- 2 DEC 2004 | ANTI BODY MOLECULES HAVI NG SPECI CI TY FOR HUMAN TUMOR NECROCSI S
FACTOR ALPHA, AND USE THEREOF The present invention relates to an anti body
mol ecul e having specificity for anti-genic determ nants of hunman t GritGr2004
necrosis factor al pha (TNF(x). The present 5 invention also relates to the
t her apeutic uses of the antibody nol ecul e ahd nethods for producing the
anti body nol ecule. This invention relates to anti body nol ecules. In an
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domai n. Each vari e domain is conposed of four framework 10 regi ons (FRs)
alternating with three conplenentarily determning regions (CDRs). The
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al ., 1987, i rantigemiendeemohantPobdtmimes aimdurmsookiodiactat alpiae(BSF). UShe present
Departnment of Heal th and Human Services, NTH, = USA égereafter "Kabat et al.
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except where ot herw [Weroll ...Jhe Kabat residue designations do not
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additional am no acids than in the strict Kabat nunbering corresponding to

a short eni ngwofheavy chairseand; twie light ehains. Jiach beayy ahaiocng caentightwheinthes at its N-
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"standard” Kabat nunbered sequence. The . he heavy chain variabl e
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id 95-102 di to the K ) nmher,i The, CDRs of
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nunbering. Construction of CDR-grafted antibodies is described in European
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fewer or additional amino acids than in the strict Kabat numbering corresponding to a
shortening of, or insertion into, a structural component, whether framework or CDR, of the
20 basic variable domain structure. The correct Kabat numbering of residues may be
determined for a given antibody by alignment of residues of homology in the sequence of
the antibody with a “standard” Kabat numbered sequence.
The CDRs of the heavy chain variabie domain are located at residues 31-33
(CDRH1), residues 50-65 (CDRH2) and residues 95-102 (CDRH3) according to the Kabat
25 numbering.
The CDRs of the light chain variable domain are located at residues 24-34
(CDRL1), residues 50-56 (CDRL2) and residues 89-97 (CDRL3) according to the Kabat
npumbering.
Construction of CDR-grafted antibodies is described in FEuropean Patent
30 Application EP-A-0239400, which discloses a process in which the CDRs of a mouse
monoclonal antibody are grafted onto the framework regions of the variable domains of a.

human immunoglobulin by site directed mutagenesis using long oligonucleotides. The



pepti de sequences carried on the franmework regi ons of the variable domains.
The earliest work on humani si ng nonocl onal anti bodies by CDR-grafting was
carried out on nonocl onal antibodi es recogni sing synthetic antigen§zﬂgeﬂﬁ
as NP. 5 However, exanples in which a nouse nonocl onal anti body 4
recogni sing |lysozyne and a rat nonocl onab anti body recogni sing an antigen
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di scloses % teha&%'ﬁic shock associated with bacterial sepsis. TNFc has also been shown to be up-

regulated in a number of human diseases, including chronic diseases such as rheamatoid

arthritis, Crohn's disease, ulcerative colitis and multiple sclerosis. Mice transgemc for

human TNFa produce high levels of TNFo. constitutively and develop a spontaneous,

25 destructive polyarthritis resembling rheumatoid arthritis (Kaffer et al., EMBO J., 10, 4025-

4031, 1991). TNFa is therefore referred to as a pro-inflammatory cytokine.
Monoclonal antibodies against TNFa have been described in the prior art. Meager

et al.. (Hybridoma, G, 305-311, 1987) describe murine monoclonal antibodies against

recombinant TNFo.. Fendly er al., (Hybridoma, 6, 359-370, 1987) describe the use of

30 murine monoclonal antibodies against recombinant TNFo. in defining neutralising epitopes

on TNF. Shimamoto et al., (Immunology Letters, 17, 311-318, 1988) describe the use of

murine monoclonal antibodies against TNFy and their use in preventing endotoxic shock 1n

mice. Furthermore, in Intemational Patent Application WO 92/11383, recombinant



chimeric antibodies and their use in treating pathol ogi es associated with
the presence of 5 TNF. Anti bodies to TNFa have been proposed for the
prophyl axis and treatnment of endotoxic shock (Beutler et al., S“%. ﬁﬁc?ﬂm
234, 470-474, 1985). Bodner et al., (Critical Care Medicine, 21,

S441- 5446, 1993) and Wherry et al., (Critical Care Medicine, 21, $S436-
S440, 1993) discuss the therapeutic potential of anti-TNFcc anti bodies in.
the treatnment of 10 septic shock. The use of anti-TN-Fa antibodies in the

treatment of spbodizsshohidiigsCBRspaftedi atibsdier sbycift f@CeRhaiedosal: Rankin er
(Critical Care Medicine, 26, 1625-1626, 1998). Coll agen-induced arthritis
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(Wllians et al. (PNAS-USA, 89 784-9788, 1992)). _.Increased | evels of TNFa
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i nfl amrati §n, TNFnprove synptons and retard joint damage (McKown et a!.
(Arthritis Rheum, 42, 1204- 1208, 1999). The use of anti-TNFa anti bodies
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anti-TNFa anti body nol ecul e ally have a reduced . affinity for TNFa
conpared to the a ‘if%‘&ﬂf@é’e‘?r"gm B f?’ff@ Wemﬂéﬁﬁeesyl“‘éﬁ%ﬂ%‘d@d eerRbespldlogd
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are expensive t'o nmanufactlire. Prior art anti-TNFcC antibodies are ®

descri bed i nadhipieasd tetpadknts sufférinpufohd gheunBioid COGriE4 thely 9RBice 1BBaAmRatidAd
570 and GB-A-2 297 145. There is a need for an antibody nol ecule to treat
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easily and e{jdgcilgagg)_l y. There is also a need for in

The use of anti-TNFo antibodies in the treatment of rheumatoid arthritis and

20 Crohn’s disease is discussed in Feldman er al., (Transpiantation Proceedings, 30, 4126-
4127, 1998), Adorini et al., (Trends in Immunology Today, 18, 209-211, 1997) and in
Feldman et al., (Advances in Immunology, 64, 283-350, 1997). The antibodies to TNFa
used in such treatments are generally chimeric antibodies, such as those described in US-A-
5919 452.

25 Two TNFa blocking products are currently licensed for the treatment of rheumatoid
arthritis. The first, called etanercept, is marketed by Immunex Corporation as Enbrel ™. It
is a recombinant fusion protein comprising two p75 soluble TNF-receptor domains linked
to the Fc portion of a human immunoglobulin. The second, called infliximab, is marketed
by Centocor Corporation as Remicade™. It is a chimeric antibody having murine anti-

30 TNFq varisble domains and human IgG1 constant domains.

The prior art recombinant anti-TNFa antibody molecules generally have a reduced

affinity for TNFa compared to the antibodies from which the variable regions or CDRs are



an anti body nol ecul e which has high affinity for TNFcc and | ow
| mmunogenicity humans. In a first aspect, the present invention provides
an anti body nol ecul e having specificity for TNFa, conpri sing a.hggggz@@ain

wherein the variable domain conprises a 10 CDR (as defined by Kabat €

al., (supra)) having the sequence given a Hl in Figure 3 (SEQ ID NO 1) for
CDRH1, as H2' in Figure 3 (SEQID NO2) or as H2 in Figure 3 (SEQ ID NO 7)
for CODRH2 or as H3 in Figure 3 (SEQ ID NGO 3) for CDRH3. The anti body
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e of the. first or second aspect o e present..30
i nvention ¢oRQIDNE:H fheCDRIThas H2MeFigpss 1@%@@? S‘&%&E Oagw"rgﬁrfné:éﬁg? AEEQ
CDR (as defined b ) et o SU ' thecprypence given as Hl
in Fi(gure IDNED f% ; Orfaé?bdﬁlgﬁﬁ",rggzéﬁghﬁ\gﬁoﬁg finﬁ ‘Figure 3 ?S_EQ D NO 2
or SEQ ID NO 7) 1hQranRRNZmoRbuRSof e fildt kpgetrad the pﬁ&ptlxmm@psﬁomﬂswsbnd
a light chain wherein the variable - 2!3EC2004€ &&gﬁl nlﬁﬁﬁbﬁéf r%BQ(ﬁDS
I(i_ef i nedez/gganligl ee]ea;ad%fmﬁr}rfi)'lj Oﬁmla(?&_}g}]és_ @ QZéEQ’rEQ .Sm?f i "
| gure ) iRt k 2Dfib

orgas L35i N@W@&ﬂ%(&%ﬁ%&% ﬁ%‘cﬁ %&B%Lgér%#gd%&?s i verly-migrll SEQ I Déa?R
NOS: 1 and 3 10 fe @hfiphifesFatgeise two rapflendre cpreforabbpwl thieLFIORY dn ithe HeaWworhan

nmouse nonoctonal antlbody hTNF40. However, SEQ ID NO 2 consists of a
hybri d CDRvariatde Hytpaind CDR conpri ses part of heavy chain CDR2 from nouse

monocl onal - ant i hody WINFAQ, (SEQLL el Tavedn Pable 19 prévaasyas baitodgaRacériom
a - i

having specificity for human TNFq, comprising a light chain wherein the variable domain

20 comprises a CDR (as defined by Kabat et al., (supra)) having the sequence given as L1 in

Figure 3 (SEQ ID NO:4) for. CDRL1, L2 in Figure 3 (SEQ ID NO:5) for CDRL2 or L3 1n
Figure 3 (SEQ ID NQO:6) for CDRL3.

The antibody molecule of the second aspect of the presept invention comprises at

east one CDR selected from L1, L2 and L3 (SEQ ID NO:4 to SEQ ID NO:6) for the light

25 chain varable domain. Preferably, the antibody molecule comprises at least two and more

preferably all three CDRs in the light chain variable domain.
The antibody molecules of the first and second aspects of the present invention

preferably have a complementary light chain or a complementary heavy chain, respectively.

Preferably, the antibody molecule of the first or second aspect of the present
30 invention comprises a heavy chain wherein the variable domain comprises a CDR (as
defined by Kabat ez al., (supra)) having the sequence given as H1 in Figulre 3 (SEQ ID
NO:1) for CORH], as H2’ or H2 in Figure 3 (SEQ ID NO:2 or SEQ ID NO:7) for CDRH2

or as H3 in Figure 3 (SEQ ID NO:3) for CDRH3 and a light chain wherein the variable



human group 3 germine V region sequence. The conpl ete sequences of the
vari abl e donmai ns of the nouse hTNF40 anti body 10 are shown in Figures 6
(l'ight chain) (SEQ ID NG 99) and Figure 7 (heavy chain) (SEQ ID —I\K}]E[;Lg[g%.
This nmouse antibody is referred to below as "the donor antibody". A firs
alternatively preferred enbodi nent of the First or second aspect of the
present invention is the nouse nonocl onal antibody hTNF40 having the |ight
and heavy chain variable domain sequences shown in Figure 6 (SEQ I D NO 99)

and Fi gure fom@mQokhpiidas O s defiesiigdlibaetanl., Trgrd)) Bhvingthakauemastioé as
region of hTNF40 is -kaE) a and_the heavy chain constant rergidgn is Ig&Ra. In
a second al Lenndgveld (e aNQd) BrbEie it L21indizne PHOEQ TRNGI o DBL2
either of the firsi. and pect t he present invention is a

chi neric rrpi?:’s%glﬂ'éjllﬂa l%ﬁ?ﬁgﬁ@ﬁgﬁ@c@fg[) ferred to herein as the chimeric
hTNF40 anti body mpkeOuRe givERSn SEQEIY KO0 %Bb@dﬁnmhqﬁ%ﬁéﬁ%fﬁa $Sabdvee
vari abl e donmai ns of the fmouse nonocl onal anti body hTNF (SEQ I'D NCS: 99

and 100) sngtehi¢nnnd tons b antwselooasaemal Brdfody ABNF40t HevwehenBEQJD NONF4hsists

anti body nol ecul e conprises the hunan C kappa domain (Hi eter et at., Cell,
22, 197- 204 a hodod bahk hybed §41F fompntss rparoobReavy sharn EDR2ghemcmanss

d the h . ' F ) 300.. 3
1082) i n 1 HEoRRAOoRHHeY GO SRR NGl My BB oy o DI Mma

t he anti bod%rg&pgrodpmggd,@ﬂjﬁ&tmegjo@geqha@e_fi rst and second aspects of the
present invention is a CDR-grafted anti body nolecule. The term"a

CDR- graf t ed ant i bbafycomplstsuieguensss oisde viaaplE lomefnsraf the maysa ATNB#pntibody

nol ecul e . whergi n the. heav Lor .| i.ght | AContai ns e or.,no
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vari abl e region framework of an accggtor anti body (e.g. a human anti body).

Pref erably, suchAaficbrIgretively Risfeired ntiodiment\efr habiust @orsasapdcennpsti of

human acceptor fra LK.reqj I n r.e.of e n
referred t ﬁ%&%&veﬁ% &geigg‘%@?%ﬁ%ﬁ%m%ﬁem%a? I%dt,hErailr%i}ggm?rheg?’Rs
appropri at ehafCeniable ¥@hhiakfusnegi howh NaMeyREls (SEQUBTNO.9M b Fidsed (B2Q ng
regard to the class/type of the donor anti%ody fromwhich the CDRs are
deri ved,15i N8 N@:hePInirsaectvghyi mhbe Lghtachaimaenstany fegien 1ot hdGiFdRsis kerparpnd dheof

human framewor k | dn the present invention are KOL, NEW
REI , EU, gﬁ‘F&ﬁ’ E%&&%A@qgeﬁd% abat et al. (supra)). For exanple, KOL
and NEWM can be InusedofideltdrhaiviebauyfechdiemboRiEhet.ahe ketibsiydactadinghe efthghof

chain and EU, LAY and PQM can H’gﬁkﬁused for bot h_the}Hheavy chaj n and t,ge
li ght chai rthe fid 2pf EPLRNUAIPTTS AEESERGIYRRUGTLIS @ EHENSRE JRPusERumAD 2pHbedie

human groug, b fianerefdy (eS8 SasShe Mlihétid hENFR0 bnti6&) hidlecule. The chimeric
| 20 antibody molecule comprises the variable domains of the mouse monoclonal antibody
hTNF40 (SEQ ID NOS:99 and 100} and human constant domains. Preferably, the chimeric
hTNF40 antibody molecule comprises the human C kappa domain (Hieter et al., Cell, 22,
197-207, 1980; Genebank accession number J00241) in the light chain and the human

gamma 4 domains (Flanagan et al., Nature, 300, 709-713, 1982) in the heavy chain.

25 In a third alternatively preferred embodiment, the antibody according to either of the
first and second aspects of the present invention is a CDR-grafted antibody molecule. The
term “a CDR-grafted antibody molecule” as used herein refers to an antibody molecnle
wherein the heavy and/or light chain contains one or more CDRs (including, if desired, a
hybrid CDR) from the donor antibody (e.g. a murine monoclonal antibody) grafted into a

30 heavy and/or light chain variable region framework of an acceptor antibody (e.g. a buman
antibody).

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

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



NCS: 83, 85, 87 and 89). The preferred framework regions for the heavy chain
are the 10 human group | and group 3 framework regi ons shown in Figu&ﬁ E
(SEQ I D NOS: 91, 93, 95 and 97 and SEQ I D NOS: 106, 107, 108 and 109) EC 2004
respectively. in a CDR-grafted anti body of the present invention, it is
preferred to use as the acceptor antibody one having chains which are
honol ogous to the chains of the donor antibody. The acceptor heavy and

| i ght chains do not necessarily need to be derived from 15 the sane

anti body and maywidn @eiDRE areCaaid, S8y QppopSitt excedppormsarivhid regidir daeseIokk
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found. a tygrSTWE, DAY ridoPOM(Kabet etarioupra)t iHoayamplec K@hand PEWM ctnibbe

kept to the m ninum necessary to recover ,the affinity of  t on
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t he accept@% gz,?.@\asaﬁhﬁ% NhE AsmBY gg%u;gn Chetnelvdrk aggions khowgiinBgitrehbWBEQNID
aAD and

Figure 2) ( NCS: 91, 93, 9 97), then the acceptor franpgework
regi ons of NOB:3%e®by 83 amidnsDorhe meferred framrark gagiPRs Hfethsr bstpy Shabnge the

CDRs, d i d t it 28, 6 . ' t gat .
DR e e e B el She ety IR B At 50

framewor k regdignsg $fgmDNGS:166,90p] 108 {ddave)eespectbgions of the heavy chain
conprise, in addition'to one or nore donor CDRs, donor, res)ié(rtlrlé s at

positions 28, 38n 46 DRgrafed amitiody of dkec preshnt goYFURBLHHISHIE tedisprag)the
2 DEC 2004 7 Preferably, in a. - gr af 1.6 t] | ecyl.€ t §Sfpt
i nventi on, 4cFERtAk m@‘&@&p‘i’rbﬁr hﬁ'élg%ﬁ] agﬁgiv%\h?%a%@hﬁuo?rg%%%u% H3’Icf Cr]gfr?g\/\gl? EE; egi ons

(shown in F;j;,ﬁﬂ&&y_z)l'hé SERptd? heMGSink0Bght tBdins 86 Roanetei OS]y nedibto tichderawdepimr
framework regions of the heavy chain_ conprise, in addition o.ongr.or Jof e
donor CDBs, thelcrore awiiodheandamapo 4s§Re SOMPrg coJpposity chams haymgdramework 3

76 and 78 (accordin Ki tral.. (supra)). Preferably, in a CDR-grafted
ant i body noF&CHP ge%%c(é)fr?%?z‘gﬁ%rgﬁtcﬁgh%r esent invention, if the acceptor

| i ght chain has Niepin OCDRpgrhftéd anibwdy kf the giresast ibx¢rsian. thq:_ framperks rqgior(lSEQd
S B ot cancs e bt SRE oS AR TR O Pl
ot LBl BBy e 4 @ Rty Do - es ot oo
70 chain class or type. Alternatively, selected residues in the acceptor framgwork regions may
be changed. so that they correspond to the residue found at the same position in the donor
antibody. Such changes.- should be kept to the minimum necessary to recover the affinity of
the donor antibody. A protocol for selecting residues in the acceptor framework regions
which may need to be changed is set forth in WO 91/09967.
25 Preferably, in a CDR-grafted antibody molecule of the present invention, if the
acceptor hcavy chain has buman group 1 framework regions (shown in Figure 2) (SEQ ID
NOS:91, 93, 95 and 97), then the acceptor framework regions of the heavy chain comprise,

in addition to one or more donor CDRs, donor residues at positions 28, 69 and 71

(according to Kabat er al. (supra)).
30 Alternatively, if the acceptor heavy chain has group 1 framework regions, then the

acceptor framework regions of the heavy chain comprise, in addition to one or more donor

CDRs, donor residues -at positions 28, 38, 46, 67, 69 and 71 (according to Kabat ez al.

(supra).



the CDRs were originally derived. The antibody nol ecul e of the present

I nvention may conprise: a conplete anti body nolecule, having full Igﬁ&th
heavy and |ight chains; a fragnment thereof, such as a Fab, nodified bl; 2004
Fab', F(ab')2 or Fv fragnent; a light chain or heavy chain nonomer or 15
dimer, a single chain .antibody, e.g. a. single chain Fv in which the heavy
and light chain variable domains are joined by a peptide |inker.

Simlarly, the heavy and |light chain variable regions may be conbined with

ot her anti body d ' S; i : t ' ecu f
the present i nve(rﬁ}?gér%gtfjg’ lga@ggﬂ?%%{r?gn%ﬁ%gifg@ércﬁﬁ g’e{kﬁgﬁ ﬂﬁ%glg%(?\g%hgﬁﬁ ﬁﬁtgg a
heavy chai n ;h@pitdithdave cheghenbemg YupaSiremEY i redbnNehdwi id Faagk 2 (SRIPID
chai n having the sequence given as SEQ ID NGO 113. The anmi no acid sequences
given in SEQ@H1MG 197, H¥dargERNDeO, the 1eceptes Frmewerkbiegioan ®ddbe Negvit blmin
nucl eoti de sequences gj,ven.in SEQ | D NO. and SEQ I.D NO 112

respectivel §° pﬂls‘?’elfln%d H08)t§) ong pr F?r%y(g)‘?%':ég%s’ﬁd?&f’r %@“%focgi&%ﬁ&?hﬁr&l?eg%laé)’ of
the present sonyenfol o 735 78aAPP fde&dfmalo KB RL (WheHgi n the nodification
is the addition'to’'the CGtermnal end of its 25 héavy chain one or nore
am no aci ds to alHreferdbe imt (CARgelited afitibodyahblectle acanrding po tHeepresemdirventh on,

Preferably,. the additional am ng acids forma nodified hinge region

cont ai ni ng ifghe a@ﬁ“ﬁ%*&?&%@é‘ﬂ%@%@ﬁﬂcﬁf@uﬂ b@me@wﬂf K&t (e armﬁg%éb?%?
nol ecul e ma a : (o £ - A :

heavy chai nﬁﬁﬁ? %tgtsf ﬁgﬁeﬁﬂgﬁﬁg‘eg. venh‘%sgg%@wlﬁo@ﬁﬁﬁgﬁgﬂ%g%ﬁéﬁgi n
havi ng the gefpraBsidues ar posidensIEQnH BONE:chbiBng ThK a3 eadli (xapag). d sequence

given in SEQID NGO 115 js preferably encoded by the nucl eotide sequence
gi ven i nlGEQ | D Rgno1 fepidugs aredradyesfTapiae fenor #nEbeiY: se-athp Rty Hemeuhirk,

which may b - Liied Fab Fran :lent to increase its

hal f-1ife i ﬁle\%@ggnﬁg@@ggﬁdﬁh&e pol ynmer nol ecule may, in general, be a
synthetic or a ndheratibydyondecule njthegotseneimyediion maaoph@Eisena ophpeeabdtibody
substituted straight or nched chain, po | kyl eng, ol yal kenyl ene or

pol yoxyal kyPéHE e NARe @ﬁqﬁnﬂﬂ‘ gﬁ%‘%ﬁ“%_’ghzg?aéﬁ%ﬁe a%B?“J %f&ﬁﬁﬁ%a%,as % a
horo-  or - hefQutedPRh, SBHEARLYE or FvPRRLhEN! arngmtahgilrﬁa&r LR dHate Richonlel &R

may be present on the above-néntioned “synthetic polyners include one or
nmor e hydroxgimeregs sydglo chame aitdhodyge.gupsingRachain fivan wiagtathsl kevpfand yiphhebdin

| i ncl ional |y . ' d. st.rai ght,. d chajn
P IS s yiRs QBB Bl B e R bRy B R e B! BenPehat
derivati vesyj{i@leREions @9eeicanbihe@RItIOB@ET 3htiDBES Bbhbinds appropriate.

pol y(et hyl enegl ycol’) such as net hoxypol ] y(et hyl enegl ycol) 10 or_derivatives
t her eof .~ Part i cuPeaferablyuthal anpbeer upelesde pdfl thee presem cindieriiana it asiéab dragyeake,

dextran, glyc o) i ' e - eReR i . h =p,y
it ended {oPeRaraNane A, Y el A hERY cnar el (€ Seq et GREDE SEQ D
react i vey(gr N@psl Isatha Hightrokh@i avilgsthe sequence given as SEQ ID NO:113. The amino acid

sequences given in SEQ ID NO:111 and SEQ ID NO:113 are preferably encoded by the

nucleotide sequences given in SEQ ID NO:110 and SEQ ID NO:112, respectively.

Alternatively, it is preferred that the antibody molecule of the present invention is a

modified Fab fragment wherein the modification is the addition to the C-terminat end of its

25 heavy chain one or more amino acids to allow the attachment of an effector or reporter

molecule. Preferably, the additional amino acids form a modified hinge region containing

one or two cysteine residue to which the effector or reporter molecule may be attached.

Such a modified Fab fragment preferably has a heavy chain having the sequence giveﬁ as

SEQ ID NO:115 and the light chain having the sequence given as SEQ ID NO:113. The

30 amino acid sequence given in SEQ ID NO:115 is preferably encoded by the nucleotide
sequence given in SEQ ID NO:114.

A preferred effector group is a polymer molecule, which may be attached to the

1 _];'Fp ;‘1 '\)';'I}f\
LA LIk KR,



and the like. The reactive group may be linked directly or through a |inker
segnent to the polyner. It will be appreciated that the residue of such a
group will in sone instances form 15 part of the product as the |inkipgr 904
group between the anti body fragment and the polyner. The size of the

pol ymer may be varied as desired, but will8 generally be in an average

nol ecul ar wei ght range from 500Da to 50000Da, preferably from 5000 to 40
000Da and nore preferably from 25000 to 40000Da- The pol yner size may in
particular be sefRCch@dmen ridulkamks, of géreeal] he ensiedhalicecnh naveray cFGEIDE
Thus, for exanple, ere the 20 product is intended to |

aye.the
circul ation tp@]yjn@galf@t oatmplt s Speonalyr SUbKEHSH SUREEDt @é(—?r?ﬂf%?%éha{nr Ry REXlentyt
a turmour, it rmay be advant ageouys to use a snall | ecu i
for exanpl powai/htnmlﬁﬁ%Péé’@l}’a%‘yaxﬁ@i]@?tpcgﬁngr‘E'fu?‘n ragheR 5%?“%5%%&@?.&%%?@@

where the product renpins ip.. isculation, it may be advantageous to
use a hi gheP-%‘rBﬁ’é’Hlﬂ'ggﬁmﬁoéﬂ{",ygag@?@r?é'r, for exanpl e having a nol ecul ar

wei ght in the rarj%igu?ag I%mgog%sﬁ@cﬁ@cmmmasbeapmmmm;e mbevemepgoned
pol ymers 71 ncl ude "a pol yal’kyl ene pol ynmer, such as a_ pol y(ethyl enegbycoll}]
or, especi ak{phetc pelynery molugi¢ ebbypr epeglbydoixy, methy! @& m&tEeTY, 8rMUREr Frictigng

especially wth a nol ecul ar wei ght, in the.range fro bout ut
40000Da. ~ Eexdmples Wﬁéan%E@V@e’éthQEﬂ"eHPPWﬂﬁi&éuﬁ?ﬁtﬁgﬁ‘elﬁe@%@}%%&%@?ﬁh&ggﬁﬁt
may be 30 covalently -Linked t tl genvapied uthereof,
I o)éat ed in? @@5@%9‘3 %%Ol%g#giégélgwak%gmﬂ ?]@%H;dr?;ral I ynbe ae ere
di sul phi de pﬁjggiagg,opﬁan@grdubm;aﬂ poly(shylpingtyoodrsbon as msgmaypolyfethiencayrell

Where desired, thé antibody fragnent may have one or nor.e effecto
report erl0 not denvasiesthexedfedParecylqr, nafprally (CeUTgE H?&YIP%YB(}P?I}_}?& ﬁ%ﬁ‘%%a%‘é“! 1Or%y

be attached to the, antibody . ro aVes2Val Lok Berdf RO idtehded 10
si de- chai n 8¢XT& ﬁl%c%%ﬁrn%n&éﬁ%@@hﬁ%?i og%?] groeljgp Pocated in the

fragment, foL;RraeRRedeyvihes fanamplé ticieseldoyivy mayliveogrouss sabasPaleFRigeD.
An activated polyner may be used as the starting material in.th

prepar at i onawd thepdtey ree-Teaeli Ve iZEP PREY BS&W}(‘Fqé’QT‘F&;{t‘g‘ _u§ s?c]?'fj{%ge%%[{}é?t e
-activated oll}r ner gr@% b%eﬁpp?e@%te%gh%qﬁé rés Rt Rhdia groupivall if @8giel iMQagyes figrm
such as an £¢ oCarnoxyrFrc acid or ester, e.g. Iodoacetam de, an imde,
e.g. maligi Nhgeof eVirtdoct suinplinkie g @roup irsednthi detib@iydrperoen ad hepplymer.
materials nmay be obtai ned co rcially (for. example fr g ENGLEY be i
Polymers Inc., PibRtSEs ol e &H?mﬂs}i)ayo?é ﬁ%?ccgeas pr?#%]ﬁ%fe‘gﬂ} romgcon’mer crall i/n

available sfart] DBLE e B rMSE AGne S00BNIJ S000DeNprefarablyfram &000 es .+ A800D,
regards at_tél\geﬁ%%ég}g'ggl y(et ﬁyﬁ ernegl ycol ). (PEG noieties, reference is .18

"Pol y( et hy| snghore qirdfe@éwifony 25080 ¢e ScH0bal Thi POBTBTeHEe PP AR %ﬁgé O
.:!' ggfy ( g}t hyﬁ-gﬁ%‘l"{/g{qll&a %%%oiﬁr?%/iné%?%@% Rrahe ’pr(NﬁJWLYthlﬁs, for example, where the

20 product is intended 1o leave the circulation and penetrate tissue, for example for use in the
treatment of a tumour, it may be advantageous to use a small molecular weight polymer, for
example with a molecular weight of around 5000Da. For applications where the product
remains in the circulation, it may be advantageous 10 use 2 higher molecolar weight
polymer, for example having a molecular weight in the range from 25000Da to 40000Da.

25 Particularly preferred polymers include a polyalkylene polymer, such as a
poly(ethyleneglycol) or, especially, a methoxypoly(ethyleneglycol) or a dgriva;ive thereof,
and especially with a molecular weight in the range from about 25000Da to about
40000Da.

Each polymer molecule attached to the modified antibody fragment may be

30 covalently linked to the su‘]phur atom of a cysteine residue located in the fragment. The

covalent linkage will generally be a disulphide bond or, in particular, a sulphur-carbon

bond.



Bi ol ogi cal Applications”, 1997, J. MIton Harris and S. Zalipsky (eds),
Anerican Chem cal Society., Washington DC and "Bi oconjugati on Protein

Coupl i ng Techni ques for the Bionedical Sciences", 1998, M Aslam qnﬂ ﬁb
Dent, Grove Publishers, New York. Where it is desired to obtain an & P Z)Q%
fragnent linked to an effector or reporter 20 nolecule, this may be
prepared by standard chem cal or reconbi nant DNA procedures in which the
anti body fragnent is linked either directly or via a coupling agent to the
effector or reporter nolecule either before or after reaction with the
activated polyner as appropriate. Particular chem cal procedures include,
for exanple, thoseWeschsshed thmanpbodo 5ADE2S ey WV OE2@5B8re 4fBcBD bDApORerand

WO 89/ 01476. t] , ere t ffector. 25 or reporter nmoljecule is a
protein or po%%%g!}?ddé%ﬁ% tf)wké@g Jrr%?%é” é%pr?ftg"vg'apcﬁ%l% ayr‘?c?a‘?‘?&l‘??al‘?t thena
procedur es, f entitedynidgmearsthaegh ranp edailableV¥iB6 261 323 -ARd &FReninA3926¢ Acid

Preferably, the difi ed.Fab fr nt of the present invention is PEGyl ated
G e hay’ pedelie) EihyraRd it JE Oroctiof FEHoRS 20y arEo, iSRG USfroxyT o

according t® theor@igheg 30 disclosed in EP-A-0948544. Preferably the
antibody nolecule of the present invention is a PEGyl ated nodified Fab
fragment as shown R 3f¥AFdePolner fBaYs o wredias tin gattiog Tauteriahdn theopteparaion Rdb
fragment has goRkemshsied it EMALRNL! ' 0, Sl -thiol _group in
a nodified h?%ggkr egion. A I?/ysi ne resiS uééﬂlbgé(g%\yg'l Q??@m’%ﬁ@é@"t%"@%g’e

mal ei m de gr oapy paiymecADE@IRNY thidloreactivh gofup tsheh aninne-haliocarpsxyiio atideor leytsi, ne

residue is atfac haoxy.pol y(et hyl enegl ycol ol ymer having a

nol ecul ar wei é%t ﬂ’(;%g a%f)%ﬁ%)’(%ﬁd‘&é‘%eygfo,%%m%gt XT'HB’) ts‘HB]éﬂn iis]] %GHFEP‘%‘*'V\E?“@N of
t he entirel@f fexing mawiabaniyebd shidimer @honeciapPEadxambe! ford ShoPRatBePolymers
Preferably, i t%wﬁg'?oéﬂg wn in Figure 13, the heavy_chain of ¥rﬁ_e_
anti body ~ 5- Bﬁrt Yilfen dils R o B MY \Rén PraRaresEfomproqunergiplly Availablre statigt
chai n has t hemarghiensifg Gnvertiondl RherfchilpRbMidres1 13. This conpound is referred

to herein as CDP8\7/g. The const ant regll on dommins of the antibody nol ecul e
of the present in hFgEgNs %“f“'j_h“}ﬁr%@ Yieneglycpl BED encintiepatrfaneper dyarede to t he
proposed functpoiiemilehdrtcan) TRty IHiREMhRa af BidnbaRal ?Héa%ﬁnst”h.%ﬁi frector
functions which may be required. For exanple, the constal‘!iJ 10 region
domai ns malP b Fﬂi‘né?“*sgﬁ,d)-l Fenunp dress| dgworYorlg MReditethyisneglysoh a€hdmsthyarnd
human 1 9G copgickital ABRlicRRor 8873, NBbnBBSEE s, } @by aQfers and
| gG3 i sotypes when _t }gcanti body erI.eClIJl[e I's ?ntg%%g@%g%)’ fq}%'glrjg%:(ﬂ-{tlg%aluses
and anti body eyt Srashingien i[fnendr Bioganipgpticad Prodin eCovatiny elephnitgp&2foartbe | g4
i sotypes may Beniars ehatest hGoR Ry | arfRA. leSpub R RIRE FA)
t herapeutic purposes and astnt ?%ody %?é?ﬁ/ect o#%%ﬁ;ﬁtr?‘}c??subggrhggh@?w@%i red, e.g.
15 for sinply bl ocKhergitTnpesireditotabigin yn aptibody fregreena fitkedad an rifectondraemirtet he
present i ' . t reporter. ol e_attached to
S Ror |l angafuf e Y be dherSlen 15 lnah Pl R Bl g P B p e B0
which the antibody fragment is linked either directly or via a coupling agent to the effector

or reporter molecule either before or after reaction with the activated polymer as

appropriate. Particular chemical procedures include,.for example, those described in WO

93/06231, WO 92!22583,WO 85/00195 and WO 89/01476. Alternatively, where the effector

25 or reporter molecule is 2 protein or polypeptide the linkage may be achieved using

recombinant DNA procedures, for example as described in WO 86/01533 and EP-A-
0392745.

Preferably, the modified Fab fragment of the present invention is PEGylated (i.e.

has PEG (poly(ethyleneglycol)) covalently attached thereto) according to the method

30 disclosed in EP-A-0948544. Preferably the antibody molecule of the present invention is a

PEGylated modified Fab fragment as shown in Figure 13. As shown in Figure 13, the

modified Fab fragment has a maleimide group covalently linked to a single-thiol group in a

modified hinge region. A lysine residue is covalently linked to the maleimide group. To



heavy nmetal atom or a toxin, such as ricin, attached to it by a coval ent
bridging structure. Alternatively, procedures of reconbi nant DNA ‘2[E52%4
technol ogy may be used to produce an 20 anti body nol ecule in which the Fe
fragment (CH2, CH3 and hi nge domains), the CH2 and CH3 domains or the CH3
domai n of a conpl ete i munogl obul i n nol eculpge has (have) been replaced by,

or has attached thereto by peptide |inkage, a functional non-inmunogl obulin
protein, such as an enzynme or toxin nolecule. The antibody nol ecul e of the

present inveath entiy ehkabbypshastha Iindicsdueid hwichyd 8imetBExyol i @Bikneglycol)
0.85x10-10 M nore preferably at |east 0.75x10"30 M and nost preferab%y at
| east 0. 5xpolymgerMraving aj moloukah weeght g appecimhielyp2@0e¢ Mda Nihewwotad edolecular
ant i body nol ecul e .of the resent inventiop, as describe | ow, has an
affinity of WEBIHOf BPesSAlTn NPT MAICEHE ihere Ocr%ﬁppfmgﬁtqlhégéa%smty of the
muri ne nonocl onal LiPRdY the eomMi hivni; Lvady T Lne |

has an affinity ()P;‘ré%bo t 0. 85x10ﬁ%111|&g;§hg%nl5§£? rrg\g?’yfhet%"%hl oon‘ﬁ%f’Q@%%
of the priseai hasthendeqoence @iven SSEQ e NOGDS ash aienlight ahhiathae tibo@Rihdhce given
hTNF40-gL1 (SEQ I D NO 8) and the heavy chain variable domain. gh3hTNF40. 4
(SEQ 1 D NO 1 8EQ B Os bl el gorppoung oS iarredldp &ereimes GOP870t hese |i ght and

heavy chai ns are.$ho ' Lgur 8 a 11, .respectivelv. = 2 DEC .2004.1 |
The present inven F&%%k@oﬂég%a@&mg%&&g?iagtrll]i’%ds)g?m{eﬁlélea%ttPB@We#D‘I“g oG- bff
the present preseiteital &8, seldiedhahig Ge 2aid it BIeqEFoRB ffamition dfthe Iﬁiﬁﬁ)dgl%&@cule,

vari ants can be obtained by a D Un_%er of affinity maturation profocols
i ncl udi ng nendin pagtictar hersfectys AgnasionsWhichJmaybe requiied] For 234npleothe 408stant

1995), [ huffli. k t al.,. BipolT | LQ, 779-783,. 5.1992),
ise bf il st oaRAS ot e st T, JgP e FEC S 18R gormins 15 pAdguian gy
1996) ,  DNAghBbdskdnd GedibiaibRAING maY be us@ﬁ',\r]éspﬁ)lé’iilf‘of ﬁicCIEGq bl 1563 §sorfped-wikd:

1997), phage displ ay Thonpson ef al ., Wl .” Biol., ZL6, 77-88,°1996)
and sexual ®ERnEGP Mecale wlintendgst for éhera@gtic 1865 281 antitgdg)effevion finotions am| |

(supra) discusse se..net hpds, of fi.ni t mat uration, 10 Th esent
ovent ) on aieSRE obltaagu T8 B2 in R oriden HEY B 854 Rper thecihBp oo Pfreute
chain (s) of ihizedanidripebipemicesiipedbnd BAtRIRSEHctdruBidiNre RoefR0aBd Yo.g.
t he DNA sequence encodes the heavy or the light chain of the antibody

mol ecul é5of for ienply binsking TNE@BEEVIlY.- | n one preferred enmbodi ment, the DNA
sequence encodes | i,ght _.chain and . 1 onprises the sequence sho in SEQ
ID NO 8 (hTNF4o-f"ﬁP) ra”é‘%@ Y EPREY "?Hﬁer%seﬂbl fienBgn Sy, %l‘éeg%fhéﬁg?%r ora
equi val ent hefi@aholeculk krathadl o8t &t Wittancorieely BaeeraadidB, fort@eRiifye a

sequence encodes a heavy chain and conprises the sequence shown in SEQ ID
NO 10 (gh heamymeeral 40018, Ol o) such REoricing attached to it by a covalent bridging structure.

Alternatively, procedures of recomnbinant DNA technology may be used to produce an
20 antibody molecule in which the Fc fragment (CH2, CH3 and hinge domains), the CH2 and
CH3 domains or the CH3 domain of a complete immunoglobulin molecule has (havcj been
replaced by, or has attached thereto by peptide linkage, a functional non-immunoglobulin
protein, such as an enzyme or toxin molecule.
The antibody molecule of the presenwinvention preferably has a binding affinity of
25 at least 0.85x10"° M, more preferably at Jeast 0.75x107'° M and most preferably at least
05x10"° M. (It is worth noting that the preferred humanised antibody molecule of the
present invention, as descriBed below, has an affinity of about 0.5x10'° M, which is better
than the affinity of the murine monoclonal antibody from which it is derived. The murine
antibody has an affinity of about 0.85x107°M.)
30 Preferably, the antibody molecule of the present invention comprises the light chain
variable domain hTNF40-gl.1 (SEQ ID NO:8) and the heavy chain variable domain.
gh3hTNF40.4 (SEQ ID NO:11). The sequences of the variable domains of these light and

heavy chains are shown in Figures 8 and 11, respectively.



(gh3hTNTF40. 4) or a degenerate equival ent thereof. 20 The DNA sequence of
the present invention may conprise synthetic DNA, for instance produced by
chemi cal processing, cDNA, genonic DNA or any combination thereof -ThRL( 2004
present invention also relates to a cloning or expression vector conprising
one or nore DNA sequences of the present jjnvention. Preferably, the
cloning or expression 2 5 vector conprises two DNA sequences, encoding the
| ight chain and the heavy chain of the antibody nol ecul e of the present

invention, r eSpeei{hie‘ﬁJ:éént e dtidr2fotaed e rRdisE e adthedp fsente dfnvepriesan
provi des an E. coli "expression vector conprising a DNA sequence of the

present i nventehsn, Wnieh aabhy imfrevekgfiess forTNRecbosh vaidBr@ndDRETO)CdDRY 2
shown schematically in Figure- 22, 30 The present  invention gl SO cgr‘r})ri ses
h .

vect or pDNAnEmberG affigity moataration projescls ingudingaruating hsiHARS (hpadicen e
t b t d fecti ) - ]
wet | Cknown B30k taae R A03d 00 FRS Shihe BRRS B oL BiGlRaT 400 PR
to "Curr ?ét(jg%%t ?gé) llo? hftatplse et 3 Bicgli QE&(\'?U,et 1999, Mol. BlolAusopes9o-§68])1996),

Wley -2 ntersci ence, New York and the Maniatis Manual produced
by Col d Spripnga Hatffting (Patkdr sthiln gCurbNBpis eBieevbesl..vihi T- 836 J887) mhagendisplady

I I f th t i ti > ined b d |1k t
(hose.ski | tamgaonerat1) ok sagbel” ButSo6 SUqeart A oy T i o
al | of the agiiBodydheausepndybighl 6halng,ppy BEdyal st saenass desitrady

fromthe deté#ni Sequences or on t sis of the correspondi ng
am no acid seauences. DNA coding for acceptor franmework sequences is
wi dely available to those skilled in the art _and can be r

g . adi
synt hesi $8d on t Adelprssest dnvepher AlsRIBRHdEM? W%cﬁr‘:a“%a&é‘ﬁﬁ‘ﬁgg d’%ﬁe%yaaﬁ’(%ﬂrd
techni ques of | ecul ar.. Di &Rasge DNA sequences codi ng
for the ant %B@ﬁ%e%?ghﬁbﬁgﬁﬁg%ﬁ%ﬁmf \?%%ttlﬂgn. Desired DNA sequences
may be synthesi pegrednplied BINA siquincepactdes shebeavl iogshe Gpkiothatheofdhn aptdidy
techniques. Site-directed nutagenesis and pol ymerase chain reaction (PCR)
t echni ques ‘mejedste Ofs'88 PESCRIIBYBHPPat e. Any suitable host cell/vector system

ray be used for GRLESSIANO! chieaRii B pROVGRGESCensaad o hemackiibady

nol ecul e of the esent 1 nvention. Bacterial, for exanple E. coli, and
ot her i g5oRbabristshe sEquERYe MwsedSEQ HD OB, (hTHF4exgsle 95iS5H 87 NGO i(hddyF-
fragnents such as Fab and Féab',%é frstﬁeg} ts, and especially Fv fragnents
and singl e dA=LR) orACFEFGRY PRI EYSr exanpl e, single chain Fvs.

Eukaryotic, e.qg. ymagupllalyvelhpaleb&l dndRh&fSihe DA Stgishcaaycddes aibexyyfabrin
production of |arger antibody nol ecul es, i nc1~ud|_ ng . 20 conplete Y,
nol ecul es. Syil atabssesatirabiqancholbewe il BEQ B NGO g}ﬂhTrN}*ﬁﬁmr&Eadnfb%g-ll
(gh3hTNF40.4) or a degenerate equivalent thereof. |
20 The DNA sequence of the present invention may comprise synthetic DNA, for
instance produced by chemical processing, cDNA, genomic DNA or any combination
thereof.
The present invention also relates 1o a cloning or expression vector comprising one
or more DNA sequences of the present invention. Preferably, the cloning or expression
25  vector comprises two DNA sequences, encoding the light chain and the heavy chain of the
antibc;dy molecule of the present invention, respectively.
In a preferred embodiment, the present invention provides an E. coli expression
vector comprising a DNA sequence of the present invention. Preferably the expression
vector is pTTO(CDP870) as shown schematically in Figure 22,
30 The present invention also comprises vector pDNADEng-G1 as shown in Figure 19.
General methods by which the vectors may be constructed, transfection methods
and culture methods are well known to those skilled in the art. In this respect, reference is

made to “Current Protocols in Molecular Biology”, 1999, F. M. Ausubel (ed), Wiley



hybri doma cells. The present invention also provides a process for the
production of an anti body nolecule according to the present invention
conprising culturing a host cell conprising a vector of the presen@ 2004
i nvention under conditions suitable for |eading to expression of 25 g%thQn
from DNA encodi ng the anti body nol ecul e ofz t he present invention, and

I solating the antibody nol ecule. Preferably the process for the production
of the antibody nol ecul e of the present invention conprises culturing E

coli conprigkndicate ENetO| YorkXgide g Mtha@i@tManeﬁmPfddstd’dgbyt QeidDi¥rise qlaboe
of the present invention under conditions suitable for |eading to 30
expr essi onPoblighing.ei n from t he DNA sequence and isol ating the anti body

Lo the per pl asiiBi: SHeRgs ST ghiate dEaunoak ol hitaryn e il Fiody
mol ecul esm%?yotﬁgiﬁgar%f%m&s hiym tkﬂﬁwﬁ%' t'h\%fe %xmag'eiaseﬁb_ﬁ.ef}edraala}h[giEéweDNA

ant i body ecUle 1stargeted to the periplasm pendi ng on - 2 C 2004
13. the antidedyesddicg @ paai orgllpfasuganibodntetneamt behe shaius athy betsyhthesised
desirable to allow the antibody nolecules to refold and adopt a functi onal
conf or mat i endesreddeomribe dﬁ@fmméal Dais seguernes 960p thobwsisutidbe comesperslipg amano
wel | known t.8 those skilled in the art. The anti body nol ecul e may conpri se
only a hea®#§d3FH9°%§ft- chai n pol ypeptide, in 5 which case only a heavy

chain or 1ight gakndagdyReRELSDr FAMHADE SHRNES 9888y a0aiddldipetosd gkilled
transfect the host cells. 'For production of products conprising both heavy

and |ight ircthaiansandtdee wakidily syethasisedom the &asit of thed knbwh anupo 9@d sesusnces.
first vector encodi a Light hai n .po] ypepti de. and second tor
encodi né a heav&tfwg?%teﬁh?’gﬁfésp?f?@&ec E’Pfﬂﬁeﬁ vy ye us%ga@i WSP%rE\Pé\i‘§3Fq%&CB%e
used, the yeahok;i RELHALALY SERHAPCEHSPERT B ehidND&RE DINdedbeAds mdPbe
chain pol ypeptfdes. The present invention also provides a therapeutic ‘or
di agnost i ¢ symhesissidtdonrpletehnpr in pengsiag cligbnbdeytideniysthasie tashnighes. pyitesdimected

' ti ' nbi.nat i th .ph Lcally t.abl | pient
(i ) aont o TOKEERERS ShBORPEERR R IGRTTON ot LG BUAR O PO eR et paric

preparation of %ntbyh%i?d?@éﬂhbﬁ B1/vekRor iR ShiF beORERASiol | R PrEABRdfSibBIDNA
adm xi ng the antibody nol ecul e of the present™ invention together with a

phar macit semkhges ancedinglthecansiboiip mobtcnledof] the presont wwgmtionr Batteaak fer eample

ol ecul e, TRY 57 40 OPLCoBShAAT sl Bl Lied 6 DHETERSIG o pag

other ant fhegynk REELEL B Gnd FQD’)SRABBERs 2d esPe€iglly Fv Aajinchishid einganthaih PS

anti bodi es, or non- 20 antibody ingredients such as xanthines. The ;

phar maceut antiody drEmeints, dpscxamanlt. dupe ranBivy. doRpRIose ast MEMaREaR ROfl eyl

?I Lg(r::[alp\éﬁt ?&%?s&png%jfsté%& \l;rzar}tﬁpgge\ﬁ 1%& ﬁrg&c'ti%\lne&l laﬁlgbr a-mﬁocﬁ)e miBlecules, including
20 complete antibody molecules. Suitable mammalian host cells include CHO, myeiloma or

hybridoma cells.

The present invention also provides a process for the production of an antibody
molecule according to the present invention comprising culturing a host cell comprising a
vector of the present invention under conditions suitable for leading to expression of

25 protein from DNA encoding the antibody molecule of the present invention, and isolating
the antibody molecule.

Preferably the process for the production of the antibody molecule of the present
invention comprises culturing E. coli comprising an E. coli expression vector comprising
the DNA sequence of the present invention under conditions suitable for leading to

30 expression of protein from the DNA sequence and isolating the antibody molecule. The
antibody molecule may be secreted from the cell or targeted to the periplasm by suitable,

signal sequences. Alternatively, the antibody molecules may accumulate within the cell’s

cytoplasm. Preferably the antibody molecule is targeted to the periplasm. Depending on



anount” as used herein refers to an anmount of a therapeutic agent needed to
treat, aneliorate or prevent a targeted disease or condition, or to
exhibit a detectable therapeutic 25 or preventative effect. For any 04
anti body, the therapeutically effective dose can be estimted init%ggqy]
either in cell culture assays or in aninmdl nodels, usually in rodents,
rabbits, dogs, pigs or prinmates. The aninmal nodel nay al so be used to
determ ne the appropriate concentration range and route  of ninig%&g@ion.

Such i nf or thetdntihodamalpere beingFeaiveed apdihe RORESS 1sed Ul Iydeeebleny #  for

admnistration.in h s.. 30 e precise effecti,v for by

subj ect wi MUbﬁébeIHBijegﬁ]gﬁ tPh@f‘;j@\P@Bi ?‘%’pgfa ﬁ%@g%%sgoggéﬁép g?'e, ?ﬁg generfgﬁ
heal th of g, aual.6dy hBRcABRo Bkt vadngRAdshoad sihe mubi et ,  diet,
time and frequehcy of “adm nistration, drug conbination(s), reaction _
sensitivities amie ahgb&lyamoktulesponsenprisetdndy apheaviThi §ghinghaimn pelapenside, in
determ ned by routine experinentation - 2 DEC 2004 14 and is vme'bdtél}i $ t he

i udgenerit whichiresecoilyiadieary clahes Laght yhain ROBPERS GPAINGSERVREE Peasls 1P P 01

mg/ kg to 50 ny/ referably Q. 1 / Edih $l80 My 1aRoUL
15 ny/ kg. 'tOAngg%st%\‘M‘lﬁ? ﬁofeth%eaéxar%falpe] S {)Cgﬁg“o-\t(/)v?p oggg éé)cgnpigﬂ{-% and 20 )ﬁg/ k. %lﬁhave
been used g0itd @@t celP&hk GdySbe Birs@sctalgwith amor eetnimtaofitt aedtbr endcgingsa Jight
Conposi tions nmay be adm nistered individually to a patient qr

. be.
admi ni st erethin polypemideatnidenseaprdhvestas epceties & Heavyr gy WIYW%n@éTWeHose

at which the anti body mal ecul.e of the present in LOn i R Slaeiea
depends on? §1ﬁéleﬁ’§ﬁﬂré"%’?bet‘ffgd’gg%ﬁchrdﬂgil mgééqure ga%e%é?&%ﬁ%lggree to V\hid}(':h
the |ev ) Qiebe neutralised is, or is expected to be, raised above
a desi rgjlblcg{almeﬁg??eﬁe{ng on whether the 10 antibody nolecule is being used
prophyl acti cal | Yhorpresert riea¢ntion dso sprpviges ondbarpraytic Tofu d1agpgitice £apppPation
where the product is for. treatnent or. prophyl axi.s. of .ch i . ith
i nf | ammat ofSMRHRE, @Héﬂéyaénqq%élﬁﬁm oﬁjﬁ gﬁysﬁ?i tl.riwsegtlcsnﬁi@ agﬁgbgjgg%% ot he
anti body ol ecul e ofy WL pRERREpichl\dE0EAIQR chigict.n the range of between 0.5
and 50 ng/kg, nore preferably between | and 20 ng/ kg and nmost preferably
about 15 ny/ kg. Thherdseeqinyauionofis pewides |4 Progessdep SRPAEHOR Y hateranebs o
the antjbody nol.ecule and the durati f its e hv hblebfie 8pthbOofdesent
mol ecul ¥ h&iaeRPsBf oFPERAY P i%OS‘P(‘%‘.“%. 9§ ténﬂdﬁﬁo%%ds%)% Yt M8y be n_ecesgbaéry to
gi ve one of,,bpid& des@sr WRh aGaymabtdiRaliphioeptaple daxcifidng, dlwentowdymrol ecul e has
a long halt life ?e._ . 2 to 15 days) it may only be ecess&r‘% tan%iuﬁg &
dosage once perTbawpUg@Y wealgculsy mag e then sRIE ApBVS ETgiient iy flie, ter ,
phar maceut i.cal  conposi Li; Bk SR GABIAL N R oPRR R HEr&iRbis ) S0GiRpt AlMre
carrier fofllaﬁ?l‘?ﬁ]ﬁ?:g{nrpgt”idgﬁ O%%ﬁ%é%anﬁg%ﬁ?bﬁﬁe carri ergrghoul_d not P Sel
i nduce t he,niicagusiricarent, fantidagll esti-Tacett, WntitFNvher imulb$ dutibodies epry DRy
the conposition” and should not Dbe toxic. Suitable carriers may be |arge,
sl owl y 2tet aftitlody éngredicns sotletsias®ingsch as  proteins, pol ypepti des,
| i posonmes, pol ysacchari des, polylactic acids, polyglycolic aci gs, .

The pharmaceutical compositions should prefera ly” comprise a therapeutically

effective amount of the antibody of the invention. The term “therapeutically effective
amount” as used herein refers to an amount of a therapeutic agent needed to treat,
ameliorate or prevent a targeted disease or condition, or to exhibit a detectable therapeutic

25 or preventative effect. For any antibody, the therapeutically effective dose can be estimated
initially either in cell culture assays or in animal modelé, usually 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 useful doses and routes for administration in humans.

30 The precise effective amount for a human subject will depend upon the severity of
the disease state, the general health of the subject, the age, weight and gender of the subject,
diet, time and frequency of administration, drug combination(s), reaction sensitj_vir.ies and

tolerance/response 1o therapy. This amount can be determined by routine expenmentation



25 polyneric am no acids, amno acid copolynmers and inactive virus
particles. Pharmaceutically acceptable salts can be used, for exanple

m neral acid salts, such as hydrochl orides, hydrobrom des, phospha.tzagELam;'
sul phates, or salts of organic acids, such as acetates, propionates,

mal onat es and benzoates. Pharmaceutically jacceptable carriers in

t herapeutic conpositions may additionally 30 contain |iquids such as

wat er, saline, glycerol and ethanol. Additionally, auxiliary substances,
such as- weuhd hgwithiretheljsddeyiengofageslisiciah. Gehd2ailf, @b icBctBleddsanGE be TN Ottﬁ
present in such conpositions. Such carriers enable the pharnaceutical
conposi ti onglg/]@g e SO g Eprefepaiiy O15misbrgmal 2t exg/kes maab petferablyi dtost 18maghkes,

capsul es, UIdS el.s slurries for ingestion
by the patl oty SF L BERTRPEelBr OBt of, Dot 409 Of TR dte 1o i dish
for parente ﬁgen@gmfg};ngtﬁ&hlr@ﬁmagm@m tid njection or infusion, for exanple

by bolus injection or cont i nuous usi on. \Were the product Is for

i nj ections or i nfuSiommpositionsrayay ake ad'manfstHrm ofndividualipensiDnpatizol Wrl GffayOrbe
enul sion in an oily or aqueous vehicle and it may contain fornulatory
agent s, sucPﬂTagll%‘E@HéﬂﬁPfﬁB‘naﬁ@lb‘é’éh\?’ﬁler@éﬂntfstdﬂlﬁsloif bDIﬁ@PIﬁﬁd/or di sper5| ng
agents. Alterna e

reconstitution bgerlfh\érde&éﬁsae Wl ﬁ%e %'Bf a]FeW%PfeIS%R 1Pa%}'u&>n li@daﬂ%]étered
formul at ed, dééﬂéﬁdé?eﬂ RRShAthR g e ccinhﬁxdnrt\cs%@tde%dcﬁa@ d@gre@?d'wﬁh&t tﬁé &eflbf PR
to the sub The subjects to be treated can be aninmals. However, it is

preferred tidie ndralisehisosi nslempmtairte teedl gitedchbbog a delsitablesievell oo Miaumalthc
subj ects. The_p ar C%ﬂti ositions of this invention may be

adni ni stk et Py lrtgfusggﬁfoé@}’laﬁ%ﬁ!ﬂér.%@o UBAHAR UISUPE §PRBEOR0, oral ,
i ntravenous, int &ﬁay%uLﬂm plkWhde dlopRIdbEl fs3r ok AATBIdg ptfsis of = chronic

intrathecal, intraventri cul ar transd l' transcut aneots
see W9S/ Zomﬂdx)xnna;oulyccmmcsudl ag nint-nmpmd amnﬁasl suitabler dmesaf- t;hcemtlbm@l molecule

t opi cal , subl i ngual , .i nt rav i.nal or rout es prays may | so. be
used to adn? n‘]@t%?set“ﬁén"eﬁﬂﬁ? dBUPF Tapee %‘f‘r]g?i’s"ef"i’ s a-rtﬁHgS H@c’?‘ﬁv@ﬁf‘? BFP%erab]Y
Typically, Eéﬂﬁeérh?ra%@@td@kGQHP%si fb?amyxbmpels%gmgr &8heFe u@h&f& S%Swm

either as |li1quid solutions or suspe si ons d fornms suitable 20
sol uti ontSi nqepond snsimehdf-bfe dfnhe dnitdpoiy maddrivdd &el the domtivw of np effedton may aI Yo

be prepared. deli.very of the conpositi ral

acconpl i shed by ffﬁﬁ%ﬁ?t%é’ﬁy m‘ﬁ?fb‘iﬁﬁaéﬁe%’ﬁwf{lﬁfjﬁg?ﬁ q{%ﬁ &l,ma% be hecessary
i ntravenoush; >gTQ;r ohd\bf RStk Aperyday0r ARGhEYRIL S iR dofi8ody Hic@éc%ld Kdsad lonRafer
of a tissue. The corrp05|t|ons can al'so be adnministeredinto a | esion.

Dosage tredtfnéﬂg Ahy 1hEays) 3 may enlddeaesessanuioeivr 2 407g¢ Pt perdisy eperchesiudie.
25 1t will HgégvcérﬁD%QZtrF&}thst he active ingredient in the conposition

will be an® I"eC As such, it will be susceptible to
degr adat;zoon | n the }mmhésmuﬂh]esémﬁ@dmoﬁ et alsdhetmtaib fa phemeRBRSIY SdtehSble0

be adm ni stered by a_route using the gastrointestinal
carrier for administration of the antibody. The carrier should not itself induce the
production of antibodies harmful to the individual receiving the composition and should not
be toxic. Suitable carriers may be large, slowly metabolised macromolecules such as
proteins, polypeptides, liposomes, polysaccharides, polylactic acids, polyglycolic acids,
25 polymeric amino acids, amino acid copolymers and inactive virus particles.
Pharmaceutically acceptable salts can be used, for example mineral acid salts, such
as hydrochlorides, hydrobromides, phosphates and sulphates, or salts of organic acids, such
as acetates, propionates, malonates and benzoates.
Pharmaceutically acceptable carriers in therapeutic compositions may additionally
30 contain liquids such as water, saline, glycerol and ethanol. Additionally, auxiliary
substances, such as’ wetting or emulsifying agents or pH buffering substances, may be

present in such compositions. Such carriers enable the pharmaceutical compositions to be



tract, the conposition will need to contain agents which protect the

anti body from degradation but which release the antibody once it has been
absorbed fromthe 30 gastrointestinal tract. A thorough discussion-@fJE( 2004
pharmaceutically acceptable carriers is available in Rem ngton's

Phar maceuti cal Sciences (Mack Publi shing npany, N.J. 1991). - 2 DEC 2004
16 It is also envisaged that the anti body of the present invention will be
adm ni stered by use of gene therapy. In order to achieve this, DNA
sequences encodi ng the heavy .and_  |ight chains,.of.:the.antd aBhRes Uk
under the domulded ofs aﬁBk&prP‘g%edaﬁﬁgSCOﬁ%Sné%t ga]gl#ige’ "le%tr(;}d?ﬁ%gd into a
patient such that t antd: iigs are expressed fromthe DNA 5

- sequences Sﬁ?mnﬂgg%%ﬁlggégluﬁggﬁhg%'llhe present invention also provides the
ant i body nol eculps, @frel hgomiseSent adminesndiion include udermisn surtablei He7 aPUFEEAse
medi ated by TNFa. The present invention further provi (iies. thgoi‘@? cﬁﬂtirb.t%ﬁs
ant i body noldesibteatims ered by gnjegtion o dnEw8 e kR {4YoPPIYSh Y cture of
a medi canent for t treat nent of dj ; | af echvbyakd MR8 folh&of a
ant i bodyS5 norigigne @?he{rﬁéﬁ%rpé%dt@ﬁ 15 ﬁ?fek@el%gﬁgr%g/ﬂ e utili sgg in any therapy
where it is desj.red - cenbitien! gBveh @fy bi elgpgiwsaldhyclacandve TMFacqsias ent
in the hurréHSH?Psmg’niSEr)r@ItlBﬁgﬁy. The TNFa ma; be circul ating in. the body nﬁsr
present in fapnundeshpaid, wuth ghsuspendéng, porsaiviade stabilimg, A Fisperepg 8E9R ¢ he
body. 15 For exanple, elevated | evels of TNFot are_i | Gahed Heforaaid ®itgand
chroni ¢ i mitematively, ieEMEPAYTRLE eIy ECOIIDECEY i?]%?'ﬁ?ﬂe%?(lgdg%g}@ncleuéi ng
septic, endotoxic .a Loyascul ar shock, inflammuatory disorders,
neurodegené‘l“é‘??’i?@“&&gsetégég?ﬁpml i gnant di seases and al cohol . indu gj? .
hepatithg. Det aidysceoformblateduie compodtiony efehs inYSBER eANRF HHTPRISHTE ey to

level s of TNFa are_set out in US-A-5 919 452 _Th ' &5ddl @aOfhet he
present i nueatigectmdpe spLIBES (3 P 1SAE i%?ﬁ%em?rﬁgjg'agg/&g%\)egﬁgg% S5 nredi at ed by

TNFa. Particul arl. | S8A5Asaubhis huf@ysigects. eat ed by the anti body
mol ecul e ofCOWQS’Bﬁgégﬁfa\é?ﬂ%%%i on include sepsis, conggasétiaﬁ/e_ hear
r

failure, septic THe ehataiaceitalstrmpositicas Héxthi, inyeRHion Ma¥ ’B‘Piﬁtﬁf’iwe@lg

syndrone, AIDS, allergies,, psorjasis,,IB .infl ¢ Ne S RREES! Sntra-
bl ood coaguivantieprdf TAVESyigelugingy, s 0O} gf”éfggitghogaﬂ)%%@eéslmf%% Fnovvi ng organ or

Li ssue ULansplant y oalaiidydifeangal 25uanehiolior, mungeoi e das: sohs alor
t hyr oi ditti s2EH ’rineumat ol d- and osteo-arthritis. Additionally, éerrls @{Bjéﬁody
mol ecul e OreG@iHR Sicei WOMUIOT3), Ubgutaperyse FUEFCTIOHE: dntranesds SOsd SRR

with TNFa generation duri.ng neopl,ast| s 1h&y &lshenaded t6radngnlisee the
shock-r el at splinguaht BEVRERB ' 4t% ﬁ]ﬁ% Hgl’géﬁréat ngynt or prevention of graft

rejection %ﬂ?&%a}% siiohy/smbe sueatiantTypirdily, the tfeprpenitie gppgsitions may
al

glrjle;E Ie; g[)lgf/l mpﬁpjligg'asﬁgi&gtg’glng r:aE}.iat?roe(ljsyliqunlg lsgl%lfllor?s 81]: s&sggns $ RS Cdlid RYHRDShitdblé S

20 - for solution in, or suspension in, liquid vehicles prior to injection may also be prepared.

Direct delivery of the compositions will generally be accomplished by injection,

intraperitoneally, intravenously or intramuscularly, or delivered to the

be administered into a lesion.

subcutaneously,
interstitial space of a tissue. The compositions can also

Dosage treatment may be a single dose schedule or a multiple dose schedule.
25 It will be appréciatcd that the active ingredient in the composition w_ill be an

antibody molecule. As such, it will be susceptible to degradation in the gastrointestinal

tract. Thus, if the composition is to be administered by a route using the gastrointestinal

tract, the composition will need to contain agents which protect the antibody from

decradation but which release the antibody once it has been absorbed from the

30 gastrointestinal tract. | | |
A thorough discussion of pharmaceutically acceptable Carmers 1s available 1

Remington's Pharmaceutical Sciences (Mack Publishing Company, N.J. 1991).



rheumat oi d- or osteo-arthritis. The present invention also provides a

met hod of treating human or ani mal subjects suffering fromor at rliﬁ]%f ﬁ
di sorder nedi ated by TNFct, the nethod conprising - 2 DEC 2004 |7 L2
adm nistering to the subject an effective anount of the antibody nol ecul e
of the present invention. The antibody mbbecul e of the present invention
may al so be used in diagnosis, for exanple in the in vivo diagnhosis and

i magi ng of di sease states involving elevated |levels of 5 TNFoc. The

present inventi ol ialake gavipesafebataihe amtibestydyl the psesabteneantioni willhie admhipistérdd
CDR conprising a.truncated donor CDR.sequenc erein the nj.ssin ortion
ot heo TP DS bnedRaabh HOORep frr ey, BN Saghibes & thehsaryang a
functi onal ~hd € o s sy b gaﬁ{i HSRA oIy (T

conpri sing gggggéggggﬁgﬁg%&hﬁékgﬁen edq%? uncag Qgépgjt%bone @S@%&B&ncms are

posi tions, fébdecednipte aapattne soch Bigdththefantibsdertsins TR eRpi25deddiroROfte DN QF

the truncated donor CDR Is replaced by a different sequence to forma

conpl et e5 aseguéneas anberaemuBR” Fhe hybrid CDR has at | east one amino acid
change conpared {0 the conpl.ete donor. . _The sequence | aci ng.the .
truncat ed porti oPoPerHY l%@“%ﬁl%é’r%ﬂle” %&BIEW@.’%‘%F@?%@@%WW@?h‘b‘PF-nHS?lor
part of they, iﬁ%ﬁwgdisf.asef LML gy FRIFLody from 15 which the framework
regi ons of the anti body nolecule are %erlvéd, such as a germine antibody
sequence. |t hasThegmsdnoumdntibafurarl iphodyesnbt @6¢ b the CARDOMS mitgecdld¥d¥ordin EDR
retain substantially the same binding affinity as an antibody nol ecul e
conpri si ng teshgppresent gdyearion apis maidadtae B ARl 401 Ye treatmentol 1si ¢iggasg
af fi nit)f" as ste‘gl hgﬁb\ﬁgn nmeans at | east 20 70%, nore preferably at |east
85% and Proé?c‘%?g By ‘at | east 95%of the binding affinity of the
correspondi ng angebadinolp! BOE G GIMRE iptidRd: SVIREST SiOROLEGRRS in ARy NBLS
above, in certain cases, the affinity of the antibody of the invention y
be great er wvieanittihd¢siredfto rdvincel dredevelnifibhaddygicalhective N ¢t aresyinrindhéCPRnan or

provi des the advant a%es of _reducing the amount of forei gn (i.e. donor)

sequence praaeHtbody tlhe THRNEG Fsy\penpradaiing 1aAke hedy eriipeat & o updrsirgblydiigly
affinity of, t b e C d to the correspondi ng anti body
nol ecul e cd%??%?lﬁggeh%g%ﬁgﬁggke&fl %ﬁﬁmy of the CDRs of the anti body

nol ecul gscan be Fay bidriple Pelevgélhyls GPRANRY. atdignplize@l ¥n 6hvitk And Shi ifimiufe
the anti body nol ecul e. preferably the truncation of the donor CDRis froml

to 8 am no aadimmpogisgalatogp diserdesy, abfeguensonrpding septigrieadotasicdand qardipyascular
further preferred that truncation is made.. C-1ermnus of th
R Depenghiry Gerhhehifh SR R b RerfBET albestt it B Ro
sequence Ofinduced hepatitis. Details of the numerous disorders associated with elevated levels of

e

TNFo. are set out in US-A-5 919 452. The antibody molecule of the present invention may
20 be utlised in the therapy of diseases mediated by TNFa. Particularly relevant diseases
which may be treated by the antibody molecule of the present invention include sepsis,
congestive heart failure, septic or endotoxic shock, cachexia, adult respiratory distress
syndrome, AIDS, allergies, psoriasis, TB, inflammatory bone disorders, blood coagulation
disorders, bumms, rejection episodes following organ or tissue transplant, Crohn’s disease
25 and autoimmune diseases, such as thyroiditis and rheumatoid- and osteo-arthritis.
Additionally, the antibody molecule or composition may be used: to reduce side
effects associated with TNFa generation during neoplastic therapy, to eliminate or reduce
shock-related symptoms associated with the treatment or prevention of graft rejection by
use of an anti-lymphocyte antibody; or for treating multi-organ failure.
30 The antibody molecule of the present invention is preferably used for treatment of
rheumatoid- or osteo-arthritis.
The present invention also provides a method of treating human or animal subjects

suffering from or at msk of a disorder mediated by TNFa, the method comprising



the different sequence replacing the mssing portion, a nunber of am no
acid changes may - 2 0 E C 2004 18 be nmade. Preferably at |east 2 am no
acid changes are made, nore preferably at least 3 amino acid changegrangy
made and nost preferably at |east 4 am no aci d changes are nade.

particul ar enbodi nent of this aspect of thginvention is an anti body
according to the first aspect of the invention wherein the second CDR in
the heavy chain has the 5 sequence given as SEQ ID NO 2. This has better

affinity for adrﬁﬁliﬁé‘ﬁi}%@@ tiehabjedoas effbetive donon et hadyodyr ooleshie off thaptesedt
the CDR is derived. e present invention also provides a nucleic acid
sequence whi iilveptimodes the anti body nol ecul e conprising a hybrid CDR of

t he present invention. Th resent .invention al so provides an, expressio
vector cont ai ni ngTPﬁé‘”HB‘Eq%eg'Eﬁ’é‘@F(?f IWY?@HU@H%‘OBHE@H?]%%FH’ée‘ja“‘t IS for
mol ecul e conpri sin bl fanll Bagdb £5€Mkeast RARD A RINind BRvREE R8RS of

I nvention ar%@n%rl%gﬂl gleegMgrnﬁcgglt%H?é Iam? ﬁ%@?%?ﬁedﬁa\fm th the veltr:lgor vof t he 50
present i ryve?nggLn The present invention also provides a process for the
production of an antibody 15 nol ecule conprising a hybrid CDR conprisin
cul turing the hosThe efdsemsfintdngopeles provides ay emibogh mEmeFuieseImeprismg & hdnd CD
anti body nol ecul e. The present i tion is further described b of
illustrati orFQWﬂ’fiﬁHi’&awcatfgﬂP%ﬁﬁéWﬁ%@e‘gh%’iﬂc © PEFRE P%I%Pﬂé’}l théHruntated
acconpanyi ng, b 15 IrBpIWACEY o AL sdogehenvind emdsr ARRWRBKalTGOROMBhedfertshe
human 1i ght g%%é)?lr@g%b]érr jp 1 Q’zao corrparse to the framework regions of the
hTNF40 | i ghtrghad CDREQs! RBeNOBraR nand0)CDRi gurpeisings hainpor AOR mdwewbaskbeen
regi ons of thé human heavy chai n.subg{ oug | and subq{@p 3 coggalced to. t he
f r amewor KOr gginsatedoit AIeOTHmRIEABPSHERSIOF FAFTRPIE SEQPF BT 198506 1151390 gl g RISt g
to 109); Figure ' i Grep BULERS § dfferttSeGRR%e & fHENFANNHISEQ
ID NOS:1 2 %bggf)f%&g?%d%&ﬁiﬁﬁilsri hybrid CD?:\g Wn&ei net he C-ter mlgnal
Si X am no acigdSfuasteorfal GMR.t Tise KHbriGIFDR dauariesst ohe ammmand skdnge coppded to the

gernmine antibody and the _amino acid changes to the sequen | ti,n
Prom thi s hyaseaaltis 2070 CORe THJesIeP et ARG e DTGt e G einny
Figure 5 shaq t Mpi i SHRVEDR R ghdikkE 89 HogethandubsdBdireied
am no acid ss\éﬁﬂéeéﬁg'e%?fgt he ﬁluc%i(bﬁedoglﬁﬁ‘ﬁlalggg\/l (SEQ ID NO 99); Fi gu?e %disrhows

t he nucl gat iwlgchnbe preegivariedegionno’ tiei aitibedyumedesulss anehderivgdi sish asTNRgTne

(SEQ I D NO 100_%3; - 2DEC2004
antibody sequence.

It has been found that antibody molecules comprising a hybrid CDR retain
substantially the same binding affinity as an antibody molecule comprising complete donor
CDRs. The term “substantially the sarme binding affinity” as used herein means at Jeast

20 70%, more preferably at least 85% and most preferably at Jeast 95% of the binding affinity
of the comresponding antibody molecule comprising complete donor CDRs. As noted
above, in certain cases, the affinity of the antibody of the invention may be greater than that
of the donor antibody. The use of a hybnd CDR provides the advantages of reducing the
amount of foreign (i.e. donor) sequence present in the antibody molecule and may increase

25 the binding affinity of the antibody molecule compared to the corresponding antibody
molecule comprising complete donor CDRs.

Any of the CDRs of the antibody molecule can be hybrid. Preferably CDR2 of the
heavy chain is hybrid in the antibody molecule.

Preferably the truncation of the donor CDR is from 1 to 8 amino acids, more

30 preferably from 4 to 6 amino acids. It is further preferred that the truncation is made at the
C-terminus of the CDR.

