditas ek SREMER 6y BRI BRI CRERE. LRGSR, ©

tends to di stmdhesatind wifghflosease of this grade requires urgent treatnent.
Radi ot herapy may be a useful conponent of treatnent in patients with very

lbul ky di segse. I\/BU?ﬁrlt'ef:étﬂly;%m‘e lfahemdgefa@gig syeteigrrbmd ehﬂl%@hb;mmr}:e:ﬂﬁﬁt@ift@éil and
ong-term di sease-free survival ,mg e.obtajiped in e an alf o
patients. Hi sﬁe@d@félsefﬁser‘gﬁ@mmawrs%@ﬁ%@mo Fin Nk iﬁ;I{Sr‘B@HE%‘EP’i way bal |y

for patientgaed by ﬁ{caﬂﬁ%ngradﬁ&ﬂpbﬂfg‘ﬁo&icsﬁélﬁ&m, QH&Iué:liﬁ%”&éi is&ﬁfzﬁzﬁzitﬂgl y

finding a place in“first 20 N ne therapy for patients wth poor-ris
di sease. Thedehydhemnaseilevelsanh perfarmance giatuan Evencioekoovilgige afj dhee dan vrbor

t herapeutic [ h I ﬁgl%t E§ . PEE ] |l derly age and
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toxicity of btilbthemmajér deterininant ofdiewinebnall prognosi s of each patient's disease.
| mproved treatnments, that are nore effective and better tolerated, are

needed. 12(5| Agent Bow g@esletNHL ihas ao thdoleslt cmﬁéeudéthmexgech%ﬁ patizxt ﬁgdiwgﬁf,s tc:c 10
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present on t kgveSbieh aipldyied ikt BngfdrinSdiscade-frod wireival tal b ddbinddoin m&fecns el | s
or plasma cells. Twg isoforns of CD22 exist in_nman. The predom nant form

(cD22(3) conhalf of patients.; Hhgh,dese Jherppy, vithysterp (gLl |SHRROF Watiitipduged inghally for
extracel | ul ap & o With reldpRed S22 BaMay didthse, bRGK iﬁgﬁgﬁér&{ﬁﬁlggpm # pBid i Bt have

a truncated Cytoplasm c dormain. Anfibodi es wh
20 line therapy for patients with poor-risk disease. The tendency in recent years for an

increasingly aggressive therapeutic approach must be balanced against the generally
elderly age and relative debility of many patients with NHL, and by the need to match the
toxicity of treatment to the individual prognosis of each patient’s disease.

Improved treatments, that are more effective and better tolerated, are needed.
25 Agents recently introduced include new cytotoxic drugs, progressively incorporated into

combinations, and the introduction of antibody-based therapies.

Non-Hodgkin’s lymphoma encompasses a range of B cell lymphomas. B cell
antigens therefore represent suitable targets for antibody therapy.

CD22 is a 135 kDa membrane glycoprotein belonging to a family of sialic acid
30 binding proteins called sialoadhesins. It is detected in the cytoplasm early in 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



bl ock CD22 adhesi on to nonocytes, neutrophils, |ynphocytes and erythrocytes
have been shown to bind within the first or second Ig-1like domain. The
cytoplasm c donmain of CD22 is tyrosine phosphorylated upon ligation of the B
10 cell antigen receptor and associates with Lyk, Syk and phosphati dyl

I nositol 3-wbnasesselhe function of CD22 is to down-nodul aper/ghes/dBosse! |
activation threshold. It can also nediate , cell adhesion through interaction
with cells bearing the appropriate sialoglycoconjugates. CD22 is expressed
in nmost B cell |eukaem as and | ynphomas, including NHL, acute |ynphoblastic
| eukaeni a l(B-téirhiu)h’ al dfﬂﬁ'rléh’tiagoﬂl y&ﬁ@h;()gwetaﬁ:l )ylrepdf&alrﬁs&;el(rﬁ-ﬁséﬂg ogrydas:ﬂaﬁceﬂl%pemlﬂl |y
acute non-|ynmphocytic.|eukaenja (ANLL Monocl gnal_ ant i I es against CD22
have been dedkis MiaBaliSigFEEH 1spresgnton thesures 24 preB sl Besils Prtwat
anti-CD22 ants{egp‘gguggrwagag_tei ne residues at V1144 and VL100. WO 96/ 04925
describes the VH and VL regions of the anti-CD22 anti body LL2. US 5686072

descri bes conbi naty ' - ti g)gl:leg ' |

98/ 42378 descri bewﬁgofgg%égétﬁggég‘sgﬁlm nt?goﬁl es}@o[g tﬁgy\%nga S?n?:nt
of B-cell 5nimbhmphegicbultn-lile @gHtikey darhaiAdin thedsxtraedmthr trisgion p eXlicl CB2hwa varigitt her
been recentlﬁ i censed, eg., Rituxan (an unl gbell d chineric human yl .
(+myl V- egi ongeks E&qu flempig A andomgy haye ayfrancated cyfop domain, Anfijpdies,which

di sease. Thegg,kinCidhBsibn RImEATHE Ridtropls Wbeﬁ@@i@téﬁm?&#gé heﬁéer@eeﬂf B

cells or the use of radionuclides, such as 13 or "90Y, which

associ ated phewatehindwithindbeiBrst pr sebonsnlg-likedomimi ci ans and patients. There
Is a need for an anti body nolecule to treat NHL whi ch can be used

repeat edly and pr dbdecedplesmicldpmaindofd®D22isdyroipe phoshlorglated upbs tigationefdhd Br an

ant i body | ecul e. which has. high affinit r 2 and. L ow . i nogenicity
0 humans 10s6etheiesh Bessaton Rt s wib LY, syR sl phgsePtiy Ritsico KRR ot F 2
first f aspect %ﬁlﬁdﬁﬁn Bf emcr[a)tzis fordoavi inodulste the Bhesn adfti\ﬁﬂ_bﬂ ﬂﬁwﬁﬁomp'lﬁﬁﬁ' eesdmydigtle
Specl ICIty (0] unan ,. conpri si, ng eqvy chnal n ereln_the varl able
domai n comrqeﬁ é@egoeﬁmﬁéen&é@ﬁ%a"@feﬁ%mpn%@emwpv% stalpgfycrermvagtesne
sequence given as H in 5 Figure 1 (SEQID NO 1) for COR-H , as H2 in Figure
1 (SEQ I D NO 2) offDE? wexprested ipmeq B cplb denkpsmias gng dyaphomase gnclyding NELL, heen

removed, of aukyhPhiistl Eehks IAALL)CShHE IpRRSHiL 1ekabilid Bs€0L91d L O

t he Kabat nunberi hg syste has been replaced by an "alternative am ho acid,
or an H2 ilA wiwpesiallp ecute norelygmphoogid lewkaemia(ANLIAnd t he reactive |ysine at
position 60 have been renoved for CDR-H2 or as H3 in Figure 1 (SEQ ID NG 3)
10 for CDR- H3. Monoclonal antibodies against CD22 have been described in the prior art. WO

98/41641 describes recombinant anti-CD22 antibodies with cysteine residues at V44 and

VL100. WO 96/04925 describes the Vy and V), regions of the anti-CD22 antibody LL2.

US 5686072 describes combinations of anti-CD22 and anti-CD19 immunotoxins. WO
20 98/42378 describes the use of naked anti-CD22 antibodies for the treatment of B-cell
| malignancies.

A number of antibody-based therapeutics have either been recently licensed, eg.

Rituxan (an unlabelled chimeric human y1 (+myl1V-region) specific for CD20), or are in
clinical trials for this disease. These rely either on complement- or ADCC- mediated

25 killing of B cells or the use of radionuclides, such as T or **Y, which have associated
preparation and use problems for clinicians and patients. There is a need for an antibody
molecule to treat NHL which can be used repeatedly and produced easily and efficiently.
There is also a need for an antibody molecule, which has high affinity for CD22 and low

immunogenicity in humans.

30



The anti body nol ecul e of the first aspect of the present invention conprises
at least one CDR selected fromH , H2 and H3 (SEQ ID NO 1, SEQ ID NO:2 and
SEQ ID NO 3) for the heavy chain variable domain. Preferably, the antibody
nol ecul e conprises at least two and nore preferably all three CDRs in the
heavy chai nW@&AA3/08832® donmin. 15 In a second aspect of the pcEssmMomwvention,
there is provided an anti body nol ecule hagving specificity for human CD22,
conprising a light chain wherein the variable domain conprises a CDR (as
defined by Kabat et al., (supra)) having the sequence given as LI in Figure
| (SEQ ID of ntion? in Figure 1 (SEQ ID NO5) for CDR-L2 or L3 in
Figure 1 (SEQ ID NO 6) for CDR-L3. 20 The anti body nol ecul e of the second
aspect of the prebeatfimshasmeet dhe poespati insentign prowides aprentibply swiesulecbavingym

Ielhai h2vgpgat?%&§§'%i I}@n%f' ég% H%R g’&ﬁ?%oe%;? lerzg? v[’l%eggc%‘?rpra%wgbgesld ?aam[ east

two and nor ecampises amDR @isldeﬁmchlw K&Was ei ai., (suprd)) ]gzhﬂng:ﬂxalsaqueaw gibdreasdmid n.

mvent | on > SEEgrcf (Etart) W ror CBRaTD s MR s SR BN 08F o ar

heavy chain, whic‘ﬂ%’?ékhﬁ&ﬂ' Mycdsyiafied 3id Yas bbd ARiovB@o: 4D HECiH] mb thBydihd St
or second aspect (0] t he resent |nvent|0n conprises a heav chain V\%el’ ein

t he vari abl er@mawmrﬁﬂs(eecoadlm thg Ka Wewﬂ%@sé&wplac@m@)

210G MR A Lo B8 I RSB B S TR

site has beelysmrat)pcfsﬂiorxﬁo lsve b2en remoedfor CHR-HY o aeHBesFrgnm B{SEQH) Na) 60
WO . 03/ 093 %B 3/01934- 6 (according to the Kabat nunbering system has
been repl eg"r alternative amno acid, or an H2 in which both the

gl ycosyl ation sitg, and.t a in osition 60.have been repoved
for CDR-H2 or as ibe bﬁﬁ? E}'lt("é&@%ﬂ cg?ftl?l b Pregggkinysntiop comprisgigt legsh 5
wherein the %ﬁéC@N&le@ﬁﬂﬁ‘oﬁxH@Mhﬁ&mf{S@Wm 1dsEQr1m~1Jgsam &b ND:3)
(supra)) 5 having the sequence |ven as LI in Figure 1 (SEQ I 4) for

CDR- LI, as Lforithe hnagnpbam vagi mpinOPBferably, thopatibpdym @%Wmﬁwﬂm
(SEQ | D NOC. 6)¢w$ I};rgfe jl}eal CHRER ek Ha_Q‘SYaNga e HohRi® and in Figure

| referred to a ove a rom a nouse ‘nonocl onal ahti body 5/44. The

10 Shown 1 i qur & SrerhREpbRed Qi Enily @?ﬁgyﬁ%ﬁfﬁgﬁﬁ%‘*ﬁ%ﬁ@%"c i n)

(SEQ | D NO &xving bpesifivity f@r lannantﬁidga icomplisiog a dightrchath wherbielthewaimbletdomaiionor

oL D0 O e PR TRAREL TR 3 pe if e BAMSALBAAYEL 1
Figure 1 (SEQ ID NO:4) for CDR-L1, L2 in Figure 1 (SEQ ID NO:5) for CDR-L2 or L3 in
Figure 1 (SEQ ID NO:6) for CDR-L3.

20 The antibody molecule of the second aspect of the present invention comprises at
least one CDR selected from L1, L2 and L3 (SEQ ID NO:4; SEQ ID NO:5 and SEQ ID
NO:6) for the light chain variable domain. Preferably, the antibody molecule comprises at
least two and more preferably all three CDRs in the light chain variable domain.

The antibody molecules of the first and second aspects of the present invention
25 vpreferably have a complementary light chain or a complementary heavy chain,
respectively.

Preferably, the antibody molecule of the first or second aspect of the present
invention comprises a heavy chain wherein the variable domain comprises a CDR (as
defined by Kabat et al., (supra)) having the sequence given as H1 in Figure 1 (SEQ ID

30 NO:1) for CDR-H1, as H2 in Figure 1 (SEQ ID NO:2) or an H2 from which a potential

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



present invention is the nouse nonocl onal antibody 5/44 having the |ight and
heavy chain 15 vari abl e donai n sequences shown in Figure 2 (SEQ I D NO 7)
and Figure 3 (SEQ ID NO 8), respectively. The light chain constant region of
5/44 is kappa and the heavy chain constant region is Igd. In a second

al ternati veMO 08339 r ed enbodi nent, the anti body accordi ngrte/gBos/ss of the
first and second aspects of the present igvention is a chineric nouse/hunan
anti body 20 nolecule, referred to herein as the chineric 5/ 44 anti body

nol ecul e. The chinmeric anti body nol ecul e conprises the variabl e donmai ns of

t he nouse nofoairdingto theKabatdyniherddg sysSE(Phhbd@Bcplaced by G aktematinerrmming acidt ant

domai ns. Prefer he .chigeri.c 5/.44 apti bo nol.ecul e ¢ Ll.Se he
human C kapp¥ @gﬁ%#w%ﬁ%e@g} {%tgl%ﬁo?jflaw Tl?e 3?9 @é?%‘? ys'fﬁé?g, S&%%g%h ve

?c?:essi on numeﬁl frerh®ed4dy CDg-%har(%gbti%@t@wééwﬂQqubmymh gaﬁrm h&éﬁ@mﬁa: Ins
Fl anagan et al.,_ Nature, 300, 709-713, .1 ln t eav ain, optignally

with the se?h%%%lﬂcmfevwgmqm%ﬁp@we? ép#%&g‘b‘ %ginad by Xﬁagﬁeef b (supra))

Pr ef er abl ' I ' THANo S ' a i n

wher e - e B e L L O R R A PR ey

al ., (supra)l (88Q H2NQ:§) fopaDRaL2 opastIniniFagurg | (SEQYDNO 6N fagiGR-48quence has
been renoved and which unexpectedly 30 increased the affinity of the
chineric 5/ 44 antTheodDRS @ivenHe SEHQR DN rto Hnahdvini Kigurepl efferailoyations ases

CDR-H2 t he segquence given as 1-12' I 1 13). WO 03/ 093320

PCT/ GB031019 Vec}%ﬂﬂgae?ﬂ‘éstei"%%oc 08?1%1(?%%?52 ally, the antibody of the present
I nvention may co I se _a, heavy chajp wherein the variable | N..CQNprises
as CDR-H2 (as de%&%‘}’l‘i’(“aﬁé‘flg‘é‘ﬁ‘ Og?’. ,vaﬁgﬁﬁ:}gwngﬁ?ihelgouqe%?% Y B¥Fsi ne
resi due afQ psiviwinl @IFigee 2Mlighh ch&in} BFQ) 4D HO:ArandPigeRM (RATY ichaif) (SEDIID
CDR-H2 and which is considered to have the potential to react with 5

conj ugat i on H@ht Thisuoyse; agibedy 15 aleqy gefenred o belgh ayethe lonen angibedy’| ar e i s

substituted &g aofdciodbinNatiby&~am no acid to result in a conserved
substitution.” Preferably CDR-HZ has the sequence given as 112" (SEQ ID

NO 15). Alter nat | Xt Qherfifillyl A, crhBRiAG dROHY (Rl BNEcBEPIERL LFYEN | on

may conprise a heavy chain In the v omal n conpris - H2

(as defined prgsditbaention is §@ méuse mopagiondl pntibodyi5/44 havingthe hightaini bedney chain
otential,glycosyl ati on site sequence .and t ' eS| at LLi.an 60,

Do cubet HE LTIl sPiehies GRRP TS e Cond RS0k G e B RS Q D

sequence Qi VEIO:®srespctivdloEDhe Deht@haia constimtaedibn ofi5/aét ickappa andethy hpawaf chained

enbodi ment, the anti.bods?/ &gcordi ng to either of the first and second
aspects of tFESPEPLEERRISI8Bdntion is a CDRgrafted antibody nol ecule. 15 The

term"a CDR-grafted antibqdy nolecul e" as used herein_refers o an _antibody
mol ecul e wherein rfeerrmd Attty ProfesFad <Saedimentribe PIDogK seorlin iberal
(including, i first and second aspects of the present invention is a chimeric mouse/human antibody

20 molecule, referred to herein as the chimeric 5/44 antibody molecule. The chimeric

antibody molecule comprises the variable domains of the mouse monoclonal antibody 5/44
(SEQ ID NOS:7 and 8) and human constant domains. Preferably, the chimeric 5/44
antibody molecule comprises the human C kappa domain (Hieter ez al., Cell, 22, 197-207,
1980; Genebank accession number J00241) in the light chain and the human gamma 4
25 domains (Flanagan et al., Nature, 300, 709-713, 1982) in the heavy chain, optionally with

the serine residue at position 241 replaced by a proline residue.

Preferably, the antibody of the present invention comprises a heavy chain wherein
the variable domain comprises as CDR-H2 (as defined by Kabat et al., (supra)) an H2’ in
which a potential glycosylation site sequence has been removed and which unexpectedly

30 increased the affinity of the chimeric 5/44 antibody for the CD22 antigen and which
preferably has as CDR-H2 the sequence given as H2’ (SEQ ID NO:13).



desired, a nodified CDR) froma donor antibody (e.g. a nurine nonocl onal

anti body) grafted into a heavy and/or light chain variable region framework
of an acceptor antibody (e.g. a human anti body). 20 Preferably, such a CDR
grafted anti body has a variabl e domain conprising human acceptor franework
regi ons as W 93/%3328ne or nore of the donor CDRs referred treTatBws®1934 Wien
the CDRs are grafted, any appropriate acceptor variable region franmework
sequence may be used having regard to the class/type of the donor antibody
fromwhich the CDRs are derived, including nouse, primate and human
framewor k r egi onsAltgsaatiysile or additiopally, the antibodyrefiihelpsesant iavention may cgmprisé a t he

present invegpt] - NI =), I g, t et
al. (supra)) H%;thi%gwn%%el? %ar? gg%%g%&%ﬁ%ﬁr@%gﬁﬁ%@a@;ﬁg %tlieﬁ,
RElI can be uskdsipra)) tlnEH2P ig lnthichhelysinaredidieat posditioa6, whivh isclacatdabatan egpdsed
bot h the heavy .chain.an i ght chain. Alternativel human germ i ng
sequences nam ?3%(’[{1.%%‘?“ %ﬁggglrzei“ﬂ]w&lf fﬁsa%%?'ﬁéggd}aﬁﬁ tg%Po?eﬂ%ﬁ!ﬁ%gW‘“c‘Hﬁan i s
the human 80 cagaghtion Ag&idredilGHp iSLfdaain dfai@hbthding iRty 1§ shbsBHA&] for bPEQ
ID NO 17). The preferred framewprk region for the heavy chain is the human
sub- group sedli@pdve quppg agidAY reslin 4 spossryed subgtiutiony Prsferably GDRANS ys/the 3320
PCT/ GB03/019§§gle§celsg§v%a§@ﬁ,g§@‘dﬁflwﬁgbody of the present invention, it is
use as the

preferred to acceptor antibody one having chains which are
honol ogous to the,ghalns Yelolrlols ' -

| i ght chains do né?t nece%gg)? HH;“ neeg’ %gﬁé&ggglyglg}b%re%ﬁ@%{éﬁg%ﬁlaac%élﬁﬁlg%%dy
and may, if Hesiyrchdin wherpinithe vamahbodorhain chmprisesaa\CDR-H2 @anwlefindd bybKakayieons
derived fromdifferent chains,.Alsg,.in a - grafted gnti body of the .

or esent | M oA @I B ERY 2 b which bpBihe ReBuial sl SR tadpl e seaieton o e Wine
sequence as Qe aPposithth G0 aRMBuBSitABY Fdraltmafi@ arhin6 a3ids.CPrefd#ibly CHR-HRHag UES
may be changed to nore fre ueﬂ;tlﬁ-occurrl ng residues for that acceptor

chain cl ass ¢ ©gysace gIveR IV 2t%ed residues in the acceptor
framewor k regi ons 10@@2{ be changed so _that t heé correspond to the residue
®

found at the sanelp aiternativelyeprefgard embpdimeat pheofntibgdy, apeerdingto either of s a
conservativegﬁggé'lwge'bm | . 1 8i'%n Lt {1 the
donor anti body. Suc changsesgéﬁgﬁ?]ﬁ%géesgﬁgg{’&ﬁgg%ﬁﬁengngrﬁa&m ntgg)g g%dri%u%é;
recover thg dheitaim y‘aoCDRrgrafieth antibolyi botbgule’A asr wsed cldreifi anefese [te cani argibody
residues in _the accept.or.,fanmewor Legi ons which may need b hanged i s
set forth i an@fcu%swg%%géa%i? vﬁragp}éﬁiﬂl y&xa}nncog\a%ﬁ:\grbeyo&rg%ra % g‘%‘gi}&ﬁgl lgcul e
ﬁccordi ng todbéiﬁdpaeﬁ@ﬁﬁg ed COR)tfr@in,a %d»rfortahﬁb@ﬁC(ergt er;hnnﬁ”l" Smgﬁbameth hﬁﬁbddwh
uman sub-grou PK9+1K1 seqyenc own.in Figur | D NO 17) then

t he acceptor g&i&i@%?&‘eﬁ%ﬁgﬂ%ﬂ&é‘tgﬁﬁnw e'@ﬁ’g’Pﬂ%&‘_ﬁ’Fz&ﬂ? QE‘“&IB‘??SP“’T ant?b"dy

(e.g. a human antibody).

