WD 97/ 42329

PCT/ GB97/ 01165 MONOCLONAL ANTI BODY TO CEA, CONJUGATES COWPRI SI NG SAI D
ANTI BODY. AND THEI R THERAPEUTI C USE I N AN ADEPT SYSTEM The
present invention relates to a novel anti-CEA nonocl onal an{,é,lt) g*mgﬁgrred
"806. 077 ant i WOHMP} "806.077 Ab" herein) useful for the diagnosis and

t herapy of cancer. 5 It is established that the transfornmation of
normal tissue MALL AFIREDYC 96 |cBal Eonyua RfES LOMPRBINGMSATD ANTISUDYYANDN
structure on t TR THERAPEUTIQ USE IN'AN ADEPH S¥SYEM surface structures can serve
as antigens and the tumour nodified structures represent a type of

so-cal |l ed t unour - associ ated antigen (see for exanple Altered

G ycosylation in T ; InBOCEAReR i odP(naned 1988,
Arthur 'R Liss publ.)" %&h‘}eaaﬁ?xﬁggﬁegmn%ﬁﬁ%%%l oitega%gl?girﬁ exanpl e by the
generation of “8GA:073 petboidy’t or1806.0 DA sherain)rgefil for the diranasisand Bieragy obeanser.

o Tore n (Nt ur o BirsstblishySibhlhe Bishmbd da U nBERT il feilYo MBLPENERT

MIlstein ( ure, nour - associ at ed

antigen i s CEgsdokiaies with ARhiligy i suRctiftiongiyOell aarfides Altered celbshefhcelsartictimes Gl d

and Freedman, J Exp Med, 121, 439, 1965. This antigen ig%&rese t. on the 15

tunour cel | s@eveasantigens andths furepus modified peichuesIEpresint A YRR olsaralind

The concept ofyi5l:athoRHel BitHef foek fr binfifid AlutPElycaHBAGA H A ColicRas | n the
of cancer has Deen a

t r eat ment ppreciated for "sofre time (Herlyn et al.

(1980) Cancer FeediogHakaniaxi ariMjrcus 1988, Arilivo Bi biss prbj.).bSuchgniigensmay begxploited
i heni. cal i ol ogi cal tS t Ot he.t : i ugat
have_been pdD dPtsiple DY GendRion o FRnppbit ARpRUE MnedbpridomaiilofiBR Mg 2 5o

20 both in vi toréemiydudilestablished/afeg beifig first deseritied by Klohlerand Milaein (Natre256n t he
t herapy of cancer is al so promsing (Lord et al.(1985) Trends in :

Bi ot echnol ogy ¥5-47%3%%) tetta et al (1987) Science 238, 1098). This
approach is techni ¢il hindiasosiRBafigtdis CEN(CdhinRibrfonft Rioemias e and -

requi res that tunour associ ated antlgens which are targetted in such
i munot her apeudesazibed byGpldand Freedmans EExp Mied\121. 43801968 dhis pntigen jsprepset on the
expressed a gni fi - ' ' | Saues. Wi | st not _
wi shing to Bgstg'gﬁ%r(fegsﬁhgjze%}/@[alﬁéggb%%ér%ngg#@ﬁgﬁogegas wel | as the property
of having speci fi c Theesntcepras asing aitibotiiés to smget tinkiur agsodiatedigntipens i thetreatment

applications it _is desirable hat the tj bod I.n at the I
surface after ofancgehps bF‘H’cﬂpﬂﬁc’Pt&#ngmPﬁﬁﬂe gg‘?'i’(@ ehéi égg@ Canter #ﬁ?eéﬁpﬁ L)
For exanpl e i naBeRiEs maybé BRAY tdigeBtitgh hBmtARnA biIgia] ideals dPthe nitRr hifd
~patents 4975278 and_5405990) it is believed to be preferred that the

ant i body r emai facheonjygates havedesn paicnlarly sucgessfint in forming the bawis fogmany methodsef by
ant i body-en I T : qﬁm.&@'ﬁ% i I i
applicati on%ﬁﬁ%&%%%ﬁ%& e éf ol ovu\f%ghjwsﬁgv?/égﬁa gr\e{;%)?lnscerslgt
out the sci ent alfo profnisirgd . ordredalf(4285) Hiiendsdp Bidtechhology 3,1175:0Vitktta et ab (198 pSnience o