Depending on the sequence of the truncated portion of the CDR and the sequence of

the different sequence replacing the missing portion, a number of amino acid changes may



19 Figure 8 shows the nucleotide and predicted am no aci d sequence of
hTNF40-gL1 (SEQ ID NO 8); Figure 9 shows the nucleotide and predicted

am no acid sequence of hTNF40-gL2 (SEQ ID NO 9); 5 Figure 10 shownd REfel004
nucl eoti de and predi cted am no acid sequence of ghl hTNF40.4 (SEQ ID

NO 10); Figure 11 shows the nucleotide anﬂ; predi cted am no acid sequence of

gh3hTNF40.4 (SEQ ID NO -11); Figure 12 shows vector CTIL5-gL6; 10 Figure
13 shows the structure of a compound called CDP870 conprising a nodified

Fab fragmenf, IHF d. V@%f&faem ANEAR AV INRAD cieRYad &Rt hidel i@ frafbabsy AYVishgi Ne
residue toa 1ysyl-malemde |inker wherein“each am no group on'the [ysyl
resi due haspegy atidrdblaypesard madeshd mosttprefenablyra JoasPE@Gnme siciLehangyesrasd made. s

about 420; Figure 14 shows vector ETTQQ 15 Figure 15 shows the sequence of
the OnpA ol i gonutIPaBIGURE cabapmasnt o E{;mectméth@wemmnglé@e angbadhoasoring

PACYC184; ge g'“%&gsjp\?;cts hf"fﬁe ﬁ\l%é)‘%hn E%eiem e 's;.éc%lﬂ ﬁ Elh \Qshé/a% L HaiiP -ﬁ%soo thgl de

20 Figure 1 gure he o I gonucl e
cassetteg %?@%b@%%nf ﬁsess t D NERIEThiS ha§%@tﬂ&n§ﬂﬂ§n§r @6r fts 280fdn MMidoeedhdab
expressi on NCS: to 105); Figure 21 shows periplasmc nodified
Fab accuﬁulc@homtﬂnbdymnvwhlchmas of thi @DRGS deneidows vector pTTQ( CDP870) 25

Figure 23 shows the disease activyity sc AS) in, patients.treate
di fferent doses st PReFFE 2BVERHAN %PCBHH‘ gﬁﬂﬂén?f‘ q EFPUEAGR UG e §% e'ed

for the pegggg?cfr@% ecm@%lng Bin mg@ dw'gﬁg %ﬁbfﬁ%ﬁﬂs\éﬂhh%&ﬁ”' ed forward.

Smal | squa cate I‘'cate 1 nmg/ kg, triangles
i ndicate 5 nog/| me@dsehamgmtmmoe@ovmds e xpreQiongVekgr cEmtgmmg thé nstiawsacmd]e

tender joint count, swollen joint count, pain score, (% Iobal
assessrréﬂt sequea%@@g@dlagtﬁhmwbc’%dm %iﬁh@alwﬁl%&sael;g ﬁ{iegf ‘B"h et
( HA reacél ve protein (CRP) and erythrocyte sedi nent atlon rate (ESR)
I n patlent dYPE3 ed with different doses of CDP870 and pl acebo. Medi an and

| Q range are pr ghenjregnt diveatich piés proldddChad 4]l 2eangfoamed otitpthp Weator aiff the t h
| ast observation carried forward. Small squares indicate placebo, dianonds
I ndi cat e 1m@ﬁwgﬂV%W°&ngl es indicate 5 ng/kg and | arge squares indicate 20

g/ kg. The present invention also provides a process for the production of an antibody
15 molecule comprising a hybrid CDR comprising culturing the host cell of the present
invention and isolating the antibody molecule.
The present invention is further described by way of illustration only in the
following examples which refer to the accompanying Figures, in which:
Figure 1 shows the framework regions of the human light chain subgroup 1
20 compared to the framework regions of the hTNF40 light chain (SEQ ID NOS:83 to 90);
Figure 2 shows the framework regions of the human heavy chain subgroup 1 and
subgroup 3 compared té the framework regions of the h'TNF40 heavy chain (SEQ ID
NQOS:91 to 98 and 106 to 109);
Figure 3 shows the amino acid sequence of the CDRs of "'TNF40 (SEQ ID NOS:1
25 10 7), wherein CDR H2’ is a hybrid CDR wherein the C-terminal six amino acids are from
the H2 CDR sequence of a human subgroup 3 germline antibody and the amino acid
changes to the sequence resulting from this hybndisation are underlined;
Figure 4 shows vector pMR15.1;
Figure 5 shows vector pMR14;
30 Figure 6 shows the nucleotide and predicted amino acid sequence of the murine
RTNF40V1 (SEQ ID NO: 99);
Figare 7 shows the nucleotide and predicted amino acid sequence of the murine

LTNF40Vh (SEQ ID NO:100);



EXAMPLES 5 CGene C oning and Expression of a Chineric bTNF40 Anti body

Mol ecul e RNA Preparation from hTNF40 Hybri doma Cells Total RNA was prepared
from3 x 107 hTNF40 hybridoma cells as described below 10 Cell s_\ﬁgg 2004
washed i n physiological saline and dissolved in RNAzol (0.2 m per °1
cells). Chloroform (0.2 nil per 2 ml honggenate) was added, the m xture
shaken vigorously for 15 seconds and then left on ice for 15 mnutes. The
resul ting aqueous and organi c phases were separated by centrifugation for
15 minutes in an EPRRMFIHIwCOBhLEIEGIER A0 rddedvaminapacid isgiueateest FTNIA: fiel
aqueous phase- by The addition of an equal volune of isopropanol. 15 After
15 minutes @REQAd® NCh&); RNA was pel l eted by centrifugation, washed with 70%
et hanol, dried and dissqglved in sterjle, RNAse,free water. The yi of . RNA
was 400 g. PCR OFagiisg GOV the REUEPUAs 25H @r ICI%W@e%ﬁﬁ‘iﬁE%n%eo%e,m@h?@f e
vari abl e dozgé@ﬁgﬁgd%wm heavy and |ight chains 20 were synthesised

usi ng rever SCri’ptase to produce single stranded cDNA copies of the
NRNA presgnt in tFgurkq0ahoRiNte ruelebidedlpyedraty amimse ChajuancRed gh 1 HINEARCER)
on the CcDNAs with specific oligonucleotide prinmers. a} cDNA Synthesis cDNA
was synt hesi(SBQ@IDMN@:H); .t.1 reaction volune containing the following 25

Vocio, 0 5 v eRbradbe s TbB R Bl e T PSSl Irginitos

ng random ngh@pltli},de prinmer, 2 g hTNF40 RNA and 200 units Mol oney
Muri ne Leukem irus ‘reverse transcriptase. After incubation at 42C for
60 m nutes, the Feaotild2shows veaor@Nabedo; by heating at 95C for 5 mnutes.

30 b) PCR Aliquots of the cDNA were subjected to } i nat i f
primers pecificFgwF 1% ﬁﬁo‘ﬁ%g\?f@ﬁtarel #é‘ﬁPH@ﬁ%’?&n?ﬁ%g%eﬁﬁ%@eooﬁl glenggaeﬁlqg@?lﬁg(gs
of the 5 primers far .theaheqyanshy FTNEI covhRbg liakel shoneysteneTabides « a
and 2 respecfivePy. These sequences ‘all contain, in order, a -2DEC2004 21

restrictionigyl-maktimidel Hoket whekmoticieaminpogrrEhein U5 1ysyh sesidugehasepyaleady
GCCGCCACC (SEQ.ID NO 12), t |l ow opt il .franslagi on of the resulting
NMRNAs, an i Ai#GhEE 1 3 ﬁ%ﬂ"yaﬁﬁaiﬁs-l% eﬁ%f]éld% ?‘%)euzd'%g’sed. on the | eader
pepti de sequenceq:i%qum%mmﬁmggodi es (Kabat et al., Sequences of
proteins of imunological interest, 5 h Edition, 1991, L]J S, Deqoart ngﬁbeg[f)
Heal th 515and HuFegurSddyshess trubtduendaedd the SamA @digonpaledils) 2dagpier i¢ of
Heal t h). Th& 3' Bri nmers are shown in Table 3. The |light chain prinmer spans
the J-C jun @:681% of t he anti body and contains'a restriction site for the
enzyme Spll to f aghird i @Ekovwed wtidr@ ALY C184;

Figure 17 shows vector pTTG-1;
Figure 18 shows vector pTTO-2;

20 Figure 19 shows vector pPDNAbEng-G1;

Figure 20 shows the oligonucleotide casseties encoding different intergenic
sequences for E. coli modiﬁe-d Fab expression (SEQ ID NOS:102 to 105);

Figure 21 shows periplasmic modified Fab accumulation of IGS variants;

Figure 22 shows vector pTTO(CDP870);

25 Figure 23 shows the disease activity score (DAS) in patients treated with different
doses of CDP870 and placebo. Median and IQ ranges are presented for the per-protocol
population with last observation carried forward. Small squares indicate placebo, diamonds
indicate 1 mg/kg, toangles indicate 5 mg/kg and Jarge squares indicate 20 mg/keg;

Figure 24 shows the tender joint count, swollen joint count, pain score, assessor’'s

30 global assessment of disease activity, modified health assessment questionnaire (HAQ), C
reactive protein (CRP) and erythrocyte sedimentation rate (ESR) in patients treated with

different doses of CDP870 and placebo. Median and IQ range are presented for the per-



the V1 PCR fragnent. The heavy chain 3' priners are a m xture designed to
span the J-C junction of the antibody. The 3' priner includes an Apal
restriction site to facilitate 10 cloning. The 3' region of the priners
contains a m xed sequence based on those found in known nouse ant I ddHilel04
(Kabat et al., 1991, supra). The conbinggions of primers described above
enabl e the PCR products for Vh and V 1 to be cloned directly into an
appropri ate expression vector (see below) to produce chineric

(nouse-h M aBEH whthIhk b el S i ed in
15 L OB ot € IR Rl SR o PBRse.

| ncubat i afisméA@indidatd bmg/kpe trRRORlewardicased myfk gaamdilaigk oywaresHadiate 28ahi/Rp.
contained 10 mM Tris-HC1 pH 8.3, 1.5 niNl Myd 2, 50 mM KC1, 0.01% W v
gelatin, 0.25 nM each deoxyribonucleoside triphosphate, 10 pnoles 5
primer rni 4), 10 pnoles 3" prinmer (CL12 (light chain) or R2155
(heavy c@ﬁm e 3)), 1 p.I| cDNA and 1 unit Taq 20 pol ynerase.
Reactigns were incubated at 95C for 5 minutes and then cycled through 94C
for 1 mnute, 55C for 1 mnute and 72C for 1 mnute. After 30 cycles,

al i quot s @énec@hining end tExpressenef anGhiyeec HINE4@AntibpipMistearlon an agar ose
gel . Light chain reactions containing 5 prinmer mxes fromlight chain
pools 1, 2 and 7 produced bands with sizes consistent with full length Vi
f ragnent i ‘ i chain reaction pool 3 25 produced a
f ragnment Wr#%pé@é&g%g?gﬁﬁggﬁﬂ%ﬁl%é]é’ngai#he band produced by the |ight
chain pool | prétalEeRNAwass prepartdfrbeved 10PhBISF4D Bytrilosna @i lat Seddabled Bevw. t hat
this band corresponds.to a light chain pseudogene produced by th

hybr i d8neCedlelwere PrasheshHUPhYSIodREN daliRe andelissoliet 18 R Azq)dB12 ml peri Hc’g@ll%as

weaker than the o agl i.aBLS Aand:therefore was note
foll owedr@ 9“?%@@:%6'15%%@%8%”@7%%? v%[%é‘?%"‘?e‘]g%q’f%hwpsﬁo "32‘,;]&@% > tf?‘”c}'us was
t he stronRgemtls badhthenvied of ddd fones minputess ) THOE @tih A kquebon imboghnit phafRERere

Fragments The DNA fragnents produced in the |ight _ chain reaction pool 2
ver e di geepasaieshitvh CeRRE1SHOY a5 15 gaimstesaingamsfinpendesh Ceprage anh \RIEAhWAD|
precipitation | Q- (e ) nd
A bandd i FEaL BROARESE DRE: By uné ool Mty SABRE O REpR BT

| i gat hon Amd 013 henvestor i@MRiS RNA Rvgupdleddd blgatentwdiihghien washied ivwitle 70 t h
BstBlI and Spll. After ligation, mxtures were transforned into E. tole LM
1035 and epiapeiniided 284 dissql ¥ ip stemile. RV Aslegcevatar: Thit wigloed R AaeasctPOris:
inserts by digestion with BstBl and Spll. 5 Representatives with inserts
fromeach ligation were anal ysed further by nucleotide sequencing In a
simlar PERElenihfof PENF40agGand ¥ipr oduced in heavy chain reaction pool 3

were digested with H ndlH and Apal and cloned, int e vector pMR14 (Figure
5) that had BBAH FERERFEICREPRIIPHDRVATAE d%wam,&&éﬁﬁ\&égﬁw RahiRbaips v e

pl asm,gs w%?g”}ﬁ.HysﬂQd LBSE ¥ verse transcriptase to produce single stranded cDNA copies of the
mRNA present in the total RNA, followed by Polymerase Chain Reaction (PCR) on the

cDNAs with specific oligonucleotide primers.
a) cDNA Synthesis
cDNA was synthesised in a 20 pl reaction volume containing the following
25 reagents: 50mM Tnis-HCI pH 8.3, 75 mM KC1, 10 mM dithiothreitol, 3 mM MgCl,, 0.5
mM each deoxyribonucleoside triphosphate, 20 units RNAsin, 75 ng random
hexanucleotide primer, 2 pg hTNF40 RNA and 200 units Moloney Murine Leukemia Virus
reverse transcriptase. After incubation at 42°C for 60 minutes, the reaction was terminated
by heatj‘ng at 95°C for 5 minutes.
30 by PCR
Aliquots of the cDNA were subjected to PCR using combinations of primers specific
for the heavy and light chains. The nucleotide sequences of the 5’ primers for the heavy and

ﬁght chains are shown in Tables 1 and 2 respectively. These sequences all contain, in order, a



10 were anal ysed by nucl eotide sequencing. d) Nucl eotide Sequence Anal ysis
Plasrnid DNA froma nunber of isolates containing Vh inserts was segﬂﬁgf?ﬂ
using the priners RL053 (see Table 5) (which prines in the 3" regi™ 004
the HCOW pronoter in pMR 14) and R720 (see Table 5) (which prines in the
5 region of human C - ganmma 4 and 15 al l.pws sequenci ng through the DNA

I nsert on pMR14). It was found that the nlcl eotide sequences of the Vh
insert in a nunber of clones were identical, except for differences in the

nsert in a number of ol e i dentical , "exce _
naependoni eercapaste S Tae iR R LG L e e e

m xture of Q. genyslaeh %ﬁ’ﬁnai Qfid Mot dfahPERulirageRNARe anl ¢tidatiinnedion and 20-30
nucl eoti de sequehce and predicted anino acid 20 sequence of the variable

domai n of tjelfeiey teked on die lasder peptidersERFAGEY hiTkFvo/APLss anubgigs AKabat ef al.,
Figure 7 (SEQ D NO 100) . To ,anal yse the |ight. . N he

derived frobequeneasef Wf%sﬁﬂfe@@ug‘f Q@@g?ﬁﬁrgt’%%ﬁoﬁggiﬂﬁ@éé Fﬁ:ﬁ%ﬂ%%?ﬁﬂth
(which prines, jn the 5. regi ARRAR afRwsnsequenci ng

t hr ough éhemﬁkﬁp 3#?”8%’gwgﬁég%¥ﬁ§§?ﬂﬁg§ﬁ1nedP“$ﬁ§”25 nucHZotide_seqpence
and predi cted am[pe 3agkichesLaB e B Tabhe3 Ihegégie shain psirreg spansthe I-Egonétims
in pool 2 were simlarly anal ysed. Again it was found tﬂﬂt {h}; nucl eotid
sequences off theemyiboinead comainga sestiionghte dpb HESORERS Spabif 1agafate Slogtf % or
differences in_t i gnal ide and i | dj ' hge 1-C
cl ones exanib§edl gg&?r?gﬁgﬂe%ghfaviys%@%t%sﬁ rﬁgéllgg?e ny ro%a%éﬁ%gﬁi%ah

di fferent pﬁjhgg@ﬁ off N@B ddiBody. X TTHE & Ofrirfdsd Dehidet ant A pdsrestsiedord sitd ng f3llitave
PCR st age. e determ ned nucl eotide sequence and predicted am Qo aM.ci d, .
sequenceiof clohing. VB Abtegicdordhapraners gentaing i matedisaawsrca Resed §ayhose pypd in

1 gonuct bothae iR PR Rere Fegh o AR o *heavy charne. 5 G
CH2: CH3: CH4: 1 OdBmblftichPoef prighitfs descHb8d ab&hd%nablehel BCR products for Vh and
V1 to be cloned directly into an appropriate expression vector (see below) to produce
chimeric (mouse-human) heavy and light chains and for these genes (o be expressed in
15 mammalian cells to produce chimeric antibodies of the desired isotype.
Incubations (100 ) for the PCR were set up as follows. Each reaction contained
10 mM Tris-HC1 pH 8.3, 1.5 mM MgCla, 50 mM KCl, 0.01% w/v gelatin, 0.25 mM each
deoxyribonucleoside tiiphosphate, 10 pmoies 5’ primer mix {Table 4), 10 pmoles 3 primer
(CL12 (light chamn) or R2155 (heavy chain) (Table 3)), 1 i cDNA and 1 unit Taq
20 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 agarose gel. Light chain reactions
containing 5° primer mixes from light chain pools 1, 2 and 7 produced bands with sizes
consistent with full length V1 fragments while the reaction from heavy chain reaction pool 3
25 produced a -fragment with a size expected of a 'Vh gene. The band produced by the light
chain pooi 1 primers was not followed up as previous results had shown that this band
corresponds to a light chain psendogene prodnced by the hybridoma cell. The band
produced by the light chain pool 7 primers was weaker than the band from the pool 2
primers and therefore was not followed up. Only the band from light chain reaction pool 2,
30 which was the strongest band, was followed up.
) Molecular Cloning of the PCR Fragments
The DNA fragments produced in the light chain reaction pool 2 were digested with

the enzymes BstBI and Spll, concentrated by ethanol precipitation, electrophoresed on a



15, CHI:

5' ATH G A)

CHI 2 : 5' ATGAAATGCAGCTGGGTCAT(G C) TTCTT3' (SEQ I D NO 13) 5'
ATGGGATGGAGCT( A, G) TATCAT(C, G (C, T) TCTT3' (SEQ ID NO. 14) &'
ATGAAG( A, T) TGTGGTTAAACTGGGTTTT3' (SEQ I D NO 15) - 2 DEC 2004

ACTTTGGE T, C) TCAGCTTG( G A) T3' (SEQ ID NO. 16)

5' ATGGACTCCAGCCTCAATTTAGITTT3" (SEQ I D NOp217)

5" ATGGCTGTC(C, T) T(G, A) & G C) GCT( G, A) CTCTTCTG3' (SEQ ID NO  18)

5' ATGE G A ) ATGGAGC( G T) GX G, A) TCTTT(A, O TCTT3' (SEQ ICJ NO 19)

5' ATGAGAGT A GATTCOIT FESTARal DNSEQnIdE)m\IG)heZﬁhoe of 400 base pairs recovered. These were
5' ATGG( C, A) TTGGGTGTGGA( A, C) CTTGCTATT3! '( Q ID NO 21) 5'

AT GGGCAGACTHARSAr e HEgaiaromta the wetor|

Qﬂflgure 4) that had been restricted with BstBI

5 ATCATCGT P CT T i ER et e eyt & cohd Moo a9 Blovmidhas

t he sequen

end. 20 TABLE 2 Qi gonucl eoti-de priners

chai ns. €L

CfRord m@q&m,mmg@ﬁ@ hQrcé 5ésuaﬁ'%& é&m%ﬁg g'ﬁ

I on of nouse
|Repr&¢fWM@ﬂA@@ﬁT@ﬁG@@ﬁﬁs wefeSE@allyEbd\KﬁuZ@r B;:S fdefeotide

5' ATG GAG( T, A) CAG ACACA CTCCTG T, C) TATGGGT3' (SEQ I D NO 27) CL3

' 5" ATGAGT

EHECAGGTCCT3' (SEQ I D NO 28) CL4 :

5 ATGOATIT( T &) AT ARV - S TRy S BB S ArS63YY eireaction pooi 3

5' ATGGATTT (Werd s #ed Gy G BIGATEA B P ph) T6G6AaBintd GEQeldr MITSIM) ( F’*‘f r@l593 that Bad

ATGAGGT( T,
NO: 32) CL7 be

O C(T, O.(T,O.TGT, QT(G QAT OT(T, O CTGA GG
D e e e oSS o s 2

CLS 5' A C) (A O TTT7. TCAAT3' (SEQ ID NO 34)
a5 o Gy R e s (526 1 N0 35) - @ O

5' ATGTATATATGT TH}T TGINTAIIESS ecf:&fr6d ARxNX36) 5 CLI |

5' ATGGAAGCCCCAGCT CA TCTCTT3 (SEQ I D NO 37) CL12A :

5' ATG( A ©

15

20

25

30

AGT(T P@s(rrg g]‘q’( rfo]@,ge(; AOTRTPE @E@erts Pras KENRB¥ed vsing
the primers R1053 (sce Table 5) (which primes in the 3’ region of the HCMV promoter in
pMR 14) and R720 (see Table 5} (which primes in the 5’ region of human C - gamma 4 and
allows sequencing through the DNA insert on pMR14). It was found that the nucleotide
sequences of the Vh insert in a number of clones were identical, except for differences in
the signal peptide and J regions. This indicated that the clones examined are independent
isolates arising from the use of different primers from the mixture of cligonucieotides
during the PCR stage. The determined nucleotide sequence and predicted amino acid
sequence of the variable domain of the heavy chain of antibody hTNF40 (hRTNF40Vh) are
given in Figure 7 (SEQ ID NO:100).

To analyse the light chain clones, the sequence derived from priming with R1053
(see Table 5) and R684 (SEQ ID NQ:62) (which primes in the 5’ region of human C-kappa
and allows sequencing through the DNA insert on pMRI15.1) was examined. The
nucleotide sequence and predicted amino acid sequence of the VI gepes arising from
reactions in pool 2 were similarly analysed. Again it was found that the nucleotide
sequences of the V1 insert in a number of clones were identical, except for differences in the
signal peptide and J regions, indicating that the clones examined were independent isolates
arising from the use of different primers from the mixture of oligonucleotides used during
the PCR stage. The determined nucieotide sequence and predicted amino acid sequence of

the variable domain of the light chain of antibody hTNF40 (hTNF40V1) are given in Figure
6 (SEQ ID NO:99).



CL12B: 5' ATGGAGACACATTCTCAGGICTTTGI3' (SEQ ID NGO 39) CL13

5' ATGGATTCACAGGCCCAGGTTCTTAT3' (SEQ I D NGO 40) 10 CLi14 : 7.DEC 2004
5' ATGATGAGTCCTQIO00AGITCCTGIT3' (SEQ ID NGO 41) CL15 : 5'ATGAA T GCCTGT 'ID
CATCTCT i GG T GCT3'" (SEQ ID NO 42) CL16

5" ATGGATT' | TCAATTGGTCCTCATCTCCTT3"' (SEQ I B3NO 43) CLI 7A

5' ATGAGGTGCCTA( A, G CT(C, G AGTTCCTG A, G G3' (SEQ I D NGO 44) CL17B :

5' ATGAAGTACTCTCGCTCAGITTCTAGE3' (SEQ I D NG 45) 15 CLI7C :

5" ATGAGGCATTCTCTTCAATTCTTGGEE" (SEQ I D NO 46) Each of the above priners has
t he sequence 5' GGACTGITCGAAGCCGCCACC3' (SEQ ID NO 47) added to its 5 end.
20 TABLE 3 @ABb&udl eotide priners for the 3' ends of nouse Vh and VI

%eonig) ;ggn@%})% |$3C|c'k!( %@g?@r% TEIoN o%%%%gACGTTTBI (SEQID

5' GCAGATGGECCCCTTCGTTGAGECTEH A, ©) (A, G GAGAC(G T, A) GTGA3'  (SEQ ID NGO 49) - 2
DEC 2004 25 TABLE 4 a) 5 Primer mxtures for light chain PCR reactions
pool 1CL25 @mpol 32 AEGMHGCBG@EGG@GHTQG@NCWB)’OGSEQ D BO:1HL9, CL17A

O 2h, (G, (B 305 MIPPEA BT Ry O AT TG CHEDEAT3 BEGIINOME o PoR
reactions i, s ATGAAG(A.T)TGTGGTTAAACTGGGTTTT3® (SEQ ID NO:15)
CH4: 5 ATG(GA)ACTTTGGG(T,C)TCAGCTTG(G,A)T3 (SEQ ID NO:16)
CH5: 5 ATGGACTCCAGGCTCAATTTAGTTIT3' (SEQ ID NO:17)
0 CH6: 5 ATGGCTGTC(CT)T(G,A)G(G,C)GCT(G,A)CICTTICTGY (SEQ ID NO:18)
CcH7 . 5'ATGG(G,A)ATGGAGC(G.T)GG(G,A)TCTTT(A,C)TCTTS’ (SEQ ID NO:19)
CHS : 5'ATGAGAGTGCTGATTCTTTTGTG3’ (SEQ ID NO:20),
CH9: 5 ATGG(C.ATTGGGTGTGGA(A,C)CTTGCTATT3' (SEQ ID NO:21)
CH10: 5'ATGGGCAGACTTACATTCTCATTCCT3 (SEQ ID NO:22)
/5. CH11: 5’ATGGATTTTGGGCTGATTTTTTTTATTG3’ (SEQ ID NO:23)
CHI2: 5'ATGATGGTGTTAAGTCTTCTGTACCT3 (SEQ ID NO:24)

Each of the above primers has the sequence 5’GCGCGCAAGCTTGCCGCCACCS (SEQ ID
NQO:25) added to its 5’ end.

20
TABLE 2

Oligonucleotide primers for the 5’ region of mouse light chains.

Ll : 5ATGAAGTTGCCTGTTAGGCTGTTGGTGCT3 (SEQ ID NO:26)
55 (12 : 5ATGGAG(T,A)CAGACACACTCCTG(T,C)TATGGGT3' (SEQ ID NO:27)
CL3 : 5 ATGAGTGTGCTCACTCAGGTCCT3' (SEQ ID NO:28)
CL4 : 5ATGAGG(G,A)CCCCTGCTCAG(A,T)TT(C,T)TTGG3’ (SEQ ID NO:29)
CL5 : 5'ATGGATTT(T,A)CAGGTGCAGATT(T,A)TCAGCTT3’ (SEQ ID NO:30)
CL5A - S'ATGGATTT(T,A)CA(A,G)GTGCAGATT(T,A)TCAGCTT3® (SEQ ID NO:31)
30 CL6 : 5ATGAGGT(T,G)C(T,.C)(T,CITG(T,C)T(G,OAG(T.OT(T.CICTG(A,G)G3'(SEQ
D NO:32)
CL7 : SATGGGC(T,ATCAAGATGGAGTCACA3’ (SEQ ID NO:33)



pool I: CH, CH2, CH3, CH4.. pool 2 : CH5, CH6, CH7, CH8. pool 3CH9, CH10,

CH 11, CH12. 20Table 5 prinmers used in nucl eotide sequence anal ysi s

R10535' GCTGACAGACTAACAGACTGITCC3' (SEQ I D NO 50) R7205' GCTCTCGGAGGHIHCINS
(SEQ I D NGO 51) 25Eval uation of Activities of Chineric Genes The activities

of the chineric genes were eval uated by, expressing themin mammalian cells
and purifying and quantitating the newly synthesi sed anti bodi es. The

met hodol ogy for this is described below, followed by a description. of the

b ochem e oo hssedcsrame sty L el ik o

Chimeric I@@I3i420dy for biological evaluation was produced by transient
expression.  of the appropriate heavy and light chain pairs after

co-transf@a i an $'WIGGHGASTCER#)EA(GANETCACTIOCTER SHEQMMRN@3fi um _
hosphate precipitation, - 2 ri.ar_to transfection,

genchonf@E]é)nt-' Pi’ﬁsﬁ@%?%%gﬁéggéﬂﬁﬁ&ﬁﬂ%éﬁfé@d—?’é)t he cells

counte T75 4l ; €9 t day, the

cul turg mlum véaé o aﬁg‘gﬁﬁcﬁ%ﬁ@w&e@gﬁ&trangﬁggﬁ]g?lm%?)( transfection,

t he cal ciggnophosphate ARSI GIAGTE, B8, POAAECCEYGETRTIT, 25,33 '0(SEQ2ID M

5 Cad 2 containing 50 g of each of heavy and light chain expression vectors
with 1. 20N@d38pf 2 x HBS (16.36 g NaC 1, 11.0 g HEPES and 0.4 g Na2HPO4 in 1

litre water wth_t H I i Iding | mmedi atel y
into the ; m&‘ﬁ%ﬁ@%‘?&% ‘ i@é&Gﬁ"&#ﬁbﬁaﬁq@% i ncubat or, the
medi um aRd jar eci PlRIGAMTCATATOYEL AATITTRG!! SSEQIDCKed4dy the addition
of 15 m Yo gl ycerol 1 n phosphate buffered saline (PBS) for I 10 m nute.

The gligceTiold wass'AgiABGAGTECTECCEAMBENe@Tonde (SEQ IPBEOAd i ncubat ed for

48- 96 hours in 2 medi. NI, A, LU I8k Ant i bod

coul d be e fi eﬁii%‘t‘ Hg’%o@t‘fabﬁﬂsu %‘b\}‘@ﬁﬁdi Fgga'tif)[ﬁaﬁ[g“gl’ ution f?/om
prot ei n ASepharpaeGEATRABA APrctirediid AACTOUTT3 EYERA 1D Rbes) wer e coat ed
overnight at 4Cwth a F(ab)2 15 fragnent of a@gol@xcl onal goat anti - human

Fc fragmatit] 7epec5 IATCABG HHAGTAIARSIRC.E)manidre Eeth NG d§EQIDINGE) 093)

hydr ogen GarBanas & 1GRs Tl tepes RO TR AR L 8B RR Ry s ng 5
times; 'tdeﬁ@;t | b NI A T RO T AT EPT GGG (SEQENGR460 be

quantitate

Each of the above primers has the sequence 5’GGACTGTTCGAAGCCGCCACCS’ (SEQ ID
NO:47) added to its 5° end.

20 TABLE 3
Oligonucleotide primers for the 3" ends of mouse Vh and V] genes.

Light chain (CL12) :
5’GGATACAGTTGGTGCAGCATCCGTACGTTT3" (SEQ ID NO:48)
25
Heavy chain (R2155 ) :
S’GCAGATGGGCCCTTCGTFGAGGCTG(A,C)(A,G)GAGAC(G,T,A)GTGA3’
(SEQ ID NO:49)



were diluted to approximately 1 gg/m in conjugate buffer (0.1 M Tris-HJ,
pH 7.0, 0.1 M 20 NaCl, 0.2%v/v Tween 20, 0.2% w v Harnnersten cagejt[&). d’ge
sanples were titrated in the mcrotitre wells in 2-fold dilutions [gzﬂ

a final volune of 0.1 nil in each well and the plates incubated at room
tenperature for 1 hour with shaking. After.the first incubation step the
pl ates were washed 10 tinmes with distillet water and then incubated for |
hour as be-fore with 0.1 mM of a nouse nonoclonal anti-human kappa (cl one
GD12) peroxidase 25 conjugated anti body (The Binding Site, code MP135) at a
di I ution of TABIRE7)0 in conjugate buffer. The plate was washed again and
substrate so| uti@ng(. ; ctions Substrate sol ution

cont ai ned 155) I.g Klg%e&lnﬁ}t%)ree??gﬁ%hgglﬁ%@ﬁgﬁgfdne (10 ng/nil in DVMSO, 150 1
hydr ogen peroxide (30% solution) in 10 m 0.1 M sodi um acet at e/ sodi um
citrate, pH 6.0. The plate was devel oped for 5-10 m nutes until the

absor bance @bol630: MBh2vas 30 approximately 1.0 for the top standard.

Absor bance at 630 n s nmeasured using a plate reader and the

concentralti paolot ¢ ﬁgrrpl e determ ned by conparing the titration curves
wi th those of tshe,%]gfgjard. - 20 EC 2004 27 c) Determnation of Affinity
constants b @l aCore anal ysis. The binding interaction between hTNF40 and
human TNF ngolimvesj![jsgat ed using BIA technology. An affinity purified goat
pol ycl onal anti body, directed ainst the constant region of hTNF40, was

i mobi | i sedponl & he %@96&13 r sensor chip surface using 5 standard
NHS/ EDC chem st Y: o | atively | ow. |l evels (200-500 RU) of hTNF40 were
captured topeﬁsﬁijre §s transport effects were mnimsed. Human TNF at

di fferengy ?gppnt_ cafizans was passed over the captured hTNF40 to al |l ow
assessnent the association Kkinegtic ol o t kNj ieniaf diigend,
buf fer was paeb&adiﬁltérqdﬁéjsﬁr(f‘aigﬁsl& ?hhﬁ‘tl’f?g\ﬂc‘gggsgg‘ilg‘tibg'ggb%f'ég’beLWn
nmeasured. The association and dissociation rate constants for the 10
interaction between solid phase hTNF40 and human TNF were cal cul ated, and a
KD val ue Wa%)deri5vpﬁimei5ﬁﬂﬁre§MaEthm¢B§RGe§ﬂ°Fﬁg of hTNTF40 The

nol ecul ar cl oning of genes for the variable regions of the heavy and |i ght
chai ns of the hTNF40 anti body and their use to produce chineric

(nmouse-h n) HTNF ' i has been described above. The nucl eoti de
and am ngggé%ﬂp%eqﬁg%%’?sﬁ%p?%’?{mri ne hTNF40 VI and Vbn are shown in
Figures 6 amgoir2 (SERIS ICIESIID @8 100), respectively. This exanple

descri bes the CDR- ti h FAO anti body. CDR-G afting of hTNF40
Li ght Chai npool 3 %ﬁ&,éﬁﬁ)?ﬁzh%}ﬁ‘ﬂ\‘ y 9

Table 5
20 Primers used in nucleotide sequence analysis

R1053 : 5*GCTGACAGACTAACAGACTGTTCC?’ (SEQID NO:50)
R720 : 5'"GCTCTCGGAGGTGCTCCT3 (SEQ ID NO:51)

75 Evaluation of Activities of Chimieric Genes

The activities of the chimeric genes were evaluated by expressing them 1In

mamnmalian cells and purifying and quantitating the newly synthesised antibodies. The

methodology for this is described below, followed by a description. of the biochemical and

cell based assays used for the biological characterisation of the antibodies.
Production of Chimeric hTNF40 Antibody Molecule

¢ antibody for biological evaluation was produced by transient expression.

30 a)

Chimeri

of the appropriate heavy and light chain pairs after co-transfection into Chinese Hamster

Ovary (CHO) cells using cal cium phosphate precipitation.