20 Preferably, such a CDR-grafted antibody has a variable domain comprising human

acceptor framework regions as well as one or more of the donor CDRs referred to above.

‘When the CDRs are grafted, any appropriate acceptor variable region framework
sequence may be used having regard to the class/type of the donor antibody 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, TEI, 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).



residues at positions 2, 4, 37, 38, 45 and 60 and nmay additionally conprise
a donor residue 20 at position 3 (according to Kabat et al. (supra)).
Preferably, in a CDR-grafted anti body nol ecul e of the present invention, if
the acceptor heavy chain has the human DP7+JH4 sequence (shown in Figure 3)
(SEQ I D NOWDIL03/09332en t he acceptor franmework regi ons of thechemeyoeha n
conprise, in addition to one or nore dongr CDRs, donor residues at
positions 1, 28, 48, 71 and 93 and may 25 additionally conprise donor

resi dues at positions 67 and 69 (according to Kabat et al. (supra)). Donor
resi dues are resibua$CDR-gmftet entibotlyr ofathe ipoeseyt, invention) Hds prefereddly dseamnthdi ch

the CDRs were orjginally derived. .Prefer.ably, . the antib f. th resent

i nvention coﬁ‘f)CFPtggém aW }@H%Hgncmr f?\h %Oh%(go%ufitgg‘%cgﬁ%f’ﬁﬂgo fses
as CDR- H2 ( aentitoiy.n@He bycelibaéavetandllight dhaingida)nbt Actetddrilyl ited Whbe Bervel FHamt | al
gl ycosyl ation site seguence has bfen,rermved,i n order to .increase the W
037 093320 PCHEGHES BAedy agd nay, if dgsitsfl, COMEPRY FAKRRASTIS chaing havipg dipmeyrork he

CD22 ant i gen raiivhs\WBiiedd iR lififealt ¥ndias as CDR-112 the sequence given as H2'
(SEQ ID NO 13). Alternatively or additionally, the antibody of the present

i nvention may co 1,S 3 s el : I abl ﬂ%\%: | Ses
as CDR H2 (as depﬁégaﬁ‘bécgggﬁﬁgéi%%&gwtﬁiﬁﬁﬁfﬁ«%ﬁhl Ztt?e I'n %ﬁg@%m ne
resi due at posddtnadhagOexaetly the samelsequenesasahosgrofdhgaweptopaibodypnFo inktance,

CDR-H2 and which s .considered to ve t otential.to react. w,t

conj ugat i on gﬁ'ésﬁ?lsmf’légﬁl 'P?Ynée ?Wnﬁeci]g(’dﬁg?eﬁiﬁﬁg?ﬁya amicid rﬁ’ﬁ'&‘f%&%ﬁ%ﬂ?f i s
substituted tidin &masz at %n%m&g&%;ma%@ rel;sRl’ue§ & diel alscc@%} ﬁlgghsa&ktfalgilons .
seqguence ven 3as " i . ternpatjvely or additiona , the
ant i body %0 e e chansetd o #ihenFerRRshO ¢ Eesidge Tornd 4t the, 5900 DRSEIOE; 18 theie

vari abl e donghkbrGaiTBEdySEiStoaSreliBik Hat {sAScHSivARR RYstIGRAL fof the Rbidue forrAla) )

an 112"' in which both the potential glycosylation site sequence and the

| ysine resi theesame psitioniinihe donoa matibadys tSuchichanges sheuld be kapti todhe minigoume i ds.
et or bl y CRILD, Mt LR, RSN DSR2 ok S BRI s e

anti body nol ecu e present -i nvention nay ‘conprise: a cgnp ete anti body
nol ecul e, hawengcckptbt franregiokk hegions avhith| maghtneed 3o be; changada et foitheineWwQ
such as a gaﬁy B%di'fied Fab, Fab', F(ab')2 or Fv fragnment; a |ight chain or
heavy chal A or dinmer, a single chain antibody, e.g. a single chain
Fv in which the hga nd | i chai,n .variahl e domains are joi ned by.a
peptide |inker. Sﬁ’#‘%ﬁl?aly’ym at(ﬁgﬁ'r%%#%l a&ﬂﬁi‘ﬁ%‘ﬁ%ﬁﬂcﬂmﬂ%ﬁg‘? #’rﬁfﬂ%“ﬁyééf%‘ns
may be conbi ifate YickproPlifif ch@ii had@e hufaRBitgroas DREIOR-IRT bdtfuénce (SR walth Faa sy

nol ecul e of the Epr esent invention may have an effector_or a reporter
2) (SEQ ID NO:17) then the acceptor framework regions of the light chain comprise donor

residues at positions 2, 4, 37, 38, 45 and 60 and may additionally comprise a donor residue

20 at position 3 (according to Kabat ef al. (supra)).

Preferably, in a CDR-grafted antibody molecule of the present invention, if the

acceptor heavy chain has the human DP7+JH4 sequence (shown in Figure 3) (SEQ ID

NO:21), then the acceptor framework regions of the heavy chain comprise, in addition to

one or more donor CDRs, donor residues at positions 1, 28, 48, 71 and 93 and may

25 additionally comprise donor residues at positions 67 and 69 (according to Kabat ef al.
(supra)).

Donor residues are residues from the donor antibody, i.e. the antibody from which
the CDRs were originally derived.

Preferably, the antibody of the present invention comprises a heavy chain wherein
30 the variable domain comprises as CDR-H2 (as defined by Kabat ef al., (supra)) an H2’ in

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



nol ecul e attached to it. For instance, it may have a macrocycle, for
chelating a heavy netal atom or a toxin, such as ricin, attached to it by
a covalent bridging structure. Alternatively, procedures of reconbi nant DNA
technol ogy may be used to produce an 25 anti body nol ecule in which the Fc
fragment (CMR)o3@d32end hi nge domains), the CH2 and CH3 dopgirksiseshiesfre CH3
domai n of a conplete i munogl obulin nol ecy e has (have) been replaced by,
or has (have) attached thereto by peptide’linkage, a functional non-

I mmunogl obul in protein, such as an enzyne or toxin nolecule. The anti body
nol ecul e of wffimityrofthe thifnesie St44cmtipodyf for ahd ¢DRA antigdni adi whick pidferably. Hag as 30
at least 0.85x|10-10 M nore prefe a 0. 75xI1 0- 10 M and nost
preferably aﬁ?%gé the $pqRency stﬁp&@g‘%f / GB03/ 01934 10 Preferably,
t he anti body nol ec Ie Qf resent jnveption nprises the light chain
variabl e domain 5 YCIXSE@D %@y,tbsarawedx ﬁ%ﬁlﬁmmda‘éﬁnﬁow}awaemenémm n

5/ 44- gH7 (sggaaytehm Wifdrein tHe vASIIEAG RSN eambﬁfes%@rm L‘%e‘-?ﬁ

l'ight and heavy'chains are shown in Figures 5 and 6, respectlvely
present i nﬁleﬂl,l(éﬂlpr@)l)%ﬂiz | intwdichtadlysing regiane atgfosition 60, Whible ibloeatedert ah exprsed he

present inve oy e [ nts
can be obta y a nu%él o%%aﬁ{ﬁhi gyc(anﬁ{i%%tt‘lg glﬁLé)?%% co?%ﬁ:{%%cgi%%‘
mut ati ng the c@%ﬁoﬂaggpts eesultihg in dredition dBiantigen bﬁiﬂn@%ﬂﬁﬁ,&s sil3fujed fohan n
shuffling ( ks et at oTc nol.o 0,779-783, 1992 Of t at or
trains of | ESEaGve b doitsy PrelTabIg DR has' B pedingee geneh HAyshY
shuffling (Pag.esp.et al., Curr. Opi n. Biotechnol., L 724-733, 1997), phage
di splay (Thonpson et at, J. Ml. Bi oI , 256, 77- 88 1996) and sexual PCR
(Crameri ¢t al. Améﬁidﬁ?el¥319§ddl ofﬂi@%@ﬂlﬁ%nﬁbnnfa léBfn? sea

di scusses t hese net hods |n|m£0 maturatlon esent I nvention al so
provi des a DMWG&@@nWber@ndb@Nﬂgabﬂ rhain ¢omprigts @8 CDR-H2; (@b defined; by Kpbagfet t he

ant i body nol .

encodes. the. AsAgePra) =h R P HERfith bo{EE bkl EEb LAk ke e and TGS
present i nvenetsldma at PépetiddNA, amcmbsmaemfortahanpﬁmnino acide nPrefesabhyp CDRHP thias e
synt hetic for inst an %&c&gﬁgy hem cal processing, cDNA genonic
DNA or any ¢ ‘éﬁnf:%ﬁwe'ﬁﬁs @ léﬁesent i nvention also relates to a
or esent %eﬁf f ﬁﬁ%%%&%gﬁ%&ro;&%&% TR 5TteR S EOPBRSS peC PRI EP L o
“two DNA sequesti@sle, BaGEAg Y 1dnth hdagiitang Nighi clibinés; I FRaghral thefdodi sicR fas tahiab,

anti body nol ecul e of the present invention, respectively.
modified Fab, Fab’, F(ab’), or Fv fragment; a light chain or heavy chain monomer or

dimer; a single chain antibody, e.g. a single chain Fv in which the heavy and light chain

variable domains are joined by a peptide linker. Similarly, the heavy and light chain
20 variable regions may be combined with other antibody domains as éppropn’ate.

The antibody molecule of the present invention may have an effector or a reporter
molecule attached to it. For instance, it may have a macrocycle, for chelating a heavy
metal atom, or a toxin, such as ricin, attached to it by a covalent bridging structure.
Alternatively, procedures of recombinant DNA technology may be used to produce an

25 antibody molecule in which the Fc fragment (CH2, CH3 and hinge domains), the CH2 and
CH3 domains or the CH3 domain of a complete immunoglobulin molecule has (have) been
replaced by, or has (have) attached thereto by peptide linkage, a functional non-

immunoglobulin protein, such as an enzyme or toxin molecule.

The antibody molecule of the present invention preferably has a binding affinity of
30 at least 0.85x10™° M, more preferably at least 0.75x10™® M and most preferably at least
0.5x107°M.



25 General methods by which the vectors nmay be constructed, transfection

net hods and culture nethods are well known to those skilled in the art. In
this respect, reference is nade to "Current Protocols in Ml ecular

Bi ol ogy", 1999, F. M Ausubel (ed), Wley Interscience, New York and the
Mani ati s Maw@adsopsseeluced by Col d Spring Harbor Publi shi ngpc@ebhiesequences
whi ch encode the anti body nol ecul e of thelQresent i nvention can be obtained
by net hods well known to those skilled inthe art. For exanple, DNA WO

03/ 093320 PCT/ GB03/01934 11 sequences coding for part or all of the

anti body heavy anBrelférghly, thé antitedymmioldealesy dicrasentidvernion dempried the Kyht then

Sequences.  DRAIETAaR Sitea ddsEOIGH BB BersbaB ARS demgnavid-£5bi o
to those ski ($EQ IDNO27}. Mehdsdquetiees 6Phe b&im@d&rhwuﬂﬂ]%sﬁgﬂdn&aeévs}l%hmi s

of their known am no acid sequences. = Standard techni ques of nol ecdl ar
bi ol ogy nay B shewn in Bigpres pand 6prgpestiviliences coding for the anti body
mol ecul e of the present invention. Desired DNA sequences _may be synt hesi sed

conpl etel ySor in phe tPresentnigventiogorisre raddes e varanih efitke antihady qoelsculsiof cthe
q q . . . . b
| rected mut %@Eh%%héent%gﬂ, &Qyﬁ%&?}@l f bﬂadr@ﬁﬁ%& R bﬁ&f‘%&bﬂ%zg&ﬁg% de

used as 10 appropria sul ost vector system nay
for expressi obtadkd bja nbhdher sfaffisitycmatuention protocoldinckadingtmutytingthe ODRs (@fang he

Cyatoms mmy. Beobidedioh Piabnaet. 3930 PSR Ghh Bitie s o oh-LBci BT as
Fab and F(ab'1d277ocA30809%,; uif nfRReCitrinsyof B cbli DO .20 9V8l. BH1E 260,2359- 15
anti body fragnents, for exagBJ g,r(Pm ngl e chain Fvs. Eukaryotic

manmal i anl0 ndgs, 1996, Diigos B4R €l QT Hapins Biptediioby BallAd 5 1997,

| arger antib i i | pi-e+nRk i aﬂH)%e C?H-h bl e
manmmal i an hoggggge %ps 3i [nhglﬁlagéé&%ﬂ’ jr]rj%ql'g]%gp’o’g@ Z@g?’l f(?g@n% ce ?@bﬁ{e( pr eérgnt
invention al ebalrNatite39h 488619 s $9%80r Vdughar escaic (supra) dliscasses tebd onthod? Of

nol ecul e accq Ln?‘baﬁ“(‘)"ﬂﬁge present invention conprising culturing a host cell
containing a ¥ %he present invention under conditions suitable for
| eadi ng to expressjion of  .prot.ein, from. odi ng the anti bhody nol ecul e of
t he present invenﬂ‘%ﬁ,resgﬁ Y&, P‘éﬂsﬂd’ro‘f‘%%Aaaﬁ?onﬁw ¢l .gq%néeaé’ﬁt*%ﬁy
mol ecul e WRY lightdhaings) o tHeYmtibdisanoledtile of tBbipreSdnbinvemidny pept i de, in 25 which
case only a heavy chain or light chain pol ypeptide codi ng sequence needs to

be used to transPagéablpethbTNA s&fubiice dnbddep tedieaty 6xthe light hdinCsfIhe ativolipi Ng
both heavy and_light chains, the cell line may be transfected with two

vectors, a fmpolgculrnfihs preseabiveniion- | i ght
The DNA sequence of the present invention may comprise synthetic DNA, for

instance produced by chemical processing, cDNA, genomic DNA or any combination
20 thereof.

The present invention also relates to a cloning or expression vector comprising one
or more DNA sequences of the present invention. Preferably, the cloning or expression
vector comprises two DNA sequences, encoding the light chain and the heavy chain of the
antibody molecule of the present invention, respectively.

25 General methods by which the vectors may be constructed, transfection methods
and culture methods are well known to those skilled in the art. In this respect, reference is
made to “Current Protocols in Molecular Biology”, 1999, F. M. Ausubel (ed), Wiley
Interscience, New York and the Maniatis Manual produced by Cold Spring Harbor
Publishing.

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



chai n pol ypeptide and a second vector encoding a heavy chai n pol ypepti de.
Alternatively, a single vector nay be used, the vector including sequences
encodi ng light chain and 30 heavy chain pol ypeptides. WO 03/093320

PCT/ G1103/ 01934 12 The present invention also provides a therapeutic or

di agnosti c dY0pW#eIB3I20on conpri sing an anti body nol ecul e of pchasEBOE3Nt
invention in conbination with a pharmaceyjically acceptable excipient,
diluent or carrier. The present invention also provides a process for
preparation of a therapeutic or 5 diagnostic composition conprising

adm xi ng the sant:h@e dgyding feqatter all of ke qntiberbrheavy andalight mhainmg:aylbelsymhésisea

pharmaceutical l.y.accept abl.e exc di | uent The anti bod
mol ecul e ray B ngrﬁéﬁggﬂtg ggfwgeﬁgﬁe%fﬂg%c&ﬁ?{ %’ﬁ%"u Bstic
conposi ti on atidsequehesacconpani ed by other active ingredients i ncI udi ng
other antibody ingredients, for exanple anti-T cell, anti-1FNy or anti-LPS

anti bodi es, or nomWNALGodimg Fob @6ke Ftoﬁ‘@‘faﬁié"w%ﬂ& Seqfiéifchs @&naaptabmm to théke skilled
phar maceutical conpositions preferably conprise a therapeutically effective

amount of § hén Bs@rtsed gandre repdilyi sypthesisesion timbasisqf theit knomayasing aeifl ssquendesct i ve
anount” as used herein refers to an anmount of a therapeutic agent needed to
treat, aneliorat eswdwéﬁ@hmpe%otiraelg@ﬂ@daldpgbm bsruseacbmrme sequeroehi bi t

a detectable :} !ﬁg Y n - he

t her apeuti cal % etﬂ% %’\g/ueb% irgdgélﬁe gf]&‘@?ke:é%é?é | Hii ﬁ%lﬁﬁwﬁﬂt%@g&%g cef
culture assayps synmemedmonqjletdpdnl i, pantsuahg yohgcmmhndedﬁ syntliealsblietImiqus.g Site- p| gs
or primates. .[Jh ni mal nodel al so use e the appropriate
concentr at i or‘?“Féﬁ‘Sé““é?&ﬁ“?%%"é‘ BY }/*ESWF éﬁc fn ?%ggi??cﬁ;f“&’%{“%ra?cc‘gﬁgtaﬁen
be used t@o @ppepmatele useful doses and routes for adm nistration in humans.
20 The precise effective amount for a human subject w il depend upon the

severity of the diy es%awstmhecelw&t&e@%ﬁé mAf et Hseﬂffoir Qﬁpﬁbﬁ%r?%f thd DNARJE,

wei ght and gender o subj ect, diet, time and fr encll:%g
adm ni strati émuemgnmm the.antihegy mo qcelsc,q ﬂmre%h@m n: Bagtealgfor example

t ol er ance/re e
bvper | mont at orrot o obb EARKbial Byctert BAP e (R4, 0%, B B0l oRitdcith SOMHIDy
ef fective dodmg@Entsisudh ds&Fab mdrF(abOiﬁaghms,laod &specigik By fipgmémts ainl single ﬂ;hamy/ kg

acint i ot of B MRSy HEERG. ot xdilsuge it By GRRRRNE LRt host cot

conbi nati on WHGSMBJsteﬂgaﬁi)Sbe tisedy for Groduetion bﬁihrgéﬂﬁﬁﬂ@emalecﬂﬁé dhcltidiag

ant i body nol ecul ¢ of sent ntion i m. ni ter nds on
the nature oi"o’tnﬂgec 8\‘? cchlepe P’I“g’é aﬁé“ P §& %’fncﬁ’%é (ﬁg(P H‘Pa or
| ynphoma WO Q@(,,@MHECT/ (GB03101934

The present invention also provides a process for the production of an antibody
20 molecule according to the present invention comprising culturing a host cell containing a
vector of the present invention under conditions suitable for leading to expression of
protein from DNA encoding the antibody molecule of the present invention, and isolating

the antibody molecule.