I%?JT 1 GB97/ 01165 8? Mﬁ%%?s approach is technically more demanding than diagnostic applig?i_ons and

erune stimul U&q}li]'es@ﬁt Nhﬁcn%uws?dme%mmsmﬁbe tﬁgﬁuﬁ}lrﬁ bmex{i@mlno:'meragsumyr icged
y recognition o displayed peptides by t -ce recept or .
It has been deweétﬂﬂh*ﬂm% “’FPF&tﬂ%a“ FRLRXIETSAY ALt Pf%{%‘ﬁ@‘?@%&‘l’%““%h
T-cel | unr espoRghue ReRiRt At vy b8 bshnd by bRl cdl CorsfterationsShd Wall RURY proSerd

is required to stimilate specific T-cell activation and proliferation 5
(revi ewed by SofiwingspRifi¢ tumoubassoriated tissue distribuon, for sene appliostions:it és desirmblenot h

: 's. th ) . ! : . b
i PTing the. t aPghBE Etplreidh 8 i okl achr BRGLAPGbd Sb M BB IRRRGC, PY
have been i deniritdrhalided. o Bampl< GAMDERTAntibody dirétted enzﬁl‘lﬂodrﬁ@ﬁﬁrapmdgégémgi?)

The masor G- SPRALE A1SPTR inchaofoR s eHrES FporEeire it By & b
e nmpj or COo-S
mol ecul es 10?](5&1113&@&&9 fé‘c’i\'itkt@ﬂm@%%ﬁwgaggn m&bw(-éHgYﬁ@L&ma@%) whi ch can

interact with two receptors, CTLA- 4 Istrom K E. et al
| muneol . Rev., 1995Antibhgy carfi@gates Bisp havelapplicationin tumour immunotherapy. The following

few paragraphs set out the scientific background for this application. In order to respond to an

nal



D.J. et al Ann.Rev.Ilnmunol., 1996, 14, 233-258). B7.1 and B7.2 are
expressed on antigen presenting cells (APC) such as dendritic cells

- whereas CD28 and CTLA-4 are present on T- cells. B7.2 appears to be
constitutively expressed on the surface of APCs but after contact 15 with a
T-cel |, expWed¥#@® of B7.1 is up-regul ated. Anal ogously, REPEBIMIMEpressed
.on T-cells but after activation is down-regul ated and repl aced by CTLA-4
expression. The stimnulation of CD28 apd CTLA-4 by B7.1 and B7.2
represents a conpl.ex pattern of signalling which . cont s not .only the
activation Hpmyngstimuius, ","%ﬁq“l"ﬁg"’%ﬂﬂ% suehsvignebis pﬁ’r"“{ﬁé)h}' Fecesni to
nmodul ate th omiug? 25 By thTaR1 Pecdp . $-13s Bden GBROBstrd@PBowetérlthat
26762-26771191.H 20 ﬁi’eggglﬁgnoﬁyenpn na extgf(gicgi)t &eh&éggﬁegti mes confli ctll"]‘#g dat a
reported byTGBstimulation alene ragplts in T-ﬁ@,ll@resomﬁvems ar aergyrAsH a sesoador co-

I n cancer, | L s ' I ' [ bkl but the -
| ack of Ltﬁﬁm%{hxaf_srfgené%%?]eg{éin?%otsﬁxgm?%%%ciﬁcn’g-géigae&gﬁgbntagg - !:l{é Bner ay.
Turmour celd @eviewedbySeheysrtz R.H. 3 Bep.Meds 1996, 384, 48)) Uporareteigingboth sighdls ithe
surface but |gck B7.1/B7. 2 allqgw .themto escape,25 i mune surveill ance.
"ndeed, in TPUEPESPRPRETHELS made ik immue thopase by Kiliag the targetsell. A number

transf ect edof gopaiil dae&iknmaedr? mofitSled hiVR Bednd@dtitified 3 BATCANMEIFAC] a3 xel | s
fromthe sane |ine and hat the transfected cells are capabl e of

i nduci ng pr 6D48+CRW andGDA4; eviewad by Caleatauri 1. ehg/eCancerGene Therapy A9, 3cel | s
Townsend S d K . ' . - '
((:Ie monst r at e%&t'%gsp' %ﬁ%:%bs%ﬂ;bﬁﬁ"g{héﬁ&%o?%ﬁ%%g ?‘? lt’a oﬂg%q%alﬁg%?a%eg -rléeml%?lci/ B7. 2

i ndependerd B73{alsietdlled Ci30) =t BV D{aise ealleiCD86) which san interast with' two/ rEcépfors, n

t eponse i TP R PRt 5, 8el tmulngl Kok Boscfase KR4 it L Ensdic
(3. I munol . p 119948, Arkev.fiERMEL) 19964 4MEIUI 58N B7.6 bndB7.0 dreleiipresiel on ankig@F, 156,

1126-1131) WO 97/ 42329 .
PCT/ GB97/ 01 pesenting cells (APC) such as dendritic cells whereas CD28 and CTLA-4 are pregent on {7y e

reported th B | i : | ' ' The
use of B7. 1@%4?' E7s% 04,:8@%&%%%&2&&% Ugig%w\%m&%&gtr‘{tg%%h{:%gcsggﬁtl-ﬁééglr’]l{at?crt]s) S
reported 15 withavi-ckll, oxprgssion dEB7.1 Goup-regdatedrulnalogonsly CCII2&ie bxmessalnmi Breally TCR

stinmulation,via an_ independent source, (Linsl.e .S, et al . d.,
S0 oo puhahe R AliGiRE Ao togialdh S5 febialiR B0 TL. A28 cffreSion. The RIS

anti - CEA antof gDd8 afd OFEAUI byl BY7.T @ii0B7.2 reptséiis Wednipléx phtterioFf £igyalling which The
present inventign is based on, the di scover}/h of . a novel ti-CEA anti body

t er ned g sempisnot qplythagrtipation of the T-cell, but the spbsegpent ?ﬂj‘“?a]g’fﬁ HLYPBI® of the

present i nvepidhRk th'fiRuretespoRiti(GREnEN eAlt I BisEChe, FI¥%6! PN 7629BT7151 NG
conplenentarity determ ning regions (CDRs) in whi ch the CDRs have the

f ol | owi ng2@ discpheramenon may explain thegomedmes aenflicting data reporierhiRy wWorkers $tydsing | D
NO  29) \}'gﬂgg‘@- FB%%W%%WQ?E)E YAPKFRG (SEQ ID NO 31) 15 CDR3

LI YAGYLAMD i ght chain CDR1
SASSSVTYMH ( SEQ [idcaN2r, fmpur infiltrating lymphécpie havkSeden ideftFie@bishédack 67)

CDR3 QQRSTYPLT (SEQ I D NO, 28). 20 T | tarit
determ ning® 6‘58"%{138“{‘“65‘52‘%’%‘6%%@%‘ twggﬁﬁ%“%ﬁg%ﬁ&qﬁﬁgr%g%&%‘gﬁe | oops
of antibody gpadifieéy selettNERhfigeny\bh their 8rfack B IBKEBY . 1/B72Q116Wing kel tolestape

determnin ?he specificity of the antigen-antibody interaction_ (Kabat,
E. A, Lu, 27 immunggqryeillance. Madpadein vivg experitpanis hape demopstegied batBl/BR2s.  (1987) .

Sequences of ' : | PR g .

Washi ngt on 6:%5@&?%{&?:\ é)gI %ét“g??éd'g%@g?“‘i%%ﬁk %‘%ﬁ%&ﬁuﬁg ﬁg‘grt%/éi %glg ;‘“’5%“ dt he
reader is althatthetransfeetdd telstate capablef affimducimg fpootectiee trhanityfagiipds a¢cchallehgdreily

resi due nunbering). s _def.i.ne L N, howe i de. f ramewor k

resi dues whe?"é‘_“f*ﬁ8%‘5_Q&‘H{‘SFP%ﬁ%e“‘t%d‘{‘i‘”“é}t}?w‘i{??h&"‘ﬁﬂt}?\ﬁ%és@g@o Bant i body _
the CDRs wer ganfiab@hdd iR dnddstitREeddoty inintifle fe§fRnse can Bdeaie\ B 1I/BRD tndepmueices -
of other nurine antibodies. In this specification the terns "VK' and

"VH' mean ?auem@ hag propesd grat expeessionyp BLHB7Adn iymar eeilsby genertherapy has th;—
respectivel y, ot?r‘xﬁﬁf\}%%mgfate aar?)ﬁ%@ﬁocﬁgbﬁg %% &R\l&%y%@?@% tﬂ%@aﬁée \@a%f!i y

Padl an (19945’ I"ecul ar
(J.Immunol., 1996, 156, 465-472) and Matulonis er a/ (J.Immunol., 1996, 156, 1126-1131)
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PCT/ GB97/ 01165 -4- The Li ght
Chain CDRs are: VK CDR1 Kabat residues 24-34 inclusive, SASSSVTYMH ( SEQ
ID NO 26),; VK CDR2 Kabat residues 50-56 inclusive, STS chooes D NO

27) ; VK CDRO K432} residues 89-97 inclusive, QQRSTYPLT ( IDNQ 28); 5
The Heavy Chain CDRs are: VH CDR1 Kabat residues 31-35B inclusive, DNYVH
(SEQ ID NO 29); preferred VH CDRI Kaba&t- resi dues are no. 27-35B

i ncl usi ve, FNI KDNY SEQ, 1. D . : Ghbee t e@EB3.150)- 65
i ncl usi ve, W’ﬂgﬁﬂgg(ﬂﬁigﬁﬁé}l‘%%t??k@ﬂ%%ﬁfo VH%%%% %ﬁge resi dues
95- 102 i ncl ussoMsion {ab Y ASKinANT a¥tibsTy@ohEankidrmaRs) is repatted to proxide pRlx gogest EPR3

Kabat residues are no._93-102 (n ive. HVLI YAGYLA . 3).
Pref erably bi WogﬁTﬁ%lsyecangggfﬁmqlﬁg’ﬂ v?asané{uialpeexg@ t s&%ﬁ'é@%% aP
preferably 4 ;@,gggi’fﬁ_g\,ijzy.ﬁ?: CEA is at |least 10E-6M nore preferably
bi nding affinit or CEATs at 15 | east 10E—7J\/€ nor e pteferahly binding
affinity fo5 CEA iThemts 4 nesd for fothegand impraved ati-GEAgpibodies ys "ﬁé”ﬁ?’fi nity
for CEA is at .l east - nore preferably binding affinity for CEA is at
| east 10E- 10|\ﬁ‘ﬁ$‘i‘8’“§%‘b]‘{e)‘§?’g I'y binding affinity for CEA is at least |OE-11M
The term anti body The presen ivextisnis bpaetomrthe discvenysf amovelentir65Acitibady tered cul e
(or fragnent thereof or nodified antibody construct such as scFv which
retains speci $0607¢antibody gen binding). The CDRs are principally

responsi bl e for angdiceihgib BAk ddpect bite presentinkention iiefd i provided meanticCEA

normal Iy derived from an i nmmunogl obul i n but, may, be disri ved J‘{lom

i mrunogl obulG antidods¢ompuising complemeniarity determining egions (PR S) 1 whic
According to an rha@?ﬂ@%lltoﬁéné%ﬁeg&ps?em invention there is provided a

CEA anti body resing W ng, optionally humani sed, structure:
25 a heavy chaj n véieawbdheinr egi on sequence (SEQ ID NO 11) EVQLQQSGAE
LVRSGASVKL SCTASGF .aav PEQGLEW AW | DPENGDTEY APKFRGKATL
TADSSSNTAY 80 R DY SRR YERO: 2\ acyL Ay GOGTSVAVSS 120 and;
30 a light chain varpRPWIDPENGDTESEAPKFRG (SREM NO:BD 9): DI ELTQSPAI
MSASPGEKVT | TCSASSSVT  YMAWFQOKPG 40 {J%Iz W YST SNLASGVPAR FSGSGSGTSY
SLTI SRVEAE 180 CRR AMBY (RO N EkRrA 108; WO

97/ 42329 . .

PCT/ GB97/ 01164  lightcham 5 or

any one of the fol | CORIGASSRYTYMH (SEQEP®E:26) F(ab')2; F(ab'), Fab, Fv,

single chain Fv & Vapi,4. ' fragnent constructs are
cBRISTRASER BT

preferred. Any suit ragnment ” whi ch retains 806.077 anti body.
bi ndi ng char act er i SCDRS QGRSTYRINSEQIBINOF28). exanpl e a recently 5 descri bed

anti body fragnment is "L-F(ab rr]" as,described by Zapata (1995). .1
Prot ei n Eagi neerphGDRg or Mﬁﬂ%@fﬁy doterminipg ’aéwﬁ%% sﬁg&egfese% a‘hg{(}he

cont enpl at ed. h@ﬁé&ﬁme‘ 1ops 3 antibody WaridB1e Morh ik Whilk bie befievad fxbjcriged tn as
descri bed bel ow. A preferred humani sed anti body E?R”‘ﬂ,'f"’rsnih.

| east one of tdetermhipinigdhé spgeificityaftheantigen-antibody interaction (Kabat,
Miller, M., Perry, HM. & Gottesman, K.S. (1987). Sequences of Proteins of Immunological

Interest. 4th edition. Washington D.C.: United States Dept. of Health and Human Services;
25 the reader is also referred to this reference for details of Kabat antibody residue numbering).

CDRs as defined herein however include framework residues where these contribute to

binding. For the 806,077 antibody the CDRs were determined by homology with the

hypervariable sequences of other murine antibodies. In this specification the terms “VK” and

“VH” mean variable regions of the light and heavy antibody chains respectively. Anatomy of
30 the antibody molecule has been reviewed by Padlan (1994) in Molecular Immunology 31,

+

169-217.



a heavy chain variable region sequence which is VHL (SEQ ID NO 55); 10 a

| i ght chain variabl e regi on sequence which is VK4 (SEQ ID NO 71); a
human CHL heavy chain I gG constant region; a human kappa |ight chain CL
regi on; and a human 1gG3 hi nge region; optionally in the formof a
F(ab')[err] wosg#s® . 15 Accordi ng to anot her aspect BFT/GHIOBSEsent

I nvention there is provided a pol ynucl eoti de sequence capabl e of

encodi ng for the heavy or light chain varjable region of a CEA antibody

of the inventjon, Preferably the heavy or light chain variable region is
fused (opti ohbg bightChain CRRsare; | nking” sequence) to a gene encoding a
protein eff e?KFUDli‘PKﬁ%aYh rekidSes2AL34 iﬁﬁluﬁve?QRS%WI‘?MH (SEGAD NGXdg)bel ow) ,

preferably fusion is rough the antibod eavy chain. Generally fusion can
20 be eit her VRICRR:KabapresiduesOrfitrinelusive, SHSNEAS (3Q1ID NRaRR:; For B7

conj ugat es fysi r [, AUS ' hgin is preferred. -
CPB has an r\#?%‘g*‘g%‘% SR mm‘l's(’: °P§k§t§$‘?’%§?g§t§gﬂ§g?§§ correct

fol di ng of 5 The HesMydllnid EDRsaré:he pro domain is renoved to rel ease active
enzynme. If proCPB is fused at_.its . .C tern nu he N term nus of an

ant i body chaVHQWEKQﬁmP?Wg‘“@P“ﬁb_%%\ﬂ'ﬁi(g":égp 0: 28y trypsin
treatment) frotdoHCHRI Kbt fesfued €nd. 271398 ifhtiVe! REIKDMYIE] R8I IHNY: | |

pr oCPB s attached to the C term nus of an antibody chaih then the
probl em ari s3®; of having to remove the pro domain fromthe "m ddl e" of

co- expr ess. 1t KB (P2 KRRFRIGE 0 it WPPENGPTR: FhRkPRG IPRQIBNG.EY 12 10

advant age, 100NEeCDREKakdt restduescss- H2\ischiste LIYAG YLAMDEY (SBQ) IDNO:3Ryjahd i ng

trypsin activation ressed fusi oteip t CPB oro domai n.
Constructs \AP‘F%F’%?B’E%SR&%E“‘&?“ “F%a"?:m'%g"gél“??f"ﬁ'fg' @@%ﬁﬁ@?ﬂgn&@&f an
ant i body chaij@ggg)_t he advantage of not requiring WO 97/ 42329

PCT/ GB97/ 01165 -6- construction
of co-expressi on Rreferably hinding\pffipity foe GEArantigangs at least) OF=)r marsipmierally t he pro
dormain al ong. w A : i .m.ﬁ! . . In
this specifi g%‘?%“% %gtgg%ljr(g%‘ﬂsvag%gg%6§§ Fg’;eaﬁgﬁg%‘ﬁag 0 és}gg'(t:yl fSEé‘r{f %to acid
sequences H keastd 0ESM, Inxire prefiinabhhbinding affinityh for BEAJs ageast U)8M, moregirefriablly CEA
anti body of the, 5 i,hventi but,differ [n sequen hy,.one..or .
conservativ ei’ﬁ‘ﬁ‘\“ﬁ&@’&‘yg‘t”s@g% S Ef'f’?‘dhgjgm' mess &FF"F%EV %Kd'%gpf“l%ﬁ’g &Eﬁo‘ﬁg\/ er

the SpeCifiCMMO@I@W&@%&M@Gi@iu@@M@WE&ﬁat)reﬁitQOE-QdM. Typi cal -
conservative am no acid substitutions are tabul ated bel ow. Conservative

Substitutions  Thy %D Agfibody as used herein generally meapsAndmpnuapgiobylinmolesyle (or

\P/;ff er ;\?g (Slé;?ﬁkllnleﬂ{ttﬁe?&? or mblified ﬁ?l_ng/)gdy cgon?]tguckssuﬁh as scFv wifth &et!riﬁﬁ éspel:ihiscrlliA( N)

A n; His; 20 sntigendinding). ThEIGDRs atsprincipplly responsible for antigen bindig, the non-CDR
du Qs ( C)protein sequence is no'ggxﬂlly de?ﬁ%d {rg}\ an immunogiobulin but may b%?ﬁrived%ort'n (Q

Asn
Asp Gy (Gimmunoglobulin domain of a ifi¥hGnoglobulin super family member. Pro  H's (H)

Asn; A n; Lys; A Al [ I . . . Leu; Val. Met:. A
Phg; L_gu ys ' %ccording tcr agnothcr asgec o} the presant inveniion thepe.is p(qe_"vijded aeaEA ant:Lody a
Nor | euci ne; lch@prid{@g the %ﬁdwirg, bftionally humanised, structure: Ala; Phe Lys
(K - Arg; n, Asn Arg Met (M

Leu; Phe; B$ @ heavy chain variabl¢ gegion sgivenqek$EQ ID NO: 11) Leu; Val; Ile;

Al a LeYyqrddsBad TVRscasVKL SCTASGENIK DNYMHWVYQR 40 Ay

ser () PEQGLEWIAW IDPENGE‘J;HY APKFRGKATL TADSSSNTAY 80 11T

LHLSSLTSED TAVYYCHVLI YAGYLAMDYW GQGTSVAVSS 120
and;
30 alight chain variable region sequence (SEQ ID NO: 9):

DIELTQSPAI MSASPGEKVT ITCSASSSVT YMHWFQQKPG 40
TSPKLWIYST SNLASGVPAR FSGSGSGTSY SLTISRMEAE 80
DAATYYCQQOR STYPLTEGAG TKLELKRA 108;



Thr (T) Ser Ser Tyr (Y)

Trp; Phe; Thr; Ser Phe Val (V) Ile; Leu; Met;
Phe; Al a; Leu Nor | euci ne VO
97/ 42329

PCT/ GB97/ 011680 9742329 PCT/GBI7/01165

In this specification nucleic acid variations (deletions, substitutions and
addi tions) of specific nucleic acid sequgnces are contenpl ated which
retain which the abil]j o hybridi se upder stringent conditions to the
specific sequ@ﬁ‘ﬂ‘@“f‘ﬁ"%%é‘?ﬁﬂ&c ES M4t i on test is set out in Exanple
9 herei nafterFgaﬂ)iﬁ‘ﬂﬁﬁ.M?E\i,fsihglalchﬂnﬁra’ivaniﬁ.ucl ei c aci d sequences are
preferred. It i

is_contenplated that peptide nuclei¢ agjd be an
accept abl e equi val Eabh.Spemen sorames e mﬁsé\%éﬂ’?@ ,%M@éw‘a?ﬂ%r poses
that do not r ?&H%@s@dgﬂﬁﬂitﬁhy Bibdind bharitiisfilsls Epitdrhpied. (Fo? Sdample a Radngiye 368,

561) . cordi ng to anot her asFect of the present invention there

is provi ded Shdesribédmntibodyrfragmentris TloBtap).1 redpsesibed by Zapata(1 A9} énsBroteine d

characterisedJn that it ] ised, .10 A i Nk

related frag ngﬂpnﬁﬁ""ﬁ%it]%fib&g%"%&dﬁbro fided Fvs a’les?p% %@g‘ﬁ@i %‘P&qy%%lﬁpos ed

largely of a ahfibody foris pht sfesunjugateas Besorbrddelow ed | mmunogl obul i n sequences

supporting non human deriyved am po acid sequences in d ound the antigen

binding site (céﬂ%ﬂ%@m@m S%&P%ﬁgegé]‘h WIng equences:

techni que is %Wﬁn%@ﬁﬁi%%ueme%&hsVH&?SE?'IUNO&%S)-SOWE framewor k
see The Exanp | ow)

changes t oo, | es bel ow). Appropriate 15 net hodol ogy has been

descri bed f 30 adightghain variabletegion sequeny® vhi¢hos Y&# (SEQ IDNGM% and Queen et
al. Proc Natl Acad i %HEE g{ and Adair (1989) Bi otechnol ogy
and Genet i @%%&rﬁ%@?gﬁs X rg%‘%892) al t hough alternative

met hods of hunghihfan kaippa lightchain Gl sgioapmtienpl at ed such as anti body veneering
of surface residues (Clrgg 519596, Merck/ N H, Padl an et al). Preferred
humani sed 806.ahma lEGHRMBERIOM: any one of Exanples 11-47 or 107- 20 122.
A preferred h%&ﬁaﬂ?%i&@%ﬁh&'*ﬁ?@b‘ﬂﬁiﬁﬂte region is VH (see Exanples). A
preferred | ght chain variable region is VK4 optionally incorporatin
any of the d8diti oderordingteansther aspeat of the present invention) thate isgavided a palypuclgatie e
human heavy chaj 3ol or light chain variabfgedIPSHCCHA bR
ant i bodi es re:}r@é%él%f&%%? %%@é@g@%ﬁgé’&ﬁgr}‘%&é’nﬁ gﬁa Pr epar atai on g’?
chi maeri ¢ huneofitieddvention. bPrelferablytherhsayy onlight chiairireliable Degicd AF fused (optdmpplly via
described in 25 Exanple 8 herein. Chimaeric antibodies.ar e al |.
Const r uct ed by EE {HRTE SEENS) ket eohat a Pl erheies RishL 6y PaSHaborglante,,
const ant regi ogge texObRIGW) ipheférably fiislady thidughttit adiiidde hedvly ch#if.CGexerally fusion can
The term "humani sed" in_relation to antibodies as used herein |ncludes any
met hod of 20 bagithenas BeiNher G tesmpinys ofithe antibadyshainchir BY senivgates Sisionat tha d-i ¢
ant i body prep h @& biMe D¥ody chaill ¥kt er eof such as for exanple a CDR
grafted heavya%ﬁglh‘gﬂ? n econ‘g? r¥:ft ?‘on%vfnbftiﬁ_a 30 chineerised |ight chain (see
Exanpl e 110 for a <RB heslap Netetmoidilmendgmain which is belicwad to Zssisp@prect folding of
PCT/ GB97/ 01165 . s . .
In particul ar, PRUHRRFETE S SEHR SR it iR peuve A T PIRCPRS fscd atite
ei ther al one Caoérmirtiso theiN texgxeinnes ofi anlantibody ghadip thix allews rermavalofr prs domaie (6.1 t he
~ recipient against the rodent ntj body; the so-called HAVA response_(Human
Ant1 Nouse. A PESHRR roneen o e Nieoisst ey oo emsiire ARFusvryohaocPE
the phar maceut yaadabfed16RRU @ENIAAITEH antfbob P EHain ®éh thé BRbRM am&mmggtot y of
y .

the anti body may be reduced_béw%herg cal nodification of the antibo
with a hydr ophtenove h|pyndomain trom ke “middlet ofithegeastyicy withoup destrgying the fustame

met hods of ge nSxtoieﬁx The solution is to co-express the pro domain separately (in trans). This has the

. advantage, once the cell lines have been constructed, of not requiring trypsin activation of

30 expressed fusion protein to remove CPB pro domain. Constructs with proCPB fused at its C

terminus to the N terminus of an antibody chain have the advantage of not requiring = .



engi neering to make the anti body binding structure nore human |ike. For
exanpl e, the gene sequences for the variable domai ns of the rodent

anti body whi ch bind CEA can be substituted for the variable donains of a
human myel oma protein, thus producing a reconbinant 10 chimaeric anti body.
These procedWP@%42@%® detailed in EP 194276, EP 0120694, EPPUW/GBYORLES EP
0171496, EP 0173494 and WO 86/01533. Alternatively the gene sequences of

t he CDRs of the CEA binding rodent antibody may be isolated or

synt hesi zed and sybstjtuted for correspondi nqesequ,en(ég regi ons of a

he )
homol ogous  HRAFEFHCHRR ¢ mgmceﬁﬂ'emwe pirs elhlevel expression @ thripfedqmain
specificity g b B Eknle QERITHF ofhl prdefY. These procedures are descri bed
15 in EP 02394‘5%8%%78%3 and V‘BQl/%Q%?. Al ternatively a | arge nunber
of the surface Inghisspecificatioh censervetiveianishanacitbanaloguesfof spegificamimn acidht i body

b h dto th i.d Ly f I -
ot body - pr SRR e et i i Py poges D CERmARR I T
resi dues ansdinvétitioh bud differtih Sdqaénee by b drasgEinéevatie afm@tlo acil)subdiitutidmsran body.

Thi s approach _has been denmpnstrated by Padlan_et.al. (1991) Ml . I mmunol.
28, 489. 20 deletionspradditionsy Hoyeves thespscificaly Hsteqdyming acid sequences amg pesfrredn t her e
|5 provi ded korfsivhtive anfifiPiRf sibdifdliont &b rbufiaveiyg ot | de sequence or 3
transgeni ¢ non-hunman ani mal or transgenic pl ant devel oped fromthe host
cel | in whi cGonservasivk Snbstitetiensde sequence encodes at |east the vari abl e
region of the heavy chain or light chain of a CEA antibody of the :
i nventi on, optionally in the formof a conjugate as described herein. 25
ﬁcgorgi ng toOrigidaber azpect of dnﬁmpwwsaﬁgithmnt Pmﬁb&sﬁsﬁmtwﬁgvi ded

ybri doma 806. 077 deposited as ECACC deposit no. 96022936 and vari ant
cel | lines t & Y?gﬂrﬁ“d%?ra 806. 077 ¥Atibody was deposited at
t he European Ryection of Ani mgl: Gin; Al | CQul turggs (ECACC), PHLS Centre
for Applied MTrobiology & Research, Porton Down, Sal i sbury, Wltshire
SP4 QJG Uni Asei™i ngdom on 29t SlReBisulbysyA096 und@lIn accessi on no. 30
96022936 in ggg@?)dance W th theGlﬁudapest Treaty. - According to
anot her aspec the present invention there is provided plasm d pNG3-
Vkss- HUCK deggs{@)ed as NCI MB de§epsit no. 40798. Ser WD 97/ 42329

PCT/ GB97/ Ollgifk - 9-

Plasm d pNGBORQ- Huck was depd®™ ed at The Nati of® Col | ections of

I ndustrial Gap@)Marine Bacterigsg NCIMB), 23 St Magpar Drive, Aberdeen AB2
| RY, Scotl and ni t ed Ki ngdom on 11-April-1996 under deposit reference
nunber NCI MBGIOU®S i n accordancB® with the Budap&® Treaty. 5

According to her aspect of . i nventi there is provided

pl asm d pN&4- )Hss- Hul g&QCHI '}‘%g&%?‘?g’g’&és NCl I\/Ige eposit no. 40797.

Pl asm d pNAIWKRs- Hul gQR2CHL' wakew] ¥ph Met;exla;heThe Lisat i onal Col | ecti ons of

| ndustrial and Marine Bacteria Ngl MB), 23 St Machar Drive, Aberdeen AB2
1RY, Scotl and, Uni ted Ki ngdo e -April-1996 under deposit reference
nunber NCI MBI4Q@E97 in 10 accor dNodéncine]ife; Ve Mttdaprst Treaty.

Accordi ng to anot her aspect of the _present invention there is provided

pl asm d pNG3- Vkss- HuCk- NEO ﬁgﬁ)g ted as NCI MB deposit no. 40799.

Pl asm d pNG3 HuCk- NEO was bt at The ngrh' onal Collections of

I ndustri al ag‘gg%{i ne Bacteria ?ﬁéﬁﬂwﬁ)&gzs St Machar Drive, Aberdeen AB2
1RY, Scot|'anMet{B)Uni t ed Ki ngdohew®hg;(lleApