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

nol ecul e and net hods for produci ng the anti body nol ecul e. In a
natural anti RegyseRbecul e, there are two heavy chains ar}q%{ﬁgwl ght
chains. Each heavy chain and each |ight nﬁhal n has at its ermnal
end a variabl e domain. Each variable domain is conposed of four
framework regions (Fits) alternating with three 10 conplenentarity
determ ning regions (CDRs). TheBIOBOGEECALIPROINECTSr i abl e domai ns are
conventional ly nunbered according to a system devi sed by Kabat et at
This systemis set forth in Kabat et al., 1987, in Sequences of

Prot ei ns of | mmno'ﬂ:@glbrmht inm@na'mestlatewss @pahmrmolwhlel—mmg rspmﬁbxtlylmn

Services, NH g% e ) erd
systemis usegnl n t&e present spe%ﬁphc t?%lﬁge ?g%? \}l\%e? ‘éelrﬁ\g{mgnse

i ndicated. 3 rela@ﬁe theatberapentics sgs of the sbnidhedy m&mﬂld@nﬁmﬁthadmyswducmg the
correspond di pgg) gﬁ% b the linear nunbering of the amno acid

resi dues. The act uarf:l I near amino aci d sequence may contain fewer or
addi t | onal arm no- agiadtukdl @ttty ERos, thed arka houdl BRI o light chains,
correspondi ng tg a sh e nsertion into, a structural
conponent , Yy \7%4 ‘F@"g}b]o‘ fbaF Seymipakend avarigbleflomatne Bart
fst ructure. Th Qarfable rdﬁﬁhnKElbﬁhpﬁﬁdm If(?lﬁ‘ giaﬁfegbﬁsﬂegb@a(m@)’l alRehafify ﬂ%}@tﬁl@éj
or a gi ve antl nment .o s of, hamo iin. the
sequence o Iﬂ %‘B‘Bé’y&i \lﬂmﬁ*‘?’nﬁ m%‘f“ﬁrﬁé’iﬁ"a ﬁ&ﬁ%‘ﬂd W%a@%ﬁ%ﬂ?@e

The CDRs of t benvhtianally elabdaiedsptdrdib © atbgii@h devaded® by Kokt &G afhid G5tk ie®t

accordi ng to SR8 R ey Bl it poichees W pris B ol Bipiicoate) B |

vari abl e domaDepasiment] of dzaltchnd tHumes ISchmgs, BIH, 345X (idRaftet f'Katubeiall (e@ra)™).

50-56 (CDR-L2 d iys .
nunberi ng. Coé?sntrg%{blgi? %?%%D% gr aﬁncgg gﬁ %%ﬁiggdu?xg g&g{:%ﬁg}t&%%mse
Eur opean Pa#$emdicged. Appl i cati on EP- A- 0239400, which discl oses a
process in which the CDRs of a nouse nonoclonal antibody are grafted
onto the framewor KB &GPEASIdye desigmations da Bptal Wayisgpireresd difeqtly vtk the linear

i mrunogl obul i Burtkrifd bfahelintifs AciPresTieA TR 11384r Ahino A6 sequence may contain

ol i gonucl eoti des. 031093320PCT/ GB031 determ ne
the antigen biNgf ﬂba@lﬁ’é’\éﬁ‘%’f"t ?F“gf %ﬂ?@%ﬁd“"&}bﬂge‘fom%‘@g toa
short pepti deslmaaﬁ@wm iserion Ieb, @ strictueal &dmammemagimsfomfor CDR, of the

vari able d e Ilest rko nacl onal be
ant i bodi esgg’a'b aéijél ng%\ﬂfasgmg Fié ourfec Eroqar{““@ﬂﬂ’gl beiia %&Paé's
recogni si ng sylmterhleied d.'orarﬁwegen@odﬁbwﬂlgmscdﬂﬁfm&dﬂdeuémo,lowmmpbmcnca of
whi ch a rmuseﬂ;gggg%gh)p‘gﬂaas%agwabg%gggk ﬂeg&nk‘ysozyms and a rat

nonocl onal anti body Trecognising an antigen man T-cells were

humani sed by CDR- giaiciorags iaaﬁ@a @faihﬂﬁ&ﬁé aJﬁfa@n atmo‘c/ﬁédmagﬁnes%&-sagcnzz.
(Sci ence, 239, 1534-.1536 mam et alL ture

323-324, 1988, r*@sdﬁ%?cﬂ*@se(%})l‘- bﬂi‘n’ﬁﬁfll‘eétgéﬂoz (ffl?:%rﬁ’é) poegrdingfie the Kabat
transfer ofst hamklRe al one (as defined by Kabat 10 (Kabat et al.
(supra) and Wi etal., J. Exp. Met, 132, 211-250, 1970)) was not
sufficient to provihd€DRatof Gfadighicthyin aafadbeiomainruk Bogateﬂ@t 'teﬂdﬁe,s 24434 {QBR-

COF 072120 PEIFGhk! 155 CRUS% WRLeRhUBh (G LSl i i

framewor k r eghwnherif.oposed criteria for selecting which franmework
residues need to be altered are described in International Patent
Application No. WSBgnotkecrf CTBR-ariledhcmtibsdigsevd alpssribiids dusBirepgan  Patent

(Nt br o Bi 08 cORRAT e SR Rl By oSS AEBRENE f e

monoclonal antxbody are prafted onto the framework regions of the variable domams ofa

human immunoglobulin by site directed mutagenesis using long oligonucleotides. The



WO 03/ 093320PCT/ GB03/ 01934 3 Extranodal |ynphoma nost frequently
affects the gut, although primary |ynphoma of virtually every organ
has been docunented. System c synptons include fever, sweats,
tiredness and weight loss. Until recently, the Ann Arbor staging
system based entirely upon the anatom cal 5 extent of disease, was
the maj or detwoespame of therapy in NHL. This infornati Goresysdhess
refined by incorporating additional progpostic pointers, including
age, serum | actate dehydrogenase | evels and per f or mance status. Even
so, know edge of the Ann _Arbor st agi n stem ether with the

hi stol ogi cal &¥RRs deiemmise dbp antizen B’&ﬂ*}b F‘éﬂ%’ﬁ%ﬁ‘ andgarg yrplpiivetyyghort
mej or det er m napide MquédeBrARA bn ﬂa@h@ﬁ%ﬁft@ﬁ@mﬁﬂ‘ﬁﬁﬁmﬂﬁﬂb doRfik.ent
course, with a nmedian patient survival of 8 to 10 years. Survival is
little inpacted byTrdediast wIkaMahthﬂdnisﬁagtdmroapgal apfiiclizs G CDR-gaftakiven
of | ocal disease, nd chenot p systenm c rove
patients' qual PEY o‘t“tloflf ’ém((‘fg’ﬂ% %"5‘&’?%‘?‘? geﬁcég%tnﬁe?’é “rraanh%g;)re\sl]%ra\s/e%?‘
for rel apsed dﬁcﬁ&a&eexainpbemclaa mowemséomhahubedsmmgaishg lysbaygte and a
grade disease is extre AL essiive, and te 1 .

Di sease of thi® ‘B?%’ﬁlgmrr{eaﬂw rg %Smrﬁa%rgﬁ%nn%?"éé‘d %ﬁ%ﬁﬁ&ge’ya
useful conpon e(EiDR—gﬁaﬁing daterteent ddseribod by Sathseysn tehafv@plyndsulﬁﬁj 13f4slo3k € 588)

Many different i yed, and
| ong-term di seagglefr ee sur\;Ngtﬁ% %nﬁgre}%%’g al ne?gémagmre than hal f of
patients. H gh dosg;LehLap azwﬂf‘%‘ﬁdﬁta?tﬁt‘&%ter%memwe raatde&;tuwdcabat

initially for Eatlents W t apsed or refractory di sease,

now i ncr easihgKgbat errdi (rgra 2pd Hfé‘eet ph 3t PipsMed gl 2d-35R1948) “‘F‘%ﬁf’t ‘Sufficient
patients wi th poRkik kakehyaE8n bRABLLOR? E}Qthe ICDRr- @8 trofea St \fr&ffo@;ﬁ

i ncreasi ngly aggressjve_t herapeut.c st _be, bal ance ai ns
the generally tgﬁaernp SR Brids PP Lt T SO FORBP T e Doty
NHI&’ agd Iby t hge a@ﬁﬁlﬁhfﬁemt %dnhﬂ’r&;?ﬁddcdg&eﬁaﬁﬁr stereemgnﬁﬁehl frimévivek residues
i ndi vi dua rognpsis of e S .

treat ments, p i Q%W@%@F%@F"W&tﬁﬂﬂlﬁiﬁ ‘A’IPBII‘%P%{P@%@%%G%&UM

25 Agents recently,int rodu nc

progressi vefi i ncoﬁpora‘t 8 e(%vscééngémgtl oné'w %h :&%t%?o Gct l}bgsr%le%’f
ant i body- bas edintlixBngryrivglsan etal (NaNmﬁlbte@gtﬂpgt’,Q_,IS%‘@'-’r?owsbncorrpasses a
range of B cell |ynphomas. B cell antigens therefaqore represent
suitabl e targets f dklignsod ealonas sreapiveresnoun of neoplasmsy he maiRsion plcases

gl ycoprotei n bghangheg rp&Qﬂ@ Noaiddgkiad Lﬁﬂpﬁbth@(}&ﬂl)ds B8isdabo Hit RGP hffcRS
cal |l ed si al oadhesi ns.

devel opment, af/Rd0 o 258, OP%Bahé’étFi‘n'i‘ﬁ?’fslaglé}sgﬁerﬁcﬁ ﬁj smeeg,ﬁ[ag I ‘r‘]’q’gfﬁ%d

i's found on@gdingRk tteofBbsie b5 BOOrEiﬂpﬁﬁspdr@&m %&m&ﬂmﬁﬁmsﬁ@h’dmm@tﬁ
cell activation. C%% 2 / 93320PCT/ GB0 /11(?21934 40
termnal diffePEREi caﬁbaﬁacqugeé, ey p@??ae"b“ 22 (9% {1 Popaiation and|
plasma cel | s. dipbsaretibksovinniske faomist Si ng ant i gen is present on the
surface of pre-B cells and mature B cells but not stemcells or
plasma cells. Two Thoflassifsatioh om@hmismﬂlmewﬂ hay peolyed dnigpdnt devades.olam
CD2213 conta fy i

( ) 1983 e Revl ST ERAGLR AT ﬁetassmam ol Vsl 32,

extracel | ul ar reégion a varl ant acks i ke domai n and

may have a 2§ uRuaelessifiestion sreanisds dyraphempnof Bappll @-’tﬁdﬁ*%ﬁ‘?ﬁw lﬁﬁnﬂﬁ?@) Al
adhesion to nogtgqj}ggigglﬁam@bg% 1 dfeed SuMTPROGYVES da HracBEey thl rg@ﬁpihg&th@ﬁ
e

been shown to bind wthin_ t first or second |g-1jke domain
cyt opl asni ¢ dois lawointermpsgiate; and hisherada sateary ?/Paétsé’gthfﬁtﬁﬁnqrﬁlﬁh“f ?‘tﬁf"’l

of the B 10 celjneiiod, BRAN RIREAS MEir SlfcaPiRbAdAt €S W th Lyk, Syk and
phosphat i dyl |n05|tol 3-kinase. The function of CD22 is to

down- modul at e the BiHyepdoasianipiifan ﬂiehj‘m@lﬁhﬁﬂ& but,tn ﬁ&rﬁldﬁdl@ﬁheﬁe;ihamﬁmur
cell adhesi on t hr Qu%h I nter act]e%n wth ce E °§PF BI’I @t e
si al ogl ycocdfj Bghainzdive other anatomiegsifes uch,as ihe, ‘?&

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




10 for CDR-H3. The anti body nol ecul e of the first aspect of the
present invention conprises at |east one CDR selected fromHl, 112
and 113 (SEQ B) NO 1, SEQ ID NGO 2 and SEQ 140:3) for the heavy chain
vari abl e domain. Preferably, the antibody nol ecul e conprises at |east
two and nore preferably all three CDRs in the heavy chain variable
domai n. 15In aspect of the present invention, t i

provi ded an gﬁ%?%@gﬁi}dml ecul e having specgi ficity for hun%%y(%&é?n
conprising a light chain wherein the varitabl e domain conprises a CDR
(as defined by Kabat et at, (supra)) having the sequence given as Li
in Figure 1 (S&@aiddall¥tpkomaf most GBRedpdy affitts the By wikough EEEQY| [Pmpkidinab df
for CDR-L2 or ltl;g i1 j ( : 69 FOF -1 3.,

anti body nol ecul'e gf Eé{%gfgg%%agnlggggg@g%ﬁ gdf %ﬁ{ee%?)cr g@?ﬁéﬁl Iﬁé‘g&rg??‘(l)eff sweats,
conprises at |tedsessopbwd@BRlose| ected from Li, 12 and L3 (SEQ 11) 140: 4;
SEQ ID 140:5 and SEQ BD NO:6) for the |ight chain variable domain.
Preferably, the anUplo ﬂ%lwwﬁl%ﬂ%s haged entifelygupgm therpgptemical
preferably &l lextehf Qistdbiswak thetnbifor ikt tinad ¥ il R3E.E THR fbthation may be

The anti body nol ecul es of the flrst and second aspects of the present
i nvention 25 pRERE MYbinoPeRiResadiiknm! aremestic Panteft INElHANG, agh sqrum lactate
Colrml elrfent ?ryhdawdgf. chld@ IcRels i pafdonMRk Ytatukr ;]Ecv@d 8h)| howleli@ @Mthé RAHYArbor
nol ecul e of the first or secon spect .of the present invenfjon .
o1 Ses f hOIEPE RIS ARG aTE BB gap oL BRI BHPPF Skiks e
(as defined biill#aaiajce deterininagtof edppnthavi ng t he sequence given as Hl

in Figure 1 (SEQID 30 NO1) for CDR-Hl, as H2 in Figure 1 (SEQ ID
140:2) or af 112 fLomegntié NHLDapat addlemd kowsey wils ¥ imetipm patisnt servivad oftBeoni 0

removed, or a 2 ol 1 W t I i t i i 60 .
031093320PCT/ /3&‘8’5%8%“&‘?‘ ?‘%ﬁéu/d?\ﬁdn ‘?%"“‘F‘ﬁ’e%%tﬂ‘%ﬁ%?%‘fbﬂ %f%‘fviﬁe%r% of
has been repl dewtidibapseoand ghemothesapy Wer suvi¢mio sxanteis improyes pafieris) quality of life.
both the glyc i i i j L]

gly Q%\ﬁlﬁhm%gng Omapsc FEAGEA 1P relapSdd selle. ARRkxla %)eﬁgégsre

have been renoved ftor 3 rras H3in Figure 1 (SEQ 3) ]

CDR- 113 and a #nfl.gtepecisizi kiskvsede idiscaspds geremsly| weeerevis srdciendsrtp sbisserpingtpR
(as def i nedsbypikalads 1ad ﬁ%amq&é &k rcaRubR VR AGbthdd %ﬁﬁl%@%ﬁeﬁﬂicﬁﬁﬁl«bﬁﬁ
ot LR B T Al e S
for CDR-L2 or - -1 3

CDRs given i n hatbdeemplofed, addlofis-fifl diseast-frgdisuevival iy &€ obGlinkd infla ¢ @han
Sequences of R G EPTED B g TRty I D S R, W FFRORoA sl for
shown in Fi guratiés(withglelpsed ax refractdsi Qséakk, Nisovaincredsinglyr fndBig @ipteay in first
o7 e o kbl Bl 6, BALHRP Ll Bho ol Bl Gk
first alternatinwelipglyragbessivediberngroté rpproach frish de ftialagted cagaivetcthn dzenerally

aspect of the dicA3 g%t%gg.%(}fliﬂk Eéﬂihry §fﬂ‘1€l‘§4 HBLRS | 088 12Akdd00 htcR itk

having the light a chain 15 I omal n_sequences shown
in Figure 2 (SexiriyofReatmgnt ifhe infiyidpd poepssEof sach pitiesjs diseasgpect i vel y.
The light chain constant region of 5/44 is_kappa and the heavy chajn
constant region i sipRjeyed treafments, that arg sporey eﬁﬁ“@?ﬁ&??’%’ﬂ“ﬁ‘?@&e&?é’&e ed.
enbodi ment , 25t hegeaR rédemtlyintatuedddhdl@lel ewadytofic dibigs] fogleisivily iadbehoRRRIoN

aspects of the present inyvention.is hi,neri c. nouse/ human anti body
20 nol ecul e, & }“f’téoé's’taﬂyﬁé “ﬂ??ﬁa&eﬁqﬁ%ﬂct&%&% ant i body

nol ecul e. The chi i Is |.se ri.abl

domai ns of the mtrjgén"‘rgfloo% %ﬁg'ﬁ)h%ﬁ% ?%c%%;?%&ﬁ%ﬁ&%&%%%g%p}l%%ﬁ% g)ceu
and human consintigens thorforarspre®ntshitabledirgets fohantibtdyrtearapy. 5/ 44 ant i body

mol ecul e conprises the hunman C kappa domain (Heter et at, Cell, 2 2,
197-207, 1980; Gen€EP3hls addekia w&a%@rwpwmue}omgttm fapihof Saligi aqid

and the humgn ﬁ@dﬁgtawf}te%é AR Dihdhdhnd N30 RNdefebte@lin HY¥AMpEBsMm3IAy in B cell
709-713, 1982) In e heavy chain, optionally with the serine residue
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



In a third alternatively preferred enbodi mrent the anti body accordi ng
to either-of~the first "and second aspects of the present invention is
a CDR-grafted anti body nolecule. 15 The term"a CDR-grafted anti body
nol ecul e” as used herein refers to an anti body nol ecul e -wherein the
heavy and/ or Iight chain contains one or nore CDRs (including, if
desired, a i ed CIFQ froma donor antibody (e.g. a I

nonocl onal gﬁ? 8%93 grafted into a heavy and/or |ight gﬁ%%ﬂsyggrable
regi on framework of an acceptor anti body fe.g. a human anti body).
20Pref erably, such a CDR-grafted anti body has a vari abl e domain
conpri si ng hun@Aniag Gt tiatfon AHE WOFherbiBOicpiied AS b¥iRyd hbsaf oﬁlj:ﬂhsﬁﬂ cEIRT ernas

the donor CDRs referred to, abov rafted,
any appropri at @S%%%EW&%@@@%%%MPCD@&E ﬁﬁ?ﬁlsggfmf
used havi ng regeé eelit 6r piidacklass/ t ype of the donor antibody from which
the CDRs are derived, including nouse, primte and human framework

regi ons. Exanpl es AWwodfofdringaf CDe2axdwdl kan Wihefreduatindaeforns ¢0DRIB) thidains 7

2 Al Yl b el i A

chain, REl canjage igHedddntin 4 fel hiyokive ahandaxeanﬁoﬁumld_db\mdeAMeﬁﬁmbxe
used for both {h chain_and t he Al ter

hunan germn i neﬁlg‘g‘qggﬁ CSHRR O BRATEEY ne“ﬁ? [5? fé]f':'ai?orc‘ert eﬁ&@ﬂ?’% rl%t'ﬁtﬁﬁ“
for the |ight shoeh tobisl wikidn the fisshor3ecogé ylikedemainb- gr oup sequence
(DPK9+JK1) shown in Figure 5 (SEQ ID 140:17). The preferred framework
regi on for the heavje clieilasmicsdontain of GREA issyrosiny nhasphorylaied mpen ligaivind teB
shown in Fi gyrey Qnégﬁ%p@oma febdciatesthith Lyt SykAndpttobiRa@yPb il SRRROGHe

of the present 1 nvehtlo Is preferr to us e acceptor

anti body one hfmttien ofGBRhis tylsivermedulate B celljantizatiop threshold Kicamalest medinte
donor anti body cej LhRsipk SRR intdERMY wﬁli‘&lﬂs b&hhe &0 ApPopricte siQBElycoconJu%ates

necessarily need to be derived fromthe sane anti body and fmay,
desired, conprise GPIRGS ekRestddtintBosh BV iellJekaiiRy\aidKlympigin®8 Sinél@dihy/ BT,

fromdifferent chajn Al sp, af eda body ,of
present mventi""(‘}f‘?aI ﬁb"b\‘aﬂ% r@gﬂ]oﬁs%‘@g %’K@c‘#rgaﬂd
sanme sequent® e&peddipsaaiontlyieplacytie ukienan¢ANIA)y . For |nstance

unusual residues may be changed to nore frequently-occurring residues

for that acceptor Mdonﬂmpswbﬂcmiwgéﬁw?i%éﬂ@eméﬁaﬂ wo
residues in thg ﬁés Kadt %ﬁﬁ@)ﬁs%h%%eﬁ &8s @l and
e reS|due

t hey correspond to t ound at the same position |n t he

donor ant i body Vot00t V@ 9¢/84528 desciibratth ¥u andcBnseiopsef theantiuPlaas antibedy L2
fS or ht hﬁ resi dugsfs]agmgz %&scﬁ%b@tc%ﬁgﬁamlofhﬁﬂcbﬂ ﬁﬂ’&eanﬂmfl{l@ B beds. Wo

uch changes shou e kept to | num nece. sary recover
affinity of 29 hé8 %ﬁ%flesﬁ‘i’ﬁ*ﬁsﬁlifdk’se &&?P%{]G’E’o(f% @I“'écff”i ﬁ’@ tfwé‘é‘fedh%ég‘cﬂl
t he acceptor f mar@wRick. regi ons whi ch may need to be changed is set

forth in WO 91/09967. Preferably, in a CDR-grafted anti body
nmol ecul e accor di ng A ouhtke of agibedyt-basel/ thexapentics liafe tither h@nememiy lidegdad, eg.

chain has the man sub r DPK9+JK1 own.ip_Fi

(SEQ ID NO 17 gsﬁ)‘gl‘:‘B‘ﬁ °R° ﬁf&?ﬂ@%’j&g{“ﬁﬁ "eP"écdc% °‘§‘2’m
framewor k regi oli‘tﬁcabfnaisrt‘er thisgditeageh aThese odlp eitlse ol cooplemed duAECG{ medlated
posi tions 2 4

37, 6 i Lo
donor resi d 1] e 1é'tumﬁ 0: g |%t ‘iegsn §%‘%€ g%c%r%?%ﬁ%’ %g%aa% PS‘%’!{O‘Y( %fuﬁ%f) 5%‘% oddetated
Preferably, inpsp:iia QnChliSB@deMifbmﬁyicm @éwhiientsf There ipa wé far an antibody

sequence { showdSFaRE63RE KK SR B R St A A R e M gty

(JH4)), then t Aberaisebpraced awembkdwre@}mhsweﬁh @ﬁtyWéWa¢W2 and low
conprise, in addit].on:k; more donor CDRs, donor residues at
positions |, 28, 487 /1 an 93 “and may addltlonally conpri se donor

resi dues at 3§osit| ons 67 and 69 (according to Kabat et al. (supra)).



present invention, which have an inproved affinity for CD22. Such
vari ants can be obtained by a nunber of affinity maturation protocols
including nutating the CDRs (Yang et al., J. M. Biol., 254,

392-403, 1995), chain shuffling (Marks et at, Sic/Technol ogy, 10
779-783, 1992), use of nautator strains of E. colt (Lowet al., J.
Mol . Biol., 2p8os®3 10 368, 1996), DNA shuffling (Patt -1
Curt Opin. Biotechnol., L 724-733, 1997),; phage di spl ay onpson et
at, J. Mol. Biol., 256, 77-88, 1990 and sexual PCR (d anmed et at,

Nat ure, 391, 288-291, 1998). Vaughan et al. (supra) discusses these
met hods of af fSM&MMQm The: present invention also

provi des a DNA sequence encodi ng the heavy and/or 15 |ight chain(s)

of the antibody noleadFg aspect Hbe presmb Apventippapoyides an antibody melequigbaying
the DNA sequenggifig q@ﬁﬁurhﬁpcb@@vebmgﬁsﬁm Hea@héhaﬁhahaa@fthet bﬁ.aa@tdohgﬁ,y

nmol ecul e of thé present inventi ﬁ]guence of

present i nvent‘i°6‘ﬁ“??&9%fﬁ?‘i‘@€°‘%’i}’rﬁ?‘i’é‘t%’ ol IﬁNR’ “))fIE‘?’mB ﬁm@c&vsraa%%hm
by chemical prg s(smmam)fgemmdmmmpmmm T (SR MANOA) o2bh H2 from

t her eof . resen tlon lsQ relates to a Ionlr]

expr essi on VEC\F]BS] g@ﬁtﬁ’tﬁfﬂi‘l 6055 B"”o?‘e g’“ﬂ\ﬁ&"’g &héd %’g’f’égsé'?ﬂ
invention. Pr a%@dmhgposmmﬁo @b&vmxﬁmtl oﬁ]ie abpt bbby hsyﬁﬁﬁ)di’a?] B&Hﬁplaﬁ&lﬁb)laho
DNA sequences, .encodi nqg the, |1 chai.nh .a e .hea chal n t he,
o Bod ot o ERSGF e 35t on 0 W B aDeD Aot MRS RioR 55 Badll cagive
met hods by whi lgiinetdnﬁosxmntﬁo havebagn reoed fis tODREHR o, astH3dn Ffgartli (BRQ &R NS
and culturedreft &]ﬁlﬁre wel I known to those skilled in.the art. In
this respec% Peference is made to "Current Prot ocols in Ml ecul ar

Bi ol ogy”, 1999, F. Tgéaﬂﬁm%lecﬁﬁ%}me%@se&%ﬁé Pubfldgﬁpbm@tyﬁ

the Mani atis Manual produced ring Har bor
031093320PCT/ 03@%1591346@0@@4%@@&%& NGt SFAH D NP 2ang SEQ 1P IRO:3)

anti body heavyg,amendab BlainCakus St tﬁeﬁﬁéﬂff hﬁ@énﬁﬁdiy@ﬁol&%ﬁ'cﬁﬁﬁns@i AMRast

t he determ ned DNA sequences or on _the basis of the corresponding

ani no acid secfﬂ’éﬁ%%@‘“e preferably ﬁ\‘ﬂe‘éggﬁﬁﬁ' thegieayychaip vasiable dameifor k

sequences i s w dely avail,able t hose.skille art
be readily 5ynt hesteodH affﬁthJ p§335’§ nvERiop, %Wm‘?dqﬁ bﬁ‘ﬂ’m‘(’iecme
sequences. havibg gpecificity foehnmodtRg:, aimpasihges light chd wh@gythmyndhk dosaih

to prepare DNA se .
present invent oﬁ%f)eg?’rie@g%& ue%{;ezgﬁgadfp@d%"%lﬂﬁ% “%n Jepgs Llin
conpl etel y or Figurph(EEQEIMNG:4pfor @BRtIdL Bain Rigures\(SERABINGD: 5hf9t1@DErMQFL3in
Site-directed ﬁg&@g?ﬁgfm@ RflrpebylEy ase chain reaction (PCR)

y

techni ques ma as 10" appropri ate. Any suitabl e host

cell {j vect ?L z@ysz eguga&@wmﬁ&ﬂgfttﬁa%@ama o@fthetﬂ??emﬁeﬁiﬁﬂtbﬁﬂnﬁﬁs%s at
encodi ng the antibo ecyle o e ve acterl

For Cexanpl o E 1isbye Chil SUtrd o Lo Lo jane i Mot 58 a8 anh S
;or expr essi onNofs) ﬁﬂﬁlielﬁ@ﬁt)bhiuﬁ &@-iﬁblatdsmﬁu.cmgﬁ&bﬁaﬁe an‘ﬁi)oh tlﬁ(xablbﬂlle comgnz:sat
ragnents, and espec a t n ai, ant i body
fragnments, for&% g’f‘?ﬁ? ’élpﬁ%.‘fr%bl% f%pgsméﬁ?]g@i mﬁ’é‘m’rallan
host cell expressi ) r f

anti body nol ecul GS%I nctﬁ)E’%I n llgg%rrp etd[ézﬁ‘gtn%u?bsg%m%%%% th% s %{tt )
manmal | an hastproferebly have| ¥ ckemple@entemye lightachain hlybar |°d@nhmeté¢w sheayhechain,
present invent e‘gﬁcq@g $0 provi des a process for the production of an
anti body 20 nD e according to the present invention conprising

culturing a host celdreraptind BibedP méRENO bf Be ﬁraeoxpgee&ﬂnaspmwma Hr8sent
under conditions suitable for |eading_ to expression of protein from

DNA encodi ng t WETERR PORRECs b heawy) (cBaip hemgin thy ¥ e roPBHses PR (as
i solating the d’éﬁhé Hap&muts@pmﬁhﬁna@mhla@ymg@tve@ui H1 'ﬁﬁFxgﬁt@Wpﬁ
a heavy.

only a heav olymti de onl

chain or or Hé %Cﬁﬁiﬁ gi% ’Hé:l%’ffd éqﬁ@ﬁégpﬁg Povier 3 edentely

glycosy]ahon site has been removed, or an H2 in which the lysine residue at position 60
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Conposi tions nmay be adnministered individually to a patient or may be
adm nistered in conbination with other agents, drugs or hornones.

The dose at which the anti body nol ecule of the present invention is
adm ni stered 30 depends on the nature of the condition to be treated,
the grade of the malignant |ynphoma WO 03/093320PCT/ GB03/01934 13 or
| eukaem a andwonsidighher the antibody nol ecule is being
prophylactiecally or to treat an existing condition. H(?.ﬁgnommat
frequency of dose will depend on the hal £life of the anti body

nol ecul e and the duration of its effect. If the antibody nol ecul e has
a short hal f-I(acfcard(ngtogthezahamﬁ:ﬂaeiiﬁgnysmjhasﬁeemldoewmekemﬁyemﬂgwe,
one or nore doses a er.nat i, vel ) od nol.ec

has a | ong hal T *Fi Fglﬂb()@lﬂ%oglicgsy(%l%&e dtﬁema%? ¥’t glgg%%ﬁ?vg
gi ve a dosage lsﬂtsmpmdfoia'yDR-Hﬁ@eanHf# w@gnemtsmahmwe@mwmmhgm
nmont hs. olysale ey

phar maceut i ca%hy accept agﬂé%grl erét#g adm ni trat| on§ %d (supra))
ant i body. Tte heving the sequinge BidenastL1iin Bighte 1 (FBQ o NO1& fQUCIBRthIEon Figfue
anti bodi es bary@g Q&ﬂﬁdlﬁfbﬂﬁmtﬁwﬂsm%ﬁ%@%g@ﬁ)ﬂ@[@ﬁﬁ F)R% and

shoul d not be toxrc. Sur't e carriers may be rge,

net abol i sed macr Owwhee@yk@@v%mmmﬂbsms 6 @i PRk ﬂ?e?erre!i kd ARVE B
pol ysaccharides, polylactic aC|ds polx colic acids, polyneric

ami no acids, A e amussBPRRSle tive virus partl cl es.
Pharmaceuticallya eptale saltsc Jor

acid salts, such 15 5SORDEESEHFYF 8'3@, gﬁ%ﬁ’f“?ﬁ’ﬁ o em”%S?ﬁ?é’f‘@?g%{ﬁ'ﬁ
sul phat e; a0 shbévrsindfigwee galight chain)d@GSEQSIIE NCeB aad Fignie3 (hqavjomam)dsm D
mal onat es and @éﬁ?&eﬁouse anti %raqs%cgréyc&% h%io‘g%ge‘&teaégl e & rs | n

t her apeutic conp I'ons  may addit] on: contarn | irqui g e

wat er, saline “nyhy@mmblomwtébdﬁnol Addl tionally, auxiliary
substances, such as wetting or enulsifying agents or pH buffering
subst ances, may beAXTstalematively prefed cabrdipay ©f Srestissisprcsscandraspest of the

enabl e the phfﬁé&&ﬁ%&d&ﬁisﬁ&ﬂ&%@ﬁoh&%aﬁﬁh&ﬂy%ﬁ&mﬁgh micﬁiehﬁl&m
pills, draees capsul es flE%m) urries_and

suspensi on f"@?abﬁ%ﬂf&aﬂ fﬁ‘l“eﬁ‘ﬁestﬁtf%‘"“b&% F’@Hﬁe P& Brand Figugy FndSEQAD
admi ni strat i ono: B); kdgistetiveDs. Mie Fiphtlchddh Cor@hit rRasesTiserat kapgdrnditsd Headyi dhbin
e.g. by injection gr Inf@ﬁ.@ﬁ for exanple by bolus injection or
conti nuous 25 PHFRLFHR2S e the product is for injection or
infusion, it may take

in an 0|Iy or aque%tl}sse%/gﬁ e a‘ﬁ%p 6§1%ﬂ}ﬁconé g}’r@%&r‘fg {mgg%%n
such as s us pe bk firgt ang sesoud @RQM ﬂlesn@bltlmm ian dhluwntdmspefhmnmgambody
agent s. AR Yorerki G0 %{]einb&dﬁlewl §1TBiithy i "RVl et
reconstltutlon ore use wWith an appropriate steri

03/ 093320PCT/ @9@@&# geolggue qamprises the veyiehde P tb@am"&emnm’c@hquaﬁ&

of the inventi QEQCIQFN@S‘}?aﬁmS?Iaﬁé ﬁ&@éh an%ﬁﬁttdo\!nair@ tfl‘}@fefiHPJ &6 hibldBc 5/44
subjects to be treated can be anj mal s. However, referred that

the conpositi Gebegy @oﬁﬂﬂ%mnﬁ?fﬁh%tﬂ‘fﬂaﬁmq%’ﬁmt@‘% - Selb 2act94-207,
The phar n’aCquB&Q'G&éHKﬂOSchﬂSEﬁSmﬁBerUbO:BH) m/@amgmrthﬁwnbmeaﬁiﬁm igBiel gd

by any 5 n e[ o] utes includin 0 [mite oral

i nt ravenoulg"[‘];0 f“F’Qﬁ@ia@ﬁgaﬁre nl H‘J’g‘éeag@epwé?g’ 5%@ ’&ﬁéﬁgﬁm'a?bﬁm optionally with
i ntrathecal , |1Bésreﬁm&tidtmuﬁaasmoﬁ2£arrqﬂ®em 3 prbfinatdut.aneous (for

exanpl e, see W98120734), subcut aneous, intraperitoneal, intranasal,

enteral, topical, Bufstablygthakntiiody offtreapressal invantiprecompkises @y . chain wherein

e o AT Bl el D s HIBPRPEIBE R G
conposi tio ns Mehichesy polteatig redysagybtiomsitei mg@u«a&;s éeen Terneved enchwhirh yueixpectedly
sol uti ons %H?&?ﬁtf% \@Eﬁtﬁ%'ﬂ% gk 544 WG %}rthé%ﬂfz eﬂﬁgglé "bnd Hhich

suspenS| on I n tles prior to | nj ect’l on ]\?/
preferably has as CDR-H2 the sequence given as H2' (SEQ ID NO:13).



5 where it is desired to reduce the |level of cells expiessing CD22

t hat” ‘are présent in the human or ani nal body. These CD22-expressing
cells may be circulating in the body or be present in an undesirably
high level localised at a particular site in the body. For exanple,

el evated levels of cells expressing CD22 will be present in B cel

| ynphomas andgbesiéaei as. The anti body nol ecule of the p
invention may be utilised in the therapy 10 of diseases @%@%%y

cel |l s expressing CD22. The anti body nol ecul e of the present
invention is preferably used for treatnent of malignant |ynphonas and
| eukaeni as, nost pABbéreativbly\or Miditionally, th haibpdeefdh presentdmenidm redysomprise a

provi des a net . ' - anl e ' from
or at risk of ha icg%?yehrgl%#e@?%%gﬁ@98%3?%%&%@%%@4%8{W]eﬂaba{ o
met hod 15 _corrraﬂi(slin!@) axﬁﬁ’hinswh@hiadlgiinemmeatwﬁiﬁgtﬁO, whickisflasated Ylan sxposeit
of the antibo sn%ﬂ %%ﬁﬁ-ﬁzh&dp\{;ﬁ&eﬁt ci,ohﬁﬂ'egég {0 x e it}'rl]e poten-gra‘leto%ﬁét :}glﬁy

mol ecul e of thie present Invention nay also be use diagnosi s,
exanpl e i n Bheoningalipy agers agnling i ageductionnfiantipen bioding affiaity, iy ybstiited for an

i nvol ving cel |l gehRift aR¥R &R0 iR in £0TRGvEN ©8SRkioh.N PRALARNCDR-H Mk AR
described by way of illustration onlﬁ/ in the foll ow ng exXanpl es,
whi ch refer tdequsecegbenapany (RIS, in which: Figure 1

shows the am no acid sequence, of the f use manoc), onal )

onCi boty 5144 ( SEOMNERREES o sqdghogyls t mboy of R e R MG pipgrmprise
conpl et e sequaRsy dhintwherein @b vardzblaidomyia rchmfiises slODBRH20ks dafiastby?Kabat et
nonocl onal gnt i bod [44.:.., . .. Flgure 3 shows t.he c | et e sequence
oF "t heneavl) PR B = yhish P e FriSu Bl Vst Ao R Rt 08 e
Fi gure 4 showzedidue asposaibe §Y, afecubstienad\for al tedhativie @mifloyacids yireferably CHR-E2 hasd

reactive |ysi i.n CDR-H2; 5 ws the graft design for the
5/ 44 |i ght chglﬁenw%“ec‘d%e ‘6%”%@%?@8% CT1GB03101934 16 Figure 6

shows the graft degj 98 / {18 SRHESRC Secork £
shows the vectors mﬁ%%ﬁ%%ﬁgﬁﬁ}gﬁﬁe‘%%@ﬁghgm shows t%gor%lgke{{)%é”d

assay results tb¥ d sprope Aspectsspflie pregeniprecatiqn iy g (DRyerafrs patibgdy molecule.
ol i gonucl eojs dgs e “B/cir-glihePaslitaly molleme” 2SS AVhdrES refaki 18 UinCankBody
shows the internedjate ve&ltﬁgrs pC@Z.J%S 49111). and Wééﬁ?ﬁgl&%ﬂ )
Figure 11 showBOleshis YBierego e Era3 epyer s S ceuns & ¢ %a Frne i
]glr afts; | Fdieghkﬂﬁa ib:%dﬁia@d \@Rglhﬁazcamﬁﬂﬁ_ biahiilﬂﬂy gﬁgw?mbﬁgcvﬁ&fbplmal antibody)
uorescently ed. nmouse, 5/ nti body and graft ariants; .an

i our e 13 ShovEiaes B PsRRIc e B rileafin BRtiom st ppdpbEppebod
heavy and |i ght.gldbuolhapmbodydet ai | ed descri ption of the invention

Exanpl e 1: Generation of Candi date Antibodies 15 . A _panel of

ant i bodi es #yai nst Pefrablusich addIR-embed anflondy Ihgdyr Yasiable dorpain eryprisiag human

fol l owing sel 'fapﬁ&ﬁé&&ﬂe@onp&%m'goﬂgﬁr%&dﬁaﬁ@bﬁ&cda@&&&feaka &Btd, ON

on Daudi cells, binding to periphera ood nononucl ear cells (PBM),

e g oK it i gt o
production rate. s selected a e prefer nt i : .
B, T
ecul e Pr epahe @DROdre 6éri Fink i £i0 mmples
t herefrom é)ricoma [ 44 S nerat ed.b convetiogal h i ’
t echnol ogyl-gr(ol ‘ffg’\'ﬁ“ v\'o\rlﬁuwnlgc St g’husg? %grc%n{llﬁvﬁ?u%aﬁe g%;” ﬁﬁg’?‘@ilﬁ?”
RNA was pr eparkEd, TUR TERLAL dndMOMIGirhateed!] Gupae)).nkpr axdripliea EPLiand NEWM can
(Q agen, Craw

: I : i
reverse trans Cl?’e%/%see#é{ %%,%g%% %Sc %]} Ié%l%ga g}é lﬁlg%gﬂ%aﬁ%@‘bﬂ?gAmd 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 permline 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).




WO 03/ 093320PCT1GB03/ 01934 17 Distribution of On on NHL ttunours _.
An i mrt nohi st ochem stry study was undertaken to exam ne the incidence
and distribution of staining using the 5/44 anti-CD22 nonocl onal

anti bodies. Control anti- 5 0OD20 and anti-CDr9a anti bodi es were
included in the study to confirmB cell areas of tunours. A
total of 50 tunours were studied and these were categorised as

foll ows by using the Working Fornmnul ati8on and REAL cl assification
systens: 10 7 B |ynphoblastic Ieukaenia/lynphona (Hgh/l) 4

ynphop! asmacy bR RIS FRINE of FoFraen Bveptines s isRiefered 1 pieys the

Fol l'icl e centfsr dnunmiyoam Kahmg/chﬁlné Bhick)arel BomdlSaduk ftd eeechlamk @€ tieeddnor
| ynphoma (I nt to H g Uncl assi fiable ( 2 T cell |ynmphomas

403 cel | @}Wﬁ?f%yrré@e\ﬁ@eetob RaVY pklight chainspio noh pecgisarilingss torbe degrved from
anti body afhe Qarhe 20%HIEY A4 n?a@'d lfadefsﬁéé fe@ﬁ?@seb&%%ateoaﬁms'ﬁé@mmam
concentration was increased . For 'the remaining 2 cel |
t ur nout s twafpﬂwlée%%@aﬂiffﬁeena@haﬂlsl j ig/nil, there was insufficient

tissue remaininggd ) n .
parall el testing V\n?'% ﬁ%?r]%?‘ﬁg‘%&@%h eﬁthgﬂ{%?é?l tg)(ril)'t thbol?%\;e%é}ﬁ%{egl%ﬁ ch
gave st roneped nettlaveexagtly thasarbe sbqpencessﬂhbmbfitlne akdptat@nidb@ly| [Fot instpdvenas
st ai ni ng pQsi 2...25Thu i ossi bl e to, copclude

the coos oSl G nafshll fuord bedBrBRRRURE RREERE A FockilSh
provi des achaum d;l&bloe tpar g‘elteriﬁanlvelymﬁemaﬂ hesidupy in the Metteptor \f@mework regions
03/ 093320PCT/ 3/ 01934 PCR C oning,of 5/44 VII and ..C
sequences @%EB ‘i% Hgat\}léﬁyl C:QHF%’OH%W&‘P%GSE# g‘}’“ﬁ'ﬂ aﬁg’ﬁﬁmaﬁﬂsm‘?“glﬁt €
chai ns wer @)nsyﬁﬁtm@@ &ad ausiing thﬁvisea SénskivaneGubRiake fbeth@Eé%QM@ €unl RO! €
stranded cDNA copies of the ro present in the to Thi s was

then used %€ S%%P(tseél?ﬁuatﬂ@ Mpr énﬂbpsi}r i Sugh; Hanass éhou{%e ]ﬁfiPF ¢ the myoiragi on
sequences pikdigr W?e%\fek %e@fﬁﬁ@%ﬂx@dﬁnbfjﬁatﬁédﬁ&%ﬁﬁ%d R sEledongBERREs
Chai n Reaction CR). a) cDNA"Synt hesi s was synt heS| sed in
a 20 ul r elactiw @Wemar framevenkt ragiansnyhich anayiepd i hey chaged in set fgtnim WO
Tris-HCL pg, 75 MM KCl, 10 mMdithiothreitol, 3 mM MCl1l2, 0.5 10
nmM each deoxyrlr)onucl eoside tri phosphat e, 20 uni ts RNAS] va, 75 ng
random hexanuc|Redbiablg, iprai GRRR-grafted efitsiy molRNde asrdrd@dtouth prsselvbimmVn,

A h 2C
M 00 e el M SRR R LR PR AR e
m nutes. bj) QBEQ IS NG: i @BK 9f plosh SEQDRANDe 18 ($K1131) dlenate mmeEﬁRﬁtamewgk

conbi nat i ons ecifiic for the heavy..and I| t i N%

O moner st ogioftefthe BB EnaR ik doBor bl SCRaisdiia 4 dhes 425 80 and
sequences ﬂlﬁ)lf adalmoﬁalmlmpﬂ@m HeRr weidee a.t@eﬁtlc&m ¢aecrdﬂ@iﬁgto|\q/«|(abﬁ§:&f (spege
sequences a nt a er stric u

Hi ﬂd 111) st art alwn éﬁ?fi a@'@ﬂ? P@ﬁ%"f‘%é‘? eosf?‘f fa:fn g p "tSFfé lgsﬁlﬂ@hdt
GCCGCCACC {cakfidr! @abiocl%@ﬁ had e aiuhﬁﬂvmmmlseqhélﬂ:e S(Erﬁ;wnoaﬂ Bburk %8 (SEQ ID

resulting 20 InRNAS, an initiation codon and 20-30 nucl eotides based

on the | eab@21pERT) abis SRQ &R M2 fTHAb\ihernha secenk iTsesresk (agimpar! e
at, Seque nﬁ'eec@y Ql{alrpéo%p‘?fs@ Sin Qéd:ﬂléﬂ% %9& ngfnﬁﬁl doh(’.ﬂ't [S0) Honétrgkld%gé b p%gltlons
1991 U. S. Depart nent Human Servi ces, Pub

Ser vi ce, N&tﬁ%ﬁ&l'illanéﬁﬁ 1am! s@y @@dlmllr lRYmprisk elomer f?ﬁt“i%ﬁtsp‘?éﬁl@nﬁ@sﬁ@rﬁ@d
to span th i tion of the antibody 25 and contain a
restricti oﬁi é#@ggw%?ﬁeégzéﬁfk%ngf&i W to facilitate cloning of the
VI, PCR fr agrrerquoﬂeeidhaamyresidaesnfr@ﬂ therdomrerr antibedy, ae.rtheantibedylfei gridati
to span th %\j unct | Pall? anti body. The 3" priner includes an
Apal restr |D B VST acilTtate cloning. The 3' region of the
priners cont ai I'B‘efarahiy}(fhd aﬁ&lﬁnd?mfﬁlehﬂmﬁt iaventihosc&nﬁrhmdhfeavylchmn\nwhammse

Gescri bea. YBOF e b pekes Bl o SRpE LR Rabe o ol ) B

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



Vito be cloned directly into an appropriate expression vector (see
beiow) to produce WO 031093320PCT/ GB03/ 01934 19 chinmeric

(nouse- human) heavy and |ight chains and for these genes to be
expressed in mamalian cells to produce chineric antibodies of the
desired isotype. | ncubations (100 id) for the PCR were set up as
fol | ows. EachT tLpn contained 10 mM Tris-HCL pH 8.3, 1,5 mV MyCl2,
50 MM M, v gelatin, 0.25 nMeach 5 deoxyflbonucTQﬁﬁQQﬂy 4
triphosphate 10 pnoles 5 primer mx, 16 pnoles 3' primer, | id cDNA
and 1 unit Taq pol ynerase. Reactions were incubated at 95C for 5

m nut es and t hefmiig\of kiechiniiic $ola Bdkedh @sr the ODERIirfigerDind wWiith phefSfablihes as

and 72C for After 30 cycl, |l s of each reaction were
anal ysed by eI@F‘%%&F@?F?%W“%S@#%@NQ For the heavy chain
V-regi on, an arrpllf S

pool anneal ing wi tﬁ‘l gan?tﬁeNA ?a qmﬂﬁ‘myfrarrgﬂvt\’/o(@’% %Hi;%cl%gmf%mag%oﬁﬁ?sea
pepti de pri nerhepoyathain Wherefrr thg meiabk dompie cmhmwesjaa @mmmm @@q@rbb}cl(ab@t et

vectors. Th SNES> t

deduced am ‘ra?o% ‘3’%@ uenci\%ﬁ]ﬁcg@i (ﬁuce%lgt esxﬁtyenﬁdgz%@ggﬂ\l/&ec%ﬂ? \ég )ﬁ)osed
reference to toostion mmmr@deﬂmchs@om t kaveritheepptential to react w:th
experi mental | y, E% Hﬁ%@:&%\?ﬁ*}%&ﬁ%ﬂé@ﬁﬁﬁm e AUSHRRIR ol Ae

mature |ight an eavy chain | ons. of nouse nonocl onal 5/44
respectivel y. altymaive cming acd. oRiefrgblt CORAIHER te srguempg given as HIR LSRRI
vV-regi on sequagses. were then cloned into the expression vectors

pPVMRR10.1 and p 4 (Figure 7). These are vectors for the expression

of light ang heavym&ﬁaﬁ%elsv%ﬂﬂﬁiohmmmemb@rdﬂﬁim&%msﬁmmmmpmea

heavy chai n BRSSO oh LS HOE B AT A B CPR T EoABT SBrL bt o
by restrictionl. ;i(kgﬂ@l mﬂﬁ”lmgﬂkhbmmthemﬁﬁabglmmmsmgscqmtmdm&m

M and BsiW re &rlatcl;[olsi%f)ng teSSBbS%E}?ﬁ i ggergihé},gggug Bl negﬂ-étgétlﬁ o

heavy chain DR'W& TSR ce a
si gnal pepti dehesquwefanrwssbl&é (EEQDathlﬁmed in the cl oni ng strat egy -
a nouse heavy chain antibody | eader froma different in- 25 house
hybri doma (¥er med Tezanptibasdy mslgsile pEife preseat igvention Wrcowaases neompists apfberly
sequence: PW%UW@ W HGhErEdfChab et oa Fab,
ACTCATTCTCAAGGGAGT GCAGT, Oﬁgﬁ SEQ ID NO 51). The
reverse pri mermefifiediEabnkabo dilal s of Y fragment: ¢ aig, oF AFAYR | Chapy Bpr@er or
Hndi TQGApa““T“‘“ gty a““”w%smwé“m@m“‘””‘mmmmf e
i n an al. s sub-clo an sequenge .was C r :
creating pl asmed® ’ﬁ*ﬂ 4?'%&%‘3&)%' aI'P%PHg? cgm% %e, heSVy aad tight chein
031093320PCHV Gﬁﬁaﬂd}igaﬂ; 24y te nanmh@om&mﬂleoﬁnﬁbuhrmommps sppropriaeect or s

into CHO cells generated chineric c5/44 antibody. This was achieved
usi ng the Li pof ect Zhn snéibedyarpdesnlenf thymeiseny invention aayrhiangfaacetiegteror g reporter

protocols (| ”\{Jiéféc OfCRadtd % Te%p&g&g%,uén%mmm&amg@ﬁ Nehehih a2 d8avy

Cat al ogue no 668-027). 5 Renoval o’f {cos lation Site and
Reactive Lysi rreetal atom,/r ;?oioéﬁt puch ag-ricing jatkashey} pcih by | 2 eqvalentshridging shpdwHee

was observed igyefdafoedi? p &am&ftré&r@maﬂqamu&mw bé\lu%d-fo bﬁﬁﬁﬁér&
3). SDS-PAGE, Western bI ofti n%vﬁnd car botn(ﬁ? at e st aini ggﬂl 8“

5/44 and it% faokRpdemeleyr oYk Attt ihinge %5 I#?ean
was lgdeed gl M@Sdﬂnﬁh@dr@BQHB%&Q&&Bbfado&p&dﬁmiﬂuﬂdglobmlﬂM&ﬁﬂﬁeléaeﬁiﬁ@@een
was observed at  an pos siti e
potential to r%ﬂ?f&‘ﬁ’(yhé’r&aﬁég ég’f"?‘# %]Vreg’f Y%el‘;gq?tﬁ@ﬁﬁ? %M?ﬂﬂ &g
an additi onal @unmogiduﬂxmmjemahhwhnwnmeantoa@mﬂecmblh whi ch the

anti body may be conjugated. A PCR strategy was used to introduce
am no acid substit Uhd mbodymﬂmecuh@ffﬁaﬁfeb@t ibSentiow prefeablyi has a binding efipity ¢fo -

Lo 1 B Pl R L i

0.5x107°M.




WO 03/ 093320PCT/ GB03/ 01934 21 The affinities of chinmeric 5/44 or
I tsvarrantsTwhich hHave 'had their tglycosylation site or their
reactive |ysine renoved, were investigated using BIA technol ogy for

bi ndi ng to CD22-i nFc constructs. The results are shown in Figure 8.
Al'l binding neasurenents were perforned in the Bl Acoren4 2000

i nstrument (R Bi osensor AB, Uppsala, 5 Sweden). say was
performed by ‘gggﬁsr\sg@of CD22i nFc via the i mobilised t?%@ ée
The antibody was in the sol ubl e phase. Safpl es, standard and
controls (50ul) were injected over irmobilised anti-nmouse Pc fol | oned

by anti body in thepsakibb 8y mblebids of BrGeséif flventiol @obpHst BN Shain

&SgeBiiféfﬁe%&ﬁ@*’l Ofﬁfﬁa@@gﬁﬁ%%ﬁttm Sty a7

10Renoval of tBEQILY®™SH)! dhe esquanctsofite \@ﬂﬂﬁdmins'ﬁﬁibésemgmﬁrﬂeﬂawnhﬁns
slightly faster %f L at.e a%d g Si |t{v!gcantly sl ower off-rate conpared
to the chineri® md?"\ﬁs B ﬁ’g ini f’y i nprovenent of apprOX| nately
5-fold. The N55Q f t

unexpect ed as it %ﬁéﬁ?@t?ﬁgﬁgh%orlg%ﬁa 5-;ﬁytshrﬂeft:‘é%tra%oh drate |ts %
appar ent | y haspresonteififeation, oviidhi hatie oy ipprovedi atinityhfor \BEQ cnsh gationtsTean be
| nproved affi niytyn W5 » Al ‘6?&531 zgwine ﬂ&&o&ﬁ%cﬁ?ﬁ%nﬁﬂ%ﬂ% e CBI& (Yang

possi bl e expl anat| on"Is that, regar SS e presence 0

carbohydrat e, & ke % MobdHpln@541398:483 (1995, dhain slpeiling (Maske g, Bio/ Echnolesy,

on bi nding thajg i fe8 méejﬂu%fwm{ars&mm c&lhmtr&? 1 M@Imal an 3§bte
hypot hesis that the small 'size of alanipe_ is |

negat | ve of Hbci68olS36h bk isherting (Paiea o G (ot Bigiordl. 3 g3y T d 90,
fr?hmthle re;gl : tatsp @ ChofpdiCet b Q. ﬂiglwl olJ158] 77083, 1998R4n t s@a@shmmtr@ﬁmh eri
Wi val ue a SI [ icial (re s not shown),.
Rermoval of the"'l"f{ b&a%@oﬁ‘%ﬁhéﬂ%&wm@ (é‘prglﬂ\ﬁc 5 ngé‘te\{\@h“’f
affinity, i.e.affulig aniritfedicti on of arginine renoves a potentl al

reactive site without conprom sing affinity. The nutations for
renoval of the gl y@bsyiesnt mmentipt elsapevider a PAsequenedf cnctding the bedvy end/or

| ysi d 25
Eeanpl e 2: FoRib SEf) Bheuds ol e B B BIRI, ©0 “enes 1 or
the variable regi 0@&fé§?§bl} AR NG Y u@RE edcb b the ®Bl 138 th light 8412 bf'the gnttbody

anti body and their use to produce chineric (nouse/ human) 5/44
anti bodi es hasmpels cftepreset verigte. The nucl eoti de and am no acid

sequences of the 44 I d VH daomaipns are shown 2| es. 2
and 3 (SEQ I D NOS: 378 &&s Ggﬂ’ﬁ W@o@?o%&*’l‘*’zé’“@“ﬁ“ BN Tor
respectivel y. mhtaee @rangidcyddsmicalbprecesdig, CORAg gerotmin PNaf ot iy &Sinbikation
anti body o u framewor ks to reduce potential inmunogenicity in
humans, according to the nmethod of Ada et al., (W91/09967). 5

CDR- Graftl ng of 5/ b,le&g i tﬁ;ng,g %e@g EH?@Hsm
consensus sequencegﬂ?rom %ﬁ%ﬁbﬂgﬁ)rglﬁtgg%ql p%g hf”?ﬁ{é’?n regi.on
i ndi cat ed 64% YeaueRR segumesstof mw@q&eﬁt@y PE‘Y aﬁblwhg tlovieg Ph@f‘PEeﬁ%O“

CDR-grafted |ighfor &Aghifes th ONACLQRKEOE, &émm@f@gh@ﬂ@mehwahmofme
corresponded to fhose_ of th human, VK . sub- germ i ne 012, DPI C9

sequence. The E!PG%’? dy Mplesple f the preseahipymtions B’Was deri ved from t he

human J-region ger ence.,S arls
acid sequen%j(e)s of ' eﬁ%afrjﬂ%ﬁg?’lgmtcggt?coﬁgmgfma Ctﬁn%em BF %@ (fte'tn?%n m%%&
acceptor s equeanﬂeu]me getheds arewdd lgowe tdBhesn ckillddonthe atiain ﬂlhecseecande@ﬂce is

di fferences bet ‘Ic}ﬂﬁ [ tvfagh [

an anal ysis was~ ma e rﬁoﬂ}& %B%tﬁweﬁt%?lggﬁerﬂ%ugf ?ngfrem%f)zédﬁ iley

contribute to hfescigase. Dlewd orly, andi thirdvlaniiitis ddanhal wpdvcerdiby e&ld Ppringh Betbgh

effects on packj ?9“”% at the VH VL interface. If a nurine residue was
a

consi dered i npor nd sufficiently different fromthe human

residue in §rns Ofpped Z@uedkd WHidh dhodde N RfiBRY nfdlRMe b e PRt Bfvention can
be obtained by methods well known to those skilled in the art. For example, DNA




23 to 5 versions of the CDR-grafted heavy chains being constructed,
havinyg ttesequences given 1n SEQ 113 NO 23, SEQ I D NO: 24, SEQ NG 25,
SEQ ID NGO 26 and SEQ ID NO 27 (Figure 6). 5 Construction of genes for
grafted sequences. Genes were designed to encode the grafted
sequences gill and gLl1l, and a series of overlapping oligonucleotides
vere desi gnedygishegapst ructed (Figure 9). A PCR assenbl y, Qpbg‘ue
was enpl oyed to construct the CDR-grafted V-region genes.” Reac 01%8h
vol unes of 100 ul were set up containi ng“_LO mv Tris-HCI pH8.3, 1.5 mM
MygCl2, 50 mM RGL, 10 0.001 %gelatin, 0.25 nmM each

deoxyf i bonucl eegietes tddiqgffmha;t ] ofthpambaiydasity aod hgﬂn ehauisn:hayrba aynithesised
primers (Ti, 12, T3, .Bl 2 m)le eac . 1 xt e

prinmers (F1, I'-?ffesmadn%oﬁﬂ‘ur%l J"‘P&‘é f’) "y“r‘%%‘r"éé’% Ot% aq "%Boqﬁmg

Bi oSyst ens, caickilsepeeno. N808 0171). PCR cycle par arret ers were 94C
for 1 mnute, 55C for 1 mnute and 72C for | mnute, for 30 cycles.
The reaction produbiNa cading far hesaptpifmnegnwork seqBnogs dgudely avaglable t slalied

15 and recoge ig%gm&éﬁﬁ&%&&e&m&&ﬁm%&%&a%&a

kit, cat no. The DNA waS eluted in a vol ume of

Aliquots (1 pl) of StaltBrdtbdtniqBedbf folechi b B peghare WA EddBences

I nVitrogen TOPO _TA cl.oning vecto %ﬂ 0.

K4500- 01) accdPHPhd* ity %“H‘é’dmﬁfF‘&EPgl% pregent Wé’[—"ﬁ'{? gﬁﬂfgﬁ’?ﬂ‘t gequences may
non- expr essi ?%V@ﬁﬂz&fsecs edr%}ﬂdelﬁ?ralll a&ommﬂg ohgzm:mﬁnh Syfnthedi® tdohtfeh.t Shte
sequencing o e _nunber of  cl ones usi

vect or - speci f |‘f}l“:ﬁ% g?ﬂ‘?%‘m\?ﬁi% andRofympeast shaip F‘f"ytw@o&ggg%n%‘% y'bd used as
cont ai ni ng YH appopkiaed 1, creating plasm ds pCR2.1 (544011) and

pCR2. 1(5449gL1) (Figure 10). An oligonucl eotide cassette replacenent
met hod was used t oAur euitablet ot dellivartorssydtegyr méy be gied, for expagssion of diredDNA

gL2. Figure 1 &:anﬁE

construct each ar| ant eéélgi?éo m‘%‘%@ﬁz%“?% 4gHgéé.éd(g[?l‘ip%%g§l %024 'bojl

25 was cut w th apheanﬁeglter inderpliel ypiemerEngy IR OVR, (xpak /faaepresyien Oﬁ

heavy chain, @@akéﬁkﬁw Fab@hd F(Q@h'ﬂ‘a@ﬁ&nté} b éaaeclaiiﬁﬁv hmtsmaﬁgle chain
ge

fragrrent was urified fi nmagarose and_was used atjon, with

t he ol i gonuél é@ﬂ’%‘é Tragacts, fog ex gingle eham Fvsg E&‘f”éy"eﬁrﬁ?o fang host cell
conpl enent ary ﬂegmﬂtkg‘;étaﬁ jnﬁiese ﬁ@hmbmdhcﬁdng(hﬂlagéﬂa)mbdﬁyx:mﬂecahe dncluding

Concent 2L gl ARUELT el St e R ) ol

Anneal i ng was l@ﬁﬂﬁoameellsby heatl ng to 95 Cfor 3 mnutes in a
wat er bath (vol une 500 m) then allowing the reaction to slowcool to
room t enper at ure. Thereraeavaton ks provdbcs progess fadheproduciion of freantibody

g1 uted { ey Ohilod bt i O Secht B conBuAPLBSRAPORTLEROBA A

24 into the appropr| ately cut Vector. DNA séquencing was used to

confirmthe coveetecef @eqweéﬁﬁénveeﬁl@awdﬁ@“md&gﬁﬁ Fatablefor lgading teqexgasion of

and pCR2. 1( 5/ 4dsieth 2om DL eM@Hin R GnEbcAl hRMboSi6 ¢ERO fREenYRVEbA QA isolating
sub-cloned into the expression vectors pMRR1l4 (heavy chain) and

pMR10.1 (light %W&PWWC%ZZ bi nding activity of CDR-grafted

sequences The ect raf.t ed va |ants
co-transfected int IIP@“?’P %’v“g’?npgfeymcl?f 1&% ﬁasm POIRCRTde 17
with the or2yi mlﬁbh@kudmyra hea@rtmmbodygmmlypamddm@gammemym/asbe used
conpared jn a < n ay. t :
ori ginal nmouse %Psgﬂﬁw% ?tat%%dym}r(?r?% é&c{hﬁn%g&gdﬂgﬂ%%th 1?gg'ta(flﬂr]i1 )
from ATCC, a Bubiks,tthe @llllipnapdapiva tllagﬂfqﬂpdb’lﬂﬁlsﬂmm - 8ist vecion encoding a light
expressi ng sur [ t

P g Jh?i%%{)%p@e ag.EQ sScofkP S&or YRDIBE R BdalF Eiftch %z@eﬁ%ﬁﬁ Aﬁ@tﬁatitv Y,

conpare grafts ity to bind to cell” surf
results are shosinglé necmrgum@btsused;sthe arcttydnduding segppaees aneoding ght ichain and

di fference t]ygg‘g;} fg grafts, all performng nore effectively
than the chﬂﬁ ner | ﬁ%@%l ng agai nst the nurine parent. 15 The




vectors, are shown in Figure 13 and are given in SEQ I D NGO 29 and SEQ
ID NO 28 WO 03/ 093320PCT1GBO3/ 01934 25 respectively for the |ight
chain and SEQ ID NO 31 and SEQ I D NO 30 respectively for the heavy
chai n. DNA encodi ng these |ight and heavy chain genes was

exci sed fromthese vectors. Heavy chain DNA was digested at the 5

H ndEl site, yhejpowes treated with the Kienow 5 fragment, of .F gml
DNA pol ynerase Ito create a 5 blunt end, C eavage at the ey ﬁ%l

site resulted in the heavy chain fragmanlc2 whi ch was purified from
agarose gels. In the sane way, a light chain frament was produced,
blunted at the 5' HieUpreseht ervaitidnVdliohp@vides ECIﬁBhpeﬁfﬁd er dB@hd‘ttié rcag;mnios

were cloned into DHFR based essi o vector nera
stabl e cel | | /B0 8—@1@? S‘B i‘ﬁf nfnl 5%%’59%%?
havi ng speci flpﬁmyceﬁﬁnallhwmmbﬁ}&apmmrmmemm@:m) a heavy chai n wher e| n

the variabl e domai n conprises the sequence given in 51.SEQ ID NO 1
for CDR-HI, and iThe gBgsent|ifivehiion @soa?rm@@@alnb)mfmprepar@@d B iiN@re8icar

SEQ I D NO 1 (gl—lm@ f4 r
t he sequenceé %‘%ﬁ@%ﬁ%ﬁq@ﬁ %/gH? of Fi g-g?e Ieme df%‘f—l régﬂr?l
iii. SEQ | D Ndxventfopiogethr witha mamhb#lyacqeptgm e@w&nhdmwicﬁﬂ%rhe

vari abl e donmai n conprises. the sequence given in | QID NO 4 for
CDR-LI, and ii. SEFe| asthgdysmelgmuleampy po thenygle aotive %@dﬂeﬁ R tegpeutic or
CDR-L3. 15 2. Athomiskid doaipssitidt &2 Gdly Be aseb@pdtied By otheCacivdindrediait lﬂgudaﬁgastmrn
t he heavy chain_variabl e domain corrprl ses the encf iven_in SEQ
ID NO 1 for Copibady ingredientsqie magpisaqPonfel pt%s% %ﬁ? °5aﬁH“§EQ

D 140: 3 fop GhtohPingRlentyah & antuies. | | ght chain variabl e domain
conprises a CDR having the sequence given in 20 SEQ ID 140: 4 for

CDR-L1, SEQ ID 14 5 for %Rih%gﬁg%%BM Snffile %ggmanyl%@%ﬂ,

ant i body nol ecul e al ns
mol ecul e. 25 Aunibime oﬁﬂielabhiwﬂ}' wb the duveatiopf Thy fam“@emmhwgif aifeckive aagupBliase
domai n conpri an r
COR. 5. The anfitradie e i i Aph W3 Bizkpif 000 bt 17 RTE
f r amewor k reglmglt a targgted Héea&arqr atsmditions neri tp eXiha Arlesiablec hgiepeulis cor
based on tgh% 23?&%@ eﬂacvetaorl thh%%&&uuc&iy B 2108 En 5O BFIa&R

donor resi osi tions
initially e1ther in cell culturc assays or in amm models, usuaﬁy in rodents, rabbits, dogs,

-

pigs or primates. The animal model may also be used to determine the appropriate
concentration range and route of administration. Such information can then be used to
determine usefil doses and routes for administration in humans.

20 The precise effective amount for a human subject will depend upon the seventy 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 combinafion with ofher 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



27 nunbered according to Kabat, that correspond to residues 1, 28,
48, 72 and 97, respectively, in SEQ ID NO 8. 6. The anti body

nol ecul e of cIa|n15 additionally conprising donor residues at 5
positions 67 and 69, as nunbered according to Kabat, that correspond
to residues 68 and 70, respectively, in SEQID NGO 8. 7. The

anti body nol egul £.005,any one of clains 4 to 6, wherein the huma

accept or franemorm regions of the variabl e domain of thquEﬁWm%ﬂhln_
are based on the sequences 10 given in SE&® ID NOs: 17 and 18 and
conpri se donor residues at positions 2, 4, 37, 38, 45 and 60, as
nunber ed accorgijftadnia KR wh&ﬁl@ﬁxe%ﬁﬁo@? ﬂﬂ)ll’!aulfa & Bﬁﬁg $AB® Brophylbticatly or to
43, 50 and 65, respectivel in SEQ ID The anti body

mol ecul e of cI%ﬁﬂﬁ“Fﬂﬁﬁﬂﬂp gﬁmbjly conpr|5|ng a donor residue at 15

ot dus. at t hat  podit RO oLy T8 Reshd 9 o b e i pRRe LR iy

nmol ecul e havi ngraipeof id dicty If e aﬁﬂhnwmaaﬁ:&haeemnbamgfe&gaeauw Bduad) it

according to either claimb5 or claim®6 ig accor di

(el ther 200 R it st 2 afeqe 3 ghov RS ofk obr Angriily "R Sopay
havi ng speci f i moltonlefhas a laghalf &g, Zaanﬁ)days)MQlar buly bt gérbssari & give a dosage
vari abl e region 5/4 S avy chain variabl e
regi on 5/ 44- gkwlﬁgé%ygél%ﬁgq%}fBeygof%gévﬁwdoﬁgﬁ?eg anti body nol ecul e
having specificity jf f agjé&é@iﬁﬂa]%%ﬁlzom%v}n%ga@o |l bthh ac c&ﬁi@ﬁl ,;cgc%bg,f

t he sequence given |n 8 and heavy chal n_consi sti
the sequence gtarien fana@mSWNGf tippantibody. Tho carrige shold pes citseld finduee itres
I or 2, whi gl jrSaudtidnl Jtanfididies fhiadul 10 BRGAPARA! ARG &Y Bhofidhitionaad %EIS

t he vari abl e omal n of the light chain has the sequence given_in

ID NO 7 and tébg ixicabiiably Spes msy be frsee, datly feﬁ%hohseﬁasamﬁ’e cgler up &
given in SEQ | ek, p%lype':phdas\"} hpaébﬁesa?sbnymaﬁndeal Fiythtic Gkids | iyl cdicQicidd,

vvhlchlsachlrrerlc anfib e c t he sequences of the

light and heavgpmmmww FER3 fwvﬁgﬁémﬁ%ﬁ%waaﬁ”%ubody o

(1:|4a:AmD&Ii ségﬁéﬁgg enco m‘%{l’f’uaw eavy c ?‘ﬁ@gﬁ&cﬁ ac‘?(Lal r1

an anti bodyliméséadrb@lcwdcﬁohmmbgomldesaphpsmnes mﬁ Suiplatmssor palts of drGaniclEBidA such

cloning or exp, sequence according to
%%iﬁ%%g&;ﬁf@gtfaﬁg RSBl éfd'%gnz%atFE;'A

claim14. 15 1 conprising a ni ng or expression vector
according to clai Mpiamackdticlly 8bHARAITR 8 GbrPeRfcChgbstibnd MaP RGNSl

of clainms 1 to 13 or. a DNA sequence accor di nﬁ to claim 14 for use_in

therapy. 20 1scorisin HatdsoSih %W@&fw%hr&c@!yﬁﬁp god sthangl AAdtiopelly| apiliary)
to 13 or 17, hayésdess RRE Ik iviekting &Qhuhﬂﬁﬁgla@&?orpﬂbﬁfeﬁhg\s%@mﬂﬁﬁybc

according t cIa|m14 or use, in_treat medi at

cel I s expr eg‘% eptpip such composifigns. Rﬂchacﬁ'f”eﬁ%ﬂé’l%? Eﬁwg‘}%‘f" Pg T‘Pc]ée
according to cfoanmtéﬂ a®rtalksleia)i pill&,8d:ag@s bapeuldb liquidsy geit,i mgupplslugdanind
| ynphoma.  20. The ant r DNA sequence of claim 19,
wherei n the ma “ﬁ% oor?nnebyﬁge eﬁl?l—bdgkl n's |ynphoma. 29 21.Use
of the antibody "D'pﬁ% rm?n%roﬁﬁm?gtmﬁ!n?'iﬁauée {10hock3 sslB A9 prenterat

specificity for or use sequence accordlng
claim 14 in thelmipistations egr by iafectonps ifesinreivr cxagple Yydbolus deieciener f@ﬂ“%mus

pat hol ogy nedi phed, bywhed iR ﬁwc.eg%fl@nj&@&? or ?Tig\?s& Tli’temhys%ké)fthccfo% 9f a

21, wherein the p atholo% i s maljgnant | ynpho use of claim
22, wherein t heisiapy eaftion yhﬁwahﬁﬂ 18 aRGHY HFHIRPIPS ¥ Wﬁpﬁénﬁ 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.



10 24. A therapeutic or diagnostic conposition conprising the antibody
nol ecul e of any one of clains Ito 13 or the DNA sequence of claim 14.
25. A therapeutic or diagnostic conposition according to claim 24,
conprising ‘a pharmaceutically acceptabl e excipient, diluent or
carrier. 15 26. A therapeutic or diagnostic conposition according to
claim 24 or chka additionally conprising anti-T cel I - | FNy
or anti-LPS aﬁdg)gﬁs?zgs’ or non-antibody ingredients suchIP‘@:‘fgil"g}ig'”)1’43‘1
xant hi nes. 20 27. A process for the produc,1t4i on of an anti body nol ecul e
according to any one of clainms 1 to 13 conprising culturing a host
cell accordi ][19 to Qb@éﬁrﬁﬁiaﬂ%ﬁ%ﬂcoﬁ@gﬂiﬁ@Fﬁzﬁ%nb&&é&b@@dﬁaﬁaﬁﬁ%ﬂﬁe&@
expression o otein _from nco i d. apti npl.ecu

i sol ating sai dﬁﬁrﬂﬂ?-'% © TR P & tﬁge‘g%’ﬁ’ﬁﬂﬁlﬂfg s‘g‘“'fe §5 Y g pre feed Bt the
preparati on of c@npobidén e Hdhmtedbr dintgdatdu t6 hapapaliedtd. on according to
any one of clainms 24 .to 26, conprising adm xi ng an anti body nol ecul e
accordi ng to any orihe gpharplaceutisal tortymsitiBnst afghit lieventivint thayabe administered by any
phar ceut ] Cal LB 6P RRAR! 6t Btk tinels U8 Hrat o s o Bl
A pol ypepti dé havi ng seque given 1 n any of®

| D NOs: 7, 8, aderiak(ntr2@daiByy, cintatizeal, mimvammﬂﬁheﬁmdmddymmmm (fof

claim1, where e

compri o ng. an SEelt” <A WORANTAG BLLSRES. AESUARGEL Sprabatdy Tl topica,
asparagi ne.  3gublifgyel, inveyagial onveitad geites. ypespaysmanalsabrevsed ko administer the
acid residue aghelﬁﬁa@ﬁmao Srlpb@one Of 1% xﬂlréd&@;{n '@ﬁnwilp B thmse@@tobmmms

nol ecul e of claim1l, wherein the antib i‘ﬂ npri_ses a sequence
CDR- H2 conpif sy ba preafrrth 85 weblpwrﬂera@s Réﬂavonﬁ&suwoaﬁ §t>1n’e®ms

than t hreoni negyige frSoRBbA ROEY sRnsien ke 1iglid GEBEIER Fidr w\ﬂwmm&mso be

amno acid residue at Kabat pesition 57 is alanine or valine. 15 34.
The anti body nBeBEH e of claim 1, wherein the anti body conprises a

S oenee Phacry o PGS 4 ATARACLS LaShAS: ALplGRRl ROSlAST
wher ei n t he ansuboutarbubly, dstagiritorasllyKatatvend@lyp s intrarowscil@ly, or aleljvemdrte the
WO 03/ 09332QPCT/ GB03/ 0193 . N | <11G>

i i ted <1205 MACRE SAE DR ane fape Bl gt i SRS iR econ
1.02 <210> 1 <Dbfage GeattichpmayiRfa siu2ledlssenohedule apppuitiple dass sthodie

nonocl onal 5/44 CDR-HlL <400> 1 . )
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 omce it has been absorbed from the
gastrointestinal tract.

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

25 1t is also envisaged that the antibody of the present invention will be administered
by use of gene therapy. In order to achieve this, DNA sequences encoding the heavy and
light chains of the antibody molecule under the control of appropriate DNA components
are introduced into a patient such that the antibody chains are expressed from the DNA

sequences and assembled in sifu.

30 The present invention also provides the antibody molecule of the present invention
for use in treating a disease mediated by cells expressing CD22.



Asn Tyr Trp Ile H s 15 <210> 2 <211> 17 <212> PRT <213> nouse <220>
. <221> nouse nonocl onal 5/44 CDR-112 <400> 2 Gy Ile Asn Pro Ay Asn
Ain Tyr Thr Thr Tyr Lys Arg Asn Len Lys 151015 Ay <210> 3 <211> 12
<212> PRT <213> nouse <220> <221> nouse nonocl onal 5/44 CDR-H3 <400>
3Gn (fly Tyr (fly Asn Tyr Gy Ala Tip Phe Ala Tyr 1510 <210> 4
<211> 16 <212woP¥fb3sg®13> nouse <220> <221> nouse nonocl o;&l,(i@gﬁéﬁ
CDR-L1 <400> 4 Arg Ser Ser G n Ser Len Asn Ser. Tyr Gy n r
Phe Len Ser 151015 WD 03/093320PCT1GB03101934 2 <210> 5 <211> 7
<212> PRT <213> nouse <220> <221> nouse nonocl onal 5144 CDR-L2

The present invention firther provides the use of the antibody molecule according

to the present invention in the manufacture of a medicament for the treatment of a disease
mediated by cells expressing CD22.

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

10 of diseases mediated by cells expressing CD22,

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

The present invention also provides a method of treating human or animnal 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 alse be used in diagnosis, for
example in the ir vivo diagnosis and imaging of disease states involving cells that express
CD22.

20 The present invention jis 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 monoeclonal 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;
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" Figure 8 shows the Biacore assay results of the chimeric SIM murtants;
Figure 9 shows the oligonucleotides for 5/44 gH1 and gL 1 gene assemblies;
5 Figure 10 shows the intermediate vectors pCR2.1(544gH1) and pCR2.1(544gL.1);
Figure 11 shows the oligonucleotide cassettes used to make further grafis;

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

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

10 chains.

Detailed description of the invention

Example 1: Generation of Candidate Antibodies
15
A panel of antibodies against CD22 were selected from hybridomas using the
following selection criteria: binding to Daudi cells, internalisation on Daudi cells, binding
to peripheral blood mononuclear cells (PBMC), internalisation on PBMC, affinity (greater
than 10°M), mousc 71 and production rate. 5/44 was selected as the preferred antibody.

20

Example 2: Gene Cloning and Expression of a Chimeric 5/44 Anfibody 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 RINEasy kit (Qiagen, Crawley, UK; Catalogue No. 74106). The
RNA obtained was reverse transcribed fo ¢cDNA, as described below.



<221> nmouse nonocl onal 5/44 VA domain <400>8 . Gn Val Gn Leu Gn
Gn Ser Ay Thr Val Len Ala Arg Pro Ay Ala 151015 Ser Val Lys Met
Ser Cys Lys Ala Ser Ay Tyr Arg Phe Thr Asn Tyr 202530 Tap Ile H's
Trp Val Lys Gn Arg Pro Ay Gn Ay Len Gn Tap Ile 354045 Ay Ay
Ile Asn Pro Gy M Asn Tyr Thr Thr Tyr Lys My Mh Len 505560 Lys Qvy

Lys Ala Thr 5 a Val Thr Ser Ala Ser Thr Al a Tyr Met
Asp Len Ser gﬁ?“@nﬂ hr Ser G.n Asp Ser Ala Val Tyr Tyr @Z&égggsé%

Thr Mg Gn Ay Tyr Ay Asn Tyr Ay Al a T&B Phe Ala Tyr Trp Ay

100105110 G n dy Thr Len Val Thr Val Ser Ser 115120 <210> 9 <211> 13

<212> PRT <213> Artificial Sequence <220> <223> <220> <221> cH <400>9

. @y M1 Asn Tyr Thr Thr Tyr Lys Arg Mh Lela Lys Ay 1 5 10 <210> 10
Distribution of CD22 on NHL tumours

An immunchistochemistry study was undertaken to examine the incidence and

distribution of staining using the 5/44 anti-CD22 monoclonal antibodies. Control anti-

5 CD20 and anti-CD79a antibodies were included in the study to confirm B cell areas of
tumours,

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

10 o 7B lymphoblastic lenkaemia/lymphoma (High/T)
» 4 B-CLL/small lymphocytic lymphoma (Low/A)
» 3 lymphoplasmacytoid/Immunocytoma (Low/A)
» 1 Mantle cell (Int/F)
» 14 Follicle center lymphoma (Low to Int/D)

15 e« 13 Diffuse large cell lymphoma (Int to High/G.H)
¢ 6 Unclassifiable (K)

s 2T cell lymphomas

40'B cell lymphomas were positive for CD22 antigen with the 5/44 auntibody 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 ceil tumours that were negative at 0.1 pg/mi, there was insufficient
tissue remaining to test at the higher concentration. However, paralle] testing with another
Celltech anti-CD22 antibody 6/13, which gave stronger staining than 5/44, resulted in all

48 B cell Iymphomas 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.
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PCR Cloning of 5/44 Vi and Vi,

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

a) cDNA Synthesis

¢DNA was synthesised in a 20 pl reaction volume containing the following
reagents: S0mM Tris-HCI pH 8.3, 75 mM KC1, 10 mM dithiothreitol, 3 mM MgC1l,, 0.5
mM each deoxyribonucleoside triphosphate, 20 wunits RNAsin, 75 ng random
hexanucleotide primer, 2 pg 5/44 RNA and 260 units Moloney Murine Leukemia Virus
reverse transcriptase. Afier incubation at 42°C for 60 minutes, the reaction was terminated
by heating at 95°C for 5 minutes.

b) PCR

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

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

The combinations of primers described above enable the PCR products for Vy and

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

Incubations (100 pl) for the PCR were set up as follows. Each reaction contained

10 mM Tris-HC1 pH 8.3, 1.5 mM MgC12, 50 mM KC1, 0.01% w/v gelatin, 0.25 mM each

5 deoxyribonucleoside triphosphate, 10 pmoles 5° primer mix, 10 pmoles 3’ primer, 1 ul

cDNA and 1 unit Taq polymerase. Reactions were incubated at 95°C for 5 minutes and

then cycled through 94°C for 1 minute, 55°C for 1 minute and 72°C for 1 minute. After 30
cycles, aliguots of each reaction were analysed by electrophoresis on an égarosc gel.

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

15 regions of mouse monoclonal 5/44 respectively. '

©) Molecular Cloning of the PCR Fragments

The murine v-region sequences were then cloned into the expression vectors
pMRR10.1 and pMRR 14 (Figure 7). These are vectors for the expression of light and
heavy chain resbecﬁvely containing DNA encoding constant regions of human kappa light

20 chain and buman gamma-4 heavy chain. The V; region was subcloped into the
expression vector by restriction digest and ligation frorn the sequencing vector, using Sful
and BsiWI restriction sites, creating plasmid pMRR10(544¢cL). 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 sirategy — a mouse heavy chain antibody leader from a different in-

25 house hybridoma (termed }62) was employed. The 5° primer had the following sequence:

S GCGCGCAAGCTTGCCGCCACCATGGACTTCGGATTCTCTCTCGTGITCCTGGC
ACTCATTCTCAAGGGAGTGCAGTGTGAGGTGCAGCTCGTCGAGTCTGG® (SEQ
ID NO:51).

The reverse primer was identical to that used in the original Vy gene cloning. The
30 resultant PCR product was digested with enzymes HindTil and Apal, was sub-cloned, and
its DNA sequence was confirmed, creating plasmid pMRR14({544cH). Transient co-
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transfection of both expression vectors into CHO cells generated chimeric ¢5/44 antibody.
This was achieved using the Lipofectamine reagent according to the manufacturer’s
protocols (InVitrogen:Life Technology, Groningen, The Netherlands. Catalogue no.
11668-027).

Removal of Glycosylation Site and Reactive Lysine

A potential N-linked glycosylation site sequence was observed in CDR-H2, having
the amino acid sequence N-Y-T (Figure 3). SDS-PAGE, Western blotting and
carbohydrate staining of gels of 5/44 and its fragments (including Fab) indicated that this
site was indeed glycosylated (not shown). In addition, 2 Iysine residue was observed at an
exposed position within CDR-H2, which had the potential to reduce the binding affinity of
the antibody by providing an additional site for conjugation with an agent with which the
antibody may be conjugated.

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

Evaluation of Activities of Chimeric Genes

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

c) Determination of Affinity constants by BiaCore analysis.




PRT <213> <220> <221> CDR-H2 (T57A) <400> 13 Ay Ile Asn

Pro Ay An Asn Tyr Ala Thr Tyr Lys My Asn Len Lys 151015"G'y k210> 14
<211> 13 <212> PRT <213> Artificial Sequence <220> <223> <220> <221>

K6OR <400> 14 (fly Asn Asn Tyr Thr Thr Tyr My My Asn Leu Lys 'fly

1510

WO 03/693320 PCT/GB03/01934
21

The affinities of chimeric 5/44 or its variants, which bave had their glycosylation
site or their reactive lysine removed, were investigated using BIA technology for binding
to CD22-mFc¢ constructs. The resulis are shown in Figure 8. All binding measurements
were performed in the BIAcore™ 2000 instrument (Pharmacia Biosensor AB, Uppsala,

5 Sweden). The assay was performed by capture of CD22mFc¢ via the immobilised anti-
mouse Fc. The antibody was in the soluble phase, Samples, standard, and controls (50ul)
were injected over immobilised anti-mouse Fc followed by antibody in the soluble phase.
After each cycle the surface was regenerated with 50ul of 40mM HCI at 30ul/min. The
kinetic analysis was performed using the BYAevaluation 3.1 software (Pharmacia).

10 Removal of the glycosylation site in construct T57A resulted in a slightly faster on-
rate and a significantly slower off-rate compared to the chimeric 5/44, gtving an affinity
improvement of approximately 5-fold. The N55Q mutation had ro effect on affinity. This
result was unexpected as it suggests that the removal of the carbohydrate itself apparently
has no effect on binding (as with the N55Q change). The improved affinity was observed

15 only with the T57A change. One possible explanation is that, regardless of the presence of
carbohydrate, the threomine at position 57 exerts a negative effect on binding that is
removed on conversion of threonine to alanine. The hypothesis that the small size of
alanine is important, and that the pegative effect of threomine is related to its size, is
supported from the result obtained using the T57V mutation: that replacement with valine

20 atposition 57 is not beneficial {results not shown).

Removal of the lysine by the K60R mutation bad 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/hwman) 5/44

30 antibodies has been described above. The nucleotide and amino acid sequences of the
mouse 5/44 V. and Vi domains are shown in Figures 2 and 3 (SEQ ID NOS:7 and 8),
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respectively. This example describes the CDR-grafting of the 5/44 antibody onto human
frameworks to reduce potential immunogenicity in bumans, according to the method of
Adair et al., (W091/09967). '

CDR-Grafting of 5/44 Light Chain

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

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

CDR-Grafting of 5/44 Heavy Chain

CDR-grafting of 5/44 heavy chain was accomplished using the same strategy as
described for the light chain. The V-domain of 5/44 heavy chain was found to be
homologous to human heavy chains belonging to sub-group I {70% sequence identity) and
therefore the sequence of the human sub-group I germline framework VH1-3,DP7 was
used as an acceptor framework. The framework 4 acceptor sequences were derived from
human J-region germline sequence JH4.

A comparison of 5/44 heavy chain with the framework regions is shown in Figure 6

where it can be seen that the 5/44 heavy chain differs from the acceptor sequence at 22
positions. Analysis of the contribution that any of these might make to antigen binding led
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given m SEQ 0:23, SEQ 1D NO:24, SEQ ID NO:25, SEQ ID NO:26 and SEQ ID

NO:27 (Figuze 6).

5 Construction of genes for grafted sequences.

Genes were designed to encode the grafted sequences gH! and gl.1, and a series of
overlapping oligonucleotides were designed and constructed (Figure 9). A PCR assembly

~ techuique was employed to consiruct the CDR-grafted V-region genes. Reaction volumes
of 100 ul were set up containing 10 maM Tris-HCI pHS.3, 1.5 mM MgC12, S0 mM KCl,

10 0.001 % gelatin, 0.25 mM each deoxyribonucleoside triphosphate, 1 pmole each of the
‘internal’ primers (T1, T2, T3, B, B2, B3), 10 pmole each of the ‘external’ primers (F1,
R1), and 1 unit of Taq polymerase (AmpliTag, Applied BioSystems, catalogue no. N808-
0171). PCR cycle parameters were 94 °C for 1 minute, 55 °C for 1 minute and 72 °C for 1
minwte, for 30 cycles. The reaction products were then rim on a 1.5 % agarose gel, excised

15 and recovered nsing QIAGEN spin columns (QIAqguick gel extraction kit, cat no. 28706),
The DNA was eluted in a volume of 30 pl. Aliquots (1 pb) of the gH1 and gl1 DNA were
then cloned into the InVitrogen TOPO TA cloning vector pCR2.1 TOPQO (catalogue mno.
K4500-01) according to the manufacturer’s imstructions. 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 gl.1, creating plasmids pCR2.1 (544gH1) and pCR2.1(544gL1) (Figure 10).

An oligonucleotide cassette replacement method was used to create the humanised
grafts gH4,5,6 and 7, and gl2. Figure 11 shows the desigr of the oligonucleotide
cassettes. To construct each variant, the vector (pCR2.1(544gH1) or pCR2.1(544gL1))

25 was cut with the restriction enzymes shown (Xmal/Sacll for the heavy chain, Xmal/BstEX
for the light chain). The large vector fragment was gel purified from agarose and was used
in ligation with the oligomuclectide cassette. These cassettes are composed of 2
complementary oligonucleotides (shown in Figure 11), mixed at a concentration of 0.5
pmoles/p! in a volume of 200 pl 12.5 oM Tris-HCI pH 7.5, 2.5 aM MgCly, 25 mM NaCl,
30 0.25 mM dithioerythritol. Annealing was achieved by heating to 95 °C for 3 minutes in a
waterbath (volume 500 mi) then allowing the reaction to slow-cool to room temperature.

The annealed oligonucleotide cassette was then diluted ten-fold in water before ligation
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(D22 binding activity of CDR-grafted sequences

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

The graft combination with the least number of murine residues was selected,
gL1gH7. The light chain graft glL]1 has 6 donor residues. Residues V2, V4, 137 apd Q45
are potentially important packing residues. Residue H38 is at the Vi/VL interface.
Residue D60 is a surface residue close to the CDR-L2 and may directly contribute to
antigen binding., Of these residues, V2, L37, Q45 and D60 are found in germline
sequences of human kappa genes from other sub-groups. The heavy chain graft gH7 has 4
donor framework residues (Residue R28 is considered to be part of CDR-H1 under the
siructural definjtion used in CDR-grafting (se Adair et al (1991 W091/09967) ). Residues
El and A71 are surface residues close to the CDR’s. Residue 148 is a potential packing
residue. Residue T93 is present at the Vi/Vy, interface. Of these residues, E1 and A71 are
found in other germline genes of human sub-group I Residue 48 is found in human
germline sub-group 4, and 173 is found in human germline sub-group 3.

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

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

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

5 fragment of E. coli DNA polymerase I to create a 5° blunt end. Cleavage at the 3’ EcoRI

site resulted in the heavy chain fragment which was purified from agarose gels. In the

same way, a light chain frament was produced, blunted at the 5° Sful site and with a 3°

EcoRI site. Both fragments were cloned into DHFR based expression vectors and used to
generate stable cell lines in CHO cells.

10
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26
CLAIMS
L. An antibody molecule having specificity for human CD22 comprising a) a heavy

chain wherein the variable domain comprises the sequence given in
5 i. SEQ ID NO:1 for CDR-H], and
il. SEQ ID NO: 2 or SEQ ID NO:13 or SEQ ID NO:15 or SEQ ID NO:16 or
the sequence GINPGNQYTTYKRNLKG in gH! in figure 6 or the
sequence GINPGNNYATYRRKFQG in gH6/gH7 of Figure 6 for CDR-H2, and
i, SEQ ID NO:3 for CDR-H3, and

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

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

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

molecule.

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

acceptor framework regions and non-human donor CDRs.

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

30 NOs: 21 and 22 and comprise donor residues at positions 1, 28, 48, 71 and 93, as




151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gy Tyr My Phe Thr Asn Tyr
202530 Tip Ile His Trp Val Arg Gn Ala Pro Ay Gn Ay Leu Gn Tip

I'le
Len
Val

Tyr
Tyr

354045 Gy Ay Ile Mh Pro Ay Asn Gn Tyr Phi Thr Tyr Lys My Asn
505560 Lys Gy Arg Ala Thr Lou Thr Ala Asp Thr Ser Thr Ser Thr
Tyr 65707580 Met G u Len Ser Ser Len My Ser G n Asp Thr Al a Val
Tyr Cys 859095 Thr Mg Gn Ay Tyr Gy Ma Tyr Gy Ala Trp Phe Al a
Tip Ay 100105110 Gn @y Thr Len ¥al Phi Val Ser Ser 115120

<210> 24 <211> 121 <212> PET <213> Artificial Sequence <220> <223>
<220> <221> 04 <400> 24 Gn Val Gn Len Val Gn Ser Gy Ala Gn Val

Lys
Tyr
Gn
Thr
Ser
Asp
Ay

Lys Pro Gy Ala 151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gy
My Phe Thombedah adeprdin0Rb Rabatj fhat lcerrddhend TropredidhesMy T, 8N 72 Brdo9H y

Gy Len G n . Ti 4 GyGyIIeAsnProGyl\/hthTyr Al a
Tyr My NGPEEKE lférhgx'g%égg% Eys Gy My Ala Thr Len Thr Ala Asp Thr

Thr Ser Thr Val Tyr 65707580 Met Gn Leu Ser Ser Len Arg Ser Gn

Phi ~Ala Val 'ﬁ?’ ar%?dy-%xgleﬂ 5cla-irrrr1] 3, Ngdltlonallgg co%pr:sYng &Jnloy resi uf];yart

Ala Tip 6Phe
3 positions 67 and 69, as numbered according to Kabat, that correspond to residues 68 and

70, respectively, in SEQ ID NO: 8.

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

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

8. The antibody molecule of claim 7, additionally comprising a donor residue at

15 position 3, as numbered according to Kabat, that corresponds to the residue at that position
in SEQ IDNO: 7.

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

20 claim 7 or claim 8.

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

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




100105110 G n Ay Thr Len Val Thr Val Ser Ser WO

03/ 093320PCT/ GB03/ 01934 9 115120 <210> 25 <211> 121 <212> PRT <213>
Artificial Sequence <220> <223> <220> <221> gH5 <400> 25 G n Val Gn
Len Val Gn Sex Ay Ala Gn Val Lys Lys Pro Ay Ala 3.51015 Ser Val
Lys Val Ser Cys Lys Ala Ser Gy Tyr My the Thr Asn Tyr 202530 Trp Ile
Hs Trp Val MJ Gn Ala Pro. Gy Gn Ay Len Gn Tip Ile 354045 Gy
Gy lle Asn Pro Ay Asn Asn Tyr Ala Thegs Tyr Arg My Asn Lea 505560 Lys
Gy My Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Val Tyr 65707580
Met Gn Leu Sex Ser Len Mg Ser G n Asp Thr Ala Val Tyr Tyr Cys 859095
Thr Arg Gn Gy Tyr Ay Asn Tyr Ay Ala Tip Phe Ala Tyr Trp Gy
100105110 G 3. A yhermtibodyup\@dimsThror YakvhiSeis nBeime &b CPO2 aRh@-ondbantiBddy>

121 S212> PRhSoheRin e Llabib Bbmat§ 8F BRG0i ER has 18 100ush R Yven 48 QU0
NO: 7 and the variable domain of the heavy chain has the sequence given in SEQ ID NO:

8.
13.  The antibody molecule of claims 1 or 2, which is a chimeric antibody molecule
comprising the sequences of the light and heavy chain variable domains of the monoclonal

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

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

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

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

according to claim 14 for use in therapy.

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

a pathology mediated by cells expressing CD22.

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

25 in treating malignant lymphoma.

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

lymphoma is Non-Hodgkin's lymphoma.




Gn Val Gn Len Val Gn Ser Ay Ala Gn Val Lys Lys Pro Ay Al a
151015 Ser Val Lys Val Ser Cys Lys Ala Sex Gy Tyr My Phe Thr Asn Tyr
202530 Tip Ile Hs Tip Val MJ Gn Ala Pro Ay Gn Ay Len Gn Trp lle
354045 Gy Gy Ile Asn Pro Gy Asa Asn Tyr Ala Thr Tyr My My Lys the
505560 WD 03/093320PCT/ GB03/01934 10 Gn (fly My Ala Thr Len Thr A a
Asp Thr Ser Thr Ser Thr Val Tyr 65707580 Met G n Leu Ser Ser Leu My
Ser Gn Asp Thr Ala Val Tyr Tyr Cys 852095 Thr My Qu Ay Tyr Sly Asn
Tyr (fly Ala Tip Phe Ala Tyr Trp Ay 100105110 Gn @y Thr Len Val
Thr Val Ser Ser 115120 <210> 27 <211> 121 <212> PRT <213>. Artificial
Sequence <220> <223> <220> <221> 07 <400> 27 Gn Val Gn Len Val Gn
Ser Sly Ala?8 u Vs Ofﬂbﬁsarﬁy@ypn@ecglewfﬁmaor@%@EBHSSth NahavingspagificitBéar

s Lys AI a Tyr 0 I
VI Wb G - ATReERYa B B DA el gl R Th RS
Pro sI y Asn migdisamgnt fonfthe tfﬁhimemwf whfll@gms@laﬂdé*yﬁﬂs%ﬂef@na CQIZQI My Val
Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Val Tyr 65707580

5 22. Theuse of claim 21, wherein the pathology is malignant [ymphoma.

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

Iymphoma.

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

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

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

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

ingredients such as xanthines.

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

and isolating said antibody molecule.

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

carrier.




Met Gn Len Ser Ser Len Mg Ser G n Asp Thr Ala Val Tyr Tyr Cys 859095
Thr Mg Gn Sly Tyr Sly Asn Tyr Sly Ala Tip Phe Ala Tyr Tip sly
100105110 G n Sly Thr Len Val Thr Val Ser Ser 115120 <210> 28 <211>
239 <212> PRT <213> Artificial Sequence <220> <223> <220> <221> FU |
sequence .of grafted |ight chain <400> 28 Met Lys Len Pro Val My Lou
Lou Val Leu Leu Len Phe Trp Ile Pro 151015 Ala Sex Arg Ay Asp Val
Gn Val Tilt Gn Ser Pro Set Ser Len $S8x 202530 Ala Sex Val (fly Asp
My Val Thr Ile Tilt Cys My Sex- Set G n Ser 354045 Len Ala Asn Ser
Tyr Ay Asn Thr Phe Len Ser Trp Tyr Len Hi s Lys SC6560 Pro Gy Lys

AIaProGin enLe Il e | l.e Ser AsnAr Phe 6570

Val Pro Asp® @éPt‘d@%‘”%EPeW"é&@ N b dis ggbarmpélegég%ggé %}5 Len
Thr Il e Sex7 $¢1<9 ben3G8renPre. G n Asp Phe Ala Thr Tyr Tyr 100105110 Cys
Lau Gn @y Tilt Hs Gn Pro Tyr Thr Pile Ay Gn @y Tilt Lys
115120125 Val G n Ile Lys Mg Thr Val Ala Ala Pro Set Val Pile Ile Phe
Pro 13013514f) PrTae &fibodsioletule 61 dhaikeln whbf&nﬂﬁbtana)c)dy-ﬁbblbns% a séo@éncd/af

\éa:.] %/ ; t Céﬂ %égg%%gwl_en@%pd rés?gle lj(a%atT p%smon ? 5 (M?er%ag aé?\alaraag}é/ s Val

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

position 55 is glutamine.

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

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

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

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

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

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

20 position 60 is arginine.




Asa Ala Len Gn Set Ay Asn Ser Gn Gn Set Val Thr Gn G n Asp
180185190 Sex Lys Asp Ser Thr Tyr Set Len Sex Set Tilt Leu Tilt Len
Ser Lys 195200205 Ala Asp Tyr G n Lys His Lys Val Tyr Ala Cys G n Va
Tilt Hs Gn 210215220 Gy Leu Ser Sex Pro Val Thr Lys Sex Pile Asn

M Ay GQu
<221> Ful

cctgcttccc
ccaccat gaa
agccgt acac
t ct ccagcca
agt cagagt c
gaagatttcg
tt at gggaac

dye 225230235 <210> 29 <211> 781 <212> DNA <213> <220>
DNAveeywsstce of grafted |ight chain <400> 29 #d¢wcksaies0
ggagaccggg acctttttgt atctctaaga ttcaccctca ggtacacatc
ggggt gacgt tcaccatcac cttggtatct gatttagtgg cgatctcgtc

ot tgpetdtizskarRagt gacc ttgtagatcc gcacaaacca tgtaccagac
attcggtcag aggctgttgg tgettatgtt cagagcccat ccagcctgag

t t geHQacateldyecharsgcioito@caat t gct aggtt cagcg gttccggaag
ccacttatta ggtactaaag tagaaatcaa gttctggatt cgcatctgta
cat Ejtzgﬁgg%m?'gﬁ%tpé% “Ttgtttacaa acgtacggta WD 03/093320

PCT/ GB03/ 01934 12

<160> 51

<170> SegWin99, version 1.02

<210> 1
<211> S
<212>» PRT

<213> mouse

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

<400> 1
Asn Tyr Trp Ile His
1 5

<210> 2

<21i> 17

<212> PRT

<213> mouse

<220>

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

<400> 2

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

<210> 3

<21l1> 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> 1é

<212> PRT

<213> mouse

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

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



gcggccccat ctgtcttcat
tctgttgtgt gcctgcetgaa
gat aacgccc tccaat cggg
agcacct aca gcctcagcag
gt ct acgcct gcgaagt cac

uttcccgcca tctgatgagce
taacttctat cccagagagg
t aact cccag gagagt gt ca
caccctgacg ctgagcaaag
ccat cagggc ctgagctcgce

~

2

mouse monoclonal 5/44 CDR-L2Z

Asn Arg Phe Ser
5

mouse monoclonal 3/44 CDR-L3

Thr His Gln Pro Tyr Thr
5

mouse monoclonal 5/44 VL domain

Thr Gln
5

Ser
10

Val Thr Pro Leu

Ile Ser Ser

25

Ser Ser

20

Cys Axrg

Thr Phe Leu Ser Trp Leu

40

Tyr

Leu Ile Tyr Gly Tle Sex Asn

55

Thr Gly Ser Ser Gly Thr

70

Gly

Glu Met

90

Pro Len

85

Lys Asp Gly

Pro Thr Phe

ic0

Tyxr Gly Gly

105

Gly

WO 03/093320
<210> 5
<211> -7
<212> PRT
<213> mouse
<220>
<221>
<400> 5
Gly Ile Ser
1
<210> 6
<211> 9
<212> PRT
<213> mouse
<220>
<221>
<400> 6
Leu Gin Gly
1
<210> 7
<211> 113
<212> PRT
<213> mouse
<220>
<221>
<400> 7
Asp Val Val
1
Asp Gln Val
Tyr Gly Asn

35

Pro Gln Leu

50
Asp Arg Fhe
65
Ser Thr Ile
Thr His Gln
Arg
<210> 8
<211> 121

agttgaaatc tggaactgcc 480
ccaaagtaca gtggaaggtg 540
cagagcagga cagcaaggac 600
cagact acga gaaacacaaa 660
ccgt cacaaa

PCT/GB03/01934

Vval Ser Phe

15

Leu Pro Gly

Gln Ala Asn

30

Ser Ser

His Lys Pro Gly Gln Ser

Phe
60

Arg Ser Gly Val Pro

Phe Ile

80

Asp Thr

15

Leu Lys

Leu Gln
85

Tyr Tyr Cys Gly

Glu Ile
110

Thr Lys Leu Lys



gagcttcaac 720 aggggagagt gttagaggga gaagtgcccc cacctgctcc tcagttccag
cctgggaaft 780 781 <210> 30 <211> 467 <212> PRT <213> " = 77
Artificial Sequence <220> <223> <220> <221> Full sequence of grafted
heavy chain <400> 30 Met Asp The Ay The Ser Len Val the Leu Ala Len
Ile Len Lys Ay 151015 Val Gn Cys Ju Val Gn Len Val Gn Ser Ay
Ala Gn Val ' 02530 Pro Ay Ala Ser Val Lys Val S

Ala Ser Ay %‘?”@%’ he 354045 Thr Asn Tyr Tip Ile H s r%"%@’”%‘g
Gn Ala Pro Ay Gn @y Len 505560 Gn Trp Ile Ay Ay'lle Asn Pro

Ay Asn Asn Tyr. Ala_Thr Tyr Arg 65707580 Axg Lys the Gn Ay Arg Val
Thr Met Thr AEZsprihe Ser Thr Ser 855095

<220>

<221> mouse monoclonal 5/44 VH domain

<400> 8 . .

Glu Val Gln Leu Gln Gln Ser Gly Thr Val Leun Rla Arg Pro Gly Ala
1 5 10 i5

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Arg Phe Thr Asn Tyx

20 25 30
Trp Ile Ris Txp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45
Gly Gly Ile Asn Pro Gly Asn Asn Tyrx Thx 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 s8¢ 95
Thr Arg Glu Gly Tyr Gly Asn Tyr Gly Ala Trp Phe Ala Tyx Trp Gly
100 105 11¢
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 Asn Tyr Thr Thr Tyr Lys Arg Asn Leu Lys Gly

1 5 10

<210> 10

<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
i 5 1¢



Thr

Val Tyr Net Gn Leu Ser Ser Len Arg Ser G n Asp Thr Al a Val

100105110 Tyr Tyr Cys Thr Arg Gn Ay Tyr Ay Asa Tyr @y A a Irpthe
Ala 115120125 Tyr Trp Ay Gn Ay Thr Lea Val Thr Val Ser Ser Ala Ser

Thr
Thr
Tyr
Thr
Len
d

Val
Pro
Phe
Gn
Val

Lys 130135140 Ay Pro Ser Val the Pro Leu Ala Pro Cys Ser Arg Ser
Ser G n 145150155160 Ser Thr Ala Ala Len Ay Cys Len Val Lys Asp
The Pro @n Pro 165170175 Val Thr Val Ser Tip Asn Ser Al a Len
Ser Ay géﬂ“’{@? 2Thr 180185190 the Prp Ala Val Leu G%F’gé‘?{”’é%"# dy
Tyr Ser Len Ser Ser Val 195200205 Val Thr Val Pro Ser Ser Ser Len

y. Thr Lys Thr Tyr Thr Cys Asn 210215220
V11) 03/ 0933205’?@703 /01934 13 Val Asp His Lys Pro Ser Asn Thr Lys

Asp Lys Aj;;g]lz§/al,E in Set 225230235240 Lys Tyr Ay Pro Pro Cys Pro
Cys Pro AkasPr oafdikichihe ség@endd y 245250255 Gy Pro Ser Val Phe Leu
Pro Pro Lys Pro Lys Asp Thr Len Met 260265270 Ile Sex Arg Thr Pro
Val Thr C§j&¥%al Val Val Asp Val Ser G n 275280285 G n Asp Pro G n
G n the A§%123Trp Tyr Val Asp Ay Val Gn Val 290295300 His Asn Al a

Lys Thr Lys PegpoArg Gu Gn Gn Phe Asn Ser Thr Tyr 305310315320 Arg

Val
Lys

Val Set Vatzitentstar Val Leu His G n Asp Trp Len Asn Ay 325330335

G n Tyr Lys Q/snl_ys Val Sex Asn Lys Gy Len Pro Sex Ser Ile

<400>

Gly Asn Bsn 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> TSIV

<400> 12

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

<210> 13

<211> 17

<212>  PRT

<213>

<220>

<221> CDR-H2 (T57a} R’

<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> KelOR

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

<210> 15



340345350 G n Lys Thr Ile Sex Lys Ala Lys Gy Gn Pro Arg Gn Pro Gn
Val 355360365 Tyr M Len Pro Pro Sex Gn Gn Gn Met Tin Lys Asn G n
Val Ser 370375380 Len Thr Cys Len Val Lys Ay Phe Tyr Pro Set Asp lle
Ala Val G n 385390395 400 Trp G n Ser Asn Ay Gn Pro Gn Asn Asn Tyr
Lys Thr Thr Pro Pro 405410415 Val Len Asp Ser Asp Gy Ser The Phe Len
Tyr Sex Arg L&POPAPISAa| 420425430 Asp Lys Ser My Trp G n RGYGBOEPN34ASH
Val Phe Ser Cys Sex Val Met 435440445 His5Gn Ala Len His Asn His Tyr
Thr G n Lys Set Len Set Len Sex 450455460 Len Ay Lys 465 <210> 31
<211> 2160 <212211BNAIk213> Artificial Sequence <220> <223> <220>
<221> Ful | DNA¥@yueffe of grafted heavy chain <400> 31 WD 031093320
14 PCT1GB03101932 aagcttgccg ccaccat gga

<220>
<221> CDR-H2 (K60R) H''

<400> 15

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

Gly

<210> 16

<211> 17

<212>  PRT

<213>

<220>

<221> CDR-HZ ([T57A K60R)} H'*'!

<400> 16

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

Gly

<210> 17

<21l> 70

<212>  PRT

<213> Homo sapien

<220>

<221> DPK9

<400> 17

Asp Ile Gln Met Thr Gln Ser Pro Sex. Ser Leu Ser Ala Ser Val Gly
1 5 io 15

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> 13
<211> i1
<212> PRT

<213> Homo sapiens

<220>
<221> JK1



ctteggattc tctctcgtgt tcctggcact cattctcaag 60 ggagtgcagt gtgaggtgca
attggtccag tcaggagcag aggttaagaa gcctggtgct 120 tccgtcaaayg tttcgtgtaa
ggct agcggc tacaggttca caaattattg gattcattgg 180 gtcaggcagg
ctccgggaca, aggcctggaa tggateggtg gcattaatcc cgggaataac 240
tacgct acat ataggagaaa attccagggc agagttacga tgaccgcgga cacctccaca 300

agcact gt ct WO 03/093320
<400> 1B
Phe Gly Gln Gly Thr Lys Val
1 5
<210> 1%
<211> 113
<212> FRT
<213> Artificial Sequence
<220>
<223>
<220>
<221> gLl
<400> 19
Asp Val Gln Val Thr Gln Ser
1 5
Asp Arg Val Thr Ile Thr Cys
20
Tyr Gly Asn Thr Phe Leu Ser
35
Pro Gln Leu Leu Ile Tyr Gly
50 55
Asp Arg Phe Ser Gly Ser Gly
65 70
Ser Ser Leu Gln Pro Glu Asp
85
Thr His Gln Pro Tyr Thr Phe
100
arg
<210> 20
<211> 113
<212> FRT
<213>» Artificial Seguence
<220>
<223>
<220>
<221> gL2
<400> 20
Asp Val Val Val Thx Gln Ser
i 5
Asp Arg Val Thr Ile Thr Cys
20
Tyr Gly Asn Thr Phe Leu Ser

35

6

Glu Ile Lys Arg
iD

Pro Ser Ser Leu Ser

Arg Ser Ser Gln Ser

Trp Tyx Leu His

40

Lys

Ile Ser Asn Arg Phe

Ser Gly Thr Asp Phe

75
Fhe

Ala Thr Tyr

20

Tyxr

Gln
105

Gly Gly Thr Lys

Ser Ser Leu Ser

10

Pro

Ser Ser Gln Ser
25

Azg

Trp Tyr Leu His Lys
40

Ala

Len

Pxo

45

Ser

Thx

Cys

Val

Ala

Leu

Pro
45

PCT/GBO3/01934

Val
15

Ser Gly

Ala
30

Asn Ser

Gly Lys

Gly Val Pro

Thr Ile

80

Len

Gln
85

Leu Gly

Glu
110

Ile Lys

Ser Val Gly
15

Ala Asn Ser
30

Gly Lys Ala



acat ggagct gtcatctctg
gct acggt aa ttacggagcc tggttcgect actggggcca gggt accct'd 420 gtcacagtct
cctcagcttc tacaaagggc ccatccgtct tccocctggc gccctgetcc 480 aggagcacct
ccgagagcac agccgccctg ggctgectgg tcaaggacta cttccccgaa 540 ccggt gacgg

agat ccgagg acaccgcagt gtactattgt 360 actagagaag

t gt cgt ggaa ctcaggcgcc ctgaccagcg gcgtgcacac cttcccgget 600

WO 03/693320
7
Pro Gln Leu Leu Ile Tyr Gly Ile Ser Asn Arg
50 55
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
65 70 75
Sexr Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyxr
85 o0
Thr His Gln Pro Tyr Thr Phe Gly Gln Gly Thr
100 165
Arg
<210> 21
<211> 80
<212> ERT
<213> Homo sapiens
<220>
<221> DbP7?
<400> 21
Gln Val Gin Leu Val Gln Ser Gly Ala Glu Vval
1 5 10
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr
20 25
Arg Gln 2la Pro Gly Gln Gly Leu Glu Trp Met
35 40
Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser
50 . 55
Leu Ser Ser Leu Arg Ser Glu Asp. Thr Ala Val
65 70 75
<210> 22
<211l> 11
<212> PRT
<213> Homo sapiens
<220>
<221>  JH4
<400> 22
Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
1 5 10
<210> 23
<211> 121
<212>  PBERT
<213> Artificial Sequence
<220>
<223>

<220>

Phe
60
Phe

Tyx

Lys

Lys

Thr

Gly

Thr

60

Tyx

Ser

Thx

Cys

Val

Lys
Phe
Lys
45

Val

Tyr

Gly Val

Leu Thr

Leu Gln

Glu
110

Pro
Thx
30

Phe

Tyxr

Cys

PCT/GB03/01934

55

Ile

Gly
15
Trp

Gln

Met

Pxro
Ile
80

Gly

Lys

Ala

Val

Gly

Glu

Axg



gt cct acagt cctcaggact
tt gggcacga agacct acac
aagagagttg gt gagaggcc
ccctcetgec tggacgecacc
catctgtctc ctcacccgga

WO 03/093320

<221>
<400>
Glu Val
1

Sexr Val

Trp Ile

Gly Gly
50

Lys Gly
&5

Met Glu
Thx Arg
Gin Gly

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

<220>
<223>

<220>
<221>

<400>
Glu Val
1

Ser Val

Trp Ile

Gly Gly
50

Lys Gly

65

Met Glu

Thr Arg

Gin Giy

gHl

23

Gln Leu

Lys Val
20

His Trp
35

Ile Asn

Axg Ala

Leu Ser

Glu Gly

100

Thr Leu
115

24
121
PRT

Val

Sexr

val

Pro

Thr

Ser

85

val

ctactccctc
ct gcaacgt a
agcacaggga
ccggct gt gc
ggcct ct gac

Gln

Cys

Arg

Gly

Leun

Leu.

Gly

Thr

Ser

Lys

Gln

Asn

55

Thx

Axg

Asn

Val

Artificial Sequence

gBg4

24
Gln Leu

Lys Val
20
His Trp
Ile Asn
Arg Ala
Leu Ser
Glu Gly

100

Thr Leu

Val

Ser

Val

Pro

Thx

Ser
85

Tyr

Val

Gln

Cys

Axg

Gly

Leu

70

Len

Gly

Thr

Ser

Lys

Gln

Asn

35

Thr

Arg

Asn

Val

Gly

Ala

40

Gln

Ala

Serx

Tyr

Ser
120

Gly

Ala

Ala

Asn

Ala

Ser

Tyr

Ser

Ala

Ser

Pro

Tyr

Asp

Glu

Gly

105

Ser

Ala
Ser
25

Pro
Tyr
Asp
Glu
Gly

105

Ser

8

Glu
10

Gly
Gly
Thr
Thr
Asp

920

Aa

Glu
10

Gly
Gly
Ala

Thr

Asp
90

Ala

Vval

Tyr

Gln

Thx

Ser

75

Thr

Trp

Val

Tyx

Gin

Thr

Ser

75

Thr

Trp

Lys

Arg

Gly

Tyr

60

Thr

Ala

Phe

Lys

Arg

Gly

Tyr

80

Thr

Ala

Phe

Lys

FPhe

Leu

45

Lys

Ser

Val

Ala

Lys

Phe

Leu

Arg

Ser

Val

Ala

agcagcgt gg tgaccgtgcc
gat cacaagc ccagcaacac
gggagggt gt ctgct ggaag
agccccagcc cagggcagca
caccccactc atgcccaggg

Pro

Thr

Glu

Arg

Thx

Tyr

Tyr
110

Pro

Thr

30

Glu

Arg

Thr

Tyr

Tyr
110

ct ccagcagc 660

caaggtggac 7207

ccaggctcag 780
aggcat gccc 840

agagggtctt
PCT/GB03/01934

Gly Ala
15

Asn Tyr
Trp Ile
Asn Leu

Val Tyr
80

Tyr Cys
95

Trp Gly

Gly Ala
i5

Asn Tyr
Trp Ile
Asn Leu

Val Tyr
80

Tyr Cys
95

Trp Gly



900 ctggattttt ccaccaggct ccgggcagcc acaggctgga tgcccctacc ccaggccctg
960 cgcatacagg ggcaggt gct gcgctcagac ctgccaagag ccatatccgg gaggaccctg
1020 cccctgacct aagcccaccc caaaggccaa actctccact ccctcagcetc

agacaccttc 1080 , tetcctccca gatctgagta actcccaatc ttctctctgc
agagtccaaa tatggtcccc 1140 catgcccacc atgcccaggt aagccaaccc

aggcct cgcc WO 03/093320 PCT/GB03/01934
9
115 120
<2io> 25
<21il1> 121
<212> PRT
<213> Artifiqial Sequence
<220>
<223>
<220>
<221> gHS
<400> 25 .
Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Vval Lys Val Ser Cys Lys Ala Ser Gly Tyr Arg Phe Thr Asn Tyr
20 25 30
Trp Ile His Trp Val Arg Gln Bla Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45 .
Gly Gly Ile &sn Pro Gly Asn Asn Tyr Ala Thr Tyr Arg Arg Asn Leu
50 55 60
Lys Gly ARxrg Val Thr Met Thr Ala Asp Thr Ser Thr Ser Thr Val Tyr
65 70 15 80
Met Glu Leu Ser Ser Leu Rrg Ser Glu Asp Thr Ala Val Tyx Tyx Cys
B5 90 95
Thr Arg Glu Gly Tyr Gly Asn Tyr Gly Ala Trp Fhe Ala Tyr Trp Gly
100 165 110
Gln Gly Thr Leu Val Thr Val Ser Ser
115 120
<210> 26
<211l> 121
<212> PRT
<213> Artificizsl Sequence
<220>
<223>
<220>
<221> gH6
<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 Rrg Phe Thr Asn Tyr
20 25 30

Trp Ile His Trp Val Arg Gln ARla Pro Gly Gln Gly Leu Glu Trp Ile
35 410 45

Gly Gly Ile Asn Pro Gly Asn BAsn Tyr Ala Thr Tyr Axg 3rg Lys Phe
50 55 60



ctccagctca aggcgggaca 1200 ggtgccctag agtagcctgc at ccagggac
aggccccagce cgggtgctga cgcatccacc 1260 tccatctctt cctcagcacc
tgagttcctg gggggaccat cagtcftcct gttcccccca 1320 aaacccaagg
acactctcat gatctcccgg acccctgagg tcacgtgcgt ggtggtggac 1380

gt gagccagg aagaccccga ggtccagttc aact ggtacg tggat ggcgt ggaggt gcat
1440 aat gccad¥Ri¥®d8%ccgcg ggaggagcag

Ala
Ser
Tyr

Ser
120

Gly
Ala

Aa

40 -

Asn

Ala

Ser

Tyr

Ser
120

Asp
Glu
Gly

105

Ser

Ala

Ser

25

Pro

Tyr

Asp

Glu

Gly

105

Ser

Thr Ser Thr Ser Thr
75

Asp
90

Thr Ala Val Tyr

Ala Trp Phe Ala Tyr

110

Glu Val Lys Lys Pro

Phe Thr

30

Gly Tyr Arg

Leu Glu

45

Gly Gln Gly

Ala Thr Tyr

60

Arg Arg

Thr Ser Thr Ser Thr

T5

Asp Thr Ala Val

1))

Tyr

Ala Trp Phe BRla Tyr

110

Full sequence of grafted light chain

Gln Gly Baxrg Ala Thr' Leu Thr
65 70
Met Glu Leu Ser Ser Leu Arg
85
Thx Arg Glu Gly Tyr Gly aAsn
100
Gln Gly Thr Leu Val Thr Val
115
<210> 27
<211> 121
<212> PRT
<213>  Artificlal Seguence
<220>
<223>
<220>
<221> gH7?
<400> 27
Glu Val Gln Leu Val Gln Sex
1 5
Ser Val Lys Val Ser Cys Lys
20
Trp Ile His Trp Val Arg Gln
35 ‘
Gly Gly Ile Asn Pro Gly Rsn
50 55
Gln Gly Arg Val Thr Met Thr
65 70
Met Glu Leu Ser Ser Leu Arg
85
Thr Arg Glu Gly Tyr Gly Asn
100
Gln Gly Thr Leu Val Thr Val
115
<210> 28
<211> 239
<212> PRT
<213> Artificial Secquence
<220>
<223>
<220>
<221>
<400> 28

PCT/GB03/01934

val Tyr
80

Tyr Cys
a5

Trp Gly

Gly Ala

Asn Tyr

Trp Ile

Lys Phe

val Tyr

80

Tyr Cys
85

Trp Gly




ttcaacagca cgtaccgtgt ggtcagcgtc 1500 ctcaccgtcc tgcaccagga
ct ggct gaac ggcaaggagt acaagtgcaa ggtctccaac 1560 aaaggcctcc
cgtcctccat cgagaaaacc atctccaaag ccaaaggtgg gacccacggg 1620
gt gcgagggc cacat ggaca gaggtcagct cggcccaccc tctgeccctgg gagt gaccgce
1680 tgtgccaacc tctgtcccta cagggcagcc ccgagagcca caggtgtaca
ccctgecceccec 1™M@PEtaggag gagat gacca

Met

1

Ala

Ala

Len

Pro

Ser

Thr

Cys

Val

Pro

145

Leu

Asn

Ser

Ala

Gly
225

Lys

Ser
Ser
Aia
50

Gly
Gly
Leu
Leu
Gla
130
Ser
Asn
Ala
Lys
Asp

210

Leu

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

<220>
<22%>

<400>
ttegaageceg

Leu

Arg

Val

35

Asn

Lys

Val

Thr

Gln

115

Ile

aAsp

Asn

Leu

Asp

195

Tyx

Ser

29
781
DNA

Pro
Gly
20

Gly
Ser
Ala
Pro
Ile
100
Gly
Lys
Glu
Fhe
Gln
180
Ser

Glu

Ser

5

Asp

Asp

Tyr

Pro

Asp

85

Ser

Thr

Arg

Gln

Tyr

165

Ser

Thz

Lys

Pro

val

Arg

Gly

Gln

70

Arg

Ser

His

Thr

Leu

150

Pro

Gly

Tyr

His

val
230

Gln

Val

Asn

55

Leu

Phe

Leu

Gln

Val

135

Lys

Arg

Asn

Ser

Lys

215

Thx

Val Arg Leu Leu

Val

Thr

10

Thr

Leu

Ser

Gin

Pro

120

Ala

Ser

Glu

Ser

Leu

200

Val

Lys

11

Val Leu

10

Thr Gln

Tle Thr
Phe Leu
Ile Tyxr

Sex
20

Gly

Pro Glu

105

Tyr Thr

Ala Pro

Gly Thr

Ala Lys

170

Gln Glu

185
Ser Ser
Tyr Ala

Ser Phe

Leu
Ser
Cys
Ser
Gly
Gly
Asp
Fhe
Ser
Ala
155
Val
Ser
Thr
Cys

Asn
235

Leu
Pro
Arg
Trp
Ile
Ser
Phe
Gly
Val
140
Ser
Gln
fal
Leun
Glu

220

Axg

Phe
Ser
Ser
45

Tyr
Ser
Gly
Ala
Gln
125
Phe
Val
Txp
Thr
Thr
205

Val

Gly

Full DNA sequence of grafted light chain

29

ccaccatgaa

gttgeetgtt

Trp

Sex

Ser

Leu

Asn

Thr

Thr

110

Gly

Ile

Val

Lys

Glu

180

Leu

Thr

Glu

aggctgttgg tgcttetgit

PCT/GB03/01934

1le

15

Leu

Glin

His

Arg

Asp

a5

Tyr

Thr

Phe

Cys

Val

175

Gln

Ser

His

Cys

gttctggatt

Pro
Ser
Ser
Lys
Phe
80

Phe
Tyr
Lys
Pro
Leu
160
Asp
Asp
Lys

Gln

cctgettece
ggagacceggy
acctttttgt
atctctaaca
ttcaccctea
ggtacacatc

ggggtgacgt
tcaccatcac
cttggtatct
gatttagtga
cgatctcegte
agccgtacac

tcaagtgace
ttgtagatce
gcacaaacca
tgtaccagac
tctecageca
attcggtcaqg

cagagcccat ccagectgag
agtcagagte ttgcaaacag
ggtaaagecee cacaattget
aggttcageg gttccggaag
gaagattteg ccacttatta
ggtactaaag tagaaatcaa

cgcatctgta
ttatgggaac
catctacgga
tggtactgat
ctgtttacaa
acgtacggta

60

120
180
240
300
360
420




agaaccaggt cagcctgacc tgcctggtca aaggcttcta 1800 ccccagcgac
at cgccgt gg agt gggagag caat gggcag ccggagaaca actacaagac 1860
cacgcctecc gtgctggaqt ccgacggctc cttottcctc tacagcaggc taaccgtgga
1920 caagagcagg tggcaggagg ggaatgtctt ctcatgctcc gtgatgcatg
aggctctgca 1980 caaccactac acacagaaga gcctctccct gtctctgggt
aaat gagt gc caWy§4¥e8HE 2040 aagcccccgce

gcggecccat
tctgttgtgt
gataacgecc
ageacctaca
gtctacgect
aggggagagt

c

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

<220>
<223>

<220>
<221>

<400>
Met Asp
1

Val Gln

Pro Gly

Thr Asn

50

Glu
65

Trp

Arg Lys

Thr Val

Tyr Tyx

Tyr Trp

130

Gly
145

Pro
Ser Thr
Val
Pro

Phe

Thr
210

Val

30
467
PRT

ctgtetteat
gecctgcetgaa
teccaatcggyg
gceteageag
gegaaghteac
gttagaggga

ctteccgeca
taacttetat
taactcecag
caccctgacg
ccatcaggge
gaagtgecee

Artificial Sequence

tctgatgage
cccagagadg
gagagtgtea
ctgagcaaag
ctgagctcge
cacctgctece

12

Full sequence of grafted heavy chain

30
Phe Gly

Glu
20

Cys

Ala
a5

Ser

Tyr Trp

Ile Gly

Phe Gln

Met
100

Tyr

Cys Thr

115

Gly Gln

Ser Val

hAla Ala

Val Ser

180

Ala
195

Val

Val Pro

Phe Ser
5

Val Gln

Val Lys

Ile His

Gly Ile

70

Gly Arg
85

Glu Leu

Arg Glu
Gly Thr

Pro
150

Phe

Leun Gly
165 -

Trp Asn

Leu

Gln

Ser Serx

Leu Val Phe

Val GlIn

25

Len

Val Ser

Cys

Trp Val Arg

55
Asn

Pro Gly

Val Thr Met

Leu
105

S5er Ser

Gly Tyr Gly

120

Leu
135

Val Thr

Leu Ala Pro

Cys Leu Val

Ala
185

Ser Gly

Ser
200

Ser Gly

Ser Leu Gly

215

Leu Ala Leu
10
Ala

Ser Gly

Lys Ala Ser

Gln RAla Pro

60

Asn
75

Asn Tyr

Thr Ala

30

Arg Ser Glu

Asn Tyr Gly

val Ser

140

Sex

Ser
155

Cys Arg

Lys
170

Asp Tyr

Leu Thrx Sexr

Leu Tyr Ser

Thr
220

Thr Lys

Ile
Glu
Gly
45

Gly
Ala
Thr
Asp
Ala
125
Ala
Ser
Phe
Gly
Leu

205

Tyr

Leu

val

30

Tyr

Gin

Thr

Ser

Thr
110

Trp

Ser

Thr

Pro

Val
190

Sex

Thr

PCT/GB03/01934

Lys
i5

Lys
Arg
Gly
Tyx
Thr
a5

Ala
Fhe
Thzr
Ser
Glu
175
His

Sex

Cys

agttgaaatc tggaactgece
ccaaagtaca gtggaaggtg
cagagcagga cagcaaggac
cagactacga gaaacacaaa
ccgtcacaaa gagetteaac
tcagtteccag cctgggaatt

Gly

Lys

Phe

Len

Axg

80

Ser

Val

Ala

Lys

Glu

150

Pro

Thr

Val

Asn

480
540
600
€60
720
780
81




t cccogggct ctoggggtcg cgcgaggatg cttggcacgt accccgtota 2100
catacttccc aggcacccag catggaaata aagcacccac cactgccctg gctcgaattc
2160 <210> <211> <212> <213> <220> <223> 32 94 DNA Artifici.al
Sequence <220> <221> 544981 Ti <400> 32 agtgtgaggt gcaattggtc
cagt caggag cagaggttaa gaagcctggt gcttccgtca 60 aagtttcgtg taaggctagc
ggct acaggt t c¥OIANRWIW0> 33 <211> 96 <212> DNA <213> Arti fRCEIGEP3/01934
Sequence <220> <223> <220> 15 <221> 544g¥h T2 <400> 33 gtggcattaa

t cccgggaat cagtacacta cat at aaaag aaat ct aaag ggcagagcaa 60

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

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

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

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

Glu Asp Pro Glu Val Gln Phe Asn Trp Tyr Val Asp Gly Val Glu Val
280 255 300 )

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

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

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

Glu Lys Thr 1le Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val
355 360 365

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

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

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

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

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

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

Leu Gly Lys
465

<210> 31

<211> 2160

€2312> DNA

<213> Artificial Sequence

<220>
<223>

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

<400> 31




cgctgaccgc ggacacctcc acaagcactg tctaca96 <210> 34 <211> 95 <212> DNA
<213> Artificial Sequence <220> <223> <220> <221>5449g111 T3 <400> 34
agagaaggct acggtaatta cggagcctgg ttcgcctact ggggccaggg taccetagtc 60
acagtctcct cagcttctac aaagggccca agaaa9s <210> 35 <211> 94 <212> DNA
<213> Artificial Sequence <220> <223> <220> <221>544 gill Bl <400> 35
ggaccaattg cawotrs@s®e t gcact ecct tgagaatgag tgccaggaac aegugsegadgad 60
at ccgaagtc catggtggcg gcaagctttt attc94 <4210> 36 <211> 97 <212> DNA -
<213> Artificial Sequence <220> <223> <220> <221> 544gH1 B2 <400> 36
gattcccggg atta@bg@e@g eczgaatt@@abttc@@agg&etdtggﬁgectzgg@gm tgeedegar C 06060
aat gaat cca at agdaptage Paagttge %ai@ﬂoasggtﬁai@m&t%g@lz&ﬂ

<220>

i %?;%Q R SSER il T a bl e et

)

DNA <213> Arti F‘f"éf%'t‘?ags%ﬁﬁ

031093320PC17 C%EE aggzgaaa attccaggge agagttacga tgacegegga cacctccaca 300
agcactgtct acatggagct gteatctetg agatcegagg acacegeagt gtactattgt 360
actagagaag gctacggtaa ttacggagec tggttegect actggggeca gggtacecta 420
gtcacagtct cctcagette tacaaaggge ccatecgtet tecceectgge gecctgotee 480
aggagcacct ccgagagcac agecgeccty ggotgectgg tcaaggacta cttcececgaa 540
ccggtgacgy tgtcgtggaa cteaggegee ctgacecageg gegtgeacac ctteeegget 600
gtcetacagt cctcaggact ctactcecte agcagegtgg tgaccgtgee ctccageage 660
ttgggcacga agacctacac ctgeaacgta gatcacaagce ccagcaacac caaggtggac 720
aagagagttg gtgagaggec agecacaggga gggagggtgt ctgetggaag ccaggctcag 780
cectectgee tggacgeace ccggetgtge ageccccagoc cagggcagca aggceatgece B840
catctgtcte ctecaceccgga ggectctgac caceccacte atgeccaggyg agagggtett 900
ctggattttt ccaccagget ccgggecagec acaggetgga tgeccctace ccaggcocetg 960
cgcatacagg ggeaggtget gegctcagac ctgecaagag ccatatccgg gaggaccetg 1020
cecctgacct aagecccacec caaaggcecaa actctecact cecteagete agacaccttce laso
tetectecceca gatctgaghta acteccaate ttetctetge agagtccaaa tatggtecce 1140
catgcceace atgococcaggt aagccaaccee aggectcgee ctcocagetea aggegggaca 1200
ggtgccctag agtagectge atccagggac aggecccage cgggtgetga cgeatecace 1260
tccatctett ccteagcacc tgagttectg gggggaccat cagtcttect gttceccccca 1320
aaacccaagg acactctcat gatctccegg acccckgagg tcacgtgegt ggtggtggac 1380
gtgagccagg aagaccecga ggtcecagttc aactggtacg tggatggegt ggaggtgeat 1440
aatgccaaga caaagcegey ggaggageag ttcaacagea cgtacegtgt ggtcagegtce 1500
ctecaccgtec tgecaccagga ctggetgaac ggecaaggagt acaagtgcaa ggtctccaac 1560
aaaggccteo cgtccotecat cgagamaace atctccaaag ccaaaggtgg gacccacggg 1620
gtgcgaggge cacatggaca gaggtcagct cggcecacce tctgeccetgg gagtgacege 1680
tgtgccaacc totgteccta cagggeagec cegagageca caggtgtaca ccctgeccee 1740
atccraggag gagatgacca agaaccaggt cagcctgace tgectggtca aaggcttcta 1800
ccecagegac atcgecgtgg agtgggagag caatgggcag cceggagaaca actacaagac 1860
cacgecteoce gtgetggact ccgacggetce cttcttecte tacageagge taaccegtgga 1920
caagagcagg tggcaggagg ggaatgtett cteatgetce gtgatgeatg aggetctgea 1880
caaccactac acacagaaga gectcectcecet gtctctgggt aaatgagtge cagggeecgge 2040
aagecccege tecceggget chegygggteyg cgegaggatg cttggeacgt accecgteta 2100
catacttece aggcacccag catggaaata aagcacccac cactgecectg getcgaatte 2160
<210> 32
<211> 94
<212> DHA
<213> BArtificial Sequence
<220>
<223>
<220>
<221>  544gH) Tl
<400> 32
agtgtgaggt gcaattggtec cagtcaggag cagaggitaa gaagectgght getteegtca 60
aagtttegtg tesaggctage ggctacaggt tcac 94
<210> 33
<211> 96
<212> DNA
213> Artificial Sequence
<220>
<223>




<400> 37 cgtaattacc gtagccttct ctagtacaat agtacactgc ggtgtcctcg

gatct cagag 60 atgacagctc catgtagaca gtgcttgtgg agg93 <210> 38 <211>
Sequence <220> <223> <220> <221> 544981
39 <211> 22 <212> DNA

21 <212> DNA <213> Artificial
FI <400> 38 gaat aaaagc ttgccgccac c21 <210>
<213> Artificial Sequence <220> <223> <220> <221> 544gHl Rl <400> 39

tttcttgggc
Artificial
gcttccecggg
gaccgggt ca
Artificial

cMQPYPIWa ag22 <210>40 <211> %7 <212> DNA <ZPLFEB03/01534

Sequence <220> <223> <220> <23?> 544 gLl Ti <400> 40

gtgac ttca agt gacccag agcccat cca gcct gagcge atctgtagga 60
Sy

ccaﬁ? tt tcc87 <210>41 <211> 90 <212> DNA <213>
Sequgpse 520> <223> <220> <221> 544 gLl T2

gtggecattaa tcccgggaat cagtacacta catataaaag aaatctaaag ggcagagceaa
cgectgaccge ggacacctce acaagcactg tctaca

<210> 34
<211> 95
<212> DNA

<213> Artificial Sequence

<220>
<223>

<220>
<221>  544gH1 T3

<400> 34
agagaaggct acggtaatta cggagectgg ttegectact ggggecaggg taccctagte

acagtctect cagettctac aaagggoccca agaaa
<210> 35

<211> 52

<212> DNA

<213> Artificial Sequence

<220>
<223>

<220>
<221> 544 gHl Bl

<400> 35
ggaccaattg cacctcacac tgcacteoccet tgagaatgag tgeccaggaac acgagagaga
atccgaagte catggtggcg geaagchttt atte

<210> 36
<211> a7
£212> DNA

<213> Artificial Seqguence

<220>
<223>

<220>
<221> 544gHl B2

<400> 36
gattccecggg attaatgcca ccgatccatt ccaggcecttg teceggagec tgectgacce

aatgaatcca ataatttgtg aacctgtagec cgctage
<210> 37

<211> 93

<212> DNA

<213> BArtificial Sequence

<220>

<223>

<220>

<221>  544gHl B3

60
13

60
95

60
94

60
97



<400>41 tatctgcaca aaccaggtaa agccccacaa ttgctcatct acggaatctc
taacagattt 60 17 agtggtgtac cagacaggtt cagcggtt cc90 <210>42 <2115 91 )
<212> DNA <213> Artificial Sequence <220> <223> <220> <221> 544911 T3
<400>42 agatttcgcc acttattact gtttacaagg tacacatcag ccgtacacat

tcggt caggg 60 tactaaagta gaaat caaac gtacggcgtg c91 <220> 43 <211> 88
<212> DNA <2M¥80-03/0833R0> <221> 544911 81 <400>43 gaacgt cacCECT/ERIsORZI]Ca
ggaat ccaga acaacagaag caccaacagc ctaacagfca 60 acttcatggt ggcggcttcg
aat cat cc88 <210> 44 <211> 88 <212> DNA <213> Artificial Sequence
<220> <223> <220> <221> 544911 82 <400> 44 ctttacctgg tttgtgcaga

t accaagaca aassiggt g8t cccat aactg ttt gac 60 tctgactgga tctacaagtg
at ggt gac88 <2gEEaIee syagccs ﬁ%&gﬁﬁgg%ﬁﬁgﬁ%ﬁa?a‘%‘ﬁ%ﬁce o
<220> <223> <2%§a95§c2f§tg‘§ﬂfcﬁ % R IEANTS

<210> 38
<211> 21
<212> DNA

<213> BArtificial Sequence

<220>
<223>

<220>
<221> 544gR81 F1

<400> 38

gaataaaagc ttgecgecac ¢ 21
<210> 39

<211> 22

<212> DHNA

<213> Artificial Sequence

<220>

<223>

<220>

<221> 544gHl1 Rl

<400> 33

tttcettggge cctttgtaga ag 22
<210> 40

<211> 87

<212> DNA

<213> Artificial Seguence

<220>

<223>

<220>

<221> 544 gLl Tl

<400> 40

gctteceggg gtgacgttea agtgacccag ageccateca gectgagege atctgtagga 60
gaccgggtca ccatcacttg tagatec 87
<210> 41

<211> 90

<212> DHNA

<213> Artificial Segquence

<220>
<223>

<220>
<221> 544 gLl T2

<400> 41
tatctgeaca aaccaggtaa agccccacaa ttgetcatet acggaatctc tracagattt 60




aacagt aat a agtggcgaaa tcttctggct ggagagacga gatcgtgagg gtgaaatcag 60
taccacttcc ggaaccgctg aacctgtctg90 WO 03/093320PCT/ GB03101934 18
<212> DNA <213> Artificial Sequence <220> <223> <220> <221> 5449gL1 F
<400>46 ggat gattcgaagccgccac20 <210> 47 <211> 21 <212> DNA <213>
<220> <221> 544911 Rl <400> 47 gcacgccgtacgtttgattt c21 <210>48 <211>
339 <212> DNAYMA¥Wpuse <220> <221> sequence of noR&d/GBO3/01934
nonocl onal 5144 VI <400>48 gatgttgtgg tgé tcaaac atctcttgca
ggtctagtca tacctgcaca agcctggcca tctggggtgc cagacaggtt agcacaat aa
agcct gagga t acdEHteEs ?&@‘@@@g‘gﬁi‘?%ﬂﬁ% 49 <211> 363 <212> DNA <2P8>
nouse tccact ctggggaghcttgca gtatccacag cactggcagt cttgggaatg
caagctggaa ctgeaigtea gctttggaga tcaagtttct aacagttatg ggaacacctt
tttgtcttgg ctceéteat diratgggatttc caacagattt ggttcaggga cagatttcac

act caagat ¢ t at¥&tt gttty Ecat cagccg at aaaacgt 60 120 180 240
300 339 <220>.,5£21> DNA sequence of nouse nonoclonal 5/44 VU <400>
49 gaggt ccaac 42¢et gcaagg cctgggcagg aagaggaact atggacctca tatggtaact

tca
<220>

<221> 544qLl T3

<400> 42

agatttegee acttattact gtttacaagg tacacatcag ccgtacacat tcggbtcaggg 60
tactaaagta gaaatcaaac gtacggegtg ¢ 21
<210> 43

<211> 88

<212> DNA

<213>

<220>

<221>  544gLl Bl

<400> 43

gaacgtcace ccgggaagea ggaatccaga acaacagaag caccaacage ctaacaggca 60
acttcatggt gagcggcetteg aatcatcee 88
<210> 44

<211> 88

<212> DNA

<213> Artificial Sequence

<220>

<223>

<220>

«<22]1>  544gLl B2

<400> 44

ctttacctgg tttgtgcaga taccaagaca aaaaggtgtt cccataactg tttgcaagac 60
tectgactgga tctacaagtyg atggtgac g8
<210> 45

<211> 90

<212> DNA

<213> Artificial Sequence

<220>

<223>

<220>

<221> 544gLl B3

<400> 45

aacagtaata agtggcgaaa tcttctgget ggagagacga gatcgtgagg gtgaaatcag 60
taccacttce ggaacegetg aacctgtotg 90
<210> 46

<211> 20



t gcagcagt ¢
t gggact gt a
ct ggcaaggc

ct ggggcttc
cgt gaagat g

cttctggcta gtctagaatg
caggtttacc gattggtggt
aactactgga attaatcctg
ttcact gggt gaaataatta
aaaacagagg tact acgt at
<210> 50 <211wo093/893%f2> DNA <213>
03/ 093320PCT/ GB03/ 01934 19 <220>

t gaagggcaa
ggccacactg
act gcagt ca
cat ccgccag
cact gcct ac
Artificial
<223> sd§uence within

gcagcct gac
aagt gaggac
t ct gcggt ct
attactgtac
aagagagggc
Sequence

acggggcctg
gtttgcttac

tggggccagg

ggact ct ggt

caccgtctcc

WOPCT/GB03/01934

ol i gonucl eoti de priner <400> 50 gccgccacc9 <210> 51 <211> 101 <212>

DNA <213> A«titi@ba]nﬂmquence <220> <223> &'

<400> 51 gcgcgtdayc MtgEcHricdraverficggacttc ggattctctc tcgtgttcct
ggcactcatt 60 ¢f.gaagggag tgcagtgtga ggtgcagctc gtcgagtctg glo0l

tceoactctee
gagtcttgca
gtctccacag
cactggcagt
ctigggaatg
caagcetggaa

tgggactgta
caggtttace
gattggtggt
ggccacactg
aagtgaggac
gtttgettac

<223>

<220>

<221>  544gLl Fl
<400> 46

ggatgattcy aagcegecac
<210> 47

<211> 21

<212> DHA

<213>

<220>

<221>  544gLl Rl
<400> 47

gcacgeegta cgtttgattt ¢
<210> 48

<211> 339

<212> DNA

<213> mouse

<220>

<221>

<400> 48

gatgttgtgg tgactcaaac
atctettgea ggtctagtea
tacctgcaca agectggeea
tctggggtge cagacaggtt
agcacaataa agcctgagga
tacacgttcg gaggggggac
<210> 4%

<211> 363

<212>  DNA

<213> mouse

<220>

<221>

<400> 49

gaggtecaac tgcagecagtc
tectgecaagg cttctggeta
cctggyeagg gtctagaatg
aagaggaact tgaagggcaa
atggacctea geagectgac
tatggtaact acggggectg
tea

<210> 50

<211> 9

<212> DMA

<213>

Artificial Sequence

DHA sequence of mouse monoclonal 5/44 VI

ctgcctgtea getttggaga
aacagttatg ggaacacctt
ctectcatet atgggattte
gagttcaggga cagatticac
tattactgct tacaaggtac
ataaaacgt

DNA sequence of mouse monoclonal 5/44 VH

ctggcaagge ctggggcttce
aactactgga ttecactgggt
attaatccty gaaataatta
actgcagteca catcegecag
tectgeggtet attactgtac

taggggecagg ggactetggt

tecaagtttcet
tttgtetigg
caacagattt
actcaagatc
acatcagceg

cgtgaagatg
aaaacagaqgg
tactacgtat
cactgcctac
aagagagggc
caccgtetce

ol i gonucl eoti de pri ner

20

21

60

120
180
240
300
339

60

120
180
240
300
360
363



WO 03/693320
19
<220>
<223> sequence within ocligonucleotide primer
<400> 50
gcegocace
<210> 51
<211> 101
<212> DHA

<213> Artificial Seqguence

<220>
<223> 5' oligonuclectide primer

<400> 51
gegegeaage ttgeccgeocac catggactte ggattctete tegtgtiect
ctcaagggag tgcagtgtga ggtgcagcte gtegagtetg g

PCT/GB(3/01934

ggcactcatt 60
101