The antibody molecule may comprise only a heavy or light chain polypeptide, in
25 which case only a heavy chain or light chain polypeptide coding sequence needs to be used
to transfect the host cells. For production of products comprising both heavy and light
chains, the cell line may be transfected with two vectors, a first vector encoding a light
chain polypeptide and a second vector encoding a heavy chain polypeptide. Alternatively,
a single vector may be used, the vector including sequences encoding light chain and

30 heavy chain polypeptides.



13 or | eukaem a and on whet her the anti body nol ecule is being used
prophylactically or to treat an existing condition. The frequency of dose
wi |l depend on the half-life of the antibody nol ecule and the duration of
its effect. If the antibody nol ecule has a short half-life (e.g. 2 to 10
hours) it M@} 0necessary to give one or nore doses pelpcHRIBo3/01934
Alternatively, if the antibody nol ecul e hgf along 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 every | or 2 nonths. A pharnaceutical conposition may al so
contai n a phar nacEhg ipesstihty inventign alsb eprovides iae thefapeutid or ndiggnoatic @ombsititie
anti body. The carctier shaould not. itself .induce the .10 productian of,

ant i bodi es hSTRFIFOg 30 %@%Pﬁﬂi%‘?'&ﬁ‘éf ‘?ffeﬁh& Prefgnt: iy 3 i ombipam it d

not be toxi CphashhécatitAlyGatipudlSeitifledtadiluaitds catlenM Y net abol i sed

macronol ecul es such as proteins, polypeptides, |iposones, polysaccharides,

pol yl actic aci ds, TROpx&nY G®ehfioalsd proviRe|ayprBtdss fapréparabdiss a ABrAPRUES b

copol ymers_and inactive virus particles. Pharmaceutically acceptable salts

can be usedl, diRgROSHE LOTMROSIHOR coUMPTIFHIE] admixing the@ptibady molepuly O Hhe rpreawent

hydr obr om de . af t r | s, such as
rveRIAIONASE il Wb Eath RRAA Ry aBlepfBlelexciBlont aHBtH: br %&S

acet at es, propi onat €%, es and rméceut i ca accept abl e

carriers in ther ' L1y addli t . I n.liquids such
as water, saline, g %%ogyrgéﬁgé%% %ﬁoﬁ?%ﬁd%}% }a%ﬁn%?edg:&gﬁ ?l%e?&e %%ces,
such as wet t tiagnastic esmapasition argnayderdceompanfed Hyudtharactiee mgtedicatsdadudinpythee 20
present in suc onposj.tions. Such carrjers enahle the, rmpceyti cal
conposi t i ons fe Beredieat. éa%ﬁ? apidt cell, m&@t’v aF a@%ﬁ‘% @gﬁe«ﬁ%gr non-

l'i quids, ggl %ﬁ&uywéggu@,g@x@ﬂqmssuspensi ons, for ingestion by the
patient. Preferred tornms for admnistration include fornms suitable for

parenteral adm nistration, e.g. by injection or infusion, for exanple by
bol us injection ofb¢pharmaceutisal compositions preferafly cemprise A thtapouticallyt effective

| nj ecti on. Of g lid S Uk adtibolif bt U vifin! Phd'lch WmcHRARGHY Wieoi HhofP &
emul sion in an ol ly or aqueous vehicle and it may cont ali ormul atory
agents, suchusd kweipanftinty, aprewent ef aibsrapautioi 4gest negdedhd¢ dreatiagpstiomtengr

agents- Alternativel e antibod .ecul e .may.he in. . dry for for.
reconstituti BWvggf%r%jgﬁéa’g fdisease %rn%g'%g{;%r?ratt% %‘Pg’ﬁ Iaed%%tﬁ‘i’lﬁ.%pﬂ’gfo%wo
P(Cj:T / GB03/ mgaﬁvenwv@m&cﬁ OFdﬂah'gttaﬁdb bodyh&xe@hhammbﬁédll@rtﬁfeﬁﬁwlgd dsze icﬁﬂbﬂb&ﬂhﬁatﬁﬂn be
adm ni stered._di.rect to . the subject. The subjects t e treated ca e

ani mal s. HowdAykally ‘ﬁ"‘k‘g’i’gcﬁué TP %a’imtan@nﬁas s PIYBR LD Ef’fd@mé’dﬁlg’t‘@dgqﬂﬁf

adm ni strati gipstdd PsHRSs. SPRY Bsikdal nldiRl RS ABE Vet iseadl toC@ARATAd RNEpRépridid S

I nvention may be admi nistered by any .. . . .
concentration range and route of administration. Such information can then be used to

determine useful doses and routes for administration in humans.

20 The precise effective amount for a human subject will depend upon the severity of
the disease state, the general health of the subject, the age, weight and gender of the
subject, diet, time and frequency of administration, drug combination(s), reaction
sensitivities and tolerance/response to therapy. This amount can be determined by routine
experimentation and is within the judgement of the clinician. Generally, an effective dose

25 will be from 0.01 mg/kg to 50 mg/kg, preferably 0.1 mg/kg to 20 mg/kg, more preferably
about 15 mg/kg.

Compositions may be administered individually to a patient or may be
administered in combination with other agents, drugs or hormones.

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



5 nunber of routes including, but not limted to, oral, intravenous,

intramuscul ar, intra- arterial, intranedullary, intrathecal,
intraventricular, transdermal, transcutaneous (for exanple, see
W98/ 20734), subcutaneous, intraperitoneal, intranasal, enteral, topical,

subl i ngual , WOW30a382¢i nal or rectal routes. Hyposprays nmay gcsepasedsed to
adm ni ster the pharmaceutical conp03|t|oT§ of the invention. Typically, the
t herapeutic conpositions 10 may be prepared as injectables, either as liquid
solutions or suspensions. Solid fornms suitable for solution in, or

suspensi on i dr ldukapmia aué loholithep thedntibody Rjodeile0s betig wkd @rdpﬁylaaidanﬁroedo
Direct delivery of the coanS|t|ons w Il generally be acconplished by
injection, SEHAHEITUBHININDNt  aperitoneal |y, intravenously or

intramuscul arly, or delivered to the 15 interstitial space of a tissue. The

conposi tions can dP&Begienexief doss i depepdop the halidife pf CIBBB‘%@&W? el ik themy
be a single %ﬁx%ﬁoﬁ PRYYRELO¥E e dd 'n?ol afsci‘ﬁﬂﬁ'l?aifﬁf% (%A\'fF ?tobﬁ) hours) it
appreci ated t e active ingre In t e conposition Wl

anti body nbl esayl be n&AsssnCn give atiel d)r tmeresdwepm idhye tAltctagfivalyatif tre anubbﬂye
gastrointestin t.ract Ltion is,to he admmst red by a
route using f‘hg Cb‘!iesl{af&l%%@f lh%l(egoé]ﬁgé)ﬁ?y ﬁénago%g? PeEaY 018 go%e
cont ai n agentoficeber dlly, phed g twekk or éuehiohaskvety Dot 2 phegthadat i on but Whl ch

rel ease the anti body once it has been absorbed fromthe gastrointestinal

tract. A thorough AdpBfimacdutital Oonifosition Gfiall iaRal doyitadt @CpHarh@ueailly l&k%tblﬂ
available in Rem n ton! s Pharmaceuti cal Sci ences (Mack_ Publishin

NJ. 1991). 2anmer jfer aqirgstl%ﬁvwwéethe taatbodyne Thst capdery shomld met Méevduce

i nvention I i ﬂ?]mﬁﬁ eve
this, DNAIQAe&uences enco ng t efg\s;ﬂ}e gi}\déﬂeﬁgm T%Jtég{:lﬁg‘glihr?séoo Elﬁgﬁ gir!\{ti)l &
mol ecul e undawt bétoxizoSuitatile cdrrierspnaypbe arge, mwlscm\tpbnbmﬂsnammolwmwmiuhm

into a patient ,such he .ant i body ,chai,ns ,are .eSS fr,0

sequencgs ané’“g‘%l?%r%’l&}@ﬁp? s fipgpomss, “Rel¥sagehandes, poﬁ'vag’h iaﬁﬁd’a &]ﬁ?"g\ﬁ% t he
anti body nol q;@l#x&nehnﬁﬁbeacmseaﬁmb atid\copslimers ahd inavihee vifusipaiclesng a di sease
nedi ated by cells expressing CD22. WO 03/093320 PCT/ (B03/01934 15 The
present inventi on Phatfiab&iticallyoadceistablé beﬂtswslebeﬁsddhﬁnané:hpewnml ®RfdI$alts, such
according to the present inventjon jn L nuf act ure Qqf égmsdl canpent for

the treat féntas8ydrachiprides.hydrqbgemides, ghesphat sulphptss o 57 rganieREIdgUEl o gy

mol ecul e of taggcﬂt&s%ldngﬁgqﬁﬂ&ﬁtmdg%%ysed in any therapy 5 where it
is desired to reduce l'evel of cells expressing CD22 that are present in

the human or ani BpleRoGNicall)&XEp tQEi@%a&?&&rﬁ%ﬁérQﬁQeuﬁchﬁlgggﬁl 53’8 & sddibaipg 1 0

the body or be present in dan undesirably high vel at a
particul ar sicostainn ligeids sudly .asFwatenx salinke glycerol and ethanol. Additionally, auxiliary

substances, such as wetting or emulsifying agents or pH buffering substances, may be

any,
€

20 present in such compositions. Such carriers enable the pharmaceutical compositions to be
formulated as tablets, pills, dragees, capsules, liquids, gels, syrups, slurries and
suspensions, for ingestion by the patient.

Preferred forms for administration 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.



el evated levels of cells expressing CD22 will be present in B cell |ynphonas
and | eukaem as. The anti body nol ecul e of the present invention nay be
utilised in the therapy 10 of diseases nediated by cells expressing CD22.
The anti body nol ecul e of the present invention is preferably used for

treat nent ofWORP3dWant | ynphonas and | eukaem as, nost prefradbasoidds. The
present .invention al so provides a nethod 3& treati ng human or ani mal
subjects suffering fromor at risk of a disorder nediated by cells
expressing CD22, the nethod 15 conprising adm nistering to the subject an
effective amount adnckfemainited) ditycondpositivhsofahe invbstid @68 tadiniasried Aftect 1
anti body nol ecul e of the present invention may al sgo be used in diagnosis,

for exanpl e the sehiest; Fhe, subjpctsi tg dis desated £38 befainaly, Howsveelldls Peaferedsthat the

| nvol ving cel doindofifibnsatPhdibied L RiminitRatibnqo RiSF AlbjdcRyent i on is further
described by way of illustration only in the follow ng exanples, which
o

I
refer to the acco | L s WA Ghi - Fl ; r=Yas) I d
sequence of the ngggr}%)ﬁ n%(%g?ﬁm%gﬁ)%%a &talhﬁtsi%%ﬁg}ﬂ?q SE((ll)rTnE““'T:\rlg%:wlagl o]

6); Fi gure 52 mimgws of euteo melusling, dotjneh bimited to,heral, jigmavepdusi motvammiseiare inkoayai n
of mouse 25 nocl.onal tibod [ 44 . Ei gur shows, the conpl ete seguence
of the heavy %ﬁe&%ﬁ éﬁ?‘f‘%‘g@emydo'ﬁé? ec@ﬁ ‘”%ﬁ%‘ﬁ?’r@%&%ﬁ%@%m?%%ﬂ?“??&ﬂyﬂ
Figure 4 shoveahpk, St¢ WO98/20784),r aitowtaheons, intapgitymeakyinBhnagil, Shictal apical,
reactive lysine., in CDR-H2; 30 Figure 5 shows the graft_ design for the 5/44
light chain s%’§ mtyrgnaly Totes. PRPIRYS A0aY  Sebe Used 10 admipster the
graft design ; B@ﬁ,y hd iSRHEGN C Tvpichs ors
pPMRR14 and pl\é?l%i%&%ﬁl% %ﬂlrne 8 %?ﬁ?#@ga .ac.o?gp lggg)g;m ?é%lﬂé gﬁ%f& I’?E%g

chi meri ¢ 5/Mmay be prepared Risgajestables, heither ah diquidi spbrions eotsispessionsy Sl fagpls and

bero 115357 L0 Sy b Bl SRR A LD e

cassettes usegtepavedrake further grafts; Figure 12 shows the conpetition assay
bet ween fluorescently |abelled nouse 5/44 antibody and grafted variants;
and Fi gure 13 shovBirdchdelivery oDiie cdntbopitioisewill gergratlycClse adcoinplstgt iyt @jtchioavy

and light 10 chains. .Detail ed descr.iption of the invention
g su%cutaneously, itntraperitoneaﬁ , intravenously or t}ntramusc arly, or delivered to the

50

15 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

20 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).

25 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 situ.

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

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



Exanpl e 1: Ceneration of Candidate Antibodies 15 A panel of antibodies

agai nst CD22 were selected from hybridomas using the follow ng selection
criteria: binding to Daudi cells, internalisation on Daudi cells, binding

to peripheral bl ood nononucl ear cel s (PBMC), internalisation on PBMC,
affinity (gPaP®3329 han 108M), nouse yl and production rat BCT/EBA300ES

sel ected as the preferred anti body. 20 Exgynple 2: Gene O oning and
Expression of a Chinmeric 5/44 Antibody Mol ecule Preparation of 5144

Hybri doma Cells and RNA Preparation therefrom Hybridoma 5/44 was generat ed
by conventional h¥lw prdsemtinventtondiogher providesvthe gse ofizhe auﬁhoﬂsamlmleodccnim Wit h
human CD22 p ein are from /44.. hyb | |

RNEasy Kit (&‘Qggﬁ”‘&’é‘(ﬁf‘m@?‘g‘éﬁg &3 tgr&? al\%edlcﬂ{e&gkor%ea%ﬂﬁ% g °d was
reverse transediated By collcdissing Cihaacri bed bel ow. WO 03/093320 PCT/ GB03/ 01934
17 Distribution of CD22 on NHL tumpurs An immunohi stochem stry study was

undertaken to exaThe gntitody inisleci@6€ thRNstesedt Givehtiot m@y‘l tef utlisad i afy wﬁdé%gv the
5/ 44 anti - CD22 monocl onal anti bodi es. Control antj - CD20 and anti - 9a

ant i bodi es> wehereiihi desied trednes teJgyel of celéwrmﬁsvagc%ﬂm that are present imthe s. A

total of 50 ngﬁ
using the &%% ﬂuq’log :ngrl]&gn E‘gé a%‘@é]%n?a}% I on syst%mg%&)pwy
| ynphobl ast i prebtﬂmkwmrmlbhmbmmgmle@bll lg¢a41$e)d at aQaﬁloﬁlatsminlthd: bodyh dioy ekample,

(It By i Pttt 1Bl S GxRoie ez, T e Brath i ?”L%Siece"

cell 1y thonltukddi’dlas‘. OrHel agitibédyholecile &itBE presésdt irfvehitor( iy beutThseahi the
40 B cel | honas Wereﬁgom |ve for CD22 antigen with the 5/44 anti body at

0.1 20 p¥f ‘Bﬁﬁscén?‘iﬁ“’ct ?Y‘@lﬁéﬂgﬁ@"ﬁﬁ?% ve when the concentration was
I ncreased to 0.5 pg/m For the remai ni ng 2 B cell tunpurs that were
negative at 0.1 phimantibodymolecylsofithespresen mé?ﬂuontl$ peslmably psgdrfon freatmentef  at

the hi gher c %%H%}!{fggm st ¥tﬁ{aemﬁ§rrﬁ$§tg¥efé iNigL W th another Celltech

anti-CD22 an gave stronger stal ning than 5/44, resulted in

all 48 B cel l ! y’m@&@eﬁt ﬁfv@ﬂtﬂ)'nrbgsopﬁg\%és PrbMba %@aﬁng 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;



25 Thus, it is possible to conclude that the CD22 antigen is w dely
expressed on B cell |ynphomas and thus provides a suitable target for

i mrunot herapy in NHL. WD 03/093320 PCT/ GB03/01934 18 PCR C oning of 5/44
Vn and VL cDNA sequences coding for the variable domai ns of 5/44 heavy and

| i ght chai n¥O0 92326 ynt hesi sed using reverse transcri pt asep¢BcRIFAHYRE Singl e
stranded cDNA copies of the nRNA present.in the total RNA. This was then
used as the tenplate for anplification 5 of the murine V-regi on sequences
usi ng specific oligonucleotide priners by the Polynerise Chain Reaction
(PCR). -a) cDNA SyRighfest shoo®his ahiift désygdit fofthe 564 HebBvyechath deqlie@mest | on vol une
containing the following reagents: 50nmM Tris-HCl pH 8.3, 75 nMKC, 10 mM

dithiothreitol, 3rigptdvbshbads the VectorHMRR eaGRH olbonucl eosi de
triphosphate, 20 units RNAsin, 75 ng random exanucl eot i de prinmer, 2 tig

5/ 44 RNA and 200 gpfesy Mol RRYBiMYrE Ray-RUMAT the\hirkéric 3/8¥ Rluffitst F anscri pt ase.
After incubation at 42C for 60 mnutes, the reaction was term nated by

heating at 95C f Ofjgure $Hale $he dligolnicibolides Yol SR Ahd Egpﬁ&{gw%ﬁf;subj ect ed

to PCR using conbinations of priners specific for t eavy an i ght

hai ns. De t e 0k Rer-yy| 4)% ?’C‘i& .
geghgaces %?nﬂ]g g}gg]éa pgggﬁiﬁznmréi use dzgss or'?grd ppia{r[r]g S. [[l;%{s%iq)’
] : . ) .92 . v H ondll
Starting 7 nuct ool el fsBone i Hipofhel SR Lty @ludh iEmblCrll gl (20 1D
NO 50), |1 ' | ati . i
initi Ziti E)g 2odg\rl1v g%ﬁ%@ﬂ% g‘%‘%ﬁ% ggﬁ ﬁa;gaétgﬁéﬂ ﬂ{é&?secé%ﬁggg ins{;ahsgeséﬁences

of known noussbodptahdgaitedvdrisatespindet at, Sequences of proteins of

i mmunol ogi cal interest, 5th Edition, 1991, U. S. Departnent of Health and
Human Services, Puiguiec]3Hhali theSRIIMINA and Dedtéin Beduehdesdfithe! rage®hedvgahll pht The
3" priners_are designed to span the framework 4 J-C junction of the anti body
25 and coh®aichaiBs-restriction site for the enzyme BsiW to facilitate cloning
of the VL PCR fragnent. The heavy chain 3 priners are a m xture designed
to span the J-C junction of the antibody. The 3' prinmer includes an Apal
restriction site to facilitate cloning. The 3" region of the priners
cont ai ns a mlletattedseseriplion|ol tneanyentdllose f ound i n known nouse anti bodi es
(Kabat et al., 1991, supra). 30 The conbi nations of prinmers described above
enabl e the PCR products for VH and VI to be cloned directly into an
appropriate expression vector (see below) to produce WO 03/093320

PCT/ GB03/ 019 XExample 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, internalisation 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 S/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.



19 chimeric (nouse-human) heavy and |ight chains and for these genes to be
expressed in mamualian cells to produce chineric antibodies of the desired
i sotype. Incubations (100 I) for the PCR were set up as follows. Each
reaction contained 10 nM Tris-HCL pH 8.3, 1.5 nM Mgd 2, 50 mM KCI, 0.01%
w v gel ati nw®opd33e each 5 deoxyri bonucl eosi de tri phosphatecsaslespl es 5
primer mx, 10 pnoles 3" priner, | pl cDN,%and | unit Taq pol yneri se.
Reactions were incubated at 95C for 5 mnutes and then cycled through 94C
for | mnute, 55C for 1 mnute and 72C for 1 mnute. After 30 cycles,

al i quots of each reaction were anal ysed by el ectrophoresis on an agarose
gel. For the heavy chain V-region, an anplified DNA product was only

obt ai ned whenpish@hdion ¢f C2XGONERWERukd W thin the start of franmework |
repl aced the signal peptide prinmer pool. The fragnments were cloned into DNA

sequenci ng vect or sap HafubhAsBARHAAGESHUBS wasl th@srikas do %ﬁ%@&ﬂé}iiﬁﬁ&%%@ ve

a deduced am no acid sequence. Thi s deduced sequence was veri

reference to direbatianceinstainingsingethe 5444 adi€P2 anamoshond cantikpdies. niontdll guti-
Fi 2 and 7oA, i N d
chain V- 15 roB20 380 Bpi DO ShBSRS Wer? SHNGHE T e S, PSS RPN o o1

Cl oni ng of thwméaiR. Fragnents The murine v-regi on sequences were then cl oned
into the expression vectors pMR10.1 and pMRR14 (Figure 7). These are
vectors Lor t he exmaﬂ&ifcsotmﬁodr?gﬁfemﬁidm?sect]m%wgﬁp@ﬁmgbﬁsbymmgni ng
DNA encodi ng const ant regions o uma pa |ight chain an uman

ganma- 4 heavy%ﬁg?r%gfﬁw%u%pﬁ%aa@@@'ﬁw hto the expression
vector by restriction digest and ligation fromthe sequencing vector, using
Sful and BsiW restriction sites, creating plasm d pMRRLO(544cL). The heavy
chain DNA was anplified by PCR using a 5 prinmer to introduce a signal

pepti de, sitce ﬂmbmnhgblmlewmﬁnphwﬁﬁglﬂooni ng strategy - a nouse
heavy chain anti body | eader froma different in 25 house hybridoma (terned
162) was enpl oyd®@B-CLhéndall lymphoeytidiychphomsa (Iaw/A)M ng sequence:

5' GCGCGECAAGCT TGCCGCCACCATGGACTTCGGATTCTCTCTCGTGT TCCTGGC

ACT CATTCT CAAGEGAGhapliplasthadydéd HnAbhd ot AGWASG3' (SEQ 1D NO 51). The
reverse priner was identical to that used in the original VH gene cloning.
The 30 resul § antMBRcol @dyEy Wwas digested with enzynes Hindl Il and Apal,
was sub-cloned, and its DNA sequence was confirmnmed, creating plasmd

PMRRI 4(544cH), '[aq:gﬁjcg%m@pmgg]}%%@%?%qnﬁgj’/ (GB03101934 20 transfection of

bot h expression vectors into cells generated chinmeric c5/44 anti body.

Thi s was afshi quﬁiﬁ’l&ﬁa&@@é]ﬁyﬂﬁﬁ&ﬁ&ﬁmB%Eﬁ@iﬁ?f't according to the

manuf acturer's
¢ 6 Unclassifiable (K)

¢ 2T cell lymphomas

40 B cell lymphomas were positive for CD22 antigen with the 5/44 antibody at 0.1
. 20 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.

25 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.



protocols (InVitrogen:Life Technol ogy, G oningen, The Netherl ands. Catal ogue
no. 11668-027). 5 Renoval of G ycosylation Site and Reactive Lysine A
potential N-linked glycosylation site sequence was observed in CDR-112,
having the am no acid sequence N-Y-T (Figure 3). SDS-PAGE, Wstern blotting
and car bohywirestoe3age ai ni ng of gels of 5/44 and its fragnmenper/Geisidivsy ng Fab)
indicated that this 10 site was indeed gl ¥lé:osyl ated (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

anti body by pCR/Cbniig J5/e0dj;ah@Vg! site for conjugation with an agent with
whi ch the antibody may be conjugated A PCR strategy was used to introduce
ani no aci d subst i ¢PKNAORGuérdELC fIPithd Wariable EoREHEY\SFES/UA hadvydodaight chfins
renove the glycosylation site and/or the reactive |ysine, as _shown in

Fi gure 4. Fomgeer ynfhesised usinghreyense frapseaipiasy ko producensingly strapiad §PNPS pepioeet
used to renoys LRR o l.af ife I .pri mer
cont ai ni ng the sué trixéfgtts%ﬁotﬁé k%@%gﬁg%?%{l %#%g%%a%ﬁ%gﬂe%ﬁc%@

| ysi ne reshdof théi murige 4-region fsequeneesr fsidg r specifis e opgonueleotides puineeds iby dlach of
these PCR ampljficatjons., The P O products were digested with the enzynes
Xbal and Apa Oiif?ﬁm\ﬁ%*: alp Reaction, ‘0 pMRR14(544cH) (al so cleaved with Xbal
and Apal) to generate ression, pl asm ds encoding these nutants. The N55Q
T57A and T57V nut 8k onéﬁgﬁﬁé’%‘wﬁﬁe gl ycosylation site by changing the am no
acid sequence away_fromthe consensus N-X-T/S whilst the KG60R nutation

repl aces the pot eFPNA Wps rsyntbesised 1y a3 b Hhireastion evolymg (cantpiping, ey follepng 5
: g . o I . SR
charged resl Q% %ﬁ%.gjo{liﬁg%mm P£84! YaRIMKEN 30 ML dili AR glzﬁzéﬁlglﬁdgc%toisbody

co-transfecte cL plYasnid to generate expresse
vari ant s. 1EvaiMatadn dedoxyxitonucleosede dfipldisphate,i 20Gamds RhNAsagt i79i tnge samfont he

chimeric genes wer.e eval uated fo i t i ent ansfecti 30.in0t0 CHO
cel 15 o) " Dlpepncostde nitar, ey NI pad 20wl MelcRes Mirinsepiaie
03/093320 PC—E@QW%E&S& 2&&&%@5&6@?&&%&9“@%&6& itke rehéttbnWas!térihinated

variants, which have had their.glycosylation site or their reactive |lysine
removed, wer dyheatingtat 98 Cler HimiimbesBl A t echnol ogy for binding to CD22-nfc
constructs. The results are shown in Figure S. Al binding neasurenents
were performed i nb) he BCRcore 2000 instrument (Pharmacia Bi osensor AB,
Uppsal a, 5 Sweden). The assay was perfornmed by capture of CD22nfFc via the

i mobi |i s&8l ant i - Aligesis of-the ¢ averd ubjpetedets PIGR vding sarhbibationp lof pimeSasppdifis,

standard, an(ilor(ifl)cn fnera%' zsmcf E&‘{ lcl?laifns. 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 (Vy Sful; Vy Hindlll) starting 7 nucleotides from their 5° ends, the

sequence GCCGCCACC (SEQ ID NO:50), to allow optimal translation of the resulting

20 mRNAs, an initiation codon and 20-30 nucleotides based on the leader peptide sequences of

known mouse antibodies (Kabat ef 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

25 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).

30 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



were injected over imobilised anti-nmouse Fc foll owed by antibody in the

sol ubl e phase. After each cycle the surface was regenerated with 50ul of
40mM HClI at 30ul Il min. The kinetic analysis was perfornmed using the

Bl Aeval uation 3.1 software (Pharmacia). 10 Renoval of the glycosylation site
I n construc sulted in a slightly faster on- rate a Lagnificantly
sl owner of-f-}vg%kggﬁgar ed to the chinmeric 5/44, giving an a?gll‘%n%l&gu

i nprovenent of approximately 5-fold. The AB5Q nut ati on had no effect on
affinity. This result was unexpected as it suggests that the renoval of the

carbohydrat e j4sel.f Iﬁﬂéﬂ? f[j]?% I adin ] N55Q
change) . Thecl rrprO\;g%H%faél ni i/beeﬁ?%%g%l?ve gggrfgymgméet “%ﬁ? %E}‘%"%%g%g%
One possi bl e nemphaliaacellsto ipsodubathimedg antibod®es obthe dbsrefisotypece of
carbohydrate, the threonine at position 57 exerts a negative effect on

binding that is hrubates Cr00qayRerthé PORGhere betaprasfelldws. aisthireftiod Bentained
hypot hesis that the snall_ size of alanine is inportant, and that the

negative ef f d8mMiTrisHebpH$e, il mM Mebd2,:50 mMKG], 001% w/v aclafiss P2é aMeaeh t he
|t obtai ' tql . {..I c ' ’ ' 0 at
TSR0 L1 DRI TR e 5 ) SEETITLL T K 00,

t he K60R nut aDiN#nadht uwait Tay tpohimerddee Reactivna fwere irfcubated st 93°CQefor 5 mbihmesiahd on

of arginine renoves otential reactiye site wthout, conprom.sing.affjinity.
O e TSR BB B Sok Sk § A S 7R SRR A RS AT
reactive |ysichglesMahiquotdtTleaétretetiontvire Rsdllyse@By tRctidpRoRYIBA lafi afdroR gdESi gn. 25
Exanpl e 2: -Grafting of 5/44 The nol ecul ar cl oning of genes for the

variabl e regions gbr b fed\GAMin?Vedibt]bh antplificd HNA sctwnm&tﬂﬁaywﬁap

their use to produce chineric (nouse/human) 5/44 0 anti bodi‘es has been

descri bed 18b@psimeT ipeolrnpeading ivdthimthe stan of framswrk & qrplased thegdignahpeptide peméy 44
VL and VH donain £ S i L o4y es a 3 EQ D X nd 8 WO
05/ 603330 PeTPLbCTR eyl 8@%@5%"?%‘8&‘?‘. petei x"gﬁ%’ "R R e Ve
CDR- gr af t i ng deferrhined addiarlataddlio givecidedudedraniino hdid s&jvendes This dedocedseqzbent i al
| munogeni city in phuppns, according.to ;he nethod of dair et al,,

(WD91/ 09967) . V@%‘g&ﬁf%‘%‘r’ tg? g“a‘eEP’g‘ prejein FFWAQW@ srREmigiment
W t h consens ygasQ@UUATICE showsalit INE/Broidih seuehd? df th& ARRRe libktHnd BBANCh¥in ®Yi ON
i ndi cat ed 64% sequence identity. Consequently, for constructing'the

CDR- gr af t 48 [regiens of meuse mppeclopak 3/44 sespetivelywor k r egi ons chosen corresponded
to those of the human VK sub-group | gernine 012, DPK9 sequence. The 10
framework 4 acceptbr sdpleowdar GleningaftheRCRIragmpetshunan J-regi on gerniine
sequence JKI.

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 respectively containing DNA encoding constant regions of human kappa light

20 chain and human gamma-4 heavy chain. The V. 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-

25 house hybridoma (termed 162) was employed. The 5’ primer had the following sequence:

Y GCGCGCAAGCTTGCCGCCACCATGGACTICGGATTCTCTCTCGTGTTCCTGGC
ACTCATTCTCAAGGGAGTGCAGTGTGAGGTGCAGCTCGTCGAGTCTGG® (SEQ
ID NO:51).

The reverse primer was identical to that used in the original Vi gene cloning. The
30 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-



A conparison of the am no acid sequences of the framework regions of nurine
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
anal ysis was nmade of the 15 potential of the nurine residue to contribute to
anti gen bi ngiowgoes3kd her directly or indirectly, through epépehisfgsacki ng
or at the VW VL interface. If a marine re%due was considered inportant and
sufficiently different fromthe hunman resfdue in terns of size, polarity or
charge, then that nurine residue was retained. Based on this analysis, two

versions of hﬁﬁ‘sf%h%%&%pﬁsﬁ V&GS thio BRIO BllsidiRertfRd URMTRR cglﬂ%ﬂtib&iy?EQ

IDNO] 9 and 20 SEQ ID NO 20 (Figure 5), were constructed. CDR-G aftrng of
5/ 44 Heavy CffhisnwabRehicwdd: nsing dhe ﬁmxfeqt@ainy reqgenh ageosdiag clonthe i méadacuwenly t he

sanme strateg d L bed . f.or i gh i.n. e in gl pl44 heavy
chain was fo F\og&to%)s E%%%%Hbl“ml 3%%’3‘8% Fﬂ%@%@éﬁe I(\:I %I?I(r?\%%%fel garl\tglot%e %8

sub-group | (A766%-8XfHuence identity) and therefore the sequence of the human
sub-group I germine framework VHI -3, DP7 was used as an acceptor franework.
The framewprk 4 acceptor sequences were derived from human J-region

gernm i ne sequence JH4. A conparison of 5144 heavy chain with the franmework

regions is shpbvaloffGHY6SIARionIite W@ ReactivEBysilée seen that the 5144 heavy
chain differs fromthe acceptor sequence at 22 positions. Analysis of the

contribution that A%%exﬁifal NO&&ed '&gbggxmk@ité %g@&ideg;% obbdrdid CTSIELH2, having
.............. WO 03/ 093320 PCT 03/ 01934 3 to 5 versions of the

CDR-grafted Heeawpninhacks speuenee Nr¥sTr (l5gwd, 3hav SPS-EACEs Nesdern eblottipgvand i n
SEQ | D NGO 23, i 24 .
Critgure 6) - cubamdrte shid oPEeR bESMPaab s Bnbhuts Hati6of Pdojinonel abpudd

desi gned 10 sicodeinlbel glyalfsylnttd{acishown)s lgiallditianch lykihe reaidde svas obseprd af an
over | appi ng ol i gonucl.eoti des desi gned .and, canstructed (.Figure.9). PCR
assenbl y te_@ﬁ?f%ﬁ%@%%n %ﬁo%ﬂ?’?&&&”ﬁ?@mg}%ﬂ“ -8@% of
genes. React iiQantBbdy B providingah addifteHaPsifefor bihjG@iion wlihh addent W wWhithithd
pH8.3, 1.5 mM Mgl 2, 50 mM KCl, 10 0.001 % gelatin, 0.25 nmM each

deoxyri bonuclaéﬁﬁqddén%)’r‘?eﬁﬂﬁlﬁht&@e, | pnole each of the “internal' priners

(T, 12, T3, Bl, B2, B3), 10 pnole each of the “external' prinmers (FI, RI),
and 1 unit of Taq#pBFRriteiegk Wanwsed tpaigtrodyss jamivp arid sybstisiens e B .
\eG6- 0L, SEYE] 0 LAL)€ 16e sl B o S g
on a 1.5 % aghowsin Bighre 4 xEorseadl firfmers éncodipvthe aditatons ISQRATEM spTA7E oVemen s
(Q Aqui ck geluse? ttorrgn%\ileo e gy%bsy‘fa%ton Ut (P21g8u7rg 93 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
20 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
25 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
30 into CHO cells.

9] Determination of Affinity constants by BiaCore analysis.



The DNA was eluted in a volunme of 30 1. Aliquots (1 1) of the gH | and gLl
DNA were then cloned into the InVitrogen TOPO TA cl oni ng vector pCR2.1 TOPO
(cat al ogue no. K4500-01) according to the manufacturer's instructions. This
non- expression vector served as a cloning internediate to facilitate
sequenci ng oo @obssage nunber of clones. DNA 20 sequenci ng Fé’i‘/?ﬁoslowu
vector-specific prinmers was used to identify correct clones contalning gH
and gLI, creating plasmds pCR2.1 (544gH131 and pCR2. 1(544gL1) (Figure 10).
An ol i gonucl eoti de cassette replacenent nethod was used to create the
humani sed grafts : g - . d'rﬁ%e : . ' t he
ol i gonucl eot i de E%@%g%%eggg?ﬁ%wegc v’a‘r"lli:uzjadr:{'?J,a 9%"&36 g:gg?ggféogﬁat%n

( pCR2. 1( 544gsite) orctheip EfR2ti v Iydidg ki gved Sweva dnvestigated: wsinghBIA &shnoledy fon berdingres

shown ( Xmal / Sa or, t he heavy. chai Xma] Bst EJL.. fo .1j.ght chain). The
| ar ge vectort"f&é i Wgwgﬁ ‘?W\r“}‘l@dmfrshmé‘h%&%e ghéﬂ%%dl&@&asuﬁngms
ligation W tRefeerfined i elecBIARE: Y 2000 lihdrumEhe Fhatiasie Bicenser AB; UpRaed of
2 conpl enent argg ol i gonucl eotides (shown in Figure 11), m xed at_a .
concent r at} ofiwedlen)-Fhe astay aws perfopmedaby; sprivee ffCHEIMIC yia the jpympbilisedantipH

7.5, 2.5 M MyGlZe. 3Be 1}@9} \g?s%g i &ﬁuﬂ%ﬂiskhéé}%%% %g{lﬁﬁ&(aﬁﬁ%ﬁ&&gg%déﬁs)

achi eved by heating to mnutes'in a vol une
t hen al | owi ngetehigjerted overammabikided ant-owius¢ Be fallomiet dyatibodyria.the Sdiwblephasal ed

ol i gonucl eoti,de cassetie,was then diluted ten-fald i t be Jigation
90 031 053320 ABEs FRER 3Pl 108 Furthss o, etk edpth PRt Ao E, S G iy
sequenci ng WpetiSRAlYsH v HetformddBingQlid BIAcvamatitEd ¢ Softwire @Hanfadpd)asm ds

pCR2. 1 (5/44-gH4-7) and pCR2. 1(5/44-gL2). The verified grafted sequences

wer e thenygub-cl onaﬁoi'dnbpthte?g,cegﬁatﬁﬁ%h@m donsinstt T5PARRUfed HOANShE fisid} on2Nd
pMR10.1 (light chain). 5 CD22 binding activity of CDR-grafted sequences The

vectors encoBithand stenifisanthy slawersoffpsste cempared; s thecchimeriond/44.gidng an jaffinity a
variety of c Déthdr? BPag;ﬁ&&&%&iéf S-YHI&.hIfnJ‘ﬁsﬁg nfthdiidh WA LOBELA off d¥rhis

chai ns. Bi ndi activity was conpared 1n a conpetition assay, conpeting the
bi ndi ng of t resulb wagunedpected aeit F0ggsestd 4hat thei remdyal fof theb¢anlstiby dratecitsBH rmpparemlyl s

(obtained fromATCC, . a rLkitt's. I bl.ast hungn.cell line
expr essi ng sﬁ"ﬁ%"c%%fﬂ%d‘ﬂgi(? H@‘ﬁﬁﬁﬂ%&%ﬁé%%&‘?@e&ﬂ@wm Qk)ﬁe%%par e
grafts ini4 hehly vilh thé T$7A @hdtiged One pe&itlle Sipldnatién iR, regdiflessAstuthd Sresthbe ofs NOWN

in Figure 8. As can be seen, there is very little difference between any of
the grafts, cabehydeats.dheithigonins &t Pesitien Mgt RaReastye eHectern bindingthabist i ng

agai nst the LIRS dnAEdmRbrsionof tRohiRk 10 At MTRY hjftfhedisatlal di QRAlI e
residues at the end of CDR-H3 (gH5 and gH7) does not appear to have

aff ected bi nelanige iy haxpestant.t ansothpt thet negative effiect lo€ threomine rivirdiated & itmstzends
residues was snfp%loﬁ&i fi8m the result obtained using the T57V mutation: that replacement with valine

20 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.

25

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

30 antibodies has been described above. The nucleotide and amino acid sequences of the
mouse 5/44 Vi, and Vy domains are shown in Figures 2 and 3 (SEQ ID NOS:7 and 8),



gL1gH7. The light chain graft gLI has 6 donor residues. Residues V2, V4, L37
and Q45 are potentially inportant packing residues. Residue H38 is at the
VHIVL interface. 20 Residue D60 is a surface residue close to the CDR-L2 and
may directly contribute to antigen binding. O these residues, V2, L37, Q45
and D60 ar ewiogoosndsze gernline sequences of human kappa gepes/cBifisiost her
sub-groups. The heavy chain graft gH7 has donor framework residues
(Residue R28 is considered to be part of -H under the structural
definition used in CDR-grafting (se Adair et at (1991 WX1/09967) ).

Resi dues 25 Ebspeaitbey( 1THIE @xAtile AeRribesthe GPR-ghadefy 60tht 3R14CGlIEbody 5106 iHkiHfAn 148

is a potential packing residue. Residue T93 i s _present at the VH VL

i nterface. Orframewrks osiedugespotetiah framppogenicky in Jumans, aceording to dhavnethed pénes
of human sub- . /68748 is found in human germine sub-group 4,
and T73 is fo'gén 'Lq?ﬁi"h manf/ger7'i ne sub-group 3. The full DNA and protein
sequence of both the light chain and heavy chain, 30 including approximte
position of introns within the constant regi on genes provided by the
vectors, are ien Fi 1 d.are given in SEQ ID NO 29 and SEQ I D
MOy 28 D 037 dSBYrefing pERAF 1ishy FiRut respectively for the Iight chain and
SEQ ID NO 31 and.S I D NO 30..respectively for the heav hai n. .DNA
encodi ng these |i d’ﬁ?Et nFIHERSS i g‘ﬁ Wi &2 XBLER ﬁ?’%‘r‘fﬁ%%’%ﬁ?\’%#s.
Heavy chai n Oijparaiphtli gt atl rédioh hiadfatedd 6434 | deqidrice, ideftap. WaConkdqaithd Rirt h
the Klenow, 5 fragnent of E. coif DNA BO_| ynerase Ito create a ' blunt end.

O eavage at toqestmching dhe GPRegrafied light c e rassapforc framsworks gegions RRPR was
purified fro B8k ;
Produced, bl Goadeatét §ahdse it Rinar? PRCoybBlou borblth BIZTPIY GRAE, 1he
f ragment s Merfendvenk d dcotptorBeffienbe svasl deryed foam the hwaanokregandenskne sequence
generate sta cell lines in CHO cells. 10 WD 03/093320 PCTI GB03/01934 26
CLAIMS 1. An ti body nol ecul e having specificity for human CD22, conpri sing
a heavy chain wherein the varjable dommin conmpri.ses.a CDR,havi ng at | geast
one of the sequendeSompaop sl e apipp seil seuncsS ot Simesvigk Piopg of mppiey |
as H2 in Fi gus/et dnd(iBEGdeploMNsdqagncRlis fiden inHigdrt B ablDsHodys thit tAeke are(2FE( éreh NS 15)
or H2"' (SEQ.ID NO 16) for -H2 or, . as H3 iﬂ Figure 1 (SEQ ID NG 3) for
CDR-H3. 2. ArPelireePBeIflones) A€ Aceemien fhalss gicsrn pijon.gin anglyal wasprpade of the
conpr i i ngsa dorliht of Ané Mituhe IR Mot BunitBlte 25! ArtidOTHisHiAL P WireB IR
havi ng at | east one of the sequences

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
20 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

25 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
30 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



given as LI in Figure 1 (SEQ ID NQ'4) for CDR-LI, as L2 in Figure 1 (SEQID

NGO 5) for CDR-L2 or as L3 in Figure 1 (SEQ ID NO6) for CDR-L3. 3. The

anti body nol ecule of claiml or claim2 conprising a heavy chain wherein the
15 vari abl e domain conprises a CDR having at |east one of the sequences
given in SERodyeed¥es | for COR-HL, SEQ ID NO 2 or SEQ ID

NO 15 or SEQID NGO 16 for CDR-H2 or SEQ.ID NGO 3 for %&’F’/ﬁ%sgﬁﬁ ght
chain wherein the variable domain conpri“ses a CDR having at | east one of
the sequences given in SEQ ID NO 4 for COR- LI, SEQID NOS5 for CDR-L2 or

SEQ I D NO 6 f of v&rEBid- - ' . Il%,mg

conpri ses sé% 1D NOY 1‘3? %%—%‘hl E}ﬂ%&gb?%ﬁ%?&gﬂb&g%%e% NOC13. or Echl D
NO 15 or SEQ@ived mmm@aomm,meﬂ, SEQAD N 25 FEQED NP6 1abd NEQ IPor
CDR- LI, SEQ%@)I)@:SM CDR-L2 and SEQ ID NO 6 for CDR-L3. 25 5. The
ant i body nol I}I y one of clainms 1 to 4, whichis a CORgrafted

anti body nol ecule. 6. The anti body nol ecule of claim5, wherein the variable
dormai n conprises human 30 acceptor framewor k regi ons and non- hunman donor
CDRs. 7. The_anti I%&% frol ec f Ia| m 6, wherein the human accept or

f r amewor k °r dgPHct Eﬁﬁ't‘t'ﬁ??fsof the heavy chain are based on a

human sub-group | consens 03/0 PCT/ GB03101934 equence and
conprise donor r d3ngs¥eEre eﬂgavgtﬁea ?&%q“‘?‘fe%ﬁﬁ Qﬁg%gt‘m 8RS ind to
the resi duesygfiaf ﬂ%sgselgmﬁa&mewefh @Ei@né&m&m&m b). b&@»x:wek&ﬁus,e of

claim7, addition y conprising donor residues at posi t lons 67 and

that corr espeshique Wasempleyed teconstruqt lesCDBrpledoVigegion gaes) Beados VOblmthe

1 amowor k110G dper? it ol 0 B el RS, Fs Sl L3O BRERRLTT

human suldd ¢0.001p% gelating XS UMM eaghe depayrlbmhucleogidd ti;)hdspima ﬂqsmﬂue&hadsf the

Phose posi t1 il s (NG, 1, B BT 10 aS S b efmat s e

addi tional | mlv)omlﬁhﬂgfd‘aiijpél%efa%(ﬁﬁﬁlfﬁdq?A@?BédBﬁB §ezh§1 & 8600808 t O

the residue at that position in SE An anti bo y nol ecul e

havi ng speci 911 74). tRlCRSYCIﬁH#ﬁIHC‘GBZ’Zﬁe o4 R forsh mipute, ﬁée%fm kwimte add3r°G 1951t o
ei ther clai fdr38ic gélgsy 'ﬁ{%qe #b?iu&?%eﬂe tﬁ&? NG .§ %%&J&?%el%:%é&ig or

claim 10. 12. @ anti nol ec any one o al s conpri sing
t he | i ghtl5chmidrecovered using QIAGEN spm columns (QIAquick ge] extraction kit, cat no. 28706).

The DNA was eluted in a volume of 30 pl. Aliquots (1 pl) of the gH1 and gL1 DNA were

then cloned into the InVitrogen TOPO TA cloning vector pCR2.1 TOPO (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
20 sequencing using vector-specific primers was used to identify correct clones containing
gH1 and gL1, creating plasmids pCR2.1 (544gH]1) and pCR2.1(544gL1) (Figure 10).

An oligonucleotide cassette replacement method was used to create the humanised
grafts gH4,5,6 and 7, and gL.2. Figure 11 shows the design of the oligonucleotide
cassettes. To construct each variant, the vector (pCR2.1(544gH1) or pCR2.1(544¢L.1))

25 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
pmoles/pl in a volume of 200 pl 12.5 mM Tris-HCl pH 7.5, 2.5 mM MgCl,, 25 mM Na(Cl,
30 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



20 variable region 5/44-gLI (SEQ ID NG 19) and the heavy chain variable
region 5/44-gH7 (SEQ ID NO 27). 13. An anti body nol ecul e having specificity
for human CD22, conprising a light chain, wherein the sequence of the |ight
chain conprises the sequence given in SEQ 1D 25 NO 28. 14. An anti body

mol ecul e hawoesegpswi ficity for human CD22, conprising a | ighlcedafdsh:

wherei n the sequence of the light chain cgqsi sts of the sequence given in
SEQ ID NO 28. 30 15. An antibody nol ecul €*havi ng specificity for human
CD22, conprising a heavy chain, wherein the sequence of the heavy chain

conpri ses t h%%g%e%ﬁghléy chilyeded?. | BNANGe@fRncidd w3/ &%33%%55% RO IpALG34

28 16. An anti havi ng specificity for human , conprising a

heavy chai n,seqiaceimeating asyidnpERa4 (5%-%@»@%&2-&(5:‘1’?#@2@ OFhet yezified
[ in, SEQ I D NO,30, 5 17, . A ' | .
Specirici by P seRop ek suiZolbhed i A blaeien TRLGR TR Il chaip

gi ven in SEQ dn@pNR LI dipdlt ehalipavy chain conprising the sequence given in
SEQ I D NO 30. 10 18. An anti body nol ecul e having specificity for human CD22,
havi ng a lisght 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. 19. A variant
of the anti bodp22Bindd £etivity 30 CDR EraffedGeghéiiees. t 0 18, which has an 15

i mproved affinity for CD22. 20. The variant of claim 19 which is obtained by
an affinity maturafyeOfbcRirdefitding grhfted RNeridid WeRIYo-Bhnsfé¥edORty CHE Bl 4 tO
4, which is murine anti-CD22 nonocClonal 20 antibody 5/44, wherein the

vari abl e donevaniety of ¢pmbinagions,clegstherhwish tthe oggigalechimen¢ atibady chams) |Bingipg 7

e
dth i .e. ' . . L . ' . | D
RO 8 2o ol ARBtndived e, ORBNIGIALY, Bifodiig ARIHARE St Ak YA Bon ol
chinmeric ati3jé4pntitedy rfor binding toRymassieliy (otiained frumnAFECoh Burkittts hyniphand
oot Ted ' SeRmPRRYE FRTAD oG SXRS R S /Ny ThRdssyspres Fomidsai the
nol ecul e conpidstivag tcdiftiré gra@Bih @R4bilRYy 1@ bihdtb WBR 3tdate(TMZY. ThRsdleslaience

wherein the m ssing _portion of the donor  CORis replaced by a different
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.
15 The introduction of the 3 additional human residues at the end of CDR-H3 (gH5 and gH?7)
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 Vu/Vy imterface.

20 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-H1 under the
structural definition used in CDR-grafting (se Adair et al (1991 W091/09967) ). Residues

25 E1 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 148 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,
30 including 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



30 sequence and forns a functional CDR WD 03/093320 PCT/ GB03/01934 29 24.
The anti body nol ecule of claim23, wherein the mssing part of the CDR
sequence is fromthe antibody fromwhich the framework regions of the

anti body nol ecule are derived. 5 25. The anti body nol ecul e of cl ai m 24,
wherein theWR S0 part of the CDR sequence is derived fromcsogensd i ne
anti body havi ng consensus franmework regi . 26. The anti body nol ecul e of
any one of clainms 23 to 25, wherein CDR of the heavy chain is hybrid in
the anti body nol ecule. 10 27. The anti body nol ecul e of any one of clains 23
to 26, wher erespectieely farrthalightnchain dndeSEQ dADANOCERands SEQJID N3 (Breapictivelp oS .
28. The anti&gggarmhecule of claim 27, wherein the truncationis from4 to 6
amino 15 act8d®@¥§ e anti body nol ecul e of any one of clains 23 to 28,

wherein the truncation i de_.at t -termnus of the . 20 30. A DNA
sequence encodin ﬁéﬂﬁ%ﬁ%%#@%_ﬂ%&w PYAT Ve EFASGrUR VERSR-
nol ecul e accEfyNBath DRAYWA EgStedcatahd’s’ Hiddil 3fe, thdn whs FeABA RGthQhe RIHGSSI ON
vect or cog’g)rl sing a DNA sequence according to claim30. 25 32. A host cell

conpri si ng afragmesnt afEorolicRDAcpalymerasekiogreaie 2 §t biunbendo (deaviage atithe 33EcoRil

ant i body nol i Y I . r seguence
accordi ng tosféwg?%égggg%r H%é’g%}l%ﬂtfﬁa%blg.(vhg{%e\g%ﬁpdﬁwﬁeeaaéﬁ% %6%‘95‘%@%& Cof
any one of csanienway] atligh? @hain fihenhaws pepdaeel; biunteidtar the5® Stull 3he asdDR2Ah 203’ a
DNA sequence_acgor di to claim30 for use in. treating a. pathology nediated
by el 's. expFeadiy B fesmentsyte sisand Bl P50 e SionIsttom i prbidy
nol ecul e accgindiafOsidbie &I 8PCHD &ligi m 34 or a DNA sequence according to
claim33 or claim34, for use in treating malignant |ynphona. 36. The

anti body gl ecul e or DNA sequence of claim 35, wherein the malignant 5

| ynphoma 1 s Non-Hodgkin's | ynphoma. 37. Use of the antibody nol ecul e of any
one of clains 1 to 29, having specificity for human CD22, or use of a DNA

sequence according to claim30 in the nmanufacture of a nedicanent for the
treatment of a pathology nmediated by cells expressing 10 CD22.



38. The use of claim 37, wherein the pathology is mali gnant Lynphoma. 39.
Claim 38, wherein the malignant |ynphoma is Non-Hodgkin's |ynphoma. 15 40.
A therapeutic or diagnostic conposition conprising the antibody nol ecul e of
any one of clains 1 to 29 or the DNA sequence of claim30. 41. A

t her apeut i cW&r03@P¥ghosti ¢ conposition according to clai m 4®CT&IBP1984 ng a
20 pharnmaceutical ly acceptabl e exci pient,2¢lil uent or carrier. 42. A

t herapeutic or diagnostic conposition according to claim40 or claim41l,
additionally conprising anti-T cell, anti-IFNy or anti-LPS antibodies, or
non- anti bodSZLiAE&Sadi ents such as xanthines. 25 43. A process for the
production of an anti body nol ecul e according to any one of <clains | to 29
conprising culturing a host cell according to claim 32 under conditions
sui tabl e forll eadAngntibodyxmolessledravidg gpecifieity for bmm@NCDA2C edinpgsisgiacheavy

anti body nol ecul e, and | sol ating said ant.i bod | ecul 30 44, rocess for
t he prepar ata@FPWPel'ﬁ’Dt %‘b&ﬁ 8‘?:‘“6‘?‘ ArRYHSA %{P@W‘%ﬁ? ‘?,fc}ﬁﬂ RGeS any
one of cl a3 MpivdYad M1 APFighRNO(SER 1Y NI ) £t CORBH1 SAHD RO 2) 0

031093320 PrCT:% GBOB/0193§E1Q31 accor di Egto any one of cl gﬂlﬁ?}sqs to 29 tgget her

with a phar iHREEQE) NO-HOww A (FEQ ARNGHEher Hat) (EQ ISNC:A6PeEDRAH2 on
5710728 or SRt BB e 38 BRI 03) 01084” 1 ~SEQUENCE LI STI NG -
<110> Celltech R&D Limted <120> Bl OLOG CAL PRODUCTS <160> 51 <170>
Seqw n99, Ve&.Si on A’n . boﬁ%lnolgl " < ]é%ﬁlgSSpeé oty fcI)Dr um EZWleggnségz gohght
10 chain wherein the variable domain comprises a CDR having at least one of the sequences
given as L1 in Figure 1 (SEQ ID NO:4) for CDR-L1, as L2 in Figure 1 (SEQ ID NO:5) for

CDR-L2 or as L3 in Figure 1 (SEQ ID NO:6) for CDR-L3.

3. The antibody molecule of claim 1 or claim 2 comprising a heavy chain wherein the

15 wvariable domain comprises a CDR having at least one of the sequences given in SEQ ID
NO:1 for CDR-H1, SEQ ID NO:2 or SEQ ID NO:13 or SEQ ID NO:15 or SEQ ID NO:16
for CDR-H2 or SEQ ID NO:3 for CDR-H3 and a light chain wherein the variable domain
comprises a CDR having at least one of the sequences given in SEQ ID NO:4 for CDR-L1,
SEQ ID NO:5 for CDR-L2 or SEQ ID NO:6 for CDR-L3.

20
4, The antibody molecule of claim 3, which comprises SEQ ID NO:1 for CDR-H1,
SEQ ID NO: 2 or SEQ ID NO:13 or SEQ ID NO:15 or SEQ ID NO:16 for CDR-H2, SEQ
ID NO:3 for CDR-H3, SEQ ID NO:4 for CDR-L1, SEQ ID NO:5 for CDR-L2 and SEQ
ID NO:6 for CDR-L3.

25
5. The antibody molecule of any one of claims 1 to 4, which is a CDR-grafted
antibody molecule.

6. The antibody molecule of claim 5, wherein the variable domain comprises human

30 acceptor framework regions and non-human donor CDRs.

7. The antibody molecule of claim 6, wherein the human acceptor framework regions

of the variable domain of the heavy chain are based on a human sub-group I consensus



<221> mouse nonoclonal 5/44 CDR-HL <400> 1 Asn Tyr Trp Ile Hs 15 <210>

2 <211> 17

nonocl onal
Tyr 1 5 10
nonocl onal
Asn Thr Phe
7
5
10
15
20
25
30

WQI08/00350 H3

<212> PRT <213> nouse <220> <221> nouse nonocl onal 5/44 CDR-H2
<400> 2 Ay Ile Asn Pro Gy Asn Asn Tyr Thr Thr Tyr Lys Arg Asn Leu Lys
10 15 dy <210> 3 <211> 12 <212> PRT <213> npuse <220> <221> nouse

<210> 4 <211> 16 <212> PRT 29213> nouse <220> <221> nouse

15

<400> 3 Gu Ay Tyr Ay Asn Tyr d PCHNGBIYPY34he Al a

5/44 CDR-L1 <400> 4 Arg Ser Ser A n Ser Leu Ala Asn Ser Tyr Qy

Leu Ser 1 5 10 15 WD 03/093320 PCT/GB03/01934 2 <210> 5 <211>

sequence and comprise donor residues at positions 1, 28, 48, 71 and 93 that correspond to
the residues at those positions in SEQ ID NO:8.

8. The antibody molecule of claim 7, additionally comprising donor residues at
positions 67 and 69 that correspond to the residues at those positions in SEQ ID NO:8.

9. The antibody molecule of any one of claims 6 to 8, wherein the human acceptor
framework regions of the variable domain of the light chain are based on a human sub-
group I consensus sequence and comprise donor residues at positions 2, 4, 37, 38, 45 and
60 that correspond to the residues at those positions in SEQ ID NO:7.

10.  The antibody molecule of claim 9, additionally comprising a donor residue at
position 3 that corresponds to the residue at that position in SEQ ID NO:7.

11.  An antibody molecule having specificity for human CD22, comprising a heavy
chain according to either claim 7 or claim 8, and a light chain according to either claim 9

or claim 10.

" 12.  The antibody molecule of any one of claims 1 to 11, 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).

13. An antibody molecule having specificity for human CD22, comprising a light
chain, wherein the sequence of the light chain comprises the sequence given in SEQ ID
NO:28.

14.  An antibody molecule having specificity for human CD22, comprising a light
chain, wherein the sequence of the light chain consists of the sequence given in SEQ ID
NO:28.

15. An antibody molecule having specificity for human CD22, comprising a heavy
chain, wherein the sequence of the heavy chain comprises the sequence given in SEQ ID
NO:30. '



<212> PRT <213> nouse <220> <221> nouse nonocl onal 5/44 CDR-L2 <400> 5
Gy Ile Ser Asn Arg Phe Ser 1 5 <210> 6 <211> 9 <212> PRT <213> nouse
<220> <221> nouse nonocl onal 5/44 CDR-L3 <400> 6 Leu A n Ay Thr Hs Gn
Pro Tyr Thr 1 5 <210> 7 <211> 113 <212> PRT <213> nouse <220> <221>
nouse nonocworwaleBei4 VL domain <400> 7 Asp Val Val Val Thct/GBos/dibss Pro Leu
Ser Leu Pro Val Ser Phe Ay 1 5 10 15 A@n Vval Ser Ile Ser Cys Arg Ser
Ser A n Ser Leu Ala Asn Ser 20 25 30 Tyr Gy Asn Thr Phe Leu Ser Trp Tyr
Leu His Lys Pro Ay Gn Ser 35 40 45 Pro Gn Leu Leu Ile Tyr Gy Ile Ser
Asn Arg Phe Ser Gy Val Pro 50 55 60 Asp Arg Phe Thr Ay Ser Ay Ser Gy

Thr Asp Phe Thr Leu S | 65 70 75 80 . _Ser . Thr Ile Lys Pro Qu Asp Leu
Gy Met Tyr ¥r é@d@wo@ c dgving specifiqhy qunymegnn B2 FRPUIFHE P y

Ay Gy Thr 4y, lvﬁlﬁreﬁ ﬂle'sle«‘i'uehllesof the heavy chain consists of the sequence given in SEQ ID
NO:30.

17.  An antibody molecule having specificity for human CD22, having a light chain
comprising the sequence given in SEQ ID NO:28 and a heavy chain comprising the
sequence given in SEQ ID NO:30.

10 18. An 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.

19. A variant of the antibody molecule of any one of claims 1 to 18, which has an
15 improved affinity for CD22.

20.  The variant of claim 19 which is obtained by an affinity maturation protocol.

21.  The antibody of any one of claims 1 to 4, which is murine anti-CD22 monoclonal

20 antibody 5/44, wherein the variable domain of the light chain has the sequence given in
SEQ ID NO: 7 and the variable domain of the heavy chain has the sequence given in SEQ
IDNO: 8.

22.  The antibody molecule of any one of claims 1 to 4, which is a chimeric antibody
25 molecule comprising the sequences of the light and heavy chain variable domains of the
monoclonal antibody of claim 21, recited in SEQ ID NO:7 and SEQ ID NO:8 respectively.

23.  An antibody molecule comprising a hybrid CDR comprising a truncated donor
CDR sequence wherein the missing portion of the donor CDR is replaced by a different
30 sequence and forms a functional CDR.



100 105 110 Arg <210> 8 <211> 121 WD 03/093320 PCT/ GB03/01934 3 <212>
PRT <213> nouse <220> <221> nouse nonocl onal 5/44 VH domain <400> 8 Gu
Val Gdn Leu @n A@n Ser Ay Thr Val Leu Ala Arg Pro Ay Ala 1 5 10 15 Ser
Val Lys Met Ser Cys Lys Ala Ser Ay Tyr Arg Phe Thr Asn Tyr 20 25 30 Trp

I[le Hs TrpwaésdeyroG n Arg Pro Gy G n Gy Leu GQu Trp |l eectiCrodfdiedy Ay
Ay Ile Asn Pro Ay Asn Asn Tyr Thr Thr T‘?g Lys Arg Asn Leu 50 55 60 Lys
Gy Lys Ala Thr Leu Thr Ala Val Thr Ser a Ser Thr Ala Tyr 65 70 75 80
Met Asp Leu Ser Ser Leu Thr Ser Qu Asp Ser Ala Val Tyr Tyr Cys 85 90 95

Thr Arg G u y T aﬁ%ﬂéo T, Anisih¥ park' 110
AGn @y Thr Teu \}glfe Thr @ZF]OlSeregglaﬂi?%’ %§£%10>#2§£@3GD§]2%§%%€{T
<213> Artifiisifedm She)antieely £@AOwhicl 218> fram@wok regivdg of Ght amil@ly ®olecule are

derived.

5 25.  The antibody molecule of claim 24, wherein the missing part of the CDR sequence

is derived from a germline antibody having consensus framework regions.

26.  The antibody molecule of any one of claims 23 to 25, wherein CDR-H2 of the
heavy chain is hybrid in the antibody molecule.

10
27.  The antibody molecule of any one of claims 23 to 26, wherein the truncation of the
donor CDR is from 1 to 8 amino acids.

28.  The antibody molecule of claim 27, wherein the truncation is from 4 to 6 amino
15 acids.

29.  The antibody molecule of any one of claims 23 to 28, wherein the truncation is
made at the C-terminus of the CDR.

20 30. A DNA sequence encoding the heavy chain and/or the light chain of an antibody

molecule according to any one of claims 1 to 29.
31. A cloning or expression vector comprising a DNA sequence according to claim 30.
25 32.  Ahost cell comprising a cloning or expression vector according to claim 31.

33.  An antibody molecule according to any one of claims 1 to 29 or a DNA sequence

according to claim 30 for use in therapy.

30 34. The antibody molecule of any one of claims 1 to 29 or 33, having specificity for
human CD22, or a DNA sequence according to claim 30 for use in treating a
pathology mediated by cells expressing CD22.



Ay Asn Asn Tyr Thr Thr Tyr Lys Arg Asn Leu Lys Ay 1 5 10 <210> 10 <211>
13 <212> PRT <213> Artificial Sequence <220> <223> <220> <221> N55Q
<400> 10 Ay Asn G n Tyr Thr Thr Tyr Lys Arg Asn Leu Lys Gy 1 5 10 WO
03/ 093320 PCT/ GB03/01934 4 <210> 11 <211> 13 <212> PRT <213> Artificial
Sequence <@DW309B2B> <220> <221> T57A <400> 11 Ay Asn AREH/GBps/OBB4a Thr
Tyr Lys Arg Asn Leu Lys Ay 1 5 10 <210312 <211> 13 <212> PRT <213>
Artificial Sequence <220> <223> <220> <%21> T57V <400> 12 Gy Asn Asn Tyr
Val Thr Tyr Lys Arg Asn Leu Lys Gy

35.  An antibody molecule according to claim 33 or claim 34 or a DNA sequence

according to claim 33 or claim 34, for use in treating malignant lymphoma.

36. The antibody molecule or DNA sequence of claim 35, wherein the malignant
5 lymphoma is Non-Hodgkin’s lymphoma.

37.  Use of the antibody molecule of any one of claims 1 to 29, having specificity for
human CD22, or use of a DNA sequence according to claim 30 in the manufacture
of a medicament for the treatment of a pathology mediated by cells expressing

10 CD22.

38.  The use of claim 37, wherein the pathology is malignant lymphoma.

39.  Claim 38, wherein the malignant lymphoma is Non-Hodgkin’s lymphoma.
15
40. A therapeutic or diagnostic composition comprising the antibody molecule of any
one of claims 1 to 29 or the DNA sequence of claim 30.

4]1. A therapeutic or diagnostic composition according to claim 40, comprising a
20 pharmaceutically acceptable excipient, diluent or carrier.

42. A therapeutic or diagnostic composition according to claim 40 or claim 41,
additionally comprising anti-T cell, anti-IFNy or anti-LPS antibodies, or non-
antibody ingredients such as xanthines.

25

43. A process for the production of an antibody molecule according to any one of
claims 1 to 29 comprising culturing a host cell according to claim 32 under
conditions suitable for leading to expression of protein from DNA encoding said
antibody molecule and isolating said antibody molecule.

30

44. A process for the preparation of a therapeutic or diagnostic composition according

to any one of claims 40 to 42, comprising admixing an antibody molecule



1510 <210> 13 <211> 17 <212> PRT <213> <220> <221> CDR-H2 (T57A) H
<400> 13 @y Ile Asn Pro Ay Asn Asn Tyr Ala Thr Tyr Lys Arg Asn Leu Lys 1
5 10 15 dy <210> 14 <211> 13 <212> PRT <213> Artificial Sequence <220>
<223> <220> <221> K60R <400> 14 dy Asn Asn Tyr Thr Thr Tyr Arg Arg Asn
Leu Lys Gy wadodooifzo <210> 15 WO 03/ 093320 PCT/ GB03/ 01934 pEcr/6cBdslorosy’ <212>
PRT <213> <220> <221> CDR-H2 (K60R) H' f400> 15 Ay Ile Asn Pro Ay Asn
Asn Tyr Thr Thr Tyr Arg Arg Asn Leu Lys #15 10 15 Ay <210> 16 <211> 17

according to any one of claims 1 to 29 together with a pharmaceutically acceptable

excipient, diluent or carrier.

45. A polypeptide having the amino acid sequence given in any one of SEQ ID NOs:1
5 to 28 or SEQ ID NO:30.



<212> PRT <213> <220> <221> CDR-H2 (T57A K60OR) H'' <400> 16 Ay Ile Asn
Pro Ay Asn Asn Tyr Ala Thr Tyr Arg Arg Asn Leu Lys 1 5 10 15 dy <210> 17
<211> 70 <212> PRT <213> Hono sapien <220> <221> DPK9 <400> 17 Asp lle
G@n Met Thr A n Ser Pro SerSer Leu Ser Ala Ser val Ay 15 10 15 Asp Arg
Val Thr Ile W03982rrp Tyr G n A n Lys Pro Ay Lys Al a 20 PGI/GBO3/@PY [ys
Leu Leu Ile Tyr Gy Val Pro Ser Arg Phe Set Ay Ser Ay 35 40 45 Ser dy
Thr Asp The Thr Leu Thr Ile Ser Ser Leu Gn Pro Qu Asp 50 55 60 Phe Al a
Thr Tyr Tyr GysuéoE MrsTaed 0> 18 <211> 11 <212> PRT <213> Honp sapi ens

<220> <221> JK1 WO 031093320 PCT/ GB03/01934 6 <400> is Phe Gy G n dy Thr
Lys Val Qd u [<pa0dysCeirlgecH RED IIFmited

<120> BIOLOGICAL PRODUCTS

<160> 51
<170> SegWin99, 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 BAsn Pro Gly Asn Asn Tyr Thr Thr Tyr Lys Arg Asn Leu Lys
1 5 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
Brg Ser Ser Gln Ser Leu Ala Asn Ser Tyr Gly Asn Thr Phe Leu Ser
1 5 10 15



<210> 19 <211> 113 <212> PRT <213> Artificial Sequence <220> <223> <220>
<221> gLl <400> 19 Asp Val dn Val Thr An Ser Pro Ser Ser Leu Ser Al a Ser
Val Gy 15 10 15 Asp Arg Val Thr Ile Thr Cys Arg Ser Ser G n Ser Len Al a
Asn Ser 20 25 30 Tyr Ay Asn Thr Phe Leu Ser Trp Tyr Leu Hs Lys Pro Ay
Lys Al a 35%"%@3%0 An Leu Leu Ile Tyr Ay Ile Ser Asn ARCI/GHOE3¢ d vy
Val Pro 50 55 60 Asp Arg Phe Sex Ay Se2 Ay Ser Ay Thr Asp Phe Thr Leu
Thr Ile 65 70 75 80 Ser Ser Leu Adn Pro Qu Asp Phe Ala Thr Tyr Tyr Cys
Leu Gn Gy 85 90 95 Thr Hs Gn Pro Tyr Thr Phe Ay G n Ay Thr Lys Val
Qu Ile Lys 100 105 110 Arg <210> 20 <211> 113 <212> PRT <213>
Artificial Seguenced <220> <223> <220> <221> gL2 <400> 20 Asp Val Val Val
Thr A n Ser PREY>Ser? Ser Leu Ser Ala Ser Val Ay 1 5 10 15 Asp Arg Val Thr
Ile Thr Cys éggi%r”@er A n Sex Leu Ala Asn Ser

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 S

<210> 7

<211> 113

<212> PRT

<213> mouse

<220>

<221> mouse monoclonal 5/44 VL domain
<400> 7

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

Asp 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

Asp 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 90 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



20 25 30 Tyr Ay Asn Thr Phe Leu Ser Trp Tyr Leu His Lys Pro Ay Lys Ala
35 40 45 WO 03/093320 PCT/ @B03/01934 7 Pro Gn Len Leu Ile Tyr Ay Ile Ser
Asn Arg Phe Ser Gy Val Pro 50 55 60 Asp Arg the Ser Ay Ser Gy Ser Gy
Thr Asp Phe Thr Lau Thr Ile 65 70 75 80 Ser Ser Leu Gn Pro Gn Asp Phe
Ala Thr Tyrwéwsn$gm Len Gn Ay 85 90 95 Thr H's G n Pro pgtr/cBoshe Gy
Gn dy Thr Lys Val GQu Ile Lys 100 105 410 Arg <210> 21 <211> 80 <212>
PRT <213> Honb sapiens <220> <221> DP7 <400> 21 Gn Val Gn Lou Val Gn

Ser Ay A a Gy VaLR ys Lys Pro Ay Ala 1 5 10 15 Ser Val Lys Val Ser Cys
Lys Al a Ser Y5 Ty]r;\ou br Phe Thr Trp Val 20 25 30 Arg Gn Ala Pro Ay Gn
Gy Leu Glu rp Met y Lys Phe Gn Gy 35 40 45 Arg Val Thr Met Thr Arg

Asp Thr Ser <Bho> Ser Thr Val Tyr Net Gn 50 55 60 Leu Ser Ser Leu Arg Ser
G u Asp. Thr<28l:a Viaduséymonbylor@yss Aldaviiggmaipb 70 75 80 <210> 22 <211> 11
<212> PRT <213> Hono sapl ens <220>

<400> 8
Glu Val Gln Leu Gln Gln Ser Gly Thr Val Leu Ala Arg Pro Gly Ala
1 5 10 15

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Arg Phe Thr Asn Tyr
20 25 30

Trp Ile His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Gly Ile Asn Pro Gly Asn Asn Tyr Thr Thr Tyr Lys Arg Asn Leu
50 55 60

Lys Gly Lys Ala Thr Leu Thr Ala Val Thr Ser Ala Ser Thr Ala Tyr
65 70 75 80

Met Asp Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 90 95

Thr Arg Glu Gly Tyr Gly Asn Tyr Gly Ala Trp Phe Ala Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 9
<211> 13
<212> PRT

<213> Artificial Sequence

<220>

<223>

<220>

<221> cH

<400> 9

Gly Asn Bsn Tyr Thr Thr Tyr Lys Arg Asn Leu Lys Gly
1 5 10

<210> i0

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223>

<220>
<221> N55Q

<400> 10
Gly Asn Gln Tyr Thr Thr Tyr Lys Arg Asn Leu Lys Gly
1 5 i0



<221> JH4 <400> 22 Trp Ay Gn Ay Thr Leu Val Thr Val Ser Ser 1 5 10
<210> 23 <211> 121 <212> PRT <213> Artificial Sequence <220> <223> <220>
WD 03/ 093320 PCT/ GB03101934 8 <221> gH <400> 23 @u Val Gn Leu Val Gn
Ser@y Ala Gu Val Lys Lys Pro Gy Ala 1 5 10 15 Ser Val Lys Val Ser Cys
Lys Al a Serw@ogediseo Arg Phe Thr Asn Tyr 20 25 30 Trp |l e pepmGBdorvad ArgQ
GnAaPrody Gn Gy Leu Au Trplle g5 40 45 Ay Gy Ille Asn Pro Ay
Asn G n Tyr Thr Thr Tyr Lys Arg Asn Leu 50 55 60 Lys Gy Arg Ala Thr Leu
Thr Ala Asp 5>Se51Thr Ser Thr Val Tyr 65 70 75 80 Mt du Leu Ser Ser
Leu Arg Ser Gy, AspsThr Ala Val Tyr Tyr Cys 85 90 95 Thr Arg Gu Gy Tyr
Gy Asn Tyr &Liy>Al ggdrp Phe Ala Tyr Trp Ay 100 105 110 Gn @y Thr Leu Val
Thr Val Ser &as> 14btik20iai1<8d@hendd <211> 121 <212> PRT <213> Artifici al
Sequence <220> :

<220>

<223>

<220>

<221> T57A

<400> 11

Gly Asn Asn Tyr Ala Thr Tyr Lys Arg Asn Leu Lys Gly
1 5 10

<210> 12

<211> 13

<212> PRT

<213> Artificial Sequence

<220>

<223>

<220>

<221> 57V

<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



<223> <220> <221> gH4 <400> 24 du Val Gn Leu Val Gn Ser Ay Ala Qu
Val Lys Lys Pro Ay Ala 1 5 10 15 Ser Val Lys Val Ser Cys Lys Ala Ser Ay
Tyr Arg Phe Thr Asn Tyr 20 25 30 Trp Ile His Trp Val Arg Gn Ala Pro Ay
Gn Gy LeuvbYsddshel | € 35 40 45 Ay Ay Ile Asn Pro Gy Apdrbahsoiyis Al a
Thr Tyr Arg Arg Asn Leu 50 55 60 Lys Ay-.Arg Ala Thr Leu Thr Ala Asp Thr
Ser Thr Ser Thr Val Tyr 65 70 75 80 Met u Leu Ser Ser Leu Arg Ser Qu
Asp Thr Ala Val Tyr Tyr Cys 85 90 95 Thr Arg Qu Ay Tyr Ay Asn Tyr Ay
Ala Trp Phe ARRTyrifirp Ay 100 105 110 Gn Ay Thr Leu Val Thr Val Ser Ser
WO 03/ 093320 BEF) GBS/ 01934 9 115 120 <210> 25 <211> 121 <212> PRT <213>
Artificial Sequence <220> <223> <220> <221> gH5 <400> 25 Ju Val @ n Leu
Val A n Sex @GypAla Au Val Lys Lys Pro Ay Ala 1 5 10 15 Ser Val Lys Val
Ser Cys Lys Abkai:Sercod-y2 Tokeody g Phe Thr Asn Tyr 20 25 30 Trp Ile His Trp
Val Arg An Ala ProlGIy Gn @Ay Leu du Trp Ile

5

<400>

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

Gly

<210> i6

<211> 17

<212> PRT

<213>

<220>

<221> CDR-H2 ({T57A K60R) H'''

<400> 16

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

Gly

<210> 17

<211> 70

<212> PRT

<213> Homo sapien

<220>
<221> DPK9
<400> 17
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 i5
Asp Arg Val Thr Ile Thr Cys Trp Tyr Gln Gln Lys Pro Gly Lys Ala
20 25 30
Pro Lys Leu Leu Ile Tyr Gly Val Pro Ser Arg Phe Ser Gly Ser Gly
35 40 45
Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu Asp
50 55 60
Phe Ala Thr Tyr Tyr Cys
65 70
<210> 18
<211> 11
<212> PRT

<213> Homo sapiens

<220>
<221> JK1



35 40 45 Ay Ay Ile Asn Pro Gy Asn Asn Tyr Ala Thr Tyr Arg Arg Asn Leu 50
55 60 Lys Ay Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Val Tyr 65
70 75 80 Met G u Leu Ser Ser Leu Arg Ser Qu Asp Thr Ala val Tyr Tyr Cys 85
90 95 Thr Arg Qu Ay Tyr Ay Asn Tyr Ay Ala Trp Phe Ala Tyr Trp Ay 100
105 110 Gn‘@ﬁi"“?iﬁz“l_eu Val Thr Val Ser Ser 115 120 <210FCHGBBENIB4712,
<212> PRT <213> Artificial Sequence <220 <223> <220> <221> gH6 <400> 26
GQu Val dn Leu Val Gdn Ser Ay Ala Gu Val Lys Lys Pro Ay Ala 1 5 10 15
Ser Val Lys Vat#o>SerisCys Lys Ala Ser Ay Tyr Arg Phe Thr Asn Tyr 20 25 30
Trp Il e H s Php c¥alGlar glyGThr Alva BlocHl ylgLhys@ug Leu A u Trp Ile 35 40 45
Gy Ay lle Asn Pro Gy ASn Asn Tyr Ala TH® Tyr Arg Arg Lys Phe 50 55 60 WO
03/ 093320 PCTQIC(-EOS/ 934 10 An Ay Arg Ala Thr Leu Thr Ala Asp Thr Ser Thr
Ser Thr Val -I¥{1> 6%1 0 75 80 Mt GQu Leu Ser Ser Leu Arg Ser du Asp Thr
Ala Val Tyr Ty{>sCyspggb 90 95 Thr Arg Gu Ay Tyr Ay Asn Tyr Gy Ala Trp
Phe Ala Tyr Tpe>A yarti®{kiklSsehhbnce

<220>
<223>

<220>
<221> gLl

<400> 19
Asp Val Gln Val Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr 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 Lys Ala

35 40 45
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 90 95
Thr His Gln Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105 110
Arg
<210> 20
<211> 113
<212> PRT
<213> Artificial Sequence
<220>
<223>
<220>
<221> gL2
<400> 20
Asp Val Val Val Thr Gln Ser Pro Ser Ser Leu Ser Ala Sexr Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr 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 Lys Ala
35 40 45



<210> 27 <211> 121

Gn @y Thr Leu Val Thr Val Ser Ser 115 120 <212> PRT
<213> Artificial Sequence <220> <223> <220> <221> gH7 <400> 27 dQu Va
Gn Leu Val Adn Ser Ay Ala Qu Val Lys Lys Pro Ay Ala 1 5 10 15 Ser Val
Lys Val Ser Ala Ser Ay Tyr Arg Phe Thr Asn Tyr 20 25 30 Trp Ile
Hs Trp Val ‘%33’@5?%%61 Pro Ay Gn Gy Leu Au Trp lle 35"%‘%?"@% dy
Ile Asn Pro Ay Asn Asn Tyr Ala Thr Tyr Ar7g Arg Lys Phe 50 55 60 dn dy
Arg Val Thr Met Thr Ala Asp Thr Ser ‘Thr Ser Thr Val Tyr 65 70 75 80 Met

G u Leu Ser S8es dleubefr BeSé&te Gyy AypilEhsenlAzn\adg Tye STy GlEy¥al8Br®0 95 Thr
Arg Au Ay Tyr @y Asn Tyr Ay W a Trp Phe Ala Nr Trp dy 100 105 110 G n
Gy Thr Leu Yal Thr_Val S 1 239 <212> PRT
<213> Artifi %ﬂ“&éﬂﬁb%%égi%%gﬁ§H£2§§$%9% %fi jI1 ﬁéqgéﬁce of

grafted |ight chain <400> 28
Ser Ser Leu Gln Pro Glu Asp Phe Rla Thr Tyr Tyr Cys Leu Gln Gly

85

90

95

Thr His Gln Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys

Arg

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

<220>
<221>

<400>
Gln Val
1

Ser Val

Arg Gln

Arg Val
50

Leu Ser
65

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

<220>
<221>

<400>

Trp Gly
1

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

<220>
<223>

<220>

21
80
PRT

100 105

Homo sapiens

bp7
21
Gln
Lys
Ala
35

Thr

Ser

22
11
PRT

Leu Val Gln Ser Gly Ala
5

Val Ser Cys Lys Ala Ser
20 25

Pro Gly Gln Gly Leu Glu
40

Met Thr Arg Asp Thr Ser
55

Leu Arg Ser Glu Asp. Thr
70

Homo sapiens

JH4

22

Glu
10

Gly
Trp

Thr

Ala

val

Tyr

Met

Ser

Val
75

Gln Gly Thr Leu Val Thr Val Ser Ser

23
121
PRT

5

Artificial Sequence

10

Lys

Thx

Gly

Thxr
60

Lys

Phe

Lys

45

Val

Tyxr

110

Pro Gly Ala

15

Thr Trp Val

30

Phe Gln Gly

Tyr Met Glu

Cys Ala Arg

80



WO 03/ 093320 PCT/ GB03/01934 11 Met Lys Leu Pro Val Arg Leu Leu Val Leu Leu
Leu Phe Trp Ile Pro 15 10 15 Ala Ser Arg Gy Asp Val @dn VvVal Thr @ n Ser
Pro Ser Ser Leu Ser 20 25 30 Ala Ser Val Ay Asp Arg Val Thr Ile Thr Cys
Arg Ser Ser Gn Ser 35 40 45 Leu Ala Asn Ser Tyr Ay Asn Thr Phe Leu Ser
Trp Tyr LeuW®/093320 50 55 60 Pro Ay Lys Ala Pro A n LeuPCaGRBRIFYr Cy
I'le Ser Asn Arg the 65 70 75 80 Ser dy8Vval Pro Asp Arg the Ser Ay Ser
Gy Ser Ay Thr Asp the 85 90 95 Thr Leu Thr Ile Ser Ser Len Gn Pro Gu
Asp Phe Al a<?br> TygriTyr 100 105 110 Cys Leu A n @y Thr Hs Gn Pro Tyr Thr
Phe Ay Gn Ay Thr Lys 115 120 125 Val GQu Ile Lys Arg Thr Val Ala Al a
Pro Ser Val <#p& | |23 Phe Pro 130 135 140 Pro Ser Asp Gu G n Leu Lys Ser Ay
Thr Al a Ser %Wa\lla?lncygu Vel GlpgSer) by P95 GlgpoVal &ys AsYﬁ WS%GF!f‘léuTyr Pro Arg
Gu Aa Lys al Gn Trp Bys Val Asp 165 1% 175 Asn Ala £2u G n Ser Ay Asn
Ser Gn lvy.ya n r Thr Tyr Ser
Leu Ser Ser ? Va\lfe%ysTgél %g (ggrl' ygla 123%2 2 %%%r§gh§|_§pﬁ%§r@% u Lys H's
Lys Val Tyr Ala Cys GQu Val Thr Hs Gn 210 215 220 dy Leu Ser Ser Pro Val
Thr Lys Ser TEhalAsﬂusArrgp Gy I@guG@Ma 25 @%G%Sly@h%luﬁrpﬁlé> 781 <212>
DNA <213>

Gly Gly Ile Asn Pro Gly Asn Gln Tyr Thr Thr Tyr Lys Arg Asn Leu
50 55 60

Lys Gly Arg Ala Thr Leu Thr Ala Asp Thr Ser Thr Ser Thr Val Tyrxr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Thr Arg Glu Gly Tyr Gly Asn Tyr Gly Ala Trp Phe Ala Tyr Trp Gly

100 105 110
Gln Gly Thr Leu Val Thx Val Ser Ser
115 120
<210> 24
<211> 121

<212> PRT
<213> Artificial Segquence

<220>
<223>

<220>
<221> gH4

<400> 24
Glu 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 Ser Gly Tyr Arg Phe Thr Asn Tyr
20 25 30

Trp Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Gly Ile Asn Pro Gly Asn Asn Tyr Ala Thr Tyr Arg Arg Asn Leu
50 55 60

Lys Gly Arg Ala Thr Leu Thr Ala Asp Thr Ser Thr Ser Thr Val Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Thr Arg Glu Gly Tyr Gly Asn Tyr Gly Ala Trp Phe Ala Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser



<220> <221> Full DNA sequence of grafted light chain <400> 29 ttcgaagccg
ccaccatgaa gttgcctgtt aggctgttgg tgcttctgtt gttctggatt 60 cctgcttccce
ggggt gacgt tcaagtgacc cagagcccat ccaccctgag cgcatctgta 120 ggagaccggg

t caccatcac ttgtagatcc agtcagagtc ttgcaaacag ttatgggaac 180 acctttttgt
cttggtatct MWREHWARBa ggt aaagccc cacaattgct catctacgga 240 PCIWGEBI310a%3d a
gatttagtgg tgtaccagac aggttcagcg gttccggady tggtactgat 300 ttcaccctca
cgatctcgtc tctccagcca gaagatttcg ccacttatta ctgtttacaa 360 ggtacacatc
agccgtacac attcggtcag ggtact aaag t aga@at caa acgtacggta 420 WO 03/ 093320
PCT/ GB03/ 01934 12 gcggccccat ctgtcttcat cttcccgecca tctgatgagc agttgaaatc
t ggaact gcc 480103 ctzfi t gt gt gcctgctgaa taacttctat cccagagagg ccaaagtaca

gt ggaaggt g 5481>yat¥acgccc tccaatcggg taactcccag gagagt gt ca cagagcagga
cagcaaggac GGgi?ag ctaca dect cageag caccctgacg ctgagcaaag cagact agga
gaaacacaaa 660 gt ctacheet gegaagtcac ccatcagggce ctgagctcge ccgtcacaaa
gagcttcaac 720,9-8ggggagagt gttagaggga gaagtgcccc cacctgctcc tcagttccag
cctgggaatt 78&B023xc 781 <210> 30 <211> 467 <212> PRT <213> Artificial
Sequence <220> <223> <220> <221> Full sequence of grafted heavy chain
<400> 30 Met <2\&%9‘; Phe Ay Phe Ser Leu Val Phe Leu Ala Leu Ile Leu Lys Gy 1
510 15 Val &% O#5A u Val Gn Leu Val Gdn Ser Ay Ala Gu Val Lys Lys 20
25 30 Pro Gdﬁaﬁ%er Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Arg Phe 35

gg 45 Thr As%l al (5191 Léuevﬂ%l];r?ervaiy %&9 GgunVﬁI ﬁyergs qr% gynA_g.\y Leu 50 55
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Arg Phe Thr Asn Tyr
20 25 30

Trp Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

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

50 55 60
Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Val Tyr
65 70 15 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 20 95
Thr Arg Glu Gly Tyr Gly Asn Tyr Gly Ala Trp Phe Ala Tyr Trp Gly
100 105 110
Gln Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 26
<211> 121
<212> PRT

<213> Artificial Sequence

<220>
<223>

<220>
<221> gHb6

<400> 26
Glu 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 Ser Gly Tyr Arg Phe Thr Asn Tyr
20 25 30

Trp Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Gly Ile Asn Pro Gly Asn Asn Tyr Ala Thr Tyr Arg Arg Lys Phe
50 55 60



du
Arg
Thr
Tyr
Tyr
ady
160
175
185
200
215
Val

Pro
Pro
Thr
Phe
Pro
Val

Trplle Ay Gy Ile Asn Pro Ay Asn Asn Tyr Ala Thr Tyr Arg 65 70 75 80
Lys Phe G n Ay Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser 85 90 95

Val Tyr Met Gu Leu Ser Ser Leu Arg Ser Qu Asp Thr Ala val 100 105 110
Tyr Cys Gu dy Tyr Ay Asn Tyr Gy Ala Trp Phe Ala 115 120 125
Trp Gng](%/ goThr Leu Val Thr Val Ser Ser Ala Ser ThPCEAEB03834 35 140
Pro Ser Val Phe Pro Leu Ala Pro Cys 34 Arg Ser Thr Ser Qu 145 150 155
Ser Thr Ala Ala Leu Ay Cys Leu Val Lys Asp Tyr Phe Pro Qu Pro 165 170
Val Thr Val Ser Trp Asn Ser Ay Ala Leu Thr Ser Ay Val H's Thr 180
190 Phe Brobln aryaa By Bh TReischkspIRr e ThyrSeSefhy dal Sar Ser Val 195
205 Val®Thr val Pro Ser’®er Ser Len Ay ’Thr Lys Thr Tyr ®%hr Cys Asn 210
220 WO 0933 RCT/ £BO ' V. Hi y Asn Thr Lys
Aop Lys Thg VAT Sy 908 0387 528 B0 h e B i S%Br o oys Pro
Cys Pro Ala Pro Qu Phe Leu Gy 245 250 255 dy Pro Ser Val Phe Leu Phe
Pro Lys Wroaty s1AspyThyr ey AbRiTyr28Q RGO T27 Phel|AaSeyr Aeg éIkr Pro 3 u Val
Cys Val Val Val Agffoval Ser G n 2% 280 285 Gu Asp Pro Au Val G@n
Asn Trp Tyr Val Asp dy Val Qu Val 290 295 300 His Asn Ala Lys Thr Lys
Arg du EuHy g‘;gﬁﬁup&a& Bar V"r‘hrsggy‘?er 305 310 315 320 Arg Val Val Ser
Leu Thr Val Le is Gn Asp Trp1 en Asn Gy 325 330 335

27

<210>
<211> 121
<212> PRT

<213> Artificial Sequence

<220>
<223>

<220>
<221> gH7

<400> 27
Glu 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 Ser Gly Tyr Arg Phe Thr Asn Tyr
20 25 30

Trp Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Gly Ile Asn Pro Gly Asn Asn Tyr Ala Thr Tyr Arg Arg Lys Phe
50 55 60

Gln Gly Axg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Val Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Thr Arg Glu Gly Tyr Gly Asn Tyr Gly Ala Trp Phe Ala Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser

115 120
<210> 28
<211> 239

<212> PRT
<213> Artificial Segquence

<220>
<223>

- <220>
<221> Full sequence of grafted light chain

<400> 28



Lys
Gu
Tyr
Leu
400
415
425
440
455
Sequence

Gu Tyr
Lys Thr
Thr Leu
Thr Cys

Il e Ser
Leu Val

Val

Lys Cys Lys
Lys
Pro Pro Ser
Lys

Val

réngl

<211>

160

Ser Asn Lys Ay Len Pro Ser Ser
Ala Lys Ay dn Pro Arg Gu Pro dn Val
Gn du du Mt Thr
Gy Phe Tyr
Trp GO Gy Gn Pro Gu Asn
Leu Asp Ser Asp Ay Ser
430 Asp Ira S SerLe%r
445 Hi s of dYAITELETR S
460 Leu dy Lys 4 65 <210> 31

Lys Asn @ n Val
Pro Ser Asp Ile Ala
Apn Tyr
Phe Phe Leu Tyr

du d Val Ph
B e Y B L ehe s

Lys Thr

Ser Arg Leu Thr Val

I'le

Ser 3

340 345 350
355 360 365
70 375 380

Vatc sl 390 395

ro

en)

Ser Val
Lgl &% Leu Ser 450

Pro 405 410
420

Met 435

<212> DNA <213> Artificial

<2302 52237 ¢rR22A0p vatZak>viulrhe [NA seqbeNcer Ger Otaf §&0d heavy chain

<400> 31 WD 03/093320 RLT/ GB03/ 01934 24 aagcttgccg ccamcatgga cttcggattc

tctctcgtgt tcctggcact cattctcaag 60 ggagtgcagt gtgaggtgca attggtccag
t caggagcag afgetSgagied GbePgythget Valobhr tlde Jihs dasghre SeytS§r alngdrt agcggce
tacaggttca caaattatdy gattcattgg 188° gtcaggcagy cté@gggaca aggcct ggaa
Logat 090t 9521 YA £ CA090R AT i KAE 4610A1 1Al 20090800 21 0A090C
agagttacga tgacggcgga cacctccacCagg30 agcact gt ct ggicat ggagct gtcatctctg
agat ccgagg acaccgcagt gtactattgt 360 actagagaag gctacggtaa ttacggagcc

tggttcgcct aekgaElglos
65

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

185
Ala Asp
210

Tyr

Gly leu
225

Ser

29
781

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

<220>
<221>

<400> 29
ttcgaagcecg
cctgcttece
ggagaccggg
acctttttgt
atctctaaca
ttcaccctca
ggtacacatc

guygtrae Mhated2fen Ile Tyr Gly

70

Pro Asp

85

Ile
100

Ser Se

Gly Thr Hi

Lys Arg Th

Glu Gln Le

15
Phe

Tyr Pr

165

Gln
180

Ser Gl

Ser Thr

Glu Lys Hi

Va
23

Ser Pro

DNA

ccaccatgaa
ggggtgacgt
tcaccatcac
cttggtatct
gatttagtgg
cgatctcegtce
agccgtacac

Arg Phe

Tyr

Ser

r Leu Gln

s Gln Pro

120

Val
135

r Ala

u Ser

0

Lys

o Arg Glu

Asn Ser

Y

Leu
200

Ser

s Lys Val

215

1
0

Thr Lys

gttgcctgtt
tcaagtgacc
ttgtagatcc
gcacaaacca
tgtaccagac
tctecagceca
attcggtcag

Gly Ser

Pro

105

Tyr

Ala

Gly

Ala

Gln

185

Ser

Tyr

Ser

75

Gly
90

Glu Asp

Thr Phe

Pro Ser

Ala
155

Thr

Lys Val

170

Glu Ser

Ser Thr

Ala Cys

Phe Asn

235

aggctgttgg
cagagcccat
agtcagagtc
ggtaaagccce
aggttcagcg
gaagatttcg
ggtactaaag

Ile Ser As

Ser

Phe Ala

11

Gln
125

Gly Gl

Val
140

Phe 1l

Ser Val Va

Gln Trp Ly

Val Thr Gl

19

Thr
205

Leu Le

Glu
220

Val Th

Arg Gly Gl

Full DNA sequence of grafted light chain

tgcttcetgtt
ccagcctgag
ttgcaaacag
cacaattgct
gttccggaag
ccacttatta
tagaaatcaa

Gly Thr

Thr

n Arg Phe

80

Asp Phe

85

Tyr Tyr

0

y Thr Lys

e Phe Pro

1 Leu

160

Cys

Val
175

s Asp

u Gln Asp
0
Ser

u Lys

r His Gln

u Cys

gttctggatt
cgcatctgta
ttatgggaac
catctacgga
tggtactgat
ctgtttacaa
acgtacggta

60

120
180
240
300
360
420



gt cacagt ct
aggagcacct
ccggt gacgg
gt cct acagt
tt gggcacga
aagagagttg
ccctcectgec
catctgtctc
ctggattttt
cgcat acagg
cccct gacct
tctcctccca
cat gcccacc
ggt gccct ag
tccatctctt
aaacccaagg
gt gagccagg a
aat gccaaga
ctcaccgtcc
aaaggcct cc
gt gcgaggge
t gt gccaacc
at cccaggag
ccccagcgac
cacgcct ccc
caagagcagg
caaccact ac
aagcccccgce
catacttccc

210> 32 <211z, 94, 52122 PAEVEE B L GLnSeRIERS «
45

cctcagcttc
ccgagagcac
t gt cgt ggaa

e,

gt gagaggcc
t ggacgcacc

coexsce
ctYst
9%53@@%;

t acaaagggc
agccgccctg
ct caggcgcec
ctactccctc
ct gcaacgt a
agcacaggga
ccggct gt gc

ccat ccgt ct
ggct gcct gg
ct gaccagcg
agcagcgtgg
gat cacaa

gggagggt
agccccagcc

tcccecct ggce
t caaggact a
gcgt gcacac
t gaccgt gcc
ccagcaacac
ct gct ggaag
cagggcagca

Eﬁ?éét?ﬁ? geletceagqsa ckrtuet ggcrItkgepy
el

gg@ﬁg,é%acg E%\gg gaaqgec%@ma

a caccc

a&&hgﬁﬂk g@&@ﬁﬁﬁﬁ £nﬁ

atgcccaggt aagccaaccc aggcctcgcc
agt agcct gc at ccagggac aggccccagc
cé%%%gcd@c tgagttcctg gggggaccat
af ! gatctcccgg acccct gagg
gcccﬂi sBgheeagllg, gact 9ot acg
caaagccgcg ggaggagcag ttcaacagca
t ggascagga ct ggct gaac ggcaaggagt
cgtxst ccat cgagaaaacc atctccaaag
cacat ggaca gaggtcagct cggcccaccc
t 62 >cccta cagggcagcc cc agcca
gt gadPal SffEE gt 96%86%
atgascotyy agtgggagag caat gggcag

a caa%

&m@g
t@&ﬂﬁgﬁ@ﬁg&ﬁﬁaaﬁab

ct ccagct ca
cgggt gct ga
cagtcttcct
t cacgt gcgt
tggat ggcgt
cgt accgt gt
acaagt gcaa
ccaaaggt gg
tctgccctgg
caggt gt aca

t fA¥ §éet ggt ca

ccggagaaca

gcecct getce
Cttccccgaa
cttccecgget
ctcca C
caadt é&
ccaggcccag
aggcatgccc
Sgtargattace
oo
CElhe
Sateine

aggcgggaca
cgcatccacc

gttcccccca
ggt ggt ggac
ggaggt gcat
ggt cagcgt c
ggt ct ccaac
gacccacggg
gagt gaccgc
ccctgeecce
aaggcttcta
act acaagac

Ihachggatt 6LU8RIGE] Gebl vA! b LEu FAGALAIHNC tkadags0t80a
t ggcaggagg ggaatgtctt ctcatgctge gtgatgcatg agogt ctdca

acacagaaga gcctctccct gtctctgggt aaat gagtgc cagggccggce

t ¥ec Ggygiys €lw YgyFio d-eogiajagimaiSgr cilivoRicaGit Vat dasglot a
aggcacccag @%tggaaata aagcaé%cac cactgccct g3fctcgaattc

Thr Asn Tyr Trp Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu
50 55 60

Glu Trp Ile Gly Gly Ile Asn Pro Gly Asn Asn Tyr Ala Thr Tyr Arg
65 70 75 80

Arg Lys Phe Gln Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser
85 90 95

Thr Val Tyr Met
100

Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val

105 110

Thr Arg Glu Gly Tyr Gly Asn Tyr Gly Ala Trp Phe Ala
120 125

Tyr Tyr Cys
115

Tyr Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys
130 135 140

Gly Pro Ser Val
145

Phe Pro Leu Ala Pro Cys
150

Ser Arg Ser Thr Ser Glu
155 160

Ser Thr Ala Ala Leu Gly Cys
165

Leu Val Lys Asp Tyr Phe
170

Pro Glu Pro
175

Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr

180 185 190

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

Thr Val
210

Val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn

215 220

<%up> <223>

480

540
600
660

780
840

90430
9610

1

1

1h40
12480
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160

<220>



<221> 544gH1 Ti

<211> 96

gtggcattaa P@%%ﬂ%&ggt cagt acacta cat at aaa

<400> 32 agtgtgaggt gcaattggtc cagtcaggag cagaggttaa
gaagcctggt gcttccgtca 60 aagtttcgtg taaggctagc ggctacaggt tcac 94 <210> 33

<212> DNA <213> Artificial

Sequence

WD 03/ 093320 PCT/ GB03/ 01934 15

cgct gaccgc ggacacctcc acaagcactg tctaca 9

<213> Artificial

acagtctcct c
<213> Artificial

Sequence
agagaaggct acggtaatta c

YRS

Sequence

<220> <223>

ggﬁgcctgg ttC cct act

> <223>

a 98

<

Lys Tyr Gly Pro Pro Cys Pro Pro Cys

Gly

Ile

Glu

His

305

Lys

Glu

Tyr

Leu
385

Trp

Val

His

Leu
465

Pro

Ser

Asp

280

Asn

Val

Glu

Lys

Thx

370

Thr

Glu

Leu

Lys

Glu

450

Gly

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

<220>
<223>

<220>
<221>

<400>

Ser

Arg

275

Pro

Ala

Val

Tyxr

Thx

355

Leu

Cys

Ser

Asp

Ser

435

Ala

Lys

31

Val

260

Thr

Glu

Lys

Ser

Lys

340

Ile

Pro

Leu

Asn’

Ser
420

Arg

Leu

2160

DNA

245

Phe
Pro
Val
Thr
Val
325
Cys
Ser
Pro
val
Gly
405

Asp

Trp

His

Leu

Glu

Gln

Lys

310

Leu

Lys

Lys

Ser

Lys

390

Gln

Gly

Gln

Asn

Phe

Val

Phe

285

Pro

Thr

Val

Ala

Gln

375

Gly

Pro

Ser

Glu

His
455

Artificial Sequence

Pro
Thr
280
Asn
Arg
Val
Ser
Lys
360
Glu
Phe
Glu
Phe
Gly

440

Tyr

Pro

265

Cys

Trp

Glu

Leu

Asn
345

Gly

Glu

Tyr

Asn

Phe

425

Asn

Thr

220>

Pro Ala
250

Lys Pro

Val Val

Tyr Val

Glu Gln

315

His Gln
330

Lys Gly

Gln Pro

Met Thr

Pro Ser

395
Asn Tyr
410
Leu Tyr

Val Phe

.Gln Lys

Pro

Lys

Val

Asp

300

Phe

Asp

Leu

Arg

Lys

380

Asp

Lys

Ser

Ser

Ser
460

<220> <223>
<221>
29 aaat ct aaag ggc

<210> 34 <211> 95
<220>

Glu

Asp

Asp

285

Gly

Asn

Trp

Pro

Glu

365

Asn

Ile

Thr

Arg

Cys

445

Leu

Full DNA sequence of grafted heavy chain

31

I SRS, 7GR O

Phe Leu
255

Thr Leu
270

Val Ser

Val Glu

Ser Thr

Leu Asn
335

Ser Ser
350

Pro Gln

Gln Val

Ala Val

Thr Pro

415

Leu Thr
430

Ser val

Ser Leu

<220>

iéﬁgsé T2 <400> 33

<212> DNA

Gly

Met

Gln

Val

Tyr

320

Gly

Ile

Val

Ser

Glu

400

Pro

Val

Met

Ser

<221> 5449H1 T3 <400> 34
tc 60

12> DNA



<221> 544 gH
t gccaggaac acgagagaga 60 atccgaagtc catggtggcg gcaagctttt attc 94
<212> DNA <213> Artificial
544gH1 B2 <400> 36 gattcccggg attaatgcca ccgatccatt ccaggcctt
t gcct gacce &P“’é‘ﬁ?ﬁg

<212> DNA <213> Artificial
WO 03/ 093320 PCT/ GB03/01934 16

<211> 97

93

Bl <400> 35 ggaccaattg cacctcacac tgcactccct tgagaatgag

Se

Sequence

quence

<220> <223>

<220>

<220>

tcce
atcca ataatttgtg aacctgtagc cgctagc 97 PCE 0
20> <223> <221> 544gH

<400> 37 cgtaattacc gtagccttct ctagtacaat

<210> 36

<221>
agcc
<211>

B3

agt acact gc g@hgtttgtoy cgatcatggmgattdgoatiat gasagotar tedtgiyagrc aagicgcddgyt g&p agg 93
<210> 38 <21bsag@pcag? gPgagorca<2iBgtAgag fEadgapcae gaeteagaaaoehggerr3> 128220>
<221> 544gH1 tEpgtcaaag

tttcgtgtaa ggctagcggc tacaggttca caaattattg gattcattgg 180
gtcaggcagg ctccgggaca aggcctggaa tggatcggtg gcattaatcc cgggaataac 240
tacgctacat ataggagaaa attccagggc agagttacga tgaccgcgga cacctccaca 300
agcactgtct acatggagct gtcatctctg agatccgagg acaccgcagt gtactattgt 360
actagagaag gctacggtaa ttacggagcc tggttcgcct actggggcca gggtacccta 420
gtcacagtct cctcagcttc tacaaagggc ccatccgtct tcceccectgge geectgetcece 480
aggagcacct ccgagagcac agccgccctg ggctgectgg tcaaggacta cttccccgaa 540
ccggtgacgg tgtcgtggaa ctcaggcgcc ctgaccagcg gcgtgcacac cttccegget 600
gtcctacagt cctcaggact ctactcccte agcagegtgg tgacegtgcece ctccagcagce 660
ttgggcacga agacctacac ctgcaacgta gatcacaagc ccagcaacac caaggtggac 720
aagagagttg gtgagaggcc agcacaggga gggagggtgt ctgctggaag ccaggctcag 780
ccctectgee tggacgcace ccggectgtge ageccccagec cagggcagca aggcatgccce 840
catctgtctc ctcacccgga ggectctgac caccccactc atgcccaggg agagggtctt 300
ctggattttt ccaccaggct ccgggcagcce acaggctgga tgcccctacc ccaggccctg 960
cgcatacagg ggcaggtgct gcgctcagac ctgccaagag ccatatccgg gaggaccctg 1620
cccctgacct aagcccaccc caaaggccaa actctccact ccctcagete agacaccttce 1080
tctcctcceca gatctgagta actcccaatce ttctctcectge agagtccaaa tatggtceccce 1140
catgcccacc atgcccaggt aagccaacce aggcctegcce ctccagctca aggcgggaca 1200
ggtgccctag agtagcctgce atccagggac aggccccagce cgggtgctga cgcatccacc 1260
tccatctctt cctcagcacc tgagttcctg gggggaccat cagtcttect gttcccccca 1320
aaacccaagg acactctcat gatctcccgg acccctgagg tcacgtgegt ggtggtggac 1380
gtgagccagg aagaccccga ggtccagttc aactggtacg tggatggcgt ggaggtgcat 1440
aatgccaaga caaagccgcyg ggaggagcag ttcaacagca cgtaccgtgt ggtcagegtce 1500
ctcaccgtec tgcaccagga ctggctgaac ggcaaggagt acaagtgcaa ggtctccaac 1560
aaaggcctcec cgtcctccat cgagaaaacc atctccaaag ccaaaggtgg gacccacggg 1620
gtgcgagggc cacatggaca gaggtcagct cggcccaccc tctgccctgg gagtgaccge 1680
tgtgccaacc tctgtcccta cagggcagce ccgagagcca caggtgtaca ccctgccecce 1740
atcccaggag gagatgacca agaaccaggt cagcctgacc tgcctggtca aaggcttcta 1800
ccccagcgac atcgccgtgg agtgggagag caatgggcag ccggagaaca actacaagac 1860
cacgcctcec gtgctggact ccgacggctce cttcttectc tacagcagge taaccgtgga 1920
caagagcagg tggcaggagg ggaatgtctt ctcatgctcc gtgatgcatg aggctctgca 1880
caaccactac acacagaaga gcctctccct gtctctgggt aaatgagtgc cagggccggce 2040
aagcccecge tccecggget ctcggggteg cgecgaggatg cttggcacgt accccegtcta 2100
catacttccec aggcacccag catggaaata aagcacccac cactgccctg gctcgaattce 2160
<210> 32
<211> 94
<212> DNA !
<213> Artificial Sequence
<220>
<223>
<220>
<221> 544gH1 T1
<400> 32
agtgtgaggt gcaattggtc cagtcaggag cagaggttaa gaagcctggt gcttcegtca 60
aagtttcgtg taaggctagc ggctacaggt tcac 94

<210> 33

<211> 96

<212> DNA

<213> Artificial Sequence
<220>

<223>

<220>



<400> 38 gaat aaaagc ttgccgccac c 21 <210> 39 <211> 22 <212> DNA <213>
Artificial Sequence <220> <223> <220> <221> 544gH1 R1 <400> 39 tttcttgggc
cctttgtaga ag 22 <210> 40 <211> 87 <212> DNA <213> Artificial Sequence
<220> <223> < >0 <221> 544 gLl Ti <400> 40 gcttcccggg 9YEpé
agtgacccagvgﬁeéégf@ca gcct gagcgce atctgtagqg 60 gaccgggtca cca?%%%??g
tagatcc 87 <210> 41 <211> 90 <212> DNA <213> Artificial Sequence <220>
<223> <220> <221> 544 gLl T2 <400> 41 tatctgcaca aaccaggtaa agccccacaa
ttgctcatct acéfdat c‘%"égtl%agféagattt 60 WO 03/ 093320 PCTI GB03/ 01934 17
agtggtgtac cagagaggolf cagcggttcc 90

gtggcattaa tcccgggaat cagtacacta catataaaag aaatctaaag ggcagagcaa 60

cgctgaccgc ggacacctcc acaagcactg tctaca 96
<210> 34

<211> 95

<212> DNA

<213> Artificial Sequence

<220>
<223>

<220>
<221> 544gHl1 T3

<400> 34
agagaaggct acggtaatta cggagcctgg ttcgcctact ggggccaggg taccctagtce 60
acagtctcct cagcttctac aaagggccca agaaa 95
<210> 35
<211> 84

<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 ccaggeccttg tcccggagec tgcctgacce 60
aatgaatcca ataatttgtg aacctgtagc cgctagc 97
<210> 37

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223>

<220>
<221> 544gHl B3



e o el A

<210> 42 <211> 91 <212> DNA <213> Artificial Sequence <220> <223> <220>
<221> 544gL1 T3 <400> 42 agatttcgcc acttattact gtttacaagg tacacatcag
ccgtacacat tcggtcaggg 60 tactaaagta gaaatcaaac gtacggcgtg ¢ 91 <210> 43
<211> 88 <212> DNA <213> <220> <221> 544gL1 Bl <400> 43 gaacgtcacc
ccgggaagca \ﬁ'ﬁgypﬁééﬂga acaacagaag caccaaca%c ct aacaggca 60 PEHGCBOHAIGH
ggcggcttcg aatcatcc 88 <210> 44 <211> 886 <212> DNA <213> Artifici al
Sequence <220> <223> <220> <221> 544gL1 B2 <400> 44 ctttacctgg tttgtgcaga
t accaagaca aaaaggtgtt cccataactg tttgcaagac 60 tctgactgga tctacaagtg

atggt gac 88 <4e@10>3745 <211> 90 <212> DNA <213> Artificial Sequence <220>
cgtaattacc gtagccttct ctagtacaat agtacactgc ggtgtcctcg gatctcagag 60

atgacagctc catgtagaca gtgcttgtgg agg 93
<210> 38

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223>

<220>
<221> 544gHl1 F1

<400> 38

gaataaaagc ttgccgcecac ¢ 21
<210> 39

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223>

<220>
<221> 544gH1 R1

<400> 39

tttcttggge cctttgtaga ag 22
<210> 40

<211> 87

<212> DNA

<213> Artificial Sequence

<220>
<223>

<220>
<221> 544 gL1 T1

<400> 40

gcttceceggg 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



<223> <220> <221> 544gLl B3 <400> 45 aacagtaata agtggcgaaa tcttctggct

ggagagacga gat cgtgagg gtgaaatcag 60 taccacttcc ggaaccgctg aacctgtctg 90

<210> 46 <211> 20 WD 03/093320 PCT/ GB03/01934 18 <212> DNA <213>

Q;tlflCla| OIS He <220> <223> <220> <221> 5449L1 F1 <383f§ﬁéﬂ%§ tgattcg
gccgccac 20 <210> 47 <211> 21 <212> DNA  <213> <220>

<400> 47 gcacgccgta cgtttgattt c 21 <210> 48 <211> 339 <212> DNA <213>

mouse <220> <221> DNA sequence of nouse nonocl onal 5/44 VL <400> 48

gat gt t gt gg t@%@?&%ﬁécﬁ%&%ﬁt&t‘?@%w&&t gtca gctttggaga tcaagtttct 68°

atctcttgca ggjetagt,ca gagtcttgca aacagttatg ggaacacctt tttgtcttgg 120

tacctgcaca aggGhbggega gtctccacag ctcectcatct atgggatttc caacagattt 180

<212> DNA
<213> Artificial Sequence

<220>

<223>

<220>

<221> 544gLl1 T3

<400> 42

agatttcgcc acttattact gtttacaagg tacacatcag ccgtacacat tcggtcaggg 60
tactaaagta gaaatcaaac gtacggcgtg c 91
<210> 43

<211> 88

<212> DNA

<213>

<220>

<221> 544gLl Bl

<400> 43

gaacgtcacc ccgggaagca ggaatccaga acaacagaag caccaacagc ctaacaggca 60
acttcatggt ggcggcttcg aatcatcc 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> 544gLl B3

<400> 45
aacagtaata agtggcgaaa tcttctggct ggagagacga gatcgtgagg gtgaaatcag 60
taccacttcec ggaaccgctg aacctgtctg 90
<210> 46

<211> 20



tct ggggt gc cagacaggtt cactggcagt ggttcaggga cagatttcac actcaagatc 240
agcacaat aa agcctgagga cttgggaatg tattactgct tacaaggtac acatcagccg 300
tacacgttcg gaggggggac caagct ggaa ataaaacgt 339 <210> 49 <211> 363

DNA
60

<213> nopuse

<220> <221> DNA sequence of npuse nonocl onal
<400> 49 ga¥ftCOBR ¢ gcagcagtc tgggact gt a gt ggcaaggc ct ggg&ETaB0%¥4dhagat g
tcctgcaagg cttctggcta caggtttacc aact i

cctgggcagg gtctagaatg gattggtggt attaatcctg gaaataatta tactacgtat 180
aagaggaact t gabdjggcda ggqcacactg act gcagt ca catccgccag cactgcctac 240

at ggacct ca glaytet et
t at ggt aact acg

<210> 5@,
PCT/ GB03/ 01934~ 19

363

1> 9

<400> 50 gccgeemcc 9

Sequence

<210> 51 <211> 101
<22021><2728#gBt Fol i gonucl eoti de pri ner

fYairgasrasct gcggt ct att act gt ac aagagagggc 300
cctg gtttgcttac tggggccagg ggactctggt caccgtctcc 360
<212> DNA <213> Artificial
<220> <223> sequence within oligonucl eotide priner
<212> DNA <213> Artificial

Sequence WD 03/093320

<400> 51 gcgcgcaagc
ct caagggag

ttgccgccac cat acttc ggattctctc tcgtgttcct ggcactcatt 60

t gcagt gt ga g%fgghgci% gtcgagtctg g 101
gatgattcg aagccgccac 20
<210> 47
<211> 21
<212> DNA
<213>
<220>
<221> 544gL1 R1
<400> 47
gcacgccgta cgtttgattt c 21
<210> 48
<211> 339
<212> DNA
<213> mouse
<220>
<221> DNA sequence of mouse monoclonal 5/44 VL
<400> 48
gatgttgtgg tgactcaaac tccactctcc ctgcctgtca gctttggaga tcaagtttcet 60
atctcttgca ggtctagtca gagtcttgca aacagttatg ggaacacctt tttgtcttgg 120
tacctgcaca agcctggcca gtctccacag ctcectcatct atgggatttc caacagattt 180
tctggggtgce cagacaggtt cactggcagt ggttcaggga cagatttcac actcaagatc 240
agcacaataa agcctgagga cttgggaatg tattactgct tacaaggtac acatcagccg 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 ctggcaaggc ctggggcttc cgtgaagatg 60
tcectgcaagg cttcectggecta caggtttacc aactactgga ttcactgggt aaaacagagg 120
cctgggcagg gtctagaatg gattggtggt attaatcctg gaaataatta tactacgtat 180
aagaggaact tgaagggcaa ggccacactg actgcagtca catccgccag cactgcectac 240
atggacctca gcagcctgac aagtgaggac tctgcggtct attactgtac aagagagggce 300
tatggtaact acggggcctg gtttgcttac tggggccagg ggactctggt caccgtctcce 360
tca 363
<210> 50
<211> 9
<212> DNA
<213> Artificial Seguence

<212>
5/ 44 VH

tgga ttcactgggt aaaacagagg 120

tca



WO 03/093320
19
<220>
<223> sequence within oligonucleotide primer
<400> 50
gcecgcecace
<210> 51
<211> 101
<212> DNA
<213> Artificial Sequence
<220>
<223> 5" oligonucleotide primer
<400> 51

gcgcgcaagce ttgccgeccac catggactte ggattctcte tegtgttect
ctcaagggag tgcagtgtga ggtgcagctc gtcgagtctg g

PCT/GB03/01934

ggcactcatt 60
101