Alignment of the framework regions of hTNF40 |ight chain with those of the
four human |ight chain subgroups (Kabat et al., 1991, supra) reveal ed that
hTNF40 was nost honol ogous to anti bodies in hunman |ight chain subgrbk{p2(di
Consequently, for constructing 25 the CDR-grafted |light chain, the
framewor k regi ons chosen corresponded to ?rémse of the human group 1

consensus sequence. A conparison of the afmino acid sequences of the
framework regions of nurine hTNF40 and the consensus human group | |ight

chains is given j ig e 1 d ha re. 2 ' C
(underlined) bet \Qg’eﬁ’ (fll: WS t&%’éﬁe\éﬁgﬁ Sﬁﬁélcy]ﬁ“eg%ﬁ agﬁeg%m(%ﬁ? 5?6@?5 Jfre
that any Of@]ﬁbﬁfrﬁﬁe{jf RBTRMR ckured &ﬁ!’ﬁ?ﬁaﬁ;kﬂs&lﬂg BRI 0y isgen bi ndi ng

i dentified residues for investigation; these are at positions 46 and 60.
Based on this aOalthsinsxt dawpthe enkiensedifim s cBafged Bafduedbefoghtransfeation. WEoe
constructed. 'In the first of  these, hTNF40-gLI (SEQ ID N(')w)a resi dues 46
and 60 are twnsfagdiany theraalcm ﬁwll@temr@wﬂaiezmw&re%ymw 7 md gf .30

second, hTNE4Q-gL2 9 are__human consens

oo due Aurbis IGER D ae A oidien sk fro e it ExT o RS PR ST B
CDR- G afte 4 t | en
bel ow i n de }?QS_F%@QPE% ng\?lm&:ngl @gvergaggﬁﬁgao ?%%I'%IS?T EeH(()tl pg&}g&&sgg)é% %%%SHé)
vere used igdj ﬁshEEQi 207 . neitla Bla OB and a%ﬂgtxmmmate(l?ﬁ:ﬁ) theornadmanbf Eheacem usftarted
grafted |i ht chai n. The assenbl ed fragnent cks, the anti body | eader
sequence amwurha 37°Csin @02 Gv2iapithe H%?Fh“ﬂf pisFipItate Were Spmgyediand igg sell 55

f’é’é&?’éﬁs@“%q (e S PR BTt ok prkre v (Y

ATAGAGHHHAGhgeeACITKET) @WM%VEWITWM&TWnH PESTEATAGEAGATTAGET 3!
(SEQ I D NGO 53) oligo 3 P7984:

5' TACAGT GOEBAIPPROD AT AGHCET CTATTNE wheprtecApgibody could be purified
g&%ﬁ%&‘%@%&?@@é@%@%@%&i@@@% Sepharose

GAAATCAGTACCACT 'ELB | D NO 55) 25 oligo 5 P7986:
> ATTTC&CACTTA?O?%%%E %ﬁlﬁ%ﬁgﬁ%cﬁg Cc%gtpc\;irg%g;gright at 4°C with a F(ab),
15 fragment of a polyclonal goat anti-human Fc fragment specific antibody (Jackson
Immunoresearch, code 109—_006—098) at 5 pg/ml in coating buffer (15 mM sodium
carbonate, 35 mM sodium hydrogen carbonate, pH 6.9). Uncoated antibody was removed
by washing 5 times with distilled water. Samples and purified standards to be quantitated
were diluted to approximately 1 jg/ml in conjugate buffer (0.1 M Tris-HC1, pH 7.0, 0.1 M
20 NaCl, 0.2% v/v Tweep 20, 0.2% w/v Hammersten casein}. The samples were titrated in
the microtitre wells in 2-fold dilutions to give a final volume of 0.1 ml in each well and the
plates incubated at room temperature for 1 hour with shaking. After the first incubation
step the plates were washed 10 times with distilled water and then incubated for 1 hour as
before with 0.1 ml of a mouse monoclonal anti-human kappa (clone GD12) peroxidase
25 conjugated antibody (The Binding Site, code MP135) at a dilution of 1 in 700 in conjugate
buffer. The plate was washed again and substrate solution (0.1 ml) added to each well.
Substrate solution contained 150 pl N,N,N,N-tetramethylbenzidine (10 mg/ml in DMSQ),
150 i hydrogen peroxide (30% solution) in 10 ml 0.1 M sodium acetate/sodium citrate, pH
6.0. The plate was developed for 5-10 minutes until the absorbance at 630 nm was
30 approximately 1.0 for the top standard. Absorbance at 630 nm was measured using a plate

reader and the concentration of the sample determined by comparing the titration curves

with those of the standard.



CAGGGTACTA- AAGTAGAAATCAAACGTACGGAATTC3' (SEQ I D NO 56) 30 Fwd P7981:
5' GAATTCAGGGTCACCATCACTTGTAAAGCC3' (SEQ ID NO57) - 2 0 E C 2004 29 Bwd

P7980 5' GAATTCCGTACGTTTGATTTCTACTTTAGT3' (SEQ ID NO.58), 5 10 15 A-RdRC( 2004
reaction, 100 |, was set up containing, 10 MM Tris-HCL pH 8.3, 1.5 mM

MyCl 2, 50 mM KCl, 0.01% w' v gel atin, 0.252rM each deoxyri bonucl eosi de

tri phosphate, 2 pnoles of P7982, P7983, P7984, P7985, P7986, 10 pnol es of
P7980, P7981 and 1 unit of Taqg pol ynmerase. Reactions were cycl ed through
94C for | mnute,c)55C Deterthimitiortof Adfidity ¢@Gtdnds b Bea@Cure@anaB&iser 30 cycl es,
each reaction was anal ysed by el ectrophoresis on an__agarose gel and the
PCR f r agnent Thexbindag {ntespstion ebegegenah GNFEE avd pagan itV vas NaYsHEdekiveing Hie

recovered fragnent was rest.ricte ith the e Bst.El | ..and. Spit i

appropri ate IE%LPP\PW: "Sf‘ﬁéa%ﬁ%l%P?rfﬁwﬁ?%ﬁ?@fd%’%%ﬁ%gﬁ {i/lr é:teélc ?%"?Eé@ee%‘éh&g%‘?.
an agarose gel;ant §TRFA) OvasPRgBotiabdd BN ﬂ@;ﬂﬁﬁrﬁolz\;rﬁ&oééﬁécﬁdcﬁj Qitfacey8ling
slice and ligdted into vector CT1L5-gL6 (Figure 12), that ha revi ously

been di gest efgandutdh NEHSEDErehesm gtyyre sRelqtine]ya bow devebsc (4510-506r BY) dﬁsﬁTNE‘lQﬁVsﬁﬁ ng
anti body | eader sequence and the first.17 am no. acid o{%fram@ﬁﬁrlﬁ é}m Tr%ﬁ
ligation meeniednd SHSEE BEStFANTRPGSHES ¥EFi MEHREEY LR B8 #edTiNg
col oni es ang| ﬁtge%ﬂ'amfﬁlf (&N 1@%&2&%&“&%&@%%@?@0 482l S adssiént 80k 8sociation

sequenci ng. “P nucl eot 1 am no aci d sequence of the VI region of

hTNF40- gLl ilgpétieewFollowkrigghe &nj@ tiop SEQ gafdi, NOITB) wa@PasSehevaritbe sefiacsfso that the
Cor @ 0 (o o A . AR (R0 O e o
|5n %&a&@%@%@%@%ﬁ%hﬁgﬁﬁgagg %&nﬁ?% wold BBR3tRed, and a Kp value
5' TCTAGAT COMsAlR#dI TGCTAAGT TTGATGCAGCATAGAT CAGGAGCTTAGGAGC3' (SEQ ID
NO 60) 5' GCAGATGGTGIGCCATCTAGATTCAGTGGCAGTGGATCA
EXAMPLE 1
CDR-Grafting of " TNF40
15 The molecular cloning of genes for the variable regions of the heavy and hight
chaips of the h'TNF40 antibody and their use to produce chimerc (mouse-human) h'TNF40
aptibodies has been described above. The npucleotide and amino acid sequences of the
murine hTINF40 V] and Vi are shown in Figurcs' 6 and 7 (SEGQ ID NOS:55 and 100),
respectively. This example describes the CDR-grafting of the hTNF4(0 antibody.
20
CDR-Grafting of hTNF40 Light Chain

Alignment of the framework regions of hTNF40 light chain with those of the four
human light chain subgroups (Kabat ez al., 1991, supra) revealed that h'TNF40 was most
homologous to antibodies in human light chain subgroup 1. Consequently, for constructing

25 the CDR-grafted light chain, the framework regions chosen corresponded to those of the
human group 1 consensus sequence.

A comparison of the amino acid sequences of the framework regions of murine
hTNF40 and the consensus human group 1 light chains is given in Figure 1 and shows that
there are 22 differences (underlined) between the two sequences. Amalysis of the

30 contribution that any of these framework differences might have on antigen binding
‘dentified 2 residues for investigation; these are at positions 46 and 60. Based on this
analysis, two Versions of the CDR-grafted light chain were constructed. In the first of

these, hTNF40-gL1 (SEQ ID NO:8), residues 46 and 60 are derived from the hTINF40 light



GCCACAGACTTTACCCTAAC3" (SEQ ID NGO 61) R684: 5' TTCAACTGCTCATCAGAT3' (SEQ ID
NG 62) - 2 DEC 2004 30 Two reactions, each 20 i, were set up each
containing 10 mM Tris-HCL pH 8.3, 1.5 nmM WyCl2, 50 nM KCl, 0.01, W ggC 2004
gelatin, 0.25 nmM each deoxyri bonucl eoside triphosphate, 0.1 xg hTNF40-gLl,
6 pnoles of RI053/R5350 or R5349/ R684 ang, 0.25 wunits Taq pol yneri se.
Reacti ons were cycl ed through 94C for 1 nute, 55C for 1 5 mnute and 72C
for 1 mnute. After 30 cycles, each reaction was anal ysed by

el ectrophoresis,agn.an a i I 5igshnf

gel and r SRV elﬁgirﬂ?ﬁggggs%g?‘gg@l O%ﬂ?.(ggﬁi@%g)g@pﬁfe@gﬁre the%gg@ﬁsg?

subj ect ed #ﬁ ﬁg@ﬁ?ﬁ@ﬁuﬁ@m RhicPErorh i HTE@eI0 bt cHBA  pl, contained 10 mM
Tris-HC p gt , 1.5 mMMCl 2, 50 MMKCI, 0.01%wv gelatin, 10 1/5 of

each of the PCR fragnents fromthe first set of reactions, 30 pnoles of
R1053 and R684 and 2.5 units Ta I [ agtion tenperatures were as
above. Af t €onstriectpraRof Cﬁ%&ﬁaﬁﬁL&w&mﬁa th phenol / chl or of or m and
then with chlor.pfor mand.pr SF'rﬁ'NﬁeréJW!ié higdhaBek: iTheetelthamk following

preci pi Pate was recovered by centrifufatiorf, dissolved in the appropriate
buf f er ando\re?_ﬁlgr,];;ihekﬁ@om&ébﬂdhﬁ(mzy-rm%(ﬁsm& bsealnd USpPolyniknase Gharre Bedations)
|

product was alfy el ect rophoresed on_an agaro el d,the 270 base, pair
DNA  fr agn@@R)riecassemble f romcaied raftad; Beht £haw, | 35? sqmitlgd tfPF@“Vé'Et‘ 358

pMR15.1 (Figure 4) .that had Vi - Loeshedem th the sanme
enzymes. T@%ngb%pgﬁeW%cﬁﬂgg}ésﬂugtﬁ gggé}ggggﬁsrm Ecoli LMLO35 and
resulting colonies analysed by PCR restriction enzyne di gests and

nucl eoti de sequencing. The nucleotide 20 and am no acid sequence of the VI

regi oniof SUENA4RZPAL2 is shown in Figure 9 (SEQID NO9). CDR-Gafting of

hTNF40 Heavy Chaj - LR f ggﬁlaﬁf(‘; 1 ﬁ%ﬁ Eorl dvBhac:
using the %Wm%ﬁgégé%@s%ﬁﬁ or 'ﬁg |(3 t c aign. hTNF40 heavy
chain vas £puptdTGETATCAGIRPDADIEES IONOMRyan heavy chains bel onging to
subgroup 1 and therefore the consensus sequence of the human subgroup |

framewor ks was chosen to accept the hTNF40 heavy chain CDRs. To investigate
t he requi rerrerﬁt&%S a honol ogous human framework to act as an acceptor
framewor k 9P érafti ng, a second framework, human group 3, was sel ected

30 to hymagiseayANFEAARGRGCIRC TG TAGATGAGGHATET TROBAC TWRACE HeGIMG
different franmeworks region_is _shown. I e 2 where it can be seen that
hTNF40 di fmgTWﬁ@ﬁé%@%ﬁC@gm@q?@a%énsus at 32 positions
(underlined) and differs fromthe human subgroup 3 consensus at 40
positions -2DEC2C4

oligo 3 P7984: ‘
5 TACAGTGCCTCTT TCCTCTATAGTGGTGTACCATACAGGTTCAGCGGATCCG

70 GTAGTGGTACTGATTTCACS3’ (SEQ ID NO:54)

oligo 4 P7985
5’GACAGTAATAAGTGGCGAAATCTTCTGGCTGGAGGCTACTGATCGTGAGGGT

GAAATCAGTACCACTACCG3’ (SEQ ID NO:55)
25

oligo 5 P7986:
5 A'I‘TTCGCCACTTATTACTGTCAACAGTATAACATCTACCCACTCACATTCGGT

CAGGGTACT AAAGTAGAAATCAAACGTACGGAATTCS (SEQ ID NO:56)

30 Fwd P7981: |
" & GAATTCAGGGTCACCATCACTTGTAAAGCCY’ (SEQ ID NO:57)



31 (underlined). After analysis of the contribution that any of these m ght
make to antigen binding, residues 28, 38, 46, 67, 69 and 71 were retained
as donor in the CDR-grafted heavy chain ghl hTNF40. 1, using the ngL%Eﬁ1m4
framewor k. Residues 27, 28, 30, 48, 49, 69, 71, 73, 76 and 78 were

retai ned as donor in the CDR-grafted heav3? chain, gh3hTNF40.4 5 using the
group 3 franework. Residues 28, 69 and 71 were retained as donor in the
CDR- b afted heavy chain, ghl hTNF40.4 using the group | framework.
Constructi oBwifPX98R- G af t ed Heavy Chain ghl hTNF40. 4 ght hTNF40.4 (SEQ I D

n the pr esSAAOR Gt AEbHag At B pr ket LB e SE EONAS® ol T gonuct eot i des
were used in the PCR G oup | graft 15 oligo 1 P7989:
5' GAAGCACCAGGECL7CTTAACCTCTGCTCCTGACTGGACCAGCTGCACCTGAG  AGTGCACGAATTCS!

(SEQ I D NGO 63) olal BORZeEARIO102(, was set up containing, 10 mM Tris-HCI1 pH 8.3, 1.5 mM
5" GGITAAGAAGCCTGGT GCTTCCGT CAAAGT TTCGT GTAAGGCCTCAGGCTAC _
GTGTTCACAGANEATEEINGM KIHQOD %@ egelatil, DG6 meVireaglo deoxyribonucleoside triphosphate,

CATAGTCTGTCARDAVSSFA ¥ D8 PENEIRS)P B o 4o pFogacIes of £ 1950, PTOB1 and 1 unt of

GGOCT GAAATGGAT T T - o inute
TGACGACTT CA%I?%EEI D NO 86 4“;,éoﬂ;@}ic';fgﬂf)mtéf’ By Solsr Igpunute and
CCATGT AT GCAGFECRGT TGHMEGREEETAGHIFGRADTERARTCOT RORGTed GAASECUCBERCHDNG £i7)

--ZDEC2004 3 2 oli 6 P7993: 5' . ) ) )
CCACAAGCAC'ImmSg\(EIA ¢ ERCREmeT ekt domnBeschdaeco R saRgr P rmaigdety p

> oS ik ety s i i
ST PP P A B AR SRR BT\ Spllin the appropriate

CACAAT AGT AGAZRECABEGESTTOR ‘prddBBEQwhDfibEN 68l ctrophoresed on an agarcse gel and the 270

base pair DNA fragment recovered from a gel slice and ligated into vector CTIL5-gL6

(Figure 12), that had previously been digested with the same enzymes. The above vector
provides the missing antibody leader sequence and the first 17 amino acids of framework 1.
15 The ligation mixture was used to transform E. coli strain LM1035 and resulting
colonies analysed by PCR, restriction enzyme digests and nucleotide sequencing. The

nucleotide and amino acid sequence of the VI region of hTNF40-gl1 is shown in Figure 8

(SEQ ID NO:8).

20 Construction of CDR-Grafted Light Chain hTNE40-gL2.
hTNF40-¢L.2 (SEQ ID NO:9) was constructed using PCR. The following

oligonucleotides were used to introduce the amino acid changes:

R1053: 5’GCTGACAGACTAACAGACTGTTCC3’ (SEQ ID NO:59)
25
R5350: STCTAGATGGCACACCATCTGCTAAGTTTGATGCAGCATAGAT
CAGGAGCTTAGGAGC3’ (SEQ ID NO:60)
R5349: 5’GCAGATGGTGTGCCATCTAGATTCAGTGGCAGTGGATCA
30 GGCACAGACTTTACCCTAAC3’ (SEQ ID NO:61)

R684: 5"TTCAACTGCTCATCAGAT3’ (SEQ ID NO:62)



10 Fwd: P7988: 5' GAATTCGTGCACTCTCAGGTGCAGCTGGTIC3' (SEQ I D NO 70) Bwd P7987:
5" GAATTCGGTACCCTGGECCCCAGTAGTCCAT3' (SEQ I D NGO 71) 15 The assenbly
reaction, 100 .il, contained 10 rnM Tris-HCl pH 8.3, 1.5 nM MyC12, E& w
KC 1, 0.01%wv gelatin, 0.25 mM each deoxyri bonucl eosi de tri phosphza d
prole of each of p7989, p7990, p7991, p7995, p7992, p7993 and p7994, 10
pnol es of each of p7988 and p7987 and 1-Unit Taqg pol ynerase. Reactions
were cycled through 94C for 1 20 minute, 55C for 1 mnute and 72C for 1

) e e R T L S
o oo g R TR, Ao SPBS R TR Sl o,

an agar ose qsﬁﬁgt(g bl19§%%enzy§%m'\/'8§é?&l%é %Fff&o'ébfﬂﬁ% draRls PIOPR b1 5

di gested w e sane contai ns the human ganmma 4 ?;eavy

chai n consyamng ’Iraﬁgp@!?nmﬂ Méaddonsi werel @alddthvéigh $PFal forahdnispre, ,55t0efor 1
cl eaved vector is able to receive the digested DNA such that the 3 end of
t he di gebt ednDRAandi 7E'G morr éamlmgef r AdEr 1Y) toeles e@;ﬁ’d reﬂcupnewa%e@a@ﬁ@cb

encodi ng t const ant re er heav hesse
fromt higs 9156881’}“%3?1? Pe 4 4 gr?ﬁ‘é |a§'8t Gseﬁéghﬁa ?l%ﬁl%ﬁiih gel %ﬂ
to transf Ofgzgﬁerea%sﬁeldmbhﬂ&@hand resul ting bacteri aI col oni es screened by

restriction digest and nucleotide sequence analysis. In this way,
pl asmi d was i demliduogdofctbese avené thgntshibjectod tee second uewnseof RER. QheerMNFAU)@L

Charn gh3nkhicaoiPeh SFRERTs T SED 1o R Mehds00ahb ke O ay Eelang.
or 1 mor a0 e PtRBM e PER Tk Be IR GLSERAERS f36?1‘§“°"“‘%°c§¥’%ﬁ&d

graft oligeesas BA892F udifs Beg polymerase. Reactlon ternperatures were as above. Afterthe PCR
GATCCGCCAGGCTGCACGAGACCGCCTCCTGACT CGACCAGCTGAACCTCAG - AGTGCACGAATTC3! ( SEQ
benoFeBortamecrARR TEbCHpr i YmE an

| D NO 72) Oiei goixmrpgpes: exragted ‘ .
coancoon okt HERERE AR ol IO RabMed Btrbgespicn
dissolved in the appropriate buffer and restricted with the enzymes BstEIl and Spll. The
15 resulting product was finally electrophoresed on an agarose gel and the 270 base pair DNA
fragment recovered from a gel slice and ligated into the vector pMR15.]1 (Figure 4) that had

previously been digested with the same enzymes.

The ligation mixture was used to transform E. coli LM1035 and resulting colonies
analysed by PCR, restriction enzyme digests and nucleotide sequencing. The nucleotide

20 and amino acid sequence of the V1 region of hTNF40-glL2 is shown in Figure 9 (SEQ ID
NO:9).

CDR-Grafting of hTNF40 Heavy Chain
CDR-grafting of \TNF40 heavy chain was accomplished using the same strategy as
25 described for the light chain. hTNF40 heavy chain was found to be most homologous to
buman heavy chains belonging to subgroup 1 and therefore the consensus sequence of the
human subgroup 1 frameworks was chosen to accept the hTNFA40 heavy chain CDRs.
To investigate the requirement of a homologous human framework to act as an
acceptor framework for CDR grafting, a second framework, human group 3, was selected
30 to humanise hTNF40 heavy chain.
A comparison of hTNF40 with the two different frameworks region is_shown in
Figure 2 where it can be seen that h'TNF40 differs from the human subgroup 1 consensus at

32 positions (underlined) and differs from the human subgroup 3 consensus at 40 positions



CATAGTCTGTGAAGACGT3' (SEQ I D NO 74) 20 ol igo 4 P7995: 5
GGCCTGAAATGGATGGGTTGG ATTAATACTTAC ATTGGAGAGCCTATTTATGT

TGACGACTTCAAGGGCAGATTCACGITC3' (SEQ I D NO 66) 25 oligo 5 P7997: = 2 DEC 2004
5' GGAGGTATGCTGT TGACTTGGATGT GTCTAGAGAGAACGTGAATCTGCCCTT  GAA3' (SEQ I D
NO 75) oligo 6 P7998: 30 31

5' CCAAGTCAACAGCATACCTCCAAATGAATAGCCTGAGAGCAGAGGACACCEC  AGIGTACTAT3' (SEQ
ID NO 76) - 2 DEC 2004 34 oligo 7 P7993: 5'

WTTCGGTA%W%@%TME%W@’&EC@H@NB&S& might make to antigen
CACAATAGTA GICCTC3" (SEQ I D NO 77{\'@2 Fwd P7996: 5'

GAATTCGT CCAGRGHRARSTREAGST G&T4R' 67 $BGuIdT Necraytagkd 37¢mgmr in the CDR-grafied

100 1 cont hiaveha S TIPOICHOBEEETEP LI oes 25 FARGE 9 oy

w v gel ati ! 2i : s . 6
aeh of p7o8b, halobC ROt e g A Bl o of

each of p7\?$1§0 2k B9 8 Framah otk (REstduEa 8, pisl andetl asere rieiacd iao denandn dhe ¢BIRed
t hr ough 340 .0f 115 minute, 55C for | mnute 2%3172 for I mnute. After
30 cycles, gfaficd bertichninnalsl NP 4ctsits W BIPUBHARBISPORf-or of orm (1/1), then
with chloroformand precipitated with ethanol. After centrifugation, the
DNA was dissolved in the appropriate restriction buffer and digested with

ApaLl and Kpn e SSUhRLOeaffddag PRt Ch@n ghsBTNF4@l4f rom an agar ose gel
and |i gat egef]%?%&p}mm (Figure 5) that had previaously been_diti%ested W t h

the sane 20 enzygehTNFMRH (SBRY dPnAOIIe WatredtsReh Y hEXNSFUBR a PR laE R ant

regi on. Wien. pM14.is cl ed with I il £aVeanLy eel8fidsS
able to h%c@ﬂgﬁ@uflﬁ%u%qsgré’sﬁgé ! gﬁ%ﬁ%hgﬁmﬁheﬁg! préér%depor&t he di gested DNA
joins in re&?%dﬁﬂcl%&ﬁ”ﬁ@ Qe b iPthe@CROf the sequence encoding the gamma 4
constant region. Therefore, the heavy chain expressed fromthis vector

will be a gamma 4 isotype. The ligation mxture was used to transformE. 25
coli LMLO35 and resplting bacteria] colonies screened by restriction

di gestion aﬁBDUPn]u%rlagoti de sequence analysis. In this way, a plasmd was
identified containing the correct

15 oligo 1 P7989:
5'GAAGCACCAGGCTTCTTAACCTCTGCT CCTGACTGGACCAGCT GCACCTGAG

AGTGCACGAATTC3' (SEQ ID NO:63)

oligo 2 P7990:
20 5’GGTI‘AAGAAGCCTGGTGCTTCCGTCAAAG’ITTCGTGTAAGGCCTCAGGCTAC

GTGTTCACAGACTATGGTA3’ (SEQ ID NO:64)

oligo 3 P7991:
5’CCAACCCATCCATTTCAGGCCTTGTCCCGGGGCCTGCTTGACCCAATTCATAC

25 CATAGTCTGTGAACACGT3’ (SEQ ID NO:65)

oligo 4 P7995:
5 GGCCTGAAATGGATGGGTTGGATTAATACTTACATTGGAGAGCCTATTTATGT

TGACGACTTCAAGGGCAGATTCACGTTCS’ (SEQ ID NO:66)

30

oligo 5 P7992: |
5 CCATGTATGCAGTGCGTTGTGGAGGTGTCTAGAGTGAACGTGAATCTGCCCTT

GAA3 (SEQ ID NO:67)



sequence for gh3hTNF40.4 (SEQ ID NO 11) (Figure 11). 30 Production of
CDR-G afted Modified Fab Fragnment. A CDR-grafted, nodified Fab frga %t
based on anti body hTNF40, was constructed using the E. coli vecto r@ 70941 .
The variabl e regions of anti body hTNF40 are sub-cloned into this vector
and the intergenic sequence optimsed to create pTTQ(CDP870). The pTTO
expression vector is designed to give ri de to soluble, - 2 DEC 2004 35
periplasm c accunul ati on of reconbinant proteins in E. coli. The main
features of this plasmd are: 5 (i) tetracycline resistance marker -
antibiotic not inactivated by the product of resistance gene, hence

sel ection f](j) o F,%g%.d-cont aining cells is maintained; (ii) |ow copy nunber
- origin of e% ication derived fromplasmd pl5A, which is conpatible
with pl asmgg £oRLEGOBTT GOA EACAAGOAGCTEIIA A POFCTGHIGA TSCONGGADMICHT! e
tac pronoter for trancription of cloned gene(s); (iv) laclqg gene - gives
constit uti ¥6TEXPAETH TR (BEQIRNOAE) r epressor protein, nmmintaining the tac
pronoter_in the repressed state until induction with IPTG/ allol actose; 10
(v) OTp& si gnal sequence - gives periplasmc secretion of cloned gene(s);
and (vi) té@})s-} @tﬂ%g‘ﬂal coupling of OmpA signal sequence to a short |lacZ
peptide, ¢ ng eftficient initiation of translation The vector has been
devel oped $@ASYPCGGTACOOTAROCCTCAGTHBTCCATGHC ATRAGBGATCTOT ATCCICRAIG ¢
message by the design of a nethod to select enpirically the optinmm

i nt er geni CCAEéq%M@A@é%TQCg@T@ICQECf%LﬁE@@%@@-‘?bui |t cassettes. The
application of this in the construction of pTTQUCDP870) is descri bed.

Mat erial s and Methods 20 DNA techni ues Standard procedures were used for
protocaqlys ¥g!pbiggg DNA restriction, agarose gel electrophoresis, ligation
and transformation. Restriction enzynes and DNA modifyi ng7 enzymes were

obt ai ned f§ GAAMNERCETFTGAGTETOIABSTo A8 heOAgSr (WERARN R /0And were 25 used
according to the supplier's recomendati ons. DNA fragnents were purified
from agarose using the GeneC ean protocol (BIO 101). digonucl eotides were
suppl i ed bywd®segt: A i gonucl eotide Service and were synthesized at the 40
nrn scale. Plasm d DNA was isolated using Pl ni / Mdi kits

asmd DNA M
from Q ageHGARRRIGES TACESTREECGi-AGTACTCCATS’ (SEQ ID NO:71)
15 _
The assembly reaction, 100 i, contained 10 mM Tris-HC1 pH 8.3, 1.5 mM MgCl,,

50 mM KC1, 0.01% wiv gelatin, 0.25 mM each deoxyribonucleoside triphosphate, 2 pmole
of each of p7989, p7990, p7991, p7995, p7992, p’7993 and p7994, 10 pmoles of each of
p7988 and p7987 and 1 unit Taq polymerase. Reactions were cycled through 94°C for 1
20 minute, 55°C for 1 minute and 72°C for 1 minute. After 30 cycles, the reaction was
extracted with phenol/chloroform (1/1), then with chloroform and precipitated with ethanol.
After centrifugation, the DNA was dissolved in the appropriate restriction buffer and
digested with ApaLl and Kpnl. The resulting fragment was isolated from an agarose gel
and ligated into pMRI4 (Figure 5) that had previously been digested with the same
25 enzymes. pMR14 contains the human gamma 4 heavy chain constant region when pMR14
is cleaved with ApalLl and Kpnl, the cleaved vector is able to receive the digested DNA
such that the 3’ end of the digested DNA joins in reading frame to the 5’ end of the
sequence encoding the gamma 4 constant region. Therefore, the heavy chain expressed
from this vector will be a garnrma 4 isotype. The ligation mixture was used to transform E.
30 ;oli 1.M1035 and resulting bacterial colonies screened by restriction digest and nucleotide

sequence analysis. In this way, a plasmid was identified containing the correct sequence

for ghlhTNF40.4 (Figure 10) (SEQ ID NO:10).



Perkin Elner “Anplitaq' as recommended. DNA sequenci ng was perforned using
the 30 Applied Biosystens Taq cycl e sequencing kit. Shake flask induction
E. coli WB110 cultures were grown in L-broth supplenented with tet r.ag?: tizm
(7.5 wug/rnl). For inductions, fresh overnight cultures (grown at 30- ?
were diluted to OD600 of - 2 DEC 2004 363€.1 into 200 M L-broth in a 2 L
baffled flask and were grown at 30-Cin an orbital incubator. At OD600 of
0.5, ]PTG was added to 200 pM Sanples (nornalised for OD) were taken at
intervals. 5 Periplasm c Extraction Culture sanples were chilled on ice (5
m nutes) then cells were harvested by centrifugation. Follow ng

r esuspensi @ynitruekivn at OhdGraftédHea v Chab\iBhINIKHEE, 10 nM EDTA, pH 7. 4)
sanpl es were incubated overnight at 30 (:, then cl

rified . by, .
centrifugation. ghBhENEENH (SEQsH) MU b eps Féﬁﬁ%}ﬁaehfr & Jgﬁiglg\,\é),ygrlappmg

det er m ned ET.S.A Pl S e r ni Wi baduman
Fd 6045 (2Ogéﬂmcﬁaﬁdﬁ%;&?iﬁ@ﬁdﬂ}l\f‘ér?rg%ﬁéeg%éﬁ%%f%q@gﬁgiﬂjér,ggfoo Tltﬁ’lg f"”é}fg?’“@“
well). Aft %Bv&‘ﬁﬁmdﬁges W08 ukd RfithérORt € was | oaded per well; purified A5B7
gamma-1 "~ Fab®, initially at 2 pg/rnl, was used as a standard. Sanples were

serially diluted 2-fold 15 across the plate in sanple conjugate buffer (per
litre: 6.05 g trisgmnonethane; 2.92 g NaC; 0.1 m Tween-20; 1 m casein
(0.2%); plapws> i ncubated for 1 hour at room tenperature, with
agitation. Plates were washed and dried, then 100 P1 of anti-human C kappa
(GD12) - per oxi dase was added (diluted in sanple conjugate buffer).

| ncubati ongas 1 PGa#%:i ed out at roomtenperature for 1 hour with agitation.

Pl s e e e A et AR A ORBCARR R R SR B Rl b e iag

sol uti on; A aPpEhy Sh@gﬂju y sicheyysol ution (10 ng/m in
di net hyl su?ﬂb(&gro(g%ég)ﬁr.‘%sor{)an e at 630 nmwas read 4 - .6 mnutes after
substrate addition. 25 Construction of Plasmd pTTO 1 (a) Repl acenent of

the TT 9 Polylinker Plasmd pTTQ was obtained from Anmersham and i s shown
in Figure ®420AK804Y: quot (2 pg) was digested with restriction enzymes Sall

and EcoRl, ?;@TQGQ‘@@AG@@TGGEG@AT&Q}@réﬂ(ﬁagammm@mmmedr&mmm
f ragnent (2 p) was purified. Two ol |3onucl eoti des were synthesi zed

whi ch, yherCIMEaCAG AP TEEAARMEEAIDMNEG: BpA pol yl i nker regi on shown in
Figure 15. This sequence has cohesive ends which are conpatible with the
Sall and EcoRlI ends generated by restriction of pTT@@. By cloning this

ol i gonucl egﬁg(ggp'gg@psette' into the pTTQ vector, the Sall site is not
regenerated, “but the N

$CCAACCCATCCATTTCAGGCCCTTTCCCGGGGCCTGCTTAACCCAATTCATI
CATAGTCTGTGAAGACGT?3’ (SEQ ID NO:74)

20

oligo 4 P7995:

5 GGCCTGAAATGGATGGGTTGGATTAATACTTACATTGGAGAGCCTATTTATGT

TGACGACTTCAAGGGCAGATTCACGTTC3’ (SEQ ID NO:66)

25 oligo 5P7997: 7
5 GGAGGTATGCTGTTGACTTGGATGTGTCTAGAGAGAACGTGAATCTGCCCTT

GAA3’ (SEQ ID NO:753)

oligo 6 P7998:
30 5’CCAAGTCAACAGCATACCTCCAAATGAATAGCCTGAGAGCAGAGGACACCGC

AGTGTACTAT3’ (SEQ ID NO:76)



-2t EC 2004 37 EcoR site is maintained. The cassette encodes the first 13
am no acids of the signal sequence of the E. coli outer-nenbrane protein
Om- A, preceded by the Shine Dalgarno ribosonme binding site of the

gene. In addition restriction sites for enzynmes Xbal, Mnl, Styl ér?dcﬁ%gjﬂm
are present. The Munl and Styl sites are within the coding region of 5 the
OnpA signal sequence and are intended as 3#he 5' cloni ng sites for insertion
of genes. The two oligonuc]eotides which make up this cassette were

anneal ed together by m xing at a concentration of 5 pnoles/pl and heating
in a waterbleh7P39%98' C for 3 nminutes, then slow cooling to room

cut pTToe. SAATALTI eI AT G F AT AL R A SBEATARSRIGISTRI CCRETAG
by DNA 10@%&@%@%@%\%@@@@6@T@’ BEOAD NO:EMd Li gation Plasnid

pTTO- 1 was Cconstruct i gati ng one fragnent fromplasm d pACYCl 84

to two fragnents generated from pTQOmw. Plasm d pACYCl 84 was obtained 15
from New Engl and Bi ol abs, and a restriction map is shown in Figure 16. An
al i quot Y 2Fp)PR48: di gested to conpletion with restriction enzyme Styl,

then treat S%gAﬁgﬁf@ggmg@ggwAGtgb% @@q?g@rﬁ;gtﬁ%es bl unt ends by

cutting ba 'l ow n phenaol extraction and et hanol
precipitation, the DNA was restricted with enzyne Pvull, C) fragnments of
2348, 1081, 412 and 403 bp. The 2348 bp fragment was purified 20 after
agar ose geBva Bi®8i/ophoresis. This fragnent encodes the tetracycline

resi st ance rk i g s { fragnent was
then treat ég’a’@vﬁ& ﬁﬁfﬁ%ﬁéﬁgﬁdﬁﬁéﬁ%@ﬁ%g%ﬁg@sﬁq!gl)r enove 5'
term naio phosphat es, thereby preventing the self ligation of this

mol ecul'e. An aliquot (2 pg) of plasmd pTQOm was digested with enzgﬂrres
Sspl and EcoR!, TheGsanbly rect®@600 pl,fooaginsd t10vad Buy-HG lepH B0 moumibitedd 2

i o T r agranmdddote 0T ovirashe ) e oot Brm Ranr R EhAARIRErEbRcte o
gene. Anot ﬁfrea&l 51‘3#‘?99( 23060, fRboP 0B, p@g‘@lgg@% esh w998, Bogitholendf exenbf

generating Tragne of 72289,” 1670, 350 and 250 bp. The 350 bp fraqqgnt,
encodi ng t heoacamdp Rt &d | Onip XaginphahersesuBMssioandveriFY¢led BEPHE &1 telOfvlas

gel purified. 30_The three.fra re thep |i e DG LARRLRHLTRLE] Y
Squi ol b BN S B AR dHEAe C B deliiare TR B ASSeldnaReseh
cloning j ueg&é&éasw}?ﬁrpﬁ,eﬁ/cﬁfchfdrﬁan@y71/1 PDhers @b enoirefgrm Ehé presintatt witimethapolof
this plasmd i1s showmh in Figure 17. Plasm d- p'1TO-2 was then cre tfﬁ%ngff
i nsertion offtebNenweifugationg thdh M s s ﬂgﬁSpﬁvgt!i]tm -qu-’llai PPRAPHAE TEGHRIEN PY - 4,
This was obl 8l 08%:8° aBacPhad KpnFCRRL HLiidd fhdEh WAORBMcd oM B AL gel
and ligated into pMR14 (Figure 5) that had previously been digested with the same
20 enzymes. pMR14 contained the human gamma 4 heavy chain constant region. When
pMR14 is cleaved with Apall and Kpnl, the cleaved vector is able to receive the digested
DNA such that the 3” end of the digested DNA joins in reading frame to the 5’ end of the
sequence encoding the gamma 4 constant region. Therefore, the heavy chain expressed
from this vector will be a gamma 4 isotype. The ligation mixture was used to transform E.
75 coli LM1035 and resulting bacterial colonies screened by restricion digestion and
nuclcotidé sequence analysis. In this way, a plasmid was jdentified containing the correct

sequence for gh3hTNF40.4 (SEQ ID NO:11) Figure 11).

Production of CDR-Grafted Modified Fab Fragment.

30 A CDR-grafted, modified Fab fragment, based on antibody hTNF40, was
constructed vsing the E. coli vector pTTO-1. The variable regions of antibody bTNF40 are
sub-cloned into this vector and the intergenic Ssequence optimised to create

pTTO(CDP37O)- The pTTO expression vector is designed to give rise to soluble,



pHC132, and inserted into the corresponding sites in pTTO-1. Plasmd pTTO 2
is shomm in Figure 18. 5 Insertion of humani zed hTNF40 vari abl e regi ons
into pT T0-2 The variable Iight chain region hTNF4AQLI (SEQ ID NQ‘Q]D%@?QU
obtai ned by PCR "rescue' fromthe correspondi ng vector for mammali 4
expression pMR 10.1. The OmpA | eader sequt%nce repl aces the native Ig

i

| eader. The sequence of the PCR priners shown below. 10 5 primer: C GC
GCG GCAATT GCAGIGECC TTGECTGA 1' CGCTACCGT. AGCGCAAG

CTGACATTCAAAT GACCCAGA SEQ.ID NO.79) 3 primer: TT.
(S50 1D NG BRSO ROR T2t BRUEIPY L onars T T ha Ve At Phas

purified, di1 %@fﬂfﬂemth enzynmes Munl and Spll then gel purified. The
purified fr%g nt was then inserted into the Minn! / Spil sites of pTTO 2
to create the light cliin ientaeyalipeiratisapETORKENN S4ibDiofic Whleingelivaiesd @yhdgvy

chain region of gh3hTNF40.4 was obtained.in the same .way., 20 fromthe
vect or pGanpreduct of FesISaRFEAte ‘Fcetsﬁ}gcwobﬂa §ang£]§%éﬂlsﬁgpgwqmgg&pri mer :

GCTAT%ATTGCAGTG TR num@g;%@@%@ &rived from plasmid p15A,
CTGAGGTTCAGCTGGTCGAGTCAGGAGGE (SEQ | D NG 81) 25 3' pri mer:
GOCTGAGT TCGARIGAGAG SEDI¢ Bithipia8@)dsRohlzmmgeplIPORer e 1gplisaRst was purifi ed,

digested with enzynmes Nhel and al.. then sub-claoned.into t i
pDNAbENng- G 1 (Fi gure _@9‘5'. HFrgy ! nglieit%cagrpglﬁteﬁ?pr Cré‘ﬁl%éleoqfﬁiebﬁgéf%?&%%e
heavy chain was restrj;ct ed wqf,en $afikivaBehreddim Ff e kdpr@ssbh rotein,
Ecol: | site of pTT( hh’l% - F]fg{)é%?g g%bgg%e thel'v. .@}_Eh_:ol i‘_exp_ressiég)trl; I agrm' d
PTTO hTNFAO)aintaidinPiG: 20 @rbnB8eGpthcveprsicd ntatef unti instucion with&P (e nadokgtose;
Modi fi ed Fab-Expression In_the pITQ vector, nodified Fab. ex i rs
from a dici stronic rre&‘@ageong’ﬁtétﬁ“% SPFUEREE i GRES @ﬁ%?lﬁ&?ﬁeﬁ&k%zj\?’y%g h%?%a
The DNA seqﬁce,ggsz. 4;),|gt ween the two genes zn? (intergenic sequence, |GS) can
influence thé I'evel of expression of the heavy chain by 5 affecting the
rate of translational (vihi t{ranslasignalFequptirgRfl @mp4 §18Btlt SSANEREGhdc SE¥ G isAc e
may result in translatiaonal . ‘%ml Fols! :ween the |ight and heavy chains,
in that thePefH"Qﬁ’sﬂ%P‘F’ﬁgﬁm?n?gggorre ématy %géeﬁ?ul |y dissociate fromthe nRNA
after conpl etingrhd ghitochai teeaydrvéieped forlrabosgon nf malifiedyFre fegroehti from a
synthesi 135- ;;Eiestrogi'&: rrgensgzggrt]: byot{xe %Qggnsgi! 'P I%Bh?l%ldqg' ggeé&%@piﬂcaﬂy the optimum intergenic
sequence from a series of four purpose-built casseties. The application of this in the

construction of pTTO(CDP870) is described.

Materials and Methods
20
DNA technigues

Standard procedures were used for protocols including DNA restriction, agarose gel
elcctrlophoresis, ligation and transformation. Restriction enzymes and DNA modifying
enzymes were obtained from New England Biolabs or Boehringer Mannbheim, and were

25 used according to the supplier's recommendations. - DNA fragments were purified from
agarose using the GeneClean protocol (BIO 101). Oligonucleotides were supplied by
Oswel Oligonucleotide Service and were synthesized at the 40 nm scale. Plasmid DNA
was isolated using Plasmid DNA Mini / Midi kits from Qiagen. PCR was performed using
Perkin Elmer ‘Amplitag’ as recommended. DNA sequencing was performed using the

30 Applied Biosystems Taq cycle sequencing kit.

Shake flask induction
E. coli W3110 cultures were grown in L-broth supplemented with tetracycline (7.5

pg/ml). For inductions, fresh overnight cultures (grown at 30-C) were diluted to ODgno of



ri bosome binding site (honolgy to 16S rRNA) can al so have an effect, as can
t he di stance 10 and sequence conposition between the SD and the ATG ?Eﬁm}
codon. The potential secondary structure of nRNA around the ATG is ano g’P
i mportant factor, the ATG should be in a 'loop' and not constrained wthin
a stenl, while the reverse applies to thg SD. Thus by nodifying the
conposition and length of the 1GS it is possible to nodify the strength of
translational initiation and therefore the |evel of heavy chain production.
It is 15 |igkelno 1ol nAr-8RSth THR £ at daffed tAARSIAL heRakrdwl bi 3040 BEMSitd O
be achieved to nmaxi m se expression of the heavy charn of a given nodified
Fab. For exgouphter. WittGDgeofnbbli PTedwaFebied do B0G MM .e\iaimpids (@wpralisssd dor GBY be
tolerated, but for a different nodified Fab with different am no acid
sequence, aven gked ahdierHls.expressi on might prove toxic, perhaps because of
different efficiencies of secretion or folding. For this reason, a series
of four 20 intergenic sequences were designed (Figure 20), permtting the
enpiricad @@ﬁ%ﬁgﬁﬁ@&iﬂtﬁﬂﬁ@ﬁ the optinmum I GS for the hTNF40-based nodified
Fab. I1GS 1 and 1 GS2 have very short intergeni.c sequences, (-1 and +1
respectively) afdltaiegRmples sigie chuled: o dieve aNBRiEDy theaoerliselere, BH¥ISIRG Bk
the SD sequences_(und i LI .
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differ in their sequence conposition; |1GS3 has a "stronger' SD sequence.
Al'l sequences were studied for secondary structure (using nmfold program

and ‘op{d mA§§'eg'b]j§§&5§£:r as possible; however, wth tight coupling of
translatio wo chains the |ack of ribosonal dissociation nmeans
that the mVA maModdieddert cmicerdtatiops werriclemyinsd doridakSA- sPlates are coamdhaitd<on.
30 Conin of 1.GS variants Th casseti.es shown in FEigure
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20 then 100 yl of substrate selution was added (10 ml sodium acetate/citrate solution (0.1 M
pH 6); 100 w HzO, solution; 100 pl tetramethylbenzidine solution (10 mg/ml in
dimethylsulphoxide)). Absorbance at 630 nm was read 4 - 6 minutes after substrate

addition.

25 Construction of Plasmid pTTO-1

(a)  Replacement of the pTTQ9 Polylinker

Plasmid pTTQ9 was obtained from Amersham and is shown in Figure 14. An

aliquot (2 pg) was digested with restriction enzymes Sall and EcoRI, the digest was run on

30 a 1% agarose gel and the large DNA fragment (4520 bp) was purified. Two
oligonucleotides were synthesized which, when annealed together, encode the OmpA
polylinker region shown in Figure 15. This sequence has cohesive ends which are
compatible with the Sall and EcoRI ends generated by restriction of pTTQO. By cloning

this oligonucleotide ‘cassette’ into the pTTQ9 vector, the Sall site is not regenerated, but the
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Figure 22. {he h___gm@bhnﬁn@@ﬁ@ﬂmﬂd:ﬂ@nhe pl asmi d pTTQ CDP870) has the

sequence given in 115 | a S ePGemid
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CDP870. 10 Eff ted, . ' S,
(CDP870) | npfqalp g ag@’% 58913%?@[;{%@1{ 58 DNANG4OrelgRad WhElichizad I,

generating fragments of 2348, 1081, 412 and 403 bp. The 2348 bp fragment was punﬁcd
20 after agarose gel electrophoresis. This fragment encodes the tetracycline resistance marker
and the p13A origin of replication. The fragment was then treated with calf intestinal
alkaline phosphatase to remove 5' terminal phosphates, thereby preventing the self-ligation
of this molecule.
An aliquot (2 pg) of plasmid pTQOmp was di gested with enzymes Sspl and EcoRI,
25 and the 2350 bp fragment was purified from unwanted fragments of 2040 bp and 170 bp
following agarose gel electrophoresis; this fragment encodes the transcriptional terrninator
region and the lacld gene. Another aliquot (2 pg) of pTQOmp was digested with EcoRI and
¥mnl, generating fragments of 2289, 1670, 350 and 250 bp. The 350 bp fragment,
encoding the tac promoter, OmpA signal sequence and multicloning site, was gel purified.
30 The three fragments were then ligated, using approximately equimolar amounts of
each fragment, to generate the plasmid pTTO-1. Al cloning junctions were verified by
DNA sequencing. The restnction map of this plasmid is shown in Figure 17. Plasomd.
pTTO-z was then created by insertion of DNA encoding the human g light chain kappa

constant domain. This was obtained as a Spl I - EcoRI restriction fragment from plasmid



CDP870 has a long half life of approximately 11 days. W eval uated the
safety and efficacy of intravenous CDP8.70 in a random sed double-blind

pl acebo-control | ed dose escalating trial in patients with RA. Mt th?[];l%ﬁ][M
Patients: Patients aged between 18 and 75 years old and who satisfied

1987 revised Anerican Coll ege of Rheumattjgl ogy (ACR) diagnostic criteria
for rheumatoid arthritis (RA) (Arnett e , Arthritis Rheum, 31,
315-324, 1988) were recruited from outpati ent  Rheumat ol ogy cli nics at
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of the follm® é‘ﬁ Ragriteria: > 6 painful or tender joints; > 45 mnutes of
early m)rnl ng-stiffness; and erythrocyte sedinentation rate (E-SR) > 28
nun/ hr. They mnust have failed to respond to at |east one Di sease Mdifying

Anti - Rheunatic Dr DRA , haveb been off t pent  for at least 4
weeks. Corl-éié@g&@ig%—mg&ﬂgé” U %ﬁ—%—ﬁ%—"ﬁéﬁé‘—@g@ﬁﬂas > 7.5 ng/ day of 25
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potential not wusing an effective nethod of contraception were excl uded
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inforned copssHiyes obtained fromeach patient before enrolment. The study
was 30 approved by the |local research ethics conmttees. --2DEC2004 42
Treatment protocol: 36 RA patients were divided into 3 groups, each to
recei ve an_increasing dose of the trial drug (1, 5 or 20ng/kg). Each group
of 12 Wls T A IS y divided into 8 to receive CDP870 and 4 to receive

pl acebo. CDP870c@a@sGQGGHIA AFTECAEECTTNGYVENCEI TTUGSTACOGINGEGTAAG
total) over 60 m nutes. Pl acebo %Aodl um acet at e buffer) was given simlarly
as a si ngFEGARABIEARATOALES FCHOER IBVEY: 780 i nutes.  Treat ment was
given on an outpatient basis. After 8 weeks, all patients had the
opportunity to receive an infusion of either 5 or 20 ng/l-g of CDP870 in
open fashiPrprindd: A | ATENAGESETEATITACRAGE §32Q4DAEPiE0) ty was assessed
based on the World Health Organi zati on and Internati onal League of

Associ dfi ons for Rheumatol ogy (Boers et al., J. Rheumatol - Suppl ement, 41,
86-89, 1994) a%@wlﬁgm hmmm&galmﬁnm@uma iredact Eldh:ﬁﬁihﬁé(ﬁc(ﬁgéstecemml
din. Exp. Rheunmatol., 521-525, 1992) core data sets wth 28 jojnt
counts. 1Enghasgdml r@ﬂéﬁ@@a{%@ %Féppvﬁﬁﬂif ¢ Bmaé%éré@aerﬁw%tg@h%em 1y iy
Scor e (Pr e'VB F‘tplﬁblz‘v\) of .11\_; QLU é"\.-uu.., 641+ ;h%un g,%m“44*"‘4188u,§tg%@5mth )A\CR

responses criteria (Fel et al., Art
The variable hcavy chain region of g crh3hTNF40.4 was obtained in the same way

20 from the vector pGamma-4. The sequence of the PCR primers is shown below:

5’ primer:
GCTATCGCAATTGCAGTGGCGCTAGCTGGTTITCGCCACCCTGGCCCAAG
CTGAGGTTCAGCTGGTCGAGTCAGGAGGC (SEQ ID NO:81)

25
3’ primer: GCCTGAGTTCCACGACAC (SEQ ID NO:82)

Following PCR the product was purified, digested with enzymes Nhel and Apal
then sub-cloned into the vector pDNAbEng-Gl (Figure 19). After verification by DNA
30 sequencing, the heavy chain was restricted with enzyme EcoRI and sub-cloned inio the

EcoRI site of pTTO(TNF40L) to create the E. coli expression plasmid pTTO(hTNF40).



Rheum , 38, 727-735, 1995). Assessnents were carried out before treatnent
and at 1, 2, 4, 6 and 8 weeks after therapy. Patients were al so assessed
for safety and tol erance of the- study drug. Haematol ogy, biochem stz\rlg
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20 intergemic sequences were designed (Figure 20), permitting the empirical determination of
the optimum IGS for the hTNF40-based modified Fab. IGS1 and IGS2 have very short
intergenic sequences (-1 and +1 respectively) and might be expected to give closely
coupled translation; the SD sequences (underlined) are subtly different. These two
sequences will most likely confer a high level of translational initiation. 1GS3 and 1GS4

25 have a longer distance between start and stop codons (+13) and differ in their sequence
cdmposition; IGS3 has a ‘stronger’ SD sequence. All sequepces were studied for
secondary structure (using m/fold program) and ‘optimised’ as far as possible; however,
with tight coupling of translation of the two chains the lack of ribosomal dissociation means
that the mRNA may not be ‘naked’, preventing secondary structure formation.

30

Cloning of IGS variants
The IGS cassettes shown in Figure 20 have flanking Sacl and Mun] cloning sites.

They were built by annealing complementary oligonucleotide pairs. A vector fragment was

prepared by digesting pTTOMTNE40) with Sacl and Notl, and a heavy chain fragment was



Fi sher exact test). Table 6: Denographic details (nmean + standard
devi ation) 25 Duration Rheuma- Nunber Nunber Sex Ageof toid of - 7 DEC 2004
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nmg/ kg81: 759712-74(50% 41 5m g / kg82: 654+1313+55(63% 52 20 ng/;
082-6611114+134(50% 4+2 - 2DEC2004 d i ni c% Ef fi cacy: The proportion of

patients with ACR20 inprovenent for the r-protocol population with |ast
observation carried forward was 16.7, 50, 87.5 and 62.5% after 5 pl acebo,
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0.15, 1.14,7 1. and 1.95 after placebo, 1, 5 and 20 ng/ kg CDP870

(cogbi neg tgg%@bdrﬁmglyeﬂftécpmples oofoeagh aneslageekgo casttte. 3T compted) tpg fag
% e . ) ARETY.
of |t he vor Kupeses BleRgRn SHo NG e B AR O Rl BTl SHEREn

for Rheu ol oddfsayyset are shown in Figure 24. Followi ng the open
| abel do’sg%gfp’l%;g, simlar beneficial effects were achieved. O the 36

patients recruited into the study, 32 received a second infusion of CDP870.
The proportion of patients with ACR20 inprovenent frompre-first infusion
was 72.2 afibakeflaslsexprespoRpnalysisy 20 ng/ kg CDP870 at 4 weeks and 55.6 and

66. 7% at 8 week 3%\(,?rp‘i&n§estg%ﬁ TaeabiRt iNesE Wil strh ewal g0l Mbhad with the
a

i nfusi on-rel ated Teaction. ergic reaction or skin rash was reported.
In the doulleirdal kxylephasemnstiveraedubereanksed & egpression ip shawe flagks pleasibsts

B Y e R
g%{:)gg%) : ( ?1 %q%ﬂ%ﬁ%ﬂf% glff%?égf eXfidsbAgRINeaANdGS1 .pﬁaﬁl s afwimmulae gievieksmic
modified Fab rapidly with a peak at 1 hour post induction, after which the level recovered
falls. The peak is greater and the fall sharper for IGS1. These results are consistent with a
high level of synthesis, as expected for close translational coupling for these constructs.
15 IGS! apparently confers a higher level of heavy chain expression than does IGS2. In this
instance, it appears that this high- leve] of expression is poorly tolerated, since periplasmic
expression levels fall after the 1 hour peak. This is seen on the growth profile of the IGS!
culture (not shown), which peaks at 1 hour post induction before falling, suggesting cell
death and lysis. | IGS3 accumulates modified Fab more slowly but peaks at 2 hours post
20 induction with a higher peak value (325 ng/ml/OD), before levels fall. The growth of this
culture continued to 3 hours post induction and reached a higher peak biomass_(not shown).
This is consistent with a Jower level of heavy chain synthesis. 1GS4 accumulates material
at a slower rate still and fails to reach the high peak of productivity of the other 3
constructs. All IGS variants out-perform the original vector significantly. The bypothesis
95  that the different IGS sequences confer different rates of translational initiation is supported
by these experimental results. For. the hTNF40-based modified Fab it appears that a high
rate of heavy chain translational initiation is poorfy tolerated and is therefore not optimal.
A slower rate, as conferred by 1GS3, results in better growth characteristics and
consequently a better yield accumulates over time.
30 Following comparison of productivity in tbe fermenter the IGS3 construct was
elected as the highest yielding and was termed pTTO(CDPR70) - see Figure 22.
The heavy chain encoded by the plasmid pTTO(CDP870) has the sequence given in
SEQ ID NO:115 and the light chain has the sequence given in SEQ ID NO:113.



20 ny/ kg) devel oped | ower respiratory tract infections. These were reported
as mld or noderate. They were treated with oral antibiotics and resol ved
over 1-2 week period. 25 Three patients each in the |I and 5. ng/ kg hg;_rp[,{pgg[jt,
and one in the 20 ng/ kg group developed a wurinary tract infection 1-2

nmont hs after CDP870 treatnent. One adversge event was described as severe
whi ch was an epi sode of neck pain occurrihg 3 days after infr.. nwth 1
ny/ kg. Increase in anti-nuclear antibody was seen in 4 patients: | in the

| 1 1 t t
D1 36° Teval Pothuwian S DICG G, fithr et ModnBekig f oub tnega Ve uo) |
No change was fO‘fgo Rhﬂﬁ@d‘ﬁod% o5 i86kd- %Pfem) iiupatsanyith a direshed ROECABOA

45 CDP870 Pl asna centration andAnti - 870 1 evel s As expected, for  all
dose levls gf pEBPEH ist akmdvealbymcasmwncmfna:elngkaa)'ﬁ@med@@dldﬁ‘f &2 tEIncatEd bé‘?’ﬁ? of

i nfusi on and was dose proportional with plasma {i

sl owl y t her gajdneof, thﬁfﬁ@dﬁieéﬂsﬁ?ﬁ %ﬁ&’éﬁtbﬁ’é?qcﬁﬂn (R Bi‘gﬁéf}@ %Bﬁ%’fﬁl%appgarg% \yery
simlar to that 0 hV - HM16 87, vy@@nggtmg \afThe PEGE1avgiS
cal cul at ey @%SCHB&{@?)B gﬁ?%&@%% JTB% o re%r dosi ng, a si mbll ar profile to
singl e dose oﬁgc%%:bg@hMm Iqbﬁr%rl\zadd 1f@ﬂlh@mmgmmdﬁm€ﬂ7@ i ntravenous
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Neutral i zi ng TNFa is an effective treatnent strategy in RA. Currently, this
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t herapeutic I\Jﬁﬂ,mﬂgﬁﬂfﬂ Agiagent needs to bind TNFa with high affinity

and haveair(g asma half life, Iowantlgenlmtg and high tolerability
and safefy. It am&ieédsamgﬁ@lfdcfe@wm@ﬂ%saH Hitients with RA who

woul d benefit from TNFa cka I al caopd @ achi eMeohiese
obj ectives is thd'e Gﬁﬂﬁ‘ffjgt'ﬁ @Cgi?ﬂrhqeﬁgxxé%necol of a TNFa bi ndi ng

t hat CDP870, a ted, anti-TNFa, nodified Fab, is effective and well
tolerated by patients with RA. in vitro studies have shown that CDP870 has
simlar TNFa neg%ral izing activity to the nmurine anti--TNFa parent

ant i body. T %dy confirms that CDP870 reduced inflammation and

i mproved; sympl;ofe: in RA Cinical inprovenent as measured by the 25 ACR20

response criteria in the 5 and 20 roup %. . 759 to
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Rheumatology clinics at London, Cambridge, Norfolk and Norwich (United Kingdom).

ant i body fragurﬁgég]{mgﬁcéﬂb- ntr%Qc@dee es&dllathigltaalph@hummwtyl?s%udy, we find

20 Patients were required to have clin@cally active disease as defined by having at least 3 of the
following criteria: > 6 painful or tender joints; > 45 minutes of early morning stiffness; and
erythrocyte'sedimentation rate (ESR) > 28 mm/hr. They must have failed to respond to at
least one Disease Modifying Anti-Rheumatic Drug (DRARD) and have been off treatment
for at least 4 weeks. Corticosteroids were permiited if the dose was > 7.5 mg/day of

regnant women, nursing women and women of childbearing potential not

25 prednisolone. P

luded if
using an effective method of contraception were excluded. Patients were also exc

they had a previous history of malignancy, concomitant severe uncontrolled medical
conditions, previous failure of TNFo-nentralizing therapy or allergy to polyethylene glycol.

Written informed consent was obtained from each patient before enrolment. The study was

30 approved by the local research ethics committees.



mAbs (Elliott et al., Lancet, 344, 1105-1110, 1994 and Rankin et al., Br.

J. Rheumatol ., 34, 30 334-342, 1995). Previous study has shown that the

t herapeutic effect of anti-TNFa antibody is related to its plasma -2 DEC 2004
half-1ife and the generation of circulating antibodies (Maini et al.,
Arthritis Rhneum 38 (Supplenent) : S 186 14%95 (Abstract)). Qur study showed
that CDP870 has a plasnma half-life of 14°days which is equivalent to that
of a whole antibody - 2 EC 2004 46 (Rankin et al., (supra)) and nmuch | onger

than the half-life conjugated Fab' fragments. Further, CDP870
gener at ed ?ﬁﬁp’ﬂ?’éw F‘g\lfi@ﬂl evel s of antibody response. One of the inportant

obj ectives of t hqutgdgamé FefeQli RAITIE 3 tohdpt, Alagl aPickéily af Mbreasafedoke Of the
adm nistering this PEGyl ated Fab'. In our study, CDP870 appears wel |
tol erat ed. i@ diig Hbufler f20mghiey). dagliyeroig bf b2 wesedadbnly dissled sntochdp reseime

ot ol sl BN W SR B B
,« CDR870, i at J, cal ' i | o d
SuT 5 RIS lD, b PSR, el ue sl S v tehlhaly

in this's ermstu n
above- descgipbrdingsasmbgsinfitstonmef dD§ mxerpl 60 yninard. dUrdathenti Wit ghvta Scope
of the present invention as defined in the followng clains. - 2 DEC 2004

47 CLAI VB tutpaterapesisodiitend wethise b patieiys Bisbdierapppriynifpio mesap apNpfogion of

conprising a heav 5 _ghaij ei n_the.variabl e domain conprises a CDR
havi ng thee’?éedﬁé)ﬁ?g %ﬁ@én@%ﬁbi“hoﬁ“ﬁ?}’é@% (SEQ ID NOI) for CDRH 1, as
H2' in Figure 3 (SEQID NG 2) or as H2' in Figure 3 (SEQID NO7) for

CDRH2 or as H3 in Figure 3 (SEQ ID NG 3) for CDRH3. 2. An anti body nol ecul e
havi ng Epec€iificel aspefsgrentiuman TNFa, conprising a light 10 chain wherein the

vari abl e domai ngonprises .a.CDR having,the n Lven.as LI in.Figure 3
(SEQ ID NO 4) f F acé‘g“ﬁzw?snaﬁﬁaﬁf‘ebaée‘féggg? Bﬁﬁ%lsﬁe*’f@r OFgsaidigh ‘i
L3 in Fi guifeRakonal 1ldRghOoB)A dsbtiatdiBlor Rhculi€olasy i(Body #0Lechl Rhofmabpim 1

or claim2 conpri agﬁgg%theav chain wherein the 15 variable donmain

conpri ses SugbRn¢TEy §e 18 feurgpeear-geguespenring Riegumatisg) (BEERAR L (SwottQ

IDNO 2 or S L 7, o] I 1 3 _f CRRHZ;an 4

chai n V\he‘F’ef%r? {:ﬁ%[\!\%ﬁ 1»%%%”1&30;!#&1?-% é%%p%’sle@sg Blgcgﬁ?ﬁatgw ng tl%e%sg(alhle%g%ms'

given iy SEQ@%%S NG disedsoracEiR: | werBEQstdedN@y5DiseascCRRLRItQr SGIE (PRWO & &bDr
e

CDRL3. 20 4. 1e_anti body nolecule of claim3, which comprises SEQ |ID NO 1
for CDRHI, AntBEG Rbewe:. 38. H-48£659 D arbie AGR Teppanses Splenp HERePmet ¢r. /eBIRHS,

SEQ I'D NO 4, £ 38D Fas, P8y R QsmehRrwdrDR2icA: BErd Led¥debt 4 ar GDRL3;
6 and 8 weeks after therapy. Patients were also assessed for safety and tolerance of the
sudy drug. Haematology, biochemistry, anti-CDP870 antibodies and adverse events were

20 assessed at each visit.

CDP870 plasma concentration and anti-CDP870 antibodies:
CDP870 was measured by cnzyrhc—linked immunosorbent assay (ELISA). Serial
dilutions of patients’ plasma were incubated in microtitre plates (Nuoc) coated with
725 recombinant human TNFo (Strathmann Biotech GmbH, Hannover). Captured CDPE70
was revealed with horseradish peroxidase conjugated goat anti-human kappa light chain
(Cappel, ICN) followed by tetramethylbenzidine (TMB) substrate.
Antibodies to CDP870 was screened (at 1/10 plasma dilution) using a double
antigen sandwich ELISA with biotinylated CDP870 as the second layer. Bound antibodies
30 were revealed using HRP-streptavidin and TMB subsirate. The assay was calibrated nsing

a hyperimmune rabbit IgG standard. A unit of acuvity is equivalent to 1 pg of the rabbit.

standard.



5. The anti body nol ecul e of any one of clains | to 4, which conprises SEQ
ID NO 2 25 for CORH2. 6. The antibody nol ecule of any one of clains 1 to 5,
which is a CDR-grafted antibody nolecule. 30 7. The anti body nD|er2§E§§m4
claim6, wherein the variable domain conprises human acceptor franmewor
regi ons and non- human donor CDRs. - 2 DEC 2004 48 S. The anti body nol ecul e
of claim?7, wherein the human acceptor f#dAamework regions of the variable
domai n of the heavy chain are based on a human group 1 consensus sequence
and conprise non-human donor residues at positions 28, 69 and 71. 5 9. The
ant i body ”Qhﬁ%ﬂk@hﬂﬁa@ﬁﬁin17, wherein the human acceptor framework regions

of the variable domain of the heavy chain are based on _a hu 0, :
consensus  sequéftzesyl AsnERpIsaORoR- S 8 dho A §i5&?ekggsag§%%gjl’ntﬁgﬁgou§8,

38, 46, 67, 69 andﬁé@éﬁ%&%é&%ﬂ{gnhﬁf(&?gofﬁb@%% 629 fanGly@ddmy/ calvhigi disedze

human accepEpeIFEa € variabl e donmi g_of t he Elea_vy
chain are base Rnd AR (e RRARs Usr Bemtiende taatcindrepprasecol using
non- human c?SﬁBl?y g&&ggégg@a{n posi ti onsqg)?,_ 28, 30, 48 49, @9, 7@ 7_3D /6_and
78. 11. Fhe, apiddbestingipiceedire dhe diyasormelivity 8908 Was palelaed a5 Y nDAR=

human acceptor 15 framewark regions, of 1 var | I Do, QlentiBRtd)I100YT
chain are WRSWdx sqnaserRMm o (HfsD er}%‘aﬁgér% S }‘seu&geﬁllgg’t ggg%c%vrrpreinsje n(%n-human

donor residu 0S| . Ihe Fnti, hisdyoolad ectiveegrofpsawg’€one
o ol ai . B IRESR) Rc‘i%%?gﬁﬁé‘?‘ﬁ“ﬁg‘éi“féglh?%ﬁ?ﬁﬁ‘g” variabl b re i on, HINES0- gl

(SEQ | D NO fbhRadaBav ¥f thisabmparison atsis &l gnifigasiat WS %A BARSELPD
NO 11). 13. The antibody nol ecul e of .any one, of ' : L2 M3 &b 530 a2
Fab fragnenvas cbﬁlpaﬂ%todﬂ@qebédﬁurﬁ?@émoég3"ferecﬁwa°| tfarlgé % aﬁélgﬁt} Whi Ch i S Q;Eab
fragnent comprising a i iRathAVirAGstishadshauldnoe bgisehfor nnfSEQk

NO 111 afd “gﬁlrpl“fﬁll‘f C‘Hféﬁen@ﬁ'gg?ﬁémtc%% ?se%ence given in SEQ ID NO 113. 15.
The anti bodimepigg@g@h,e of any one of clains I to 12, which is a nodified Fab
fragnent having at the Ctermnal end of its heavy chain one or nore am no
acids to allow 30 attachnent of an effector or reporter nolecule. 49

- 2DEC2004 11(3 he anti body nol ecul e of claim15, wherein the additional
amino aci dsR ¥ a  nodified hi nge region containing one or two cysteine
resi dues topwhbslapkre effector or reporter nolecule may be attached. 5 17.

The ant i body "ol ecul © 0f & HAER <! FificbeRiiiRcodial de ggemni Tabie &

The mean age was 56 years and 30 patients were female. The mean duration of RA was 13

years and 21 patients were theumnatoid factor positive. Patients i the different groups bave

similar demographic characteristics. In the blinded dosing period, 6/12 placebo-treated

ew from the study fof deteriorating RA > 4, weeks after dosing. 2/24
for deteriorating RA/lost to

patieﬁnfs ‘withdr
20 CDP870-treated patients withdrew, both in the 1 mg/kg group,
follow up > 4 weeks after dosing. The difference was statistically significant (p=0.009,

Fisher exact test).

Table 6: Demographic details (mean & standard deviation)

25

Number Sex Age Duration Rheuma-  Number
M:E) of toid of

Disease Factor previous

DMARDs
Placebo 12 111 5148 1248 8(67%) 5+1
1 mg/kg 8 1:7 59+7 1247 4(50%) ilil
5m g/kg 8 2:6 54+13 1315 5(63%) 512
5 2.6 61+11 14+13 4(50%) 442

20 mg/kg



heavy chain having the sequence given in SEQ ID NO 115 and a light chain
havi ng the sequence given in SEQ ID NO 113. 18. An anti body nol ecul e
havi ng specificity for human TNFa, having a |ight chain 10 conpri ?iD’EQ m@e
sequence given in SEQ ID NO 113. 19. An anti body nol ecul e havi ng
specificity for human TNFa, having a light chain consisting of the
sequence given in SEQ ID NO 113. 15 20.4%n antibody nol ecul e havi ng
specificity for human TNFa, having a heavy chain conprising the sequence
given in SEQ I D NGO 115. 21. An anti body nol ecul e having specificity for
human TNFa, having a heavy chain consisting of the sequence given in SEQ
1D NGO 115, 20 An anti body nol ecul e having specificity for human TNFa,
havi ng a IC@’HP‘“ Cﬁcy‘conpri sing the sequence given in SEQ ID NO 113 and a

heavy chain comppi shRghotlif cFEEMRAGE vaihv TRP0 SEQRrbRoaAt k5 the2 pe2Brotdinl
anti body nol ecul e having specificity for human TNFa, havi n% a Iiéaht chain
consi sti ngpspuldtive sdtuéasc ebgirvaivni carSEQ{om aND was1 36.dn§0a 8ieassd GRal’ after

ant body npResbal & Srnanp Bk SHSEY i Gempned usatmant e o L8 Yorkd s
AR | . O 25, TWAICTThas an” j
2Ffinty nblem raroS ara g0 PR b rRls B ST Al el fortle 8ot
claims | tgo3chhbsPulaSoiwitnRisestservitibn camadcioonall wanbilbpdy4hTEADd 293

The anti body nol ecul e of any one of clains 1 to 3, which is-a chineric
anti body dtemplasehb.el.conmt 26 meda GEPF TG isombinpdnEeaigentiraiest Bﬁi‘?%l%ﬁdﬁ?ﬁ?ns

ot body moreLare0 8P 2R HHgs GG & Psct BIRRE. MR Shel el
to an gpi nQAkndnRtofhe WMRS HéalthIBrgbnik &foi aadl Inesnchtiohall Lengheal fssottiohafar an

effector or reporter nolecule. 29. The_conpound of claim 28, which
conpri ses Rirweidfielogyconniate st are sbownThEiggegbund of clai m 29, wherein the

Cl i m 30, wher o AITREONG OB W Sopory war &SP APicRendf (R SemnenRtee!

cl ai m 30, wher s I'sf/are an o

substit ut edr gfrsy 08 reBRABE el tehandy, Boly@liked £eeond dhfysibk e CTE8E00The
pol yoxyal ky1c ene ol-ymer or a branched or unbranched pol ysacchari d'?" 20
proportion of patients with ACR20 improvement from pre-first infusion was 72.2 and

15 55.6% after 5 and 20 mg/kg CDP870 at 4 weeks and 55.6 and 66.7% at 8 weel;s.-

Adverse Events

Treatment was well tolerated with no infusion-related reaction. No allergic reaction

or skin rash was reported. In the double-blind phase, thcré were 19, 38, 8 and 14 adverse

20 events in the placebo, 1, 5 and 20 mg/kg groups respectively. The comumonest was
headacbe with 9 episodes in 5 patients (1 placebo, 3 at 1 mg/kg, 1 at 20 mg/kg). One
patient who received placebo and 3 patients who received CDP870 (1 at 5 mg/kg and 2 at

20 mg/kg) developed lower respiratory tract infections. These were reported as mild or
moderate. They were treated with oral antibiotics and resolved over 1-2 week period.

25 Three patients each in the 1 and 5. mg/kg groups and one in the 20 mg/kg group developed a
urinary tract infection 1-2 months after CDP870 treatment. One adverse event was
described as severe which was an episode of neck pain occurring 3 days after inft.. 1 with

1 mg/kg. Increase in anti-nuclear antibody was seen in 4 patients: 1 in the placc:o group
(negative to 1/40), 2 in the 1 mg/kg group (negative to 1/40, negative to 1/30) and 1 in the

30 20 mg/kg group (negative to 1/40). No change was found in anti-DNA or anti-cardiolipin

antibodies.



32. The conpound of claim 31, wherein the one or nore polyners is/are a
nmet hoxypol y( et hyl enegl ycol ). 33. A conpound conprising the anti body

nol ecul e of claim 17 having attached to one 25 of the cysteine rez’ ﬁtﬁ@@ﬁt
the Gterninal end of the heavy chain a |ysyl-nal einide group wher

am no group of the |lysyl residue has covalently linked to it a

nmet hoxypol y( et hyl enegl ycol ) resi due havi n@S a nol ecul ar wei ght of about

20, 000 Da. 34. A compound conprising an anti body nol ecul e havi ng
specificity for human TNFc , 30 having a light chain conprising the
sequence given in SEQ ID NO 113 and a heavy chain conprising the sequence

given in SEQ | 115, .. havin ] f the cysteine residues
at the Ct eERP gﬁ%ﬁﬂn‘époflﬁéltrﬁg%@%b%@? EVDE)F%Q%% efrgmr e synthetic or
natural l'y- occur i ngRAky er 8] dssk le 3BT 0DP3 35, thdpeappasaractocompratisn ngcuared

anti body nol ecul @ having specificity for human TNFa, having a |ight chain
consi sting gf tehend efushs@ngindewas HOBEQOPOINGE! WIIB RipEN2CIREEIAICRafGFImAg

i sti f th [ in SEQ.1D 1 [
of the. cylot Sowly Sxreatay e TREBSTERPR RO AT SRR R0y AN e Cor

nore synthetic or r \/ = > C UL, L ROYERY She 3if-Ufe CaAPOLHMchisiedpLd Sieng
an anti bodya’ﬁbl%rgﬁ{bggﬁaﬁb%%v%dgggi Wig@tg?/ for humaen TNFa, having a light

chain conprjsignddyspruance @i vedosing, SEQimikmMpofile 8 shglh dgscaitfitingdvito
10 one of t cysteine residues at the Ctermnal end of the heavy chain a
| ysyl - mal ei obsdevedgr oup wherein each am no group of the lysyl residue has

covalently Ii nkelq8frlo it a ig%%gg%%&%?%%gi%ﬂpginﬁngpgmeqém@ Wa¥ i Mgw aor

nmol ecul ar wei ght oXBEut conmpound conprising an anti body

nol ecul a .d}ﬁi?‘iﬂﬂ@-i ficity for human TNFa, 15 having a |ight chain
consi stielrgg g’# t he sequence given in SEQ ID NO 113, having attached to one

of the cysteine residues at the C-termnal end of the heavy chain a

| ysyl - mal ei m de ,group wherein each am no group of the lysyl residue has
coval ent|y PisiR&d%®0 it a nethoxypol y(ethyl enegl ycol ) residue having a

mol ecul ar wei ght n@fir@bané TREcGHE Biectiz@ n38imeht stoapayunR A ofprreeh ghiarequires
anti body nol ecul e having specificity for human TNF Qy) havi ng a he?:vyfuézlgﬁii n
conpri sing theess efjbisesicaiagens.iSAclSEG HEIRES T0T HsR)IHG TSEPURRGA F§TEHET of
the cysteine residues at the.C-term n e If2irf avent needs

| ysyl - mel%i BEOFAD- ﬁ#‘lﬁgﬁfﬁ/\?@%ﬁ%ﬁ tgatﬁl:%nug%nltuﬁg' g’rt%%bggmt helv?{gllglh;}l?dlr e% due has

OV, Sy PRSP goeak st sy i
anti body nojoagubisichand safeypetialspaiceds foobe ReassmDITNEAL PHSRSS ﬁ@i%k%eggv wonld
of 't he. cySt btasbt fssk RO BIOTKHE. R PR PRIPEL AT ST B TR Bt AR Ges Snene
ysyl-mal ei ggn?ggation with polyethelene glycol of a TNFo binding antibody fragment made in E.
790 coli. Ip this preliminary study, we find that CDP870, a PEGylated, anti-TNFo, modified
Fab, is effective and well tolerated by patients with RA.

In vitro sltud'ies have shown that CDP870 has similar TNFo. neutralizing activity to
the murine anti-TNFo. parent antibody. This study confirms that CDP870 reduced
inflammation and improved symptoms in RA. Clinical improvement as measured by the

25  ACR20 response criteria in the 5 and 20 mg/kg groups .(75 %, 75%) was comparable to
etanercept (60%) (Moreland et al, Annals Int. Med., 130, 478-486, 1999} and infliximab
(50%) (Maini et al., Lancet, 354, 1932-1939, 1999). At the middle and highest dosage
jevels tested, the therapeutic effect Jasted 8 weeks which is comparable to previous other
mAbs (Elliott ez al., Lancet, 344, 1105-1 110, 1994 znd Rankin et al, Br. I. Rheumatol., 34,

30 334-342, 1995). Previous study has shown that the therapeutic effect of anti-TNFa.
intibody is related to its plasma half-life and the generation of circulating antibodies (Mami

et al., Arthritis Rheum.38, (Supplement) : S186 1995 (Abstract)). Our study showed that
CDPS870 has a plasma half-life of 14 days which is equivalent to that of a whole antibody



group wherein each am no group of the lysyl residue has covalently |inked
to it a nethoxy 30 poly(ethyleneglycol) residue having a nol ecul ar wei ght
of about 20,000 Da. 40. A conpound conprising an antibody nol ecul e haVvibhg004
specificity for human TNFa, having a light chain conprising the sequence
given in SEQ 1D NO 113 and a heavy chai mg2 - 2 EEC 7004 conprising the
sequence given in SEQ ID NGO 115, having attached to one of the cysteine
residues at the C-termnal end of the heavy chain a |ysyl-nmaleimde group
wher ei n eagRankif 1@lY (a@fiﬁh)pindtrh&li lwaYdr thasthd belf- hifsoftonsahpinaley Babhkagmemsi t
a nmet hoxypol y(ethyl enegl ycol) residue having a_nol ecul ar wei ght of about
20, 000 Da. Farthgr, C%DB&?ﬂomnmted@m?esmgvémela@g RBBOYY Hespersst e havi ng
specificity for human TNFa, having.a light chain consisting of, the.
sbquence g ven (SR Dbt Sbiives Hos SRk Etine Phgolsreiiy and
sequence gi i : &ﬁﬁk% j at 0P¢7 ' i

resi dues atsgt?ﬁ’ebg%%ﬁggﬁ%t% ené)i,ruj gﬂ?ﬁ%?ﬁ%avﬁy%ﬁgﬁ%}t,gl ysyﬁpr%%i&h’léﬁg%%?%ﬂp
wher ei n faghthbRghntunthergstodipwilf bé heedeyi syl assens taligaeina soxiavgleapediaily thekek 0
‘it a methoxypol y(ethyl eneglycol) resjidue havjng a nol ecul ar wej ght of
about 20, Odermpalingfmg diseasntiniselgn Aed él@mrés}@ééngahg been s§RPIGHCVIR cEapgicsBt 1
to 27, congg%s%gg.qﬂpybrid CDR conprising a truncated donor CDR seguence
wherein th Hﬁ portion of the 15 donor CDR is replaced by a different
sequence and f onp&uAiRdHACCDRPEA isGRBapdiicallieffadive 1o dYA b egal ®elftoletatidind 2,
wherein the mssing part of the CDR sequence is fromthe antibody from
whi ch t he fhissmwbtdkorsgddons of the antibody nolecule are derived. 20 44.

The ant.i body nol ecul f claim erein AT.SSIN art of the.
sequend® is def @éodﬁq g%rﬁnge@[&)iﬁ?ﬁ\gﬁ%ﬁﬁ? 66%%}8%6;\% e%ég (%%s‘r’erﬁslglgreﬁ g}r‘ree 2
regi ons. 45,4 I8 oaRkiRsYcopPbeGE pfoseht iaehtiones offildah e fbliohinddiainper ei n
CDRH2 of the heavy 25 chain is hybrid in the antibody nol ecule. 46. The
anti body nol ecul e of any one of clains 42 to 45, wherein the truncation of
the donor CDRis from1l to 8 amno acids. 30 47. The anti body nol ecul e of
claim 46, wherein the truncation is from4 to 6 amno acids. 53 -2DEC2004
48. The anti body nol ecul e of any one of clains 42 to 47, wherein the
truncation is nmade at the Ctermnus of the CDR 49. A DNA seguence which
encodes the heavy and/or light chain of the antibody 5 nolecule of any one
of claims 1 to 27 and 42 to 48.



50. The DNA sequence of claim 49 conprising the sequence shown in SEQ I D
NG 8 or 10. 1051. The DNA sequence of claim49 conprising the seqqg?ﬁglﬁm9mn
in SEQID NO 10 or 11. 52. The DNA sequence of claim49 conprising

sequence shown in SEQ ID NO | 10, 1124e¢r 114. 15 53. A cloning or
expression vector containing the DNA sequence of any one of clains 49 to
52. 54. An E. coli expression vector conprising the DNA sequence of any one
of clainmse 49 20 to 52. 55. The E. coli expression vector of claim54 which
is pTTQ(CDP870Q). 56. A host cell transfornmed with the vector of any one of
cl ai ms H3LA . 25 57. A process for the production of the antibody

nol ecul e of any one of clains 1 to 27 and 42 to 48, conprising culturing
the host cell of claim56 and isolating the antibody nolecule. 30 58. A

process ffor tAe aRHBEHCHoRuRS hihe g@?émﬂ@;@y foheabd NHo, agmmiendh I@éa&?y
to 27 and 42 to 48, conprising culturing E. coli conprising an E. co

expr e$sichainvebdrein the oapiable idomairh eorbpifses eqUbRchavaig theysequancefzivdnainbli58 t o

55 and isol atin dy ecu The gcess of
orar m sgiawerbiEQrD ShthobuicnBPucy el df tipgk Bnd Bt shes B SEo° A
t her ape rs tfﬁf C 3ﬂ@§§2t MHgsul e of
any 5 (L)ti Sf% (cﬁa rrsﬂ?'*ti)oﬁg an gfggggggmgéﬁkﬁgsgm%ggfgygny one of
claims 28 to 41. 61. The anti body nol ecul e of any one of clainms 1 to 27 and
42 to 48, having specificity for hunan TNFa, or the conpound of any one of

clh ai ms 228 g 0 4’sm| ambochfs?omukrlé@vmgwgp%m igiBt F Byperhd ANFRL eprirising=a. i
¢
heurtd: GTa wPRreECPe §aR B o R S Sosd] CLR bl #S%ag&ﬁecu?%%fman

one of qil (EB(? 113 N@ﬂ@l falr2cDRL48as havh Fgeurd 3 (SBECID NO: SyfcfrC(IDRuEaﬁt aENFa
or the conpound one of claims 28 to 41 in the manufacture of a
medi candrﬂlnﬂbgumﬁe(sﬂ“:&mh@wﬁ)bfc@lﬂai hol ogy medi ated by TNFa. 64. The use

of claim63, wherein the pathology is rheumatoi d- or osteo- arthritis. 20
65. The vector pDNAbEng-GlL as shown in Figure 19.

3. The antibody molecule of claim 1 or claim 2 comprising a heavy chain wherein the
15 variable domain comprises a CDR having the sequence given in SEQ ID NO:1 for CDRH1,
SEQ ID NO:2 or SEQ ID NO:7, for CDRH2 or SEQ ID NO:3 for CDRH3 and a light chain
wherein the variable domain comprises a CDR having the sequence given in SEQ ID NO:4

for CDRL1, SEQ ID NO:5 for CDRL2 or SEQ ID NO:6 for CDRL3.

20 4. The antibody molecule of claim 3, which comprises SEQ ID NO:1 for CDRHI,
SEQ ID NO: 2 or SEQ ID NO:7 for CDRH2, SEQ ID NO:3 for CDRH3, SEQ ID NO:4 for
CDRLI1, SEQ ID NO:5 for CDRL?2 and SEQ ID NO:6 for CDRL3.

5. The antibody molecule of any one of claims 1 to 4, which comprises SEQ ID NO:2
25 for CDRH2.

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

antibody molecule.

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

acceptor framework regtons and non-human donor CDRs.



66. The vector pTTQ(CDP870) as shown in Figure 22. 67. A polypeptide having
the am no acid sequence given in any one of SEQ ID NOS: I 25 to 73 pL( 7004
SEQUENCE LI STING <110> CELLTFCH CHI ROSCI ENCE LI M TED <120> BI OLOG CAL
PRODUCTS <130> P021741WD <140> <141x8<160> 115 <170> Patentln Ver. 2.1
<210> 1 <211> 5 <212> PRT <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: hTNF40 CDRHL <400> 1 Asp Tyr Ay Mt Asn

15 <2108 2  §R&Latibddy malkaite RREIAAIB WIS the hahaSagepne eranadrk re@dd>
Description of Artificial SeVence: hTNF40/ human hybrid CDRH2 <400> 2 Trp

|| e Asn ThrtheTwariable danpirGof the dichve cligin &k sbasep o8er hvalan group 11 Fongngds G y

<210> 3 <211> 9 K <212> PRT <213> i f.i,ci
sequence and comprise non—huan%g dor'?grtrleglldﬁésaalt pOSSel gr?sn&? 65%{219 31,

5 9 The antibody molecule of claim 7, wherein the human acceptor framework regions
of the variable domain of the heavy chain are based on a human group 1 consensus

sequence and comprise non-human donor residues at positions 28, 38, 46, 67, 69 and 71.

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

10 of the variable domain of the heavy chain are based on a human group 3 consensus
sequence and comprise non-human donor residues at positions 27, 28, 30, 48 49, 69, 71, 73
76 and 78.

11.  The antibody molecule of any one of claims 7 to 10, wherein the human acceptor
15 framework regions of the variable domain of the light chain are based on human group 1

consensus sequence and comprise non-human donor residues at positions 46 and 60.

12.  The antibody molecule of any one of claims 1 to 11, comprising the light chain
variable region hTNF40-gl1 (SEQ ID NO:8) and the heavy chain variable region
20 gh3hTNF40.4 (SEQ ID NO:11).

13.  The antibody molecule of any one of claims 1 to 12 which is a Fab fragment.

14. The antibody molecule of claims 12 and 13, which is a Fab fragment compnising a
25 Theavy chain having the sequence given in SEQ ID NO:111 and a light chain having the
sequence given in SEQ ID NO:113.

15.  The antibody molecule of any one of claims 1 to 12, which is a modified Fab
fragment having at the C-terminal end of its heavy chain one or more amino acids to allow

30 attachment of an effector or reporter molecule.



<223> Description of Artificial Sequence: hTNF40 CD3 3 <400> 3 Ay Tyr Arg
Ser, Tyr Ala Met Asp Tyr 1 5 2 <210> 4 <211> 11 <212> PRT <213>
Artificial Sequence <220> <223> Description of Artificial Sequengg; Qgﬁﬂlﬂo
CDRLI <400> 4 Lys Ala Ser @ n Asn Val 48y Thr Asn Val Ala 1 5 10 <£ >'5
<211> 7 <212> PRT <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: hTNF40 CDRL2 <400> 5 Ser Ala Ser Phe Leu Tyr Ser 1 5
<210> 6 1&€211%h® antbdd>neREuk2dBx=laint 15, i ehakinSbqueldgmnabamno e@idsform a

Description.of Artificial Sequence: hTNF40 CDRL3 <400> 6 Q. n r Asn lle
Tyr Pro itk hinge 5°200 GO PHE. Dﬁwoééﬁ‘f@epﬁﬁ*d@%%wg"iqﬁ %ec? t&eflience
<220>

reporter molecule may be attached.

5 17.  The antibody molecule of claim 12, which is a modified Fab fragment comprising a
heavy chain having the sequence given in SEQ ID NO:115 and a light chain having the
sequence given in SEQ ID NO:113.

18.  An antibody molecule having specificity for human TNFa, having a light chain
10 comprising the sequence given in SEQ ID NG:113.

19.  An antibody molecule having specificity for human TNFa, having a light chain
consisting of the sequence given in SEQ ID NO:113.

15 20.  An antibody molecule having specificity for human TNFa, having a heavy chain
comprising the sequence given n SEQ [D NO:115.

21. An antibody molecule having specificity for human TNFa, having a heavy chain
consisting of the sequence given in SEQ ID NO:115.

20
22.  An antibody molecule having specificity for human TNFa, having a light chain
comprising the sequence given in SEQ ID NO:113 and a heavy chain comprising the
sequence given in SEQ ID NO:115.

25 23.  An antibody molecule having specificity for human TNFo, having a light chain
consisting of the sequence given in SEQ ID NO:113 and a heavy chain consisting of the

sequence given in SEQ ID NO:115.

24. A variant of the antibody molecule of any one of claims I to 23, which has an

30 improved affinity for TNFa.

25. The variant of claim 24 which is obtained by an affinity maturation protocol.



<223> Description of Artificial Sequence: hTNFA0 CDRA2 <400> 7 Trp Ile Asn
Thr Tyr Ile Ay GQu Pro Ile Tyr Val Asp Asp Phe Lys 1 5 10 15 Gly <210> 8
- 2 DEC 2004 3 <211> 321 <212> DNA <213> Artificial Sequence <22Dpi( ¥@21>
CDS <222> (1)..(321) <220> <223> Desciption of Artificial

Sequence: hTNF40- gLI <400> 8 gac att caa atg acc cag agc cca tcc agc ctg agc
gca tct gta gga 48 Asp lle @n Met Thx G n Ser Pro Sex Ser Leu Sex Ala Ser

Val Gy 265 1QhiontiBaly 6041y06% @Caic] a6t Wigth aamubas aagTRg nddecinal 9gt
act aac 96 Asp Arg Val Thr Ile Thr Cys Lys Ala Ser A n Asn Val Gy Thr Asn

20 25 30agtikodyddNIgfl§. t at cag caa aaa cca ggt aaa gcc cca aaa gcc ctc atc
144 Val Ala Trp Tyr Gn G n Lys Pro Ay Lys Ala Pro Lys Ala Leu Ile 35 40
45 tac agt gcc tot ttc ctc tat agt ggt gta cca tac agg ttc agc gga 192

Tyr Ser Aha S aﬁﬁb%tg}t*‘m-g}ércu@eﬁf ﬁt)/yorwf hidhsTY ko A GhitRes S8dhiFedc %ggéédgg ?

tcc ggt agt ggt act ttc acc ctc acg atc agt agc ctc cag cca

Ay Sex @ldlechly cédmprifihe thbrligheuanthheddye clhign Getablee dofhins Rsfo tHEd mofdclbhaBO
gaa gat ttc gcc act tat tac tgt caa cag tat aac atc tac cca ctc 288 Qdu
Asp Phe Antbomyoft{amPpr Cys G n G n Tyr Asn Ile Tyr Pro Leu 85 90 95 aca

ttc ggt cag ggt act aaa gta gaa atc aaa Thr the Ay Gn dy Thr Lys Val
GQu lle Lys

28. A compound comprising the antibody molecule of any one of claims 15 to 23
having covalently attached to an amino acid at or towards the C-terminal end of its heavy

10 chain an effector or reporter molecule.
29.  The compound of claim 28, which comprises an effector molecule.

30.  The compound of claim 29, wherein the effector molecule comprises one or more

[5 polymers.

31.  The compound of claim 30, wherein the one or more polymers is/are an optionally
substituted straight or branched chain polyalkylene, polyalkenylene or polyoxyalkylene
polymer or a branched or unbranched polysacchande.

20
32. The compound of claim 31, wherein the one or more polymers is/are a

methoxypoly(ethyleneglycol).

33. A compound comprising the antibody molecule of claim 17 having attached to one
25 of the cysteine residues at the C-terminal end of the heavy chain a lysyl-maleimide group
wherein each amino group of the lysyl residue has covalently linked to it a

methoxypoly(ethyleneglycol) residue having a molecular weight of about 20,000 Da.

34. A compound comprising an antibody molecule having specificity for human TNFa,
30 having a light chain comprising the sequence given in SEQ ID NO:113 and a heavy chain
comprising the sequence given in SEQ ID NO:115, having attached to one of the cysteine
residues at the C-terminal end of the heavy chain one or more synthetic or naturally-

occurring polymers.



100 105 <210> 9 <211> 321 <212> DNA <213> Artificial Sequence <220>
<221> CDS <222> (1) (321) <220> <223> Description of Artificial

Sequence: hTNF40-gL2 321 <400> 9 gac att caa atg acc cag agc cca t £ ACtg
agc gee tct gta gga 48 Asp lle A n Ml Thr G n Ser Pro Ser Ser "L @@@ﬁ

Ser Val Gy 4 15 10 15 gac cgg gtc acc atc act tgt aaa gcc agt cag aac gta
ggt act aac 96 Asp Arg Val Thr Ile Thr Cys Lys Ala Ser G n Asn Val Ay Thr
Asn 20 25 30 gta gcc tgg tat cag caa aaa cca ggt aaa gcc cca aaa ctc ctc
atc 144 Val Ala Trp Tyr Gn Gn Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile 35
40 45 taBSagt Agcampatndtcompeisingtaatanaihvdy giolepute loymg weciigyy fmrdumml ”ﬁlﬁﬁalgz
Tyr Ser Ala Ser_ Phe Leu Tyr, Ser. Ay Val Pro Tyr.  Arg Phe Ser

tce ggt zbgvmagtilgab@hag,xaﬁonStSélna@éthﬁ@qa@&eﬁlﬁen&gﬁ%ﬁbml&%gnféeéewochaser

con oot Forbitie e fafertleifeliin SHQ IR NOT s HlvidsMtafhdh £ e F HOesifl)

Asp Phe pliuEbrat Té TrmiRds effl bfGhe Hdky ASiainl bee BY 'mdre Osyhﬂiét@&:rgﬁht&’éllgﬁ
ttc ggt cag ggt act aaa gta gaa atc aaa Thr Phe Ay Gn Ay Thr Lys Val

Gu Ile bysurig@polydBr<210> 10 <211> 354

36. A compound comprising an antibody molecule having specificity for human TNFa,
having a light chain comprising the sequence given in SEQ D NO:113, having attached to
10 one of the cysteine residues at the C-terminal end of the heavy chain a lysyl-maleimide
group wherein each amino group of the lysyl residue has covalently linked to it a

methoxypoly(ethyleneglycol) residue having a molecular weight of about 20,000 Da..

37. A compound comprising an antibody molecule having specificity for human TNFa,
15 having a light chain consisting of the sequence given in SEQ ID NO:113, having attached
to one of the cysteine residues at the C-terminal end of the heavy chain a lysyl-maleimide
group wherein each amino group of the lysyl residue has covalently linked to it a

methoxypoly(ethyleneglycol) residue having a molecular weight of about 20,000 Da.

20 38. A compound comprising an antibody molecule having specificity for human TNFe,
having a heavy chain comprising the sequence given in SEQ ID NO:115, having attached
to one of the cysteine residues at the C-terminal end of the heavy chain a lysyl-maleimide
group wherein each amino group of the lysyl residue has covalently linked to it a
methoxypoly(ethyleneglycol) residue having a molecular weight of about 20,000 Da.

25 _

39. A compound comprising an antibody molecule having specificity for human TNFa,
having a heavy chain consisting of the sequence given in SEQ ID NO:1135, having attached
to one of the cysteine residues at the C-terminal end of the heavy chain a lysyl-maleimide
group wherein each amino group of the lysyl residue has covalently linked to it a methoxy

30 poly(ethyleneglycol) residue having a molecular weight of about 20,000 Da.

40. A compound comprising an antibody molecule having specificity for human TNFa,

having a light chain comprising the sequence given in SEQ ID NO:113 and a heavy chain



<212> DNA <213> Artificial Sequence <220> <221> CDS <222> (1) (354) <220>
<223> Description of Artificial Sequence:ghl hTNF40.4 (Figure 10) 321 <400>

Val
gtc
Val
tgg
Val
act
Tyr
ttc
Thr
ctg
Arg
t at
Al a
Leu

Gn
aaa
Ser
gtc
Arg
tac
I'le
act

Leu
aga
Ses

gcc
Met

Val

10

15

20

25

30

10 cag gtg cag ctg gtc cag tca gga gca gag gtt aag aag cct ggt gefnési@ n
tcc

Leu Val Gn Ser Ay Ala Gu Valk Lys Lys Pro Ay Ala 1 5 1

gtt tcg tgt aag gcc tca ggc tac gtg ttc aca gac tat 96 Ser Val Lys

Cys Lys'Ala Ser Ay Tyr Val Phe Thr Asp Tyr 20 25 30 ggt atg aat

@&ﬁpﬁﬁﬁﬂ ﬁ%e%ﬁﬂlcggﬁ/eﬁQQ Qe ID1Ng0das, hgdn@bhi@achdd to &Ghe/oMile AsRine p
AlaPro Gy Gn Gy Leu Qu Trp Met 35 40 45 ggt tgg att aat

eastduggat QRgC{tmtnlnﬁltenﬂaIf thetheayachkaiy a kyeylipdeinglly group whereis pachhr

amibubet tediovl Hiidhschon Py Hokeis 1 e Ry By FRARRB R,

%%Pdulfil viREa mgIEcuBS wel, td%JaBon:Io&ﬁ)ﬁQ 75 80 atg gag ctg tca tct
gac acc gca gfg tac tat tgt 288 Mt A u Leu Ser Ser Leu

GI u Asp Thr Al a VaI Tyr Tyr Cys 85 90 95 get aga gga tar- aga tct

atg gac tac g ggc cag ggt_acc 336 Ala Arg Gy Tyr Arg Ser_Tyr
Abp Twccm;ppu@ﬁyo@nsx@ynﬁnﬁ q@mmbsulfi@vwép@qlﬁ%)b r ppianckNFe g
Thr, Val

having a llgl? chain consmg‘ ng og &l%%eéll-l}enCé %g‘v]én xrcl)’ gﬁQ Iﬁlli%fl NNd a heavy chain

consisting of the sequence given in SEQ ID NO:115, having attached to one of the cysteine
residues at the C-terminal end of the heavy chain a lysyl-maleimide group wherein each
amino group of the lysyl residue has covalently linked to it a2 methoxypoly(ethyleneglycol)
residue having a molecular weight of about 20,000 Da.

42.  An antibody molecule according to any one of claims 1 to 27, comprising a hybrid
CDR comprising a truncated donor CDR sequence wherein the missing portion of the

donor CDR is replaced by a different sequence and forms a functional CDR.

43. The antibody molecule of claim 42, wherein the missing part of the CDR sequence
is from the amtibody from which the framework regions of the antibody molecule are

derived.

44,  The antibody molecule of claim 43, wherein the missing part of the CDR sequence

is derived from a germline antibody having consensus framework regions.

45, The antibody molecule of any one of claims 42 to 44, wherein CDRH2 of the heavy

chain is hybrid in the antibody molecule.

46. The antibody molecule of any one of claims 42 to 45, wherein the truncation of the

donor CDR is from 1 to 8 amino acids.

47. The antibody molecule of claim 46, wherein the truncation is from 4 to 6 amino

acids.



<213> Artificial Sequence <220> <221> CDS <222> (1)..(354) <220> <223>

Descri ption

gtt
Leu

Thr

cag
Val
tcc
Al a
cag
Al a

gga
du

gac
Thr

Val

10

15

20

25

30

ctg
Au
t gt
Al a
ggc

Pro Gy

of Artificial Sequence: gh3hTNF40.4 (Figure 11) 354 <400> 11 gag
gtc gag tca gga ggc ggt ctc gtg cag cct ggc gga 48 du Val Gn
Ser Ay Ay Ay Leu Val d% Pro Ay Ay 1 5 10 15 -1 &6l ¢H§ aga
get gca tct ggt tac gtc ttc aca gac tat 96 Ser Leu Arg Lou Ser
Ser Ay Tyr Val Phe. Thr Asp Tyr 20 25 30 gga atg aat tgg gtt

CqQe %ﬁb@tﬁgnﬁﬂé‘cu%‘ 8f 932 oh99f 1Ami 48 0@ Y WMitreiiSte TrhcMidn A 0
Lys Gy Leu Gu Trp Met 35 40 45 ggt tgg att aat act tac

gaageatlﬁxeﬁ-termams@éthegé]aRagc gtc 192 Gy Trp Ile Asn Thr Tyr lle

Pro
aca

26"

gac

Ile Tyr Ala Asp Ser.Val 50 55 60 aag ggc aga ttc acg ttc tct
tcc aag tca aca gca tac 240 Lys Ay Arg Phe Thr Phe Ser Leu

Ia‘%ﬁi D;l@% sgg{lelﬁga\w@é{l e@l%?gegB%é 1%%\'}/ é&ﬁ/oﬁ,@ii’ghﬁs&agm be @%ﬁ afj\{ilgoc%lga

Holechletof\aly oh¥ of dMimEY s BBar&DAf:QEa 4%t aga gga tac aga tct tat gcc
tac tgg ggc cag ggt acc 336 6 Ala Arg Gy Tyr Arg Ser Tyr Ala Met

Trp
36"

10.

51.

orll.

52.

Gy @d@n dy Thr 100 105 110 cta gtc aca gtc tcc tca Leu Val
Sthe DNR sefubtce dfclait 49 Zomprisifg fiie sehiencé Sow In 48 thAoguence

The DNA sequence of claim 49 comprising the sequence shown in SEQ ID NO:10

The DNA sequence of claim 49 comprising the sequence shown in SEQ ID

NO:110, 112 or 114.

53. A cloning or expression vector containing the DNA sequence of any one of claims
49 to 52.

54.  An E. coli expression vector comprising the DNA sequence of any one of claims 49
to 52.

55.  The E. coli expression vector of claim 54 which is pTTO(CDP870).

56. A host cell transformed with the vector of any one of claims 53 to 55.

57. A process for the production of the antibody molecule of any one of claims 1 to 27
and 42 to 48, comprising culturing the host cell of claim 56 and isolating the antibody
molecule.

58. A process for the production of the antibody molecule of any one of claims 1 to 27

and 42 to 48, comprising culturing £. coli comprising an F. coli expression vector

comprising the DNA sequence of any one of claims 53 to 55 and isolating the antibody

molecule.



354 <220> <223> Description of Artificial Sequence:part of a priner
sequence <400> 12 gccgccacc <210> 13 <211> 26 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: prinmer ﬁ-@@'
<400> 13 atgaaatgca gctgggtcat sttctt 26 <210> 14 <211> 26 <71b
<213> Artificial Sequence <220> <223> Description of Artificial
Sequence: prinmer CH2 <400> 14 atgggatgga gctrtatcat sytctt 26 <210> 15
<211> 26 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence:priper. CH3 <400> 15 26  atgaagwigt ggttaaactg, ggtttt
- 2DEC20049<21 0bhepgocesaticlaip 58 wherein WHHEQ@HHN@PH%F iisc%aegeééa 3&%@1 >
<223> Description of Artificial Sequence:priner CH4

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

5 oneof claims 1 to 27 and 42 to 48 or the compound of any one of claims 28 to 41.

61.  The antibody molecule of any one of claims | to 27 and 42 to 48, having specificity
for human TNFa, or the compound of any one of claims 28 to 41, for use in treating a
pathology mediated by TNFc.

10

62.  The antibody molecule of or compound claim 6!, for use in treating theumatoid- or

osteo- arthritis.

63.  Use of the antibody molecule of any one of claims 1 to 27 and 42 to 48, having
15 specificity for human TNFe, or the compound of any one of claims 28 to 41 in the

manufacture of a medicament for the treatment of a pathology mediated by TNFa.

64. The use of claim 63, wherein the pathology is theumatoid- or osteo- arthritis.
20 65.  The vector pPDNAbEng-G1 as shown in Figure 19.

66.  The vector pTTO(CDP870) as shown in Figure 22.

67. A polypeptide having the amino acid sequence given in any one of SEQ 1D NOS:1
25 to7.



<400> 16 atgractttg ggytcagctt grt <210> 17 <211> 26 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:priper
CR5 <400> 17 atggactcca ggctcaattt agtttt <210> 18 <211> 26 <212= 2004
<213> Artificial Sequence <220> <223> Description of Artificial Sequence:
prinmer CH6 <400> 18 atggctgtcy trgsgctrct gttctg <210> 19 <211> 25 <212>
DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: prinmer CH7 <400> 19 atggratgga gckggrtctt tmctt <210> 20 <211>
23 <212> DNA <213> Artificial SequepagncRd@zr1g223> Description of
Artificial Sequence: prinmer CHB 23 26 26 25 <400> 20

<110> CELLTECH CHIRCSCIERCE LIMITED
<120> BIOLOGICARL PRODUCTS
<130> PO21741W0

<140>
<141>

<160> 115

<170> PatentIn Ver. 2.1

<210> 1

<211> 35

<212> PRT

<213> Artificial Seguence

<220>
<223> Description of Artificial Sequenca:hTNF40 CDRHI

<400> 1
Asp Tyr Gly Met Asn
3 5

<210> 2

<21l1> 17

<212> PRT

<213> Artificial Secquence

<220> '
<223> Description of Artificial Sequence:hTNF40/human hybrid

CDRHZ2

<400> 2
T Ile Asn Thr Tyr Ile Gly Glu Pro Ile Tyr Ala Asp Ser Val Lys
r? 5 10 15

Gly

<210> 3

<211> 9

<212> PRT

<213> Artificial Secuence

<220> .
223> Description of Artificial Sequence:hTNF40 CDRH3

<400> 3
Gly Tyr Arg Ser Tyr ala Met Asp Tyr
5

1



8 atgagagtgc tgattctttt gtg <210> 21 <211> 26 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: priner CRQZﬁﬁRpﬁM
21 atggnttggg tgtgganctt gctatt <210> 22 <211> 26 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:prinmer
CH10 <400> 22 atgggcagac ttacattctc attcct <210> 23 <211> 28 <212> DNA
<213> Artificial Sequence <220> <223> Des@ription of Artificial

Sequence: prinmer CHL11l <400> 23 atggattttg ggctgatttt ttttattg <210> 24

<211> 26 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence:prinmer CH12 <400> 24 atgatggtgt taagtcttct gtacct <210>

25 <211><24C> £212> DNA
<211> 11

<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:hTNF4CG CDRL1

<400> 4

Lys Ala Ser Gln Asn Val Gly Thr Asn Val Ala
1 5 10

<210> 5

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Segquence:hTRF40 CDRLZ

<400> 5
Ser Ala Ser Phe Leu Tyr Ser
1 5

<210> 6

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence:hTNF40 CDRL3

<400> €
Gln Gln Tyr Asn Ile Tyr Pro Leu Thr
1 5

<210> 7

<211>» 17

<212> FRT

<213> Artificial Seqguence

<220>

<223> Description of Artificial Sequence:hTNF40 CDRHZ2

<400> 7

Trp Ile Asn Thr Tyr Ile Gly Glu Pro Ile Tyr Val Asp Asp Phe Lys
1 5 10 15

Gly

<210> B



<213> Artificial Sequence <220> <223> Description of Artificial
Sequence: prinmer 5 end 23 26 26 28 26 <400> 25 - 2 DEC 2004 9 gcgcgcaagc
ttgccgccac ¢ <210> 26 <211> 29 <212> DNA <213> Artificial sequence <220>
<223> Description of Artificial Sequence:prinmer CLI 21 <400> 26 a[gfﬁgﬁﬁﬁﬁ
ctgttaggct gttggtgct 29 <210> 27 <211> 29_ <212> DNA <213> Artific
Sequence <220> <223> Description of Artifdcial Sequence: prinmer CL2 <400>
27 at ggagwcag acacactcct gytatgggt <210> 28 <211> 23 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence: pxinmer
CL3 <400=<228>at?dagt gt gc tcactcaggt cct

<212> DNA

<213> Artificial Sequence

<220>
<221> CDS
222> (1)..1321)

<220>
<223> Description of Artificial Sequence:hTNF40-gLl

<400> 8
gac att caa atg acc cag agce cca tce age ctg age geca tct gta gga 48
Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15

gac cgg gtc acc atc act tgt aaa gcc agt cag aac gta ggt act aac 96
Asp Arg Val Thx Ile Thr Cys Lys Ala Ser Gln Asn Val Gly Thr Asn
20 25 30

gta gcc tgg tat cag caa aaa cca ggt aaa gecc cca asa gcc cte ate 144
val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Ala Leu Ile
35 40 45

tac agt gcc tet ttc cte tat agt ggt gta cca tac agg titc agc gga 192
Tyr Ser Ala Ser Phe Leu Tyr Ser Gly Val Pro Tyr Arg Phe Ser Gly
50 55 60 :

tcc ggt agt ggt act gat ttc ace ctc acg atc agt age ctc cag cca 240
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Sexr Leu Gln Pro
65. 70 75 g0

gat ttc gce act tat tac tgt caa cag tat aac ate tac cca cte 288

2a
glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ile Tyr Pro Leu
B5 80 95
aca ttc ggt cag ggt act zaa gta gaa atc aaa 321
Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
' 100 1305

<210> 8

<211> 321

<212> DNA

<213> Artificial Sequence

<220>
<z221> CD5
<222> (1)..(321)

<220>
<223> Description of Artificial Sequence: hTNF40-gL2

<400> 9
gac att caa atg acC Cag agc cca tee age ctg age dgea tcet gta gga 48

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly



<210> 29 <211> 26
Description of Artificial

ctgctcagw tyttgg <210> 30
<220> <223> Description of Artificial
30 29 atggatttwc aggtgcagat tw cagctt

<212> DNA <213> Artificial

primer

<212> DNA <213> Artificial
Sequence:
<211> 29

Sequence:
- 2DEC2004 10 <210> 31

Sequence <220>

Artificial{Sequence: primer CL6 <4 00> 320at gaggt kcy

gac cgg gtc acc ate act tgt aaa
Asp Arg Val Thr Ile Thr Cys Lys

20

gta gcc tgg tat cag caa aaa cca
val Ala Trp Tyr Gln Gln Lys Pro

35 40

tac agt gcc tct ttc cte tat agt
Tyr Ser Ala Ser Phe Leu Tyxr Ser

50 55

tce ggt'agt gyt act gat ttc acc
Ser Gly Ser Gly Thr Asp Phe Thr

65

70

gaa gat ttc gcc act tat tac tgt
Glu Asp Phe Rla Thr Tyr Tyr Cys

85

aca ttc ggt cag ggt act aaa gta
Thr Phe Gly Gln Gy Thr Lys Val

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

<220>
<221>
<222>

<220>
<223>

<400>

100

10

354

DA

Artificial Segquence

CDs
{1} ..(354)
Description of Artificial

10

cag gtg cag ctg gtc cag tca gga
Gln Val Gln Leu Val Gin Ser Gly

1

5

tec gtc aaa gtt teg tgt aag gecc
Ser Val Lys Val Ser Cys Lys Ala

20

ggt rtg =zat tgyg gtc aga cag gcc
Gly Met Asn Trp Val Arg Gln Ala

35 40

ggt tgg att aat act tac att gga
Gly Trp Ile Asn Thr Tyr Ile Gly

50 55

gce
Ala
25

ggt
Gly

ggt
Gly

ctc
Leun

caa
Gin

gaa
Glu
105

Sequence:ghlhTNF40. 4

gca
Ala

tca
Ser
25

ceg

Pro

gag
Glu

agt
Ser

aaa
Lys

gta
Val

acg
Thr

cag
Gln
30

atc
Ile

gag
Glu
10

ggc
Gly

gga
Gly

cct
Pro

cag aac
Gln Asn

gee ceca
Ala Pro

cca tac
Pro Tyr
60

atc agt
Ile Ser
75

tat zac
Tyr Asn

aaa
Lys

gtt aag
Val Lys

tac gtg
Tyr Val

caa ggc
Gln Gly

att tat
Ile Tyr
6o

gta
Val

aaa
Lys
45

agg

agc
Ser

atc
Ile

aag
Lys

ttc
FPhe

ctyg
Leu
45

gct
Ala

<223> Description of
ytgylsagyt yctgrg

ggt
Gly
30

ctc
Leu

ttc
FPhe

cte
Leu

tac
Tyr

(Figure 10}

cct
Pro

aca
Thr
30

gaa
Glu

caa

act
Thr

ctc
Leu

agc
sSer

cag
Gln

cca
Pro
85

ggt
Gly
15

gac
Asp

tgg
Trp

aag

Gln Lys

Sequence <220>
CL4 <400> 29 atgaggrccc
<212> DNA <213> Artificial
primer CLS 29 23 26
<211>
Sequence <220>4 <223> Description of Artificial
Sequence: prinmer CL5A <400> 31 atggatttwc argtgcagat twcagctt <210> 32

<211> 26 <212> DNA <213> Artificial

aac
Asn

atc
Ile

gga
Gly

cca
Pro
BO

ctc
Leu

gct
Ala

tat
Tyx

atg
Met

ttc
Fhe

<223>

Sequence

96

144

192

240

288

321

96

144

182



<210> 33 <211> 23

<212> DNA <213>

Description of Artificial
agat ggagtc aca <210>-

<220>" <223> Description of Artificial

34

Sequence:
<211> 29

Artificial

primer

Sequence <220>
CL7 <400> 33 atgggcw ca

<212> DNA <213> Artificial

34 atgtggggaY ctktttycnmtttttcaat 29 <210> 35
<223> Descripti

Artificial Sequence <220>
CL9 <400> 35 atggtrtccw casctcagtt cctt 24 <210> 36
<212> DNA <213> Artificial

Sequence: prinmer CLI O <400> 36
cag ggc aga gtc acg tte
Gln Gly Arg Val Thr Phe

65

atg gag
Met Glu

gct aga
Ala Arg

cta gtc
Leu Val

<210> 11
<21l1> 35
€212> DN

ctg
Leu

gga

Gly

aca
Thr
115

4
o

tca
Serx

tac
Tyr
100

gtc
Val

tct
Ser
85

aga
Arg

tece
Ser

70

ctg
Leu

tet
Ser

tca
Ser

Sequence <220>

<211> 24
on of Artificial

<223>
Sequepdél 2004

Sequence: prinmer CL8 29 26 23 <400>
<212> DNA <213>

Sequence: pri nmer

<211> 26 -2DEC2004 11

<223> Description of Artificial

act cta gac acc tcc
Thr Leu Asp Thr

aga tcc gag gac
Arg Ser Glu Asp

90

tat gcc atg gac

Tyr Ala

¢213> Artificial Sequence

<220>

<221i>» CDS

<2722> (1).. (354}
<Z220>

¢<223> Description of Artificial

<400> 11

gag gtt

Glu val
1

tca ctg
Ser Leu

gga atg
Gly Met

ggt tgg
Gly Trp
50

aag ggc
Lys Gly
65

cte caa

Leu Gln

gct aga

cag
Gln

aga
aArg

aat
Asn
35

att
Ile

aga
Axrg

atg
Met

gga

ctg
Leu

ttg
Leu
20

tgg
Trp

aat
Asn

ttc
Phe

aat
Asn

tac

gte
vVal
5

tce
Ser

gtt
val

act
Thr

acg
Thr

age
Ser
85

aga

gag
Glu

tgt
Cys

aga
Arg

tac
Tyr

ttc
Phe
70

ctg
Leu

tca
Ser

gct
Ala

cag
Gln

att
Ile

55
tct
Ser

aga

tat

gga
Gly

gca
Nla

gcc
Ala
a0

gga
Gly

cta
Leu

gca
Ala

gce

Met Asp
105

Sequence:gh3hTNF40.4

ggc ggt
Gly Gly
) 10

tct ggt
Ser Gly
25

ccg gga
Pro Gly

gag cct
Glu Pro

gac aca
Asp Thr

gag gac
Glu Asp
90

atg gac

Ser
75

acc

Thr

tac
Tyr

ctc
Leu

tac
Tyr

aag
Lys

att
Ile

tceo
Ser
75

acc
Thr

tac

aca
Thr

gca
Ala

tag
Trp

gtyg
Val

gtc
Val

ggc
Gly

tat
Tyr
60

aag
Lys

gca
2la

tgg

agc act
Ser Thr

gtg tac
val Tyr

ggc cag
Gly Gln

110

cag cct
Gln Pro

tte aca
Fhe Thr
30

ctg gaa

Leu Glu
45

gct gac

hla Asp

tca aca
Ser Thr

gtg tac
val Tyr

ggc cag

gca tac
ARla Tyr

80

tat tgt
Tyr Cys

95

ggt acc
Gly Thr

ggc
Gly
15

gac
Asp

tgg
Trp

agc

Ser.

gca
Ala

tat
Tyr
- 85

ggv

(Figure 11)

gga
Gly

tat
Tyr

atg
Met

gtc
Val

tac
Tyr
80

tgt
Cys

acc

240

288

336

354

48

96

144

192

240

288

336



atgtatatat gtttgttgtc tatttc <210> 37 <211> 26 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: prinmer CL11 <400>
37 atggaagccc cagctcagct tctctt <210> 38 <211> 26 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence: pPEmméils
CL12A <400> 38 atgragtywc agacccaggt cttyrt <210> 39 <211> 25 <212> DNA
<213> Artificial Sequence <220> <223> Desgription of Artificial Sequence:
prinmer CL12B <400> 39 atggatacac attctcaggt ctttgt <210> 40 <211> 26

<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial

Sequence:AlQrAI@egl% 264 28126201 L4100 A0T ggﬁtdl@/aﬁzagggmggt tcttat 26
100 105

cta gte aca gtc tcc tca 354
Lew Val Thr Val Ser Ser
115

<210> 12

<211> 8

<212> DNA

<213> Artificial Sequence

<220> ’ .
223> Description of Artificial Sequence:part of a primer seguence

<400> 12
gccgocace

<210> 13

<211> 26

<212> DHNA

¢<213> Brtificial Sequence

<220> o o
<223> Description of Artificial Sequence:primer CH1

<400> 13 e
atgaazatgca gctgggtcat sttett

<210> 14

<211> 26

<212> DNA

¢213> Artificial Sequence

<220> o '
223> Description of Artificial Seguence:primer CH2

<400> 14 e
atgggatgga gctrtatcat sytett

<210> 15

<211> 26

212> DNA

¢213> Artificial Sequence

<220> o )
¢223> Description of Artificial Sequence:primer CH3

<400> 15

26
atgaagwtgt ggttaaactg ggtttt



<210> 41 <211> 26 <212> DNA - 2 DEC 2004 12 <213> Artificial Sequence
<220> <223> Description of Artificial Sequence: priner CL14 <400> 41
atgatgagtc ctgcccagtt cctgtt <210> 42 <211> 29 <212> DNA <213> Artifigial

Sequence <220> <223> Description of Artificial Sequence priner CL152840@M4
42 atgaattttc ctgttcatct cttggtgct <210> 43 <211> 29 <212> DNA <213>
Artificial Sequence <220> <223> Descriptién of Artificial Sequence:priner
CL16 <400> 43 atggattttc aattggtcct catctcctt <210> 44 <211> 26 <212> DNA
<213> Artificial Sequence <220> <223> Description of Artificial Sequence
primer Ck2I® 100> 44 atgaggtgcc tarctsagtt cctgrg <210> 45 <211> 26
<212> DNA211> 21

<212> DNA

<213> Artificial Sequence

220>
<223> Description of Artificial Sequence:primer CHA4

<400> 16

atgractttg ggytcagctt grt 273

<210> 17

<211> 2¢

<212> DHA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:primer CH5

<400> 17 o
atggactcca ggctcaattt agtttt 26

<210> 18

<211> 26

<212> DNA

<213> Artificial Sequence

<220> .
<223> Description of Artificial Sequence:primer cHé

<400> 18

atggctgtcy trgsgectrct cttelg 26

<210> 19

<211> 25

<212> DNA

<213> Artificial Seguence

<220> _
<223> Description of Artificial Sequence:primer CHY

<400> 13

atggratgga gckggrtctt fmtctt 25

<210> 20

<211> 23

<212> DNA

<213> Artificial Sedquence

<220> '
<223> Description of Artificial Sequence:primer CHB

<400> 20



<213> Artificial Sequence <220> <223> Description of Artificial

Sequence: primer CL17B <400> 45 atgaagtact ctgctcagtt tctagg <210> 46 <211>
26 <212> DNA <213> Artificial Sequence 26 29 29 26 26 13 <220> <223BE( 2004
Description of Artificial Sequence: primer CL17C <400> 46 atgaggcatt
ctcttcaatt cttggg <210> 47 <211> 21 <212> DNA <213> Artificial Sequence
<220> <223> Description of Artificial Sequence: priner 5 end <400> 47
ggactgttcg aagccgccac ¢ <210> 48 <211> 30 <212> DNA <213> Artifici al
Sequence <220> <223> Description of Artificial Sequence: prinmer CL12 <400>
48 ggat agagiyaP@icocanratticcgtacgttt <210> 49 <211> 37 23

<210> 21

<211> 26

<212> DNA

<213> Artificial Sequence

€220>
<223> Description of Artificial Sequence:primer CH9

<400> 21
atggmttggg tgtggamctt getatt 26

<210> 22

<211> 26

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:primer CH10

<400> 22
atgggcagac ttacattctc attcct 26

<210> 23

<211> 28

<212> DNA

<213> Artificial Seguence

<220> .
<223> Description of Artificizl Sequence:primer CHI1l

<400> 23
atggattttg ggctgatttt ttttattg 28

<210> 24

<211> 26

<212> DNA

<213> Artificial Segquence

<220> .
<223> Description of Artificial Sequence:primer CE1lZ

<400> 24 e
atgatggtgt taagtcttct gtacct

<210> 25

<211> 21

<212> DNA

<213> Artificial Sequence

<220> ) ) '
<223> Description of Artificial Sequence:primer 5' end

<400> 25



<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: prinmer R2155 26 21 30 <400> 49 gcagatgggc ccttcgttga ggctgnrgag
acdgtga 37 <210> 50 <211> 24 <212> DNA <213> Artificial Sequenc 2@@
R1053 <223> Description of Artificial Sequence: prinmer <400> 50 g%méé gac
taacagactg ttcc <210> 51 <211> 18 <212> DNA <213> Artificial Sequence 24
<220> <223> Description of Artificial Seqdence:prinmer R720 -2DEC214 14
<400> 51 gctctcggag gtgctcct <210> 52 <211> 70 <212> DNA <213> Artificial
Sequence <220> <223> Description of Artificial Sequence:oligonucleotide
P7982 18 54Q03:H2 ttgccgecac © 21

<210> 26

<211> 29

<212> DNA

<213> Artificial Seguence

<220> '
<223> Description of Artificial Sequence:primer CL1

<4Q0> 26 | 2
atgaagttgc ctgttaggct gttggtget

<210> 27

<211> 29

<212> DNA

<213> Artificial Sequence

<220> o . ,
<223> Description of Artificial Sequence:primer CL

<400> 27 26
atggagwcag acacactect gytatgggt

<210> 28

<211> 23

<212> DNA

<213> Artificial Sequence

<220> ‘ .
<223> Description of Artificial Seguence:primer CL3

<400> 28 s
atgagtgtgce tcactcaggt cct

<210> 29

<211> 26

<212> DNA

<213> Artificial Sequence

<220> o .
<223> Description of Artificlal Segquence:primer CL4

<400> 29 g
atgaggrccc ctgctecagwt tyttgg

<210> 30

<21l1> 25

<212> DNA

<213> Artificial Seguence

<220> . . s
<223> Description of artificial Sequence:primer C

<4(0> 30

29
atggatttwc aggtgcagat twicagectt



gaattcaggg tcaccatcac ttgtaaagcc agtcagaacg taggtactaa cgtagcctgg 60

tat cagcaaa 70 <210> 53 <211> 71 <212> DNA <213> Artificial Sequence <220>
<223> Description of Artificial Sequence:oligonucleotide P7983 <400> 53

at agaggaaa gaggcact gt agat gagggc ttttggggct ttacctggtt tttgctgata-GQEL W4
ccaggctacg t 71 <210> 54 <211> 71 <212> DNA <213> Artificial Sequence
<220> <223> Description of Artificial Segqpence: oligonucleotide P7984
<400> 54 tacagtgcct ctttcctcta tagtggtgta ccatacaggt tcagcggatc cggtagt ggt
60 71 actgatttca ¢ <210>. 55 <211> 71 <212> DNA <213> Artificial
Sequence <igo> <223> description of Artificial Sequence: oligonucleotide
P7985 <4 gacagtaata agt ggcgaaa tcttctggct ggaggctact gatcgtgagg

gt gaaat c gnaccactacc g <210> 56 <211> 89 <212> DNA <L13> Artificial
Sequence%ié3§%gQ§fl5@@353£B§ﬁé|ptlon of Artificial Sequence:oligonucleotide
P7986 <400> 56

«220>
<223> Description of Artificial Sequence:primer CLSA

<400> 31 29
atggatttwc argtgcagat twtcagctt

<210> 32

<211> 26

<212> DNA

<213> Artificial Sequence

<220> ‘
<223> Description of Artificial Sequence:primer CLé6

<400> 32 2
atgaggtkey ytgytsagyt yctgrg

<210> 33

<211> 23

<212> DNA

<213> Artificial Sequence

<220> _ o
<223> Description of Artificial Sequence:primer CL7

<400> 33 23
atgggecwtca agetggagtc aca

<210> 34

<211> 29

<212> DNA

<213> Artificial Sequence

<220> L . )
<223> Description of Artificial Sequence:primer CL

<400> 34 2o
atgtggggay ctktttycmm tttttcaat

<210> 35

<211> 24

<212> DNA

<213> Artificial Sequence

<220> - _ Lo
<2235 Description of Artificial Sequence:primer

<400> 35 N
atggtrtccw casctcagtt cett

<210> 36

211> 26



atttcgccac ttattactgt caacagtata acatctaccc actcacattc ggtcagggta 60

ct aaagt aga aat caaacgt acggaattc 89 <210> 57 <211> 30 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial ~ 7 0EC 2004
Sequence: ol i gonucl eoti de P7981 <400> 57 gaattcaggg tcaccatcac ttgtaaagcc
<210> 58 <211> 30 <212> DNA <213> Artifiiial Sequence <220> <223>

Description of Artificial Sequence:oligonucleotide P7980 30 <400> 58
gaattccgta cgtttgattt ctactttagt 30 <210> 59 <211> 24 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial

Sequence: e?1yon¥k| eoti de R1053 <400> 59 gctgacagac taacagactg ttcc 24 <210>
60 <211><BI3> ApUiFicphjA SeZE8BCeArtificial Sequence <220> <223> Descri ption
of Artificial Sequence:oligonucleotide R5350 <400> 60 tctagatggc acaccatctg

ctaagttt g&24%cageat ag, at ca99adat 1 A09RGERL.EA0P Bl <211> 59

<400> 36
atgtatatat gtttgttgtc tatttc 26

<210> 37

<211> 26

<212> DNA

<213> Artificial Seguence

<220> '
<223> Description of Artificial Sequence:primer CLll

<400> 37 )
atggaagcce cagctcagcet tetett 2

<210> 38

<211> 26

<212> DNA

<213> Artificial Sequence

<220> . -
<223> Description of Artificial Sequence:primer CLiZRh

<400> 38 .
atgragtywc agacccaggt cttyrt

<210> 38

<211> 26

<212> DNA

<213> Artificial Seguence

<220> o .
<223> Description of Artificial Sequence:primer CL12B

<400> 38 y
atggagacac attctcaggt ctttgt

<210> 40

<211> 26

<212> DNA

<213> Artificial Sequence

220> ‘
<223> Description of Artificial Sequence:primer CL13

<400> 40 e
atggattcac aggcccaggt tcttat

<210> 41
<211> 26
<212> DNA



<212> DNA <213> Artificial Sequence 16 <220> <223> Description of
Artificial Sequence:oligonucleotide R5349 <400> 61 gcagatggtg tgccatctag
attcagt ggc agtggatcag gcacagactt taccctaac 59 <210> 62 <211> 18 <212> DNA
<213> Artificial Sequence <220> <223> Description of Artificial ~ZDEC 2004
Sequence: ol i gonucl eoti de R684 <400> 62 ttcaactgct catcagat 18 <210> 63
<211> 65 <212> DNA <213> Artificial Sequédce <220> <223> Description of
Artificial Sequence:prinmer P7989 <400> 63 gaagcaccag gcttcttaac ctctgctcct
gactggacca gctgcacctg agagtgcacg 60 aattc 65 <210> 64 <211> 71 <212> DNA
<213> Artifiizsimkibeeimincequalz@> <223> Description of Artificial

Sequence: primer P7990 <400> 64 ggttaagaag cctggtgctt ccgtcaaagt ttcgtgtaag

cctcaggctzzaegtgttcac 60 71 agactatggt a <210> 65 <211> 71 <212> DNA
) 99 <223>ggégcription of ArtifELial Sé%%ence:primer CLl4

<400> 41 .
atgatgagtc ctgcccagtt cctgtt

<210> 42

<211> 28

<212> DNA

<213>» Artificial Segquence

<220> .
<223> Description of Artificial Sequence:primer CL15

<400> 42 "
atgaatttgc ctgttcatct cttggtget

<210> 43

<211> 29

<212> DNA

<213> Artificial Seguence

<220> o .
<223> Description of Artificial Sequence:primer CLlé

<400> 43 ’s
atggattttc aattggtcet catctectt

<210> 44

<2il> 26

<212> DMA

<213> Artificial Sequence

<220> o -
<223> Description of Artificial Sequence:primer CL17A

<400> 24 .
atgaggtgcc tarctsagtt cctgrg

<210> 45

<211> 26

<212> DNA

<213> Artificial Sequence

<220> - . ;
<223> Description of Artificial Sequence:primer CL17B

<400> 45 .
atgaagtact ctgctcagtt tctagg

<210> 46
<211> 26

<212> DNA
<212> Artificial Sequence



<213> Artificial Sequence <220> <223> Description of Artificial
Sequence: primer P7991 <400> 65 ccaacccatc catttcaggc cttgtcccgg ggcctgettg
acccaattca taccatagtc 60 tgtgaacacg t 71 <210> 66 <211> 81 <212> DNA
<213> Artificial Sequence 17 <220> <223> Description of Artificial=~Z0EC 2004
Sequence: prinmer P7995 <400> 66 ggcctgaaat ggatgggttg gattaatact tacattggag
agcctattta tgttgacgac 60 ttcaagggca gattddcgtt ¢ 81 <210> 67 <211> 56
<212> DNA <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: prinmer 27992 <400> 67 ccatgtatgc agtgcgttgt ggaggtgtct agagtgaacg
t gaat ctgcggttgaa 56 <210> 68 <211> 62 <212> DNA <213> Artificial
Sequence <3£g9a395(<_22&309e§§rpj:pif.-im:ianSeAméridei:mmar%ql]@nce: primer P7993 <400>
68 ccacaagcac tgcatacatg gagctgtcat ctctgagatc cgagga_a~:: gcagtgtact 60
at 62 <21Q706%6 <211> 18 <212> DNA <213> Artificial Sequence

atgaggecatt ctettcaatt cttggg

<210> 47

<211> 21

<212> DNA

<213> Artificial Seguence

<220> o . ‘
¢<223> Description of Artificial Sequence:primer 5' end

<400> 47 o
ggactgttcg aagcegeceac ¢

<210> 48

<211> 30

<212> DNA

<213> Artificial Sequence

<220> o .
<223> Description of Artificial Sequence:primer CLl12

<400> 48 »
ggatacagtt ggtgcagcat ccgtacgttt

<210> 49

<211> 37

<212> DNA

<213> Artificial Seguence

<220> . .
<223> Description of Artificial Sequence:pramez R2155

<400> 49 -
gcagatggge ccttegttga ggetgmrgag acdgtga

<210> 50

<211> 24

<212> DNA

¢213> Artificial Seguence

<220> o . 053
<223> Description of Artificial Sequence:primer Rl

<400> 50 N
gctgacagac taacagactg ttcc

<210> 5t

<211> 18

<212> DNA

<z13> Artificial Seguence

<220~ o . o0
<223> Description of Artificial Sequence:primer R72



<220> <223> Description of Artificial Seauence:priner P7994 <400> 69
gaattcggta ccctggcccc agtagtccat ggcataagat ctgtatcctc tagcacaata 60Q
gtacactgcg gtgtcctc 78 <210> 70 <211> 30 <212> DNA <213> ArtificT 4IDEC 2004
Sequence <220> <223> Description of Artificial Sequence:priner P7988 <400>
70 gaattcgtgc actctcaggt gcagctggtc 3D <210> 71 <211> 30 <212> DNA 18
<213> Artificial Sequence <220> <223> Dedéri ption of Artificial

Sequence: pri nmer P7987 <400> 71 gaattcggta ccctggcccc agtagtccat <210> 72
<211> 65 <212> DNA <213> Artificial Sequence <220> <223> Description of
Artificial Sequence:prinmer P7999 30 <400> 72 gatccgccag gctgcacgag

accgcct ceqoogagt cgacca gctgaacctc agagtgcacg 60 aattc <210> 73 15211> 71
<212> DNfcte2tgraArttiokteftal Sequence <220>

<210> 52

<211> 70

<212> DNA

<213> Artificial Seguence

<220> . .
¢223> Description of nrtificial Sequence:ollgonucleotlde pP758382

<400> 52
gaattcaggg tcaccatcac ttgtasagec agtcagaacg taggtactaa cgtagcctgg 60

70
tatcagcaaa

<210> 53

<211>» 71

<212> DNR

«213> Artificial Sequence

<220> . ‘
<223> Description of Artificial Sequence:oligonucleotide P7983

<400> 53 N
atagaggaaa gaggcactgt agatgaggge tittggggcet ttacctggtt tttgctgata 60

71
ccaggetacg t

<210> 54

<211> 71

<212> DNA

<213> Artificial Seguence

<220> . .
<223> Description of Artificial Sequence:oligonucleotide P7584

<400> 54
tacagtgcct ctttecctcta tagtggtgta ccatacaggt tcagcggate cggtagtggt 60

71
actgatttca c

<210> 55

<211> 71

<212> DNA

<213> Artificial Seguence

£220> . .
<223> Description of Artificial Sequence:oligonucleotide P7985

<400> 55
gacagtaata agtggecgaaa tcttctgget ggaggctact gatcgtgagg gtgaaatcag 60

71
taccactacc g

<210> 56

<211> 82

<212> DNA

«213> Artificial Seguence



<223> Description of Artificial Sequence:prinmer P8000 <400> 73 tctcgtgcag
cctggcggat cgctgagatt gtcctgtgct gcatctggtt acgtcttcac 60 71 agactatgga a
<210> 74 <211> 71 <212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: prinmer P8001 <400> 74 ccaacccatc} JE( 2004
catttcaggc cctttcccgg ggcctgctta acccaattca ttccatagtc 60 71 tgtgaagacg t
<210> 75 <211> 55 <212> DNA <213> Artifingial Sequence <220> <223>
Description of Artificial Sequence: primer P7997 <400> 75 ggaggtat ac
tgttgacttg gatgtgtcta gagagaacgt gaatctgccc ttgaa 55 <210> 76 <211> 62 19
<212> 213> Artificial Sequence <220> <223> Description of Artificial
Sequence: gE L1y, (B7/998 7400 AV EriceanGkepARcagabACCot DRABIFAAt a gcct gagage
agaggacacC gcagtgtact 60 62 at <210> 77 <211> 78 <212> DNA <213>
ArtificialSeaence

atttcgeccac ttattactgt caacagtata acatctaccc actcacattc ggtcagggta 60

ctaaagtaga aatcaaacgt acggaattc B3

<210> 57

<211> 30

<212> DNA

<213> Artificial Sequence

<220> . .
¢223> Description of Artificial Seguence:oligonucleotide P7981

<400> 57 0
gaattcaggg tcaccatcac ttgtaaagcec

<210> 58

<211> 30

<212> DNA

<213> Artificial Sequence

220> ) .
<223> Description of Artificial Sequence:oligonucleotide P7980

<400> 58 0
gaattccgta cgtttgattt ctactttagt

<210> b9

<211> 24

<212> DNA

¢213> Artificial Sequence

<220> . .
¢223> Description of Artificial Sequence:oligonucleotide R1053

<400> 59 e
gctgacagac taacagactg ttcc

<210> 60

<211> 57

<212> DNA

¢213> Artificial Segquence

<220> . .
<223> Description of Artificial Sequence:oligonuclectide R3350

<200> 60
tctagatgge acaccatctg ctaagtttga tgcagcatag atcaggaget taggagc 57

<210> 61

<211> 35

<212> DNA

<213> Artificial Segquence



<220> <223> Description of Artificial Sequence:prinmer P7993 <400> 77
gaattcggta ccctggcccc agtagtccat ggcataagat ctgtatcctc tagcacaata 760 8
gtacactgcg gtgtcctc <210> 78 <211> 30 <212> DNA <213> Artificial.Sggggq@@
<220> <223> Description of Artificial Sequence:priner P7996 <400> 7
gaattcgtgc actctgaggt tcagctggtc <210> 79 <211> 74 <212> DNA <213>
Artificial Sequence <220> <223> Descriptﬂ@n of Artificial Sequence: 5
primer <400> 79 cgcgcggcaa ttgcagtggc cttggetggt ttcgctaccg tagcgcaagce
tgacattcaa 60 74 atgacccaga gccc <210> 80 <211> 20 <212> DNA <213>
Artificiakz®equence <220> <223> Description of Artifjcial_ Sequence: 3
primer <4023> g@:spOiptiteant iyt icart AFEPERF20L L9181 %831 78 <212> DNA
<213> Artificial Sequence <220>

<400> 61
gcagatggtyg tgccatctag attcagtgge agtggatcag geacagactt taccctaac 59

<210> &2

<211> 18

<212> DNA

<213> Artificial Seguence

<220> . .
<223> Description of Artificial Sequence:oligonucleotide R684

<400> 62 y
ttcaactgct catcagat

<210> 63

<211l> 65

<212> DNA

<213> Artificial Sequence

<220> .
<223> Description of Artificial Sequence:primer P7989

<400> 63
gaagcaccag gcttcttaac ctctgcteet gactggaccea gctgcacctg agagtgcacyg 60

aattc 65

<210> 64

<211> 71

<212> DNA

<213> Artificial Seguence

<220> o '
<223> Description of Artificial Sequence:primer P7590

<400> 64
ggttaagaag cctggtgett ccgtcaaagt ttegtgtaag gocecteagget acgtgttcac 60

71
agactatggt a

<210> 65

<211> 71

<212> DNA

<213> Artificial Seguence

<220> o . .
<223> Description of Artificial Segquence:primer P7991

<4D0> 65
ccaacccate catttcagge cttgtcecgg ggcctgettg acccaattca taccatagtc 60

71
tgtgaacacg t

<210> 66

<211> E1

<212> DNA

<213> Artificial Seguence



<223> Description of Artificial Sequence: 5 primer <400> 81 gctatcgcaa
ttgcagt ggc gctagectggt ttcgccaccg tggcgcaagce tgaggttcag 60 ctggtcgagt
caggaggc 78 <210> 82 <211> 18 <212> DNA <213> Artificial Sequence <220>
<223>.Description of Artificial Sequence: 3' priner <400> 82 gcct gag? &l 2004
cacgacac 18 <210> 83 <211> 23 <212> PRT <213> Artificial Sequence <220>
<223> Description of Artificial Sequence:hUznan group 1 consensus
framework L1 <400> 83 Asp he G n Met Thr G n Ser Pro Ser Ser Leu Ser Al a
Ser Val dy 15 10 15 Asp Arg Val Thr Ile Thr Cys 20 <210> 84 <211> 23
<212> PRT <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: 23R40 fr amewor k 400> 8%} Rcé 5 Thr Gn Ser Gn Lys
Phe Met Se#23PhPessEiPiat” &f ;L/’%‘ 0 18RS aF & val Thr Oys 20 21

<210> 85 <400> 66

ggcctgaaat ggatgggttg gattaatact tacattggag agcctattta tgttgacgac 60
ttcaagggca gattcacgtt c 81

<210> 67

<211> 56

<212> DNA

<213> Artificial Segquence

<220> .
<223> Description of Artificial Sequence:primer B7952

. <400> &7
ccatgtatge agtgegttgt ggaggtgtct agagtgaacg tgaatctgcc cttgaa 56

<210> 68

<211> 62

<212> DNA

<?13> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer P7983

<400> 68
ccacaagcac tgcatacatg gagctgtcat ctctgagatc cgaggacace gragtgtact 60

at €2

<210> 69

<211> 18

212> DNA

<213> Artificial Sequence

<220> o .
<223> Description of Artificial Sequence:primer P7994

<400> 69
gaattcggta ccectggecce agtagtccat ggcataagat ¢ctgtatecctc tagcacaata 60

gtacactgeg gtgtececte 78

<210> 70

<211> 30

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of Artificial Seguence:primer F7968

<400> 70 "
gaattcgtgc actctecaggt gcagectggte

<210> 71
<211> 30
«212> DNA



<211> 15 <212> PRT <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: human group 1 consensus framework L2 <400> 85 Trzg[&‘liyr
Adn dn Lys Pro Ay Lys Ala Pro Lys Leu Leu Ile Tyr 1 5 10 15 <210s 2004
<211> 15 <212> PRT <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: hTNF40 framework L2 <4Q0> 86 Trp Tyr A n A@n Lys Pro
Gy An Ser Pro Lys Ala Leu Ile Tyr 15 18 15 <210> 87 <211> 32 <212>
PRT <213> Artificial Sequence <220> <223> Description of Artificial
Sequence: human group 1 consensus framework L3 <400> 87 Ay Val Pro Ser Arg
Phe Ser @Ry3SeyrtfXici8er S€uen¥hr Asp Phe Thr 1 5 10 15 Leu Thar Ile Ser Ser
Leu Adn Pro Qu Asp Phe Ala Thr Tyr Tyr Cys 20 25 30 <210> 88 <211> 32
<212> PR¥22@43> Artificial Sequence <220> <223> Q@ggri ption of Artificial
Sequence <ATNFAGSEF HfeRBr RS PELLFTH3L gigauence prines

<400> 71 0
gaattcggta ccoctggeccec agtagtccat

<210> 72

<211> 65

<212> DNA }
<213> Artificial Sequence

<220> ) o .
<223> Description of Artificial Seguence:primer P7989

<400> 72 .
gatccgccag gctgcacgag accgcctect gactcgacca getgaacctc agagtgcacg 60

65
aattc

<210> 73

<211> 71

<212> DNA

<213> Artificial Sequence

Prted icd i 000
<223> Description of Artificial Sequence:primer FB

<400> 13 ]
tctegtgcag cctggeggat cgetgagatt gtcetgtget geatctggtt acgtcttcac 60

71
agactatgga a

<210> 74

<211i> 71

<212> DNA

<213> Artificial Sequence

<220> o ‘ So01
<223> Description of Artificial Sequence:primer p

<400> 74
ccaacccate catttcaggce cctttceccgg ggectgetta acccaattca ttccatagtc 60

71
tgtgaagacg t

<210> 75

<211> 55

<212> DNA

<213> Artificial Seguence

<220> .
<223> Description of Artificial Sequence:primer P7597

<400> 75
ggaggtatgc tgttgacttg gatgtgtcta gagagaacgt gaatctgecce ttgaa 55

<210> 76
<211> &2



Gy Val Pro Tyr Arg Phe Thr Ay Ser Ay Ser Gy Thr Asp Phe Thr 1 5 10 15
22 Leu Thr Ile Ser Thr Val @ n Ser Qu Asp Leu Ala Gu Tyr Phe Cys 20 25
30 <210> 89 <211> 11 <212> PRT <213> Artificial Sequence <220> <228&( 2004
Description of Artificial Sequence: human group 1 consensus framework L4
<400> 89 Phe Ay An Ay Thr Lys Val u lle Lys Arg 1 5 10 <210> 90
<211> 11 <212> PRT <213> Artificial Sequhce <220> <223> Description of
Artificial Sequence: hTNF40 franmework L4 <400> 90 Phe Ay Ala Ay Thr Lys
Leu u Leu Lys Arg 1 5 10 <210> 91 <211> 30 <212> PRT <213> Artificial
Sequence .52203np<223> Description of Artificial Sequence: human group 1
consensus,; 34 apenaikaHlsee#@82¢ 91 G n Val Gn Leu Val Gn Ser Ay Ala Gu
Val Lys Lys Pro Ay Ala 1 5 10 15 Ser Val Lys Val Ser Cys Lys Ala Ser Gy
Tyr Thr RbgosThr 20 25 30 <210> 92

<323> Description of Artificial Sequence:primer P7958

<40Q0> 76
ccaagtcaac agcatacctc caaatgaata gcctgagage agaggacacc gcagtgtact gg
at

<210> 77

<21i> 78

<212> DNA

«213> Artificial Sequence

<220> o . 2993
<223> Description of Artificial Sequence:primexr P

<400> 17
gaattcggta ccctggecec agtagtccat ggcataagat ctgtatcctc tagcacaata 60

78
gtacactgcg gtgtecctce

<210> 78

<211> 30

<212> DNA

<213> Artificial Sequence

<220> .
<223> Description of Artificial Sequence:primer P79356

<400> 7B 2
gaattcgtge actctgaggt tcagectggtc

<210> 79

<211> 74

<212> DNA

<7213> Artificial Seguence

<220> ‘ ‘ .
<223> Description of Artificial Sequence: 5' primer

<400> 78
cgcgeggcaa ttgcagtggc cttggetggt ttcegcoctaccg tagcgcaagc tgacattcaa 60

T4
atgacccaga gccc

<z210> 80

<211> 20

212> DNA

«<213> Artificial Sequence

<220> . -
<223> Description of Artificial Sequence: 3' praimer

<400> 80

20
ttcaactget catcagatgg



<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: hTNF40 framework HlL 23 <400> 92 @ n Ile A n Leu Val Gn
Ser Ay Pro Gu Leu Lys Lys Pro Ay Qu 1 5 10 15 Thr Val Lys Il e-SepE{Cyss
Lys Ala Ser Ay Tyr Val the Thr 20 25 30 <210> 93 <211> 14 <212> PRT
<213> Artificial Sequence <220> <223> Deéﬁri ption of Artificial

Sequence: human group 1 consensus franewo H2 <400> 93 Trp Val Arg An Al a
Pro Ay An Ay Leu Gu Trp Met Ay 1 5 10 <210> 94 <211> 14 <212> PRT
<213> Artificial Sequence <220> <223> Description of Artificial
Sequence:¥INF4d framework H2 <400> 94 Trp Val Lys Gn Ala Pro Ay Lys Ala
Phe Lys 'Izggl?\/ggAG y 15 10 <210> 95 <211> 32 <212> PAT <213> Artificial
Sequence <223> scription of Artificial Sequence:human group 1
consensus? ¥ &ﬁ‘éb\’g’r%aﬁggequence

220>
<223> Description of Artificial Sequence: 5' primer

<400> 81
gctatcgcaa ttgcagtgge gctagetgot ttcegeccaccy tggcgcaage tgaggttcag 60

ctggtegagt caggaggc 78

<210> B2

<211> 1B

212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: 3" primer

<400> 82

gcetgagtte cacgacac 18
<210> 83

<211> 23

<212> PRT

<213> Artificial Segquence

<220>
<223> Description of Artificial Sequence:human group 1 consensus

framework L1

<400> 83
Asp Ilé Gin Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1 5 10 15

Asp Arg Val Thr Ile Thr Cys
20

<210> B84

<211> 23

<212> PRT

<213> Artificial Sequence

<220>
«223> Description cf Artificial Sequence: hTNF40 framework Ll

<400> 84

Asp Ile Val Met Thr Gln Ser Gin Lys Fhe Met Ser Thr Ser Val Gly
1 5 10 15

Asp Arg Val Ser Val Thr Cys
20



<400> 95 ,arg Val . Thr Ile Thr Arg Asp Thr Ser Thr Ser Thr Ala Tyr Net Gu
1510 15 Leu Ser Ser Leu Arg Ser Qu Asp Thr Ala Val Tyr Tyr Cys Ala Arg
20 25 30 <210> 96 24 <211> 32 <212> PRT <213> Artificial Sequence_;é]?@> 04
<223> Description of Artificial Sequence: hTNF40 franmework H3 <400> r7§9
Phe Ala Phe Ser Leu GQu Thr Ser Ala Ser Thy Ala Phe Leu Gn 15 10 15 lle
Asn Asn Leu Lys Asn GQu Asp Thr Ala Thr Tyr Phe Cys Ala Arg 20 25 30 <210>
97 <211> 11 <212> PRT <213> Artificial Sequence <220> <223> Description
of Artifi %5&[ gaequence: hunan group | consensus franmework H4 <400> 97 Trp
Ay A@n &y, JhE Leu Val Thr Val Ser Ser 15 10 <210> 98 <211> 11 <212>
PRT <213%,M1idzizci al Sequence <220> <223> Description of Artificial
Sequence: BINF4Q | £ aBMOKk#hcs400> 98 Trp Gy G n Gy Thr Thr Leu Thr Val
Ser Ser 1 . 5 10 <210> 99

<220>

<223> Description of Artificial Sequence:human group 1 consensus

framework L2

<400> 85
Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr
1 5 10 i5

<210> B6

<2il> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence:hTNF40 framework L2

<400> 86

Trp Tyr Gln Gln Lys Pro Gly Gln Ser Pro Lys Alaz Leu Ile Tyr
1 5 10 15

<210> 87

<211> 32

<212Z> PRT

<213> Artificial Seduence

<220>
<223> Description of Artificial Sequence:human group 1 consensus

framework L3

<400> B7
Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp FPhe Thr
1 5 10 15

Leuw Thr Ile Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys
20 25 30

<210> BB

<211> 32

<212> PRT

<213> Artificial Segquence

<220>
¢223> Description of Artificial Sequence:hTNF40 framework L3

<400> 848
Gly val Pro Tyr Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr
10 15
1 5



<211> 324
nouse hTNF40 |ight chain variable domain <400> 99 -

gtg
Thr
gtc
Cys
aaa
Pro

atg
Gn
acc
Lys
cca
Gay
gga
Val

acc
Ile
caa
Tyr

aaa

<211> 35

tct
Lys
gcc
A n Asn Val
tct cct aaa gca ctg
Pro Lys Ala Leu Ille
Ilat Sepydhet ¥2laCan gije
Arg e Thr
act gtg cag tct 240
Val G n Ser
atc tat cct ctc 286
Tyr

Phe Gy Ala Ay Thr

PRT<212> <213> nmar

<213> Artificial Sequence

caa aaa ttc atg
Phe Met Ser Thr
agt cag aat gtg
Gy Thr

acc cag
Ser Gn
tgc aag
Al a Ser
gga caa
G n Ser
oter Gyt
Pro Tyr
atc agc
Ser Thr
tat aac
Asn Il e

10>T?ﬂ

<220> o
<223> Description of Artificial

framework Li

<400> 8%

Phe Gly Gln Gly Thr Lys val Glu
1 5

<210> 90

<211> 11

<212> PRT

<213> Artificial Seguence

<220> o

<2235 Description of Artificial

<400> 90

Phe Gly Ala Gly Thr Lys Leu Glu
1 3

<210> 91

<211> 30

<212> PRT

<213> Artificial Sequence

<220> o

<223> Description of Artificial

framework H1

<400> 91

Gln val Gln Leu val Gln Ser Gly
1 5

Ser Val Lys Val Ser Cys Lys Ala
20

<210> 92

<211> 30

<212> PRT

<213> Artificial Sequence

<220> S
<223> Description of Artificial

<212> DNA <213> nuri ne <.220>

@y 50 55 Z) agt gga tct
65 70 75

Pro Leu 85 90 95

<221> CDS <222> (1)..(324) <223>
2 DE C 2004 25 %gc at t
tcc aca tca gta gga 48 Asp lle~ B E Chadb4
Ser Val dy 1 5 10 15 gac agg gtc agc
ggt a((:é2 aat 96 Asp Arg Val Ser Val Thr
Asn 2025 30 gta gcc tgg tat caa cag
att 144 Val Ala Trp Tyr Gn Gn Lys
35 40 45 tac tc% ca tcc ttc cta tat
ﬁJQJZASFT)HEUS%IF TS grphlsh Yfeu Tyr Ser
ggg aca gat ttc act
Ser Ay Thr Asp Phe Thr Leu
gac ttg gca gag tat ttc tgt
Leu Ala Qu Tyr Phe Cys Gn
ggt get ggg acc aag ctg gag
Gu Leu Lys Arg 100 105 <210>
<221> CDS

Ser Gy

80 gaa

A u Asp

acg ttc

Lys Leu
i ne <220>

Seqguence:human group 1 COnsensus

Ile Lys Arg
10

Sequence:hTNF40 framework L4

Leu Lys Arg
10

Seguence:human group 1 consensus

Ala Glu Val Lys Lys Pro Gly Ala
10 15

Ser Gly Tyr Thr Phe Thr
25 30

Sequence: hTNi40 framewcrk H1



<222> (1) (354) <223> nouse
100
Ile

gtc
Ile
gtg
Lys
att
Ay
gcc
Phe
aac
Leu
tcc
Tyr
Ser

Al a
Val

atc cag ttg gtg cag tct gga
Leu Val Gn Ser Ay Pro Gu
atc tcc tgc aag get tct gga
Cys Lys Ala Ser Gay Tyr Val
cag get cca gga aag get ttc
Ala Pro Ay Lys Ala Phe Lys
gag cca ata tat gtt gat gac
Pro Ile Tyr Val Phe

40
(o gz, grgn% <3

aa aat gag gac acg get aca

S";ﬂ L/é@pnwrs@ @ysTlﬂ{, s Tk
at g t@c tgg ggt caa
Met Asp Tyr Trp Ay An Gy

hTNF40 heavy chain vari abl e domain 324 <400>

cct gag ctg aag aag cct gga gag 48 dn
Leu Lys Lys Pro dy Gu 1 5 10
tat gtt ttc aca gac tat 96 Thrjzagﬁta@@’s
Phe T Asp Tyr 20 25 gga atg aat tgg
aag t%jatg 144 dy Met Asn Trp Val
Trp Met 35 40 ggc tgg ata aac acc tac
ttc 192 Gy Trp Ile Asn Thr Tyr Ile
50 55 50 -2DEC2004 26 aag gga cga ttt

t tt..2 rg the Ala
@fo G%g%egsﬁys f.1 Pl.'é/%lgt gl\ﬁg‘ag ate aac
tat ttc tgt 288 Leu Gn Ile Asn Asn
tdhe gLy sry8va90p@oTgea aga ggt tac cgg
agga acc 336 Ala &g Gy Tyr Arg Ser
Thr 100 105 110 tea gtc acc gtc tct tca

Thr Val Ser Ser 115 <210> 101 <211> 84 <212> DNA <213>
Artificialzi9eqerence <220> <221> CDS <222> (29) .. (67)

<211> 14
<212> PRT
<213> Artificial Sequence

<220> o
<223> Description of Artificial

framework HZ

<400> 93

Trp Val Arg Gln Ala Pro Gly Gln
1 5

<210> 24

<211> 14

<212> PRT

<213> Artificial Sequence

<220> o
<223> Description of Artificial

<4D0> 94

Trp Val Lys Gln Ala Pro Gly Lys
1 5

<210> 85

<211> 32

<212> PRT

«213> Artificial Sequence

<220> o
<223> Description of Artificial

framework H3

<400> 95
Arg val.Thr Ile Thr Arg Asp Thr
1 5

Leu Ser Ser Leu Arg Ser Glu Asp
20

<210> 96

Sequence:human group 1 consensus

Gly Leu Glu Trp Met Gly
10

Seguence: hTNF40 framewoxrk HZ

Ala Phe Lys Trp Met Gly
10

Sequence:human group 1 consensus

Ser Thr Ser Thr Alaz Tyr Met Glu
10 15

Thr Ala Val Tyr Tyr Cys Ala Arg
25 30



354 <223> Description of Artificial Sequence: OrpA ol igonucl eoti de adaptor
<400> 101 tcgagttcta gataacgagg cgtaaaaa atg aaa aag aca get atc gca att 52
Met Lys Lys Thr Ala lle Ala Ile 1 5 gca gtg gcc ttg get ctgacgtacg 3%2{&80?
Ala Val Ala Leu Ala 10 <21.0> 102 <211> 67 <212> DNA <213> ArtifTiei
Sequence <220> <221> CDS <222> (2)..(40) <220> <221> CDS <222> (43)..(66)
<220> <223> Description of Artificial Se(%ence: | GS cassette-1 84 <400> 102
g agc tca cca gta aca aaa agt ttt aat aga gga gag tgt to atg aag 48

- 2DEC2004 27 Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Ay GQu Xaa Xaa Lys 1
5 10 15 aaglaciz2 get ata gca att g Lys Thr Ala lle Ala Ile 20 <210> 103

<211> 69 <2a232BRTDNA <213> Artificial Sequence <220> <221> CDS
«213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:hTNF40 framework H3
<400> 96
Arg Phe Ala Phe Ser Leu Glu Thr Ser Ala Ser Thr Ala Phe Leu Gln
10 15
1 5 :

Tle Asn Asn Leu Lys Asn Glu Asp Thr Ala Thr Tyr Phe'Cys Ala Arg
20 25 30

<210> 97

<211> 11

<212> FRT

«213> Artificial Sequence

<220>
<223> Description of Artificial Sequence:human group 1 consensus

framework H4

<400> 97
Trp Gly Gln Gly Thr Liea Val Thr Val Ser Ser
1 5 10

<210> 98

<2i1>» 11

<212> PRT

<213> Artificial Sedquence

<220>
<223> Description of Artificial Sequence:hTNF40 framework H4

<400> %8

Trp Gly Gln Gly Thr Thr Leu Thr Val Ser Ser
1 - 10

«210> 99

<211> 324

<212> DNA

<213> murine

<220>
<221> CDS

<222> (1)..(324} ) ) .
<223> mouse hTNF40 light chain variable domain

<4Q0> 99



<222> (2) (43) <220>
of Artificial
aaa agt ttt aat aga gga gag tgt taa a atg 47 Ser

Phe Asn P.rg Gy

(80) <220>

<400> 104 g
Set Pro \gc
aeg aaa as®P
<210> 105 !

gac
Asp

gta
Val

tac
Tyx

agt
Ser
65

gaa
Glu

acg
Thr

<210>
«211>
<212>
213>

<221> CDS

Fht dt

g&t

agg
Arg

gce
Ala

tecg
Ser
50

gga
Gly

gac
Asp

ttc
Phe

<220>

€221>
222>
<223>

‘at

Au

gtc agc

Val

tgg
Trp
35

gca
Ala

tct
Ser

ttg
Leu

ggt
Gly

100
35¢
DNA
murine

CDS
(1).

<400> 100
cag atc cag

Gln
1

aca

Thr

gga
Gly

gge
Gly

Ile

gtc
val

atg
Met

tgg
Trp
S0

Gln

aayg
Lys

aat
Asn
35

ata
Ile

Ser
20

tat
Tyr

tcec
Ser

ggyg
Gly

gca
Ala

gct
Ala
100

. {354)
mouse hTNF40 heavy chain variable

ttg
Leu

atc
Ile
20

tgg
Trp

aac
Asn

<221> CDS <222> (45)
Se quence: | GS cassette-2 67 <400> 103 g agc tca cca gta aca
Pro Val

(68) <220>

Ser

<223> Description
Thr -Ly

"Cys Met 1 5 10 15 aag aag act get ata gca att
Lys Thr Ala Ile Ala Ile 20 <210> 104
Sequence <220>

gtc acc
Val Thr

caa cag
Gln Gln

ttec cta
FPhe Leu

aca gat
Thr Asp
70

gag tat
Glu Tyr
85

ggyg acc
Gly Thr

tgc
Cys

aaa
Lys

tat
Tyr
55

tte
Phe

ttc
Phe

aag
Lys

gtg cag tct

val Gln
5

tcc tgc
Ser Cys

gtg azg
val Lys

acc tac
Thr Tyr

Ser

aag
Lys

cag

Gln

att

Tle
55

aag
Lys

cca
Pro
40

agt
Ser

act
Thr

tgt
Cys

ctg
Leu

gga
Gly

gct
Ala

gct
Ala
40

gga
Gly

<222> (2)..
<223> Description of Artificial
agc tca cca gta aca aaa a c ttt
sa e aCPhEIASRE AP
e”‘?jc é[‘hgt qlng S%Ifl. Gl

gece
Ela
25

gga
Gly

gga
Gly

cte
Leu

cag
Gln

gag
Glu
105

cct
Pro

tct
Ser
25

cca

Pro

gag
Glu

<21
(43

a@&ys §he

agt
Ser

caa
Gin

gtc
Val

acc
Thr

caa
Gln
g0

ctg
Leu

gag
Glu
10

gga
Gly

gga
Gly

cca
Prec

%5<220>

cag
Gln

tet
Ser

cct
Pra

atc
Ile
75

tat

Tyr

aaa
Lys

b

aat
Asn

cct
Pro

tat
Tyr
60

agc
Ser

aac
Asn

cgt
Arg

domain

ctyg
Leu

tat
Tyr

aag
Lys

ata
Ile

aag
Lys

gtt
Val

gct
Ala

tat
Tyr
&0

t -aga
125
e R &

gty
Val

aaa
Lys
45

cgce
Arg

act
Thr

atc
Ile

aag
Lys

ttc
Phe

ttc
Fhe
45

gtt
val

e

ggt
Gly
30

gca
hla

ttc
Phe

gtg
Val

tat
Tyx

cct
Pro

aca
Thr
30

aag

Lys

gat
Asp

act
Thr

ctg
Leu

aca
Thr

cag
Gln

cct
Pro
a5

gg=
Gly
is

gac

Asp

tag
Trp

gac
Asp

aat
Asn

att
Ile

ggc
Gly

tect
Ser
80

cte
Leu

gag
Glu

tat
Tyr

atg
Met

ttc
Phe

<212> DNA <213> Art|f|C|aI
<221> CDS <222> (57) _
Sequence: | GS cassette-3 69
ag_tot jpa 43 Ser
aaa aaa atg
Ile 28 15 20

96

144

19z

240

288

324

48

96

144



<211> 81 <212> DNA <213> Artificial Sequence <220> <221> CDS <222> (2)
(43) <220> <221> CDS <222> (57) (80) <220> <223> Description of [ 04
Artificial Sequence:|GS cassette-4 <400> 105 g agc tca cca gta aca agg ;:\5
ttt aat aga gga gag tgt tga 43 Sex Ser Pro Val Thr Lys Ser Phe Asn Arg Ay
Gu Cs 1 5 10 cgaggattat ata atg aag aaa %gt get ata gca att g 81 Mt Lys
Lys Thr Ala Ile Ala Ile 15 20 <210> 106 11> 30 <212> PRT <213>
Artificial Sequence <220> <223> Description of Artificial Seauence: human

group 3 consensus tl§ qjct%q;o 2408 Gd Y&l sGtndieleVake G uafer Ay
Ay dy Lé‘ﬁg\gﬁ g 5ol sdb scsehid edr Arg heuicher Oys Ala Ala
Ser Gly PhES Thy 0 25 30 <210> 107 75211> 13 <212> BRT <213>
Artificial %equence <220> <223> Description of Artificial Sequence: human

group 3 CQQ§%§U§tc fLaneyworkc H2a zat gag gac acg gct aca tat ttc tgt 288
Leu Gln Ile Asn Asn Leu Lys Asn Glu Asp Thr Ala Thr Tyr Phe Cys
BS 90 85

gca aga ggt tac cgg tcc tat get atg gac tac tgg ggt caa gga acc 336
Blz Arg Gly Tyr Arg Ser Tyr 2la Met Asp Tyr Trp Gly Gin Gly Thr
100 , 105 110

tca gtc acc gtc tct tca 354
Ser Val Thr Val Ser Ser
115

<210> 101

<211> B4

<212> DNA

<213> Artificial Segquence

<220>
<221> CDS
<222> (29)..(67)

<223> DesEription of Brtificial Sequence:OmpA oligonuclectide adaptor

<400> 101

a t atc gca att 52

tegagttcta gataacgagg cgtaaaaa atg aaa &ag aca gcC
ges ¢ Met Lys Lys Thr Rla Ile Ala Ile
1 5
gca gtg gcc ttg gct ctgacgtacg agtcauyg 84
Ala Val Ala Leu Ala
10

<2i0> 102
<211> 67
<212> DNA

<213> Artificial Segquence

<220>
<221> CDS
<222> (2)..(40)

220>
<221> CDS
<222> {43)..(68)

<220>
<223> Description of Artificial Sequence:1GS cassette-1

<400> 102
g agc tca cca gta aca aaa agt ttt aat aga gga gag tgt ta atg sag 48



<400> 107 - 2 DEC 2004 29 Trp Val Arg A n Ala Pro Ay Lys Ay Leu Gu Trp

Val Ser 1 5 10 <210> 108 <211> 32 <212> PRT <213> Artificial Sequence

<220> <223> Description of Artificial Sequence: hunman group 3 conser¥sif{ 7004

framewor k. H3 <400> 108 Arg Phe Thr Ile Ser Arg Asp Asn Sex Lys Asn Thr Leu

Tyr Leu dn 1 5 10 15 Met Asn Ser Leu Argzﬁla G u Asp Thr Ala Val Tyr Tyr
2

Cys Ala Arg 20 25 30 <210> 109 <211> 11 12> PRT <213> Artificial
Sequence <220> <223> Description of Artificial Sequence: human group 3

consensus franework <400> 1Q9 T G n.Ady Thr Leu,Val Thr Val Ser
Ser 1 5 10°%2fG3 ﬁﬁbkﬁgzﬁ tgager Zg%%ﬁﬁggﬁiSéh%???fic¥%1L%%quence <220>
<223> C?aftedlkbavy Chain for Fab <400> 116

aag act gct ata gca att g 67
Lys Thr Ala Ile Ala Ile
20

<210> 103

<211> 69

<212> DNA

<213> Artificial Segquence

<220>
<221> CDS
222> {(2)..(43)

<220>
<221> CDS
<222> (45)..(68)

<220>
<223> Description of Artificial Sequence:IGS cassette-2

<400> 163
g agc tca cca gta aca aaa agt ttt aat aga gga gag tgt taaz a atg 47

Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys Met

1 5 10 15
aag sag act gct ata gca att g 59
Lys Lys Thr Ala Ile Ala Ile
20 )

<210> 104
<21i> 81
<212> DNA

<213> Artificial Sequence

<220>
<221> CDS
«222> (2)..(43)

<220>
<221> CDS
<222> (57).. (B0}

<220>
<223> Description of Artificial Sequence:IG5 cassette-3

<400> 104
g agc tcz cca gta aca aaa agc ttt aat aga gga gag tgt tga 43
Ser Ser Prao Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
1 5 10

ggaggaaaaa &aa atyg aag aaa act gct ata geca att g 81

Met Lys Lys Thr Ala Ile Rla Ile



gaggtt cagct ggt cgagt ¢ aggaggcggt ct cgt gcagcct ggcggat cact gagatt g0
tcctgtgctgcatctggtta cgtcttcacagact at ggaat gaat t gggtt agacaggccl120
ccgggaaagggcct ggaat g gat gggttggattaatacttacattggagagcctatttat 180 - 2 DEC 2004
gct gacagcgt caagggcag attcacgttctctctagacacat ccaagt caacagcat ac240

ct ccaaat gaat agcct gag agcagaggacaccgcagt gt act att gt gct agaggat ac300

agat ctt at gccat ggact a ct ggggccagggt accct ag2Bacagt ct cct cagctt cc360
accaagggcccatcggtctt ccccctggcaccctcctccaagagcacct ct gggggcaca420
gcggccct gggct gcct ggt caaggact actt ccccgaaccggt gacggt gt cgt ggaac480

t caggcgccct gaccagcgg cgbgcacacctt cccggci@at cct acagt cct caggact 540

tact ccct cagcagcgt ggt gaccgt gccct ccagcagctt gggcacccagacct acat c600 - 2DEC2004
30 tgcaacgtga atcacaagcc cagcaacacc aaggtcgaca agaaagtt <210>111 <211>216
<212>PRT <213>Artificial Sequence <220> <223>G afted Heavy Chain for Fab
<400> 11%k26Ghw NM&l Gn Leu Val Qu Ser Ay Ay Gy Leu Val dn Pro Ay Gy
15 10 1x21Ber8lleu Arg Leu Ser Cys Ala Ala Ser Ay Tyr Val Phe Thr Asp Tyr
20 25 30 &3> NB¥: Asn Trp Val Arg Gn Ala Pro Gy Lys Ay Leu Gu Trp Met
35 40 45 <28¥ Atpiiti@lASAAPe Tyr 1le Ay Qu Pro Ile Tyr Ala Asp Ser Val
50 55 60 Lgs Gy Arg Phe Thr Phe Ser Leu Asp Thr Ser Lys Ser Thr Ala Tyr
65 70 75 <% L

e Gn Met Asn Ser Leu Arg Ala A u Asp Thr Ala Val Tyr Tyr
Cys 85 962%%2 @lzg Ag%)Gy Tyr Axg Ser Tyr -Ala Met Asp Tyr Trp Gy Gn Qy
Thr 100 “t Lea"Val  Thr Val Ser Ser Ala Ser Thr Lys Ay Pro Ser Val Phe

Pro 115 120,125 Leu Ala Pro Ser Ser Lys Ser Thr Ser Ay Gy Thr Ala Ala
Leu Ay (321> cps

<222> (57)..(80)
220> _
<223> Description of Artificial Sequence:I1GS cassette-4
<400> 105
g agc tca cca gta aca aaa agt ttt aat aga gga gag tgt tga 43
Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
1 5 10
cgaggattat ata atg aag aaa act gct ata gca att g 81
Met Lys Lys Thr Rla Ile Ala Ile
15 20
<210> 106
<211> 30
<212> PRT

<213> Artificial Sequence

<220>
¢223> Description of Artificial Sequence:human group 3 consensus

framework H1

<400> 106
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1 5 10 15

Ser Leu Arg Leu Ser Cys Ala 2la Ser Gly Phe Thr Phe Ser
20 25 30

<210> 107

<z11> 13

212> FRT

¢213> Artificial Seguence

<220>
¢<223> Description of Artificial Seguence:human group 3 consensus

framework HZ2

<400> 107



Phe Pro Qu Pro Val

130 135 140 Cys Leu Val Lys Asp Tyr Thr Va
Asn 145 150 155 Ser Ay Ala Leu Thr Sex Ay Val H's Thr
Leu Gn 165 170 Sex Ser Ay Leu Tyr Ser Leu Ser Ser Val Va
Ser Ser 180 185 Ser Leu Ay Thr Gn Thr Tyr Ile Cys Asn Va
Ser 195 200 Asn Thr Lys Val Asp Lys Lys V. 210 215 <210> 112
<212> DNA <213> Artificial Sequence 648 2 E C 2404 31 <220>
G afted Light Chain for Fab and Modified Fab <400> 112
gacatt caaat gacccagagcccat ccagcct gagggcat ct gt aggagacc t cacc60
atcacttgtﬁﬁadébdﬁﬁbgﬁé 56@&%83&@08{%. %gﬂﬁtﬂﬁbgﬁkgggaaccalzo
ggt aaagccccaaaagccct cat ct’acagt gecct cttt cctct at agt ggt gt accat ac180
aggt t cagcggat ccggt agt ggt act gattt caccct cacgat cagt agcct ccagcca240
gaagatttcgccacttattact gt caacagt at aacat ct acccact cacatt cggt cag300
ggt act aaagf.a aﬂﬂ}caaacgtacggtagcggccccatctgtcttcatcttcccgcca360
tctgatgag&ﬂggtggaatctggaactgcctctgttgtgtgcctgctgaataacttctat420
cccagagaggfcaaggt acagt ggaaggt ggat aacgccct ccaat cgggt aact cccag480
gagagt gt cagagagcaggacadeagggareagcacct acagect cagcagcaccct gacgs40
ct gagcaaagcagact acgagaaacacaaagdt ct acgcct gcgaagt cacccat cagggc600
ct gagct cagpagt aacaaaaagct tt aat agaggagagt gt 642 <210> 113
PRT <213>2r3bi fdirapt Sequéntrrificial Sequence:human group 3 consensus

<211> 214

framework H3

<400> 108

Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln

1

3

10

15

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg

109
11
PRT

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

<220>
<223>

20

framewcrk H4

<400> 109

Artificial Sequence

25

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

1

110
648

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

<220>
<Z223>

<400> 110
gaggttcage
tecctgtgetyg
ccgggaaagg
gctgacagceg
ctccaaatga
agatcttatg
accaagggcce
gcggecctgyg
tcaggcgecce
tactecctca

CNA
Artificial Sequence

5

tggtegagtce
catctggtta
gectggaatg
tcaagggcag
atagectgag
ccatggacta
catcggtctt
gctgeoctggt
tgaccagegyg
gcagcgtggt

aggaggcggt
cgtcttcaca
gatgggtigg
attcacgttc
agcagaggac
ctggggccag
ccececctggea
caaggactac
cgtgcacace
gaccgtgcee

10

Grafted Heavy Chain feor Fab

ctcgtgcagce
gactatggaa
attaatactt
tctctagaca
accgcagtgt
ggtaccctag
cecctecteca
ttccecgaac
tteceggetg
teccageaget

30

ctggcggatc
tgaattgggt
acattggaga
catccaagtc
actattgtge
tcacactcte
agagcacctc
cggtgacggt
tcctacagtc
tgggcaccca

Description of Artificial Sequence:human group: 3 consenrsus

actgagattg
tagacaggece
gecectatttat
aacagcatac
tagaggatac
ctcagcttce
tgggggcaca
gtcgtggaac
ctrocaggacte
gacctacatce

Ser Trp

Phe Pro Al a Val
Thr Val
Asn H s

208 g

<211> 642

<223>

<212>

60
120
180
240
300
360
420
480
540
00



<220>

Gn
Val
Trp
Al a
Ser
Asp
Phe
Pro
125
135
145
Leu
Tyr
Leu

_<210> 11<R28211>

<223> G afted Light Chain for

Fab and Modified Fab <400> 113 Asp Ile

Met Thr G n Ser Pro Ser Ser Leu Ser Ala Ser Val Ay 1 5 10 15 Asp Axg
Thr 1le Thr Cys Lys Ala Ser A n Asn Val Ay Thr Asn 20 25 30 VAl DA 004
Tyr An An Lys Pro Ay Lys Ala Pro Lys Ala Leu Ile 35 40 45 Tyr Ser
Ser Phe Leu Tyr Ser Gy Val Pro Tyr Arg Phe Ser Ay 50 55 60 Ser Ay
Ay Thr Asp Phe Thr Leu Thr Ile Ser Sé¥ Leu Gn Pro 65 70 75 80 Qu
Phe Ala Thr Tyr Tyr Cys A n G@n Tyr Asn Ile Tyr Pro Leu 85 90 95 Thr
Gy @n dy Thr Lys Val Gu Ile Lys Arg Thr Val Ala Ala 100 105 110
Ser \ézljcaE’ZEtﬁgbl grdheaPro cPyonaSerc Aspyt@eacagaszgitlys Ser Ay F18 120
Thr a Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Gu Ala 130
140 dpps>Valii@dn Trp Lys Val Asp Asn Ala Leu G n Ser Ay Asn Ser A n
150 15513160216d u Ser Val Thr GQu G n Asp Ser Lys Asp Ser Thr Tyr Ser
Ser -<222BPECPR004 32 165 170 175 . Ser Thr Leu Thr Leu Ser Lys Ala Asp
A u Lgps 3k s AepSEAR1ITIATUEnBD 185 190 Ala Cys Au Val Thr Hs Gn dy
Ser Ser Pro Val Thr Lys Ser 195 200 205 Phe Asn Arg Ay G u Cys 210

<223>

<400>
Glu Val
1

Ser Leu

Gly Met

Gly Trp

50

Lys Gly

65

Leu Gln

Ala
val

Leu

Alaz
130

Leu

Cys Leu

145

Ser Gly

Ser Ser
Leu

Serx

Thr
210

Asn

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

687 <212>

Grafted Heavy Chain for Fab

111
Gln

Arg

Leu

Leu

Val Glu Ser
5
Ala

Ser Cys

20

Asn
35

Ile
Arg

Met

Gly

Trp

Asn

FPhe

Asn

Tyr

Val Arg Gln

Ile
55

Thr Tyr

Phe
70

Thr Ser

Ser Leu

85

Arg

Arg Ser Tyr

ipo

Thr
115
Pro
Val

Ala

Gly

val

Ser

Lys

Leu

Leu

Ser Ser Ala

Ser
135

Ser Lys

Tyr Phe

150

Asp

Thr Ser

165

Gly

Tyr Ser Leu

180

Gly
195

Lys
112

642
DNA

Thr

Val

Thr

Gln Tyxr

Lys
215

Asp Lys

brtificial Sequence

Leu

Ala

Ala

Ser

120

Thr

Pro

val

Ser

Ile

200

Val

Gly

Gly

Leu Val Gln

106

Ser
25

Pro

Glu

Asp

Glu

Gly

Gly

Pro

Asp

Tyr Val Phe

Leu
45

Lys Gly

Ile Tyr Ala

60
Ser Ser
75

Lys

Thr ARla Vval

S0

Met

105

Thr

Ser

Glu

His

Asp

Lys

Gly

Fro

Thr

Tyr Trp Gly

Ser
125

Gly Pro

Thr
140

Gly Ala

Val Val

155

Thr

Phe Pro Ala

170

Ser
185

Cys

Val

Asn

Val Thr Vazl

Val Asn

205

Pro Gly
15

Thr Asp
30

Glu Trp

Asp Ser

Thr Ala

Tyr Tyr
95

Gin Gly
110

Val Phe

Ala Leu

Ser Trp

Val Leu

175

Pro Ser
190

His Lys Pro

Gly

Tyr

Met

Val

Tyr

80

Cys

Thr

Gly
Asn
160
Gln

Ser

Ser



<213> Artificial
<400> 114 gaggttcagc tggtcgagtc aggaggcggtct cgt gcagcct ggcggat cact gagatt g60
20 tcctgtgcectg catctggtta cgtcttcacagact at ggaat gaatt gggttagacaggccl

ccgggaaagg gcctggaatg gatgggttggattaatacttacattggaga gcctatttat 180 QE(RZ04

Sequence <220> <223> Grafted Heavy Chain for Mdified Fab

aacagca catccaag ac gctgacagcg tcaagggcag attcacgttctctctagacat a 300 c
atac t ta tt g ctccaaatgaatagcctgag agcagaggacaccgcagtgtac gg a g g
agat cttat gccat ggacta ctggggccagggt accct agt cacagt ctcctcagcttcc360
accaagggcccatcggtctt ccccctggcaccct cct ccaagagcacct ct gggggcaca420
<220> .
<223> Grafted Light Chein for Fab and Modified Fab
<4Q0> 112
gacattcaza tgacccagag cccatccage ctgagcgcat ctgtaggaga ccgggtcacce 60
atcacttgta aagccagtca gaacgtaggt actaacgtag cctggtatca gcaaaaacca 120
ggtaaagccc cazaagcoet catctacagt gectctttcee tctatagtgg tgtaccatac 180
aggttcagcg gatccggtag tggtactgat ttcaccctca cgatcagtag cctccagcca 240
gaagatttcg ccacttatta ctgtcaacag tataacatct acccactcac attcggtcag 300
ggtactaaag tagaaatcaa acgtacggta gcggecccat ctgtetteat ctteccgeca 360
tctgatgagce agttgaaatc tggaactgecc tctgttgtgt gcctgetgaa taacttctat 420
cccagagagyg ccaaagtaca gtggaaggtg gataacgccce tccaatcggg taacteccag 480
gagagtgtca cagagcagga cagcaaggac agcacctaca gcctcagcag caccctgacyg 540
ctgagcaaag cagactacga gaaacacaaa gtctacgcet gegaagtcac ccatcaggge 600
ctgagctcac cagtaacaaa aagctttaat agaggagagt gt 642
<210> 113
<211> 214
<212> PRT
<213> Artificial Sequence
<220> o
<223> crafted Light Chain for Fab and Modified Fab
<400> 113
asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg val Thr Ile Thr Cys Lys Als Ser Gln Asn Val Gly Thr Asn
20 25 30
vVal Zla Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Ala Leu Ile
35 40 45
Tyr Ser Ala Ser Phe Leu Tyr Ser Gly Val Pro Tyr Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Fhe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 : 70 75 BO
Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gin Tyr Asn Ile Tyr Pro Leu
B85 50 95
Thr Phe Gly'Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala
100 145 1106
Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Giu Gln Leu Lys Ser Gly
115 120 125
Thr Ala Ser val Val Cys Leu Leu Asn Asn Phe Tyr Pro Rrg Glu Ala
130 135 140
Lys val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 155 160
Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser



gcggcecct gggcet gecet ggt
t caggcgccct gaccagcegg
tact ccct cagcagcgt ggt
t gcaacgt gaat cacaagcc
t gt gacaaaact cacacat g
<213>Artificial Sequence <220> <223>G afte

caaggact actt ccccgaaccggt gacggt gt cgt ggaac480 540
cgtgcacaccttctcggctgtcct cagtcctcaggactc
gaccgtgccct ccagcagcttgggcacccagacctacat c600 ~ 2 DEC 2004
cagcaacaccaaggt cgacaagaaagtt gagcccaaat ct 660
cgccgegb67 <210>115 1>229 <212>PRT

avy Chain for Mdified Fab
<400> 115 du VvVal dn Leu Val Qu Ser Ay Ay Gy Leu Val dn Pro dy Gy
1510 15 Ser Leu Arg Ser Cys Ala Ahg Ser Ay Tyr Vals Phe Thr Asp Tyr
20 25 30 Gy Met Asn Trp Val Arg Gn Ala Pro Ay Lys Gy Leu Qu Trp Mt

35 40 45 [ AsnuTRE: TG Alkensd ¥yH diuPry kie LjyrvaAl ayAsp Set Val
50 55 LysgfgyT-gﬁPLgAJngoThru Phre er IfeygsAsp Thr Set Lysse®er Thr Ala Tyr 65
70 75 so 33 Leu G n Met Asn Ser Leu Arg Ala GQu Asp Thr Ala Vval Tyr Tyr Cys

65 90 95 Ala ALOe@ YalyfnAgs San Alyr LAl Gedter A Yyt Thrpl@ 9ed n Ay Thr

100 105 110 Leéeu Mg Thr Val Ser S0 Ala Ser Thr L¥85Gy Pro Ser Val Phe Pro
115 120 125 Leu Ala Pro Ser Ser Lys Ser Thr Ser Gy Gy Thr Ala Ala Leu Gy
130 135 140 Qun AmyicValGlwSyAsp Tyr Phe Pro Gu Pro Val Thr Val Ser Trp Asn
145 150 155 1D Sex Gy Ala Leu Thi Ser Gy Val H's Thr Phe Pro Al a Val
Leu A n 165 170 175 Ser Ser Ay Leu Tyr Ser Leu Ser Ser Val Val Thr Va
Pro Ser Seglo> 114

<211> 687

<212> DNA

<?13> Artificial Sequence

<220> ‘

<223> Grafted Heavy Chain for Modified Fab

<400> 114 :

gaggttcage tggtcgagte aggaggcggt ctegtgecage ctggeggatc actgagattg &0

tecctgtgetg catctggtta cgtcttcaca gactatggaa tgaattgggt tagacaggce 120

ccgggaaagg gectggaatg gatgggttgg attaatactt acattggaga geecktatttat iso

gctgacageg tcaagggcad attcacgttc tctctagaca catccaagte aacagcatac 240

ctccaaatga atagcctgag agcagaggac accgcagtgt actattgtgec tagaggatac 300

agatcttatg ccatggacta ctggggecag ggtaccctag tcacagtcte ctecagettcce 360

accaagggecc cétcggtctt ccccetggea ccectcoctoca agagcacctc tgggggcaca 420

gcggecetgy gctgcectggt caaggactac ttccccgaac cggtgacggt gtcgtggaac 480

tcaggegecce tgaccagegg cgtgeacacc ttcceggctg tcctacaghlc cteaggacte 540

tactcectca gecagegtggt gaccgtgecee tccagcaget tgggcacccea gacctacatc 600

tgcaacgtga atcacaagcc cageaacacc aaggtcgaca agaaagttga geccazatct 260

tgtgacaaaa ctcacacatg cgccgeg 87

<210> 115

<211> 2238

<212> PRT

213> Artificial Seguence

<220> o

<223> Grafted Heavy Chain for Modified Fab

15

;igogal éln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1 5 10 15

Ser Leu Arg Leu Sexr Cys Rla Ala Ser Gly Tyr Val Phe Thr Asp Tyr

20 25 30
Gly Met Rsn TIp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
35 40 45
Gly Trp Ile Asn Thr Tyr Ile Gly Glu Pro Ile Tyr Ala Asp Ser Val
50 55 60
Lys Gly Axg Fhe Thr Phe Ser Leu Asp Thr Ser Lys Ser Thr Ala Tyr

65 10 75 B0



180 185 190
195 200 205

Thr

210 215

Leu

hla

Leu

Leu

Cys

145

Ser

Ser

Ser

Asn

His
225

Ser

Asn Thr

Gln

Arg

Val

Ala

130

Leu

Gly

Ser

Leu

Thr

210

Thr

Leu dy Thr @ n Thr Tyr
Lys Val

Met

Gly

Thr

115

Pro

Val

hRla

Gly

Gly

19

Lys

Cys

Asn

Tyr
100
Val
Ser
Lys
Leu
Leu
180
Thr

Val

Ala

Ser
85

arg

Ser

Ser

Asp

Thr

165

Tyr

Gln

Asp

Ala

Leu

Ser

Ser

Lys

Tyr

150

Ser

Ser

Thr

Lys

Arg

Tyr

Ala

Ser

135

Phe

Gly

Leu

Tvyr

Lys
215

Ala

Alz

Ser
120

Thr

Pro

Val

Ser

Ile

200

Val

Glu

Met
165

Thr

Ser

Glu

His

Ser

185

Cys

Glu

lie Cys Asn Val
Asp Lys Lys Val
220 His Thr Cys Ala Ala 225

33

Asp Thr
80

Asp Tyr

Lys Gly

Gly Gly

Pro Val

155
Thr Phe
170
val val

Asn Val

Pro Lys

ala

Trp

Pro

Thr

140

Thr

Pro

Thr

Asn

Ser
220

Val

Gly

Ser

125
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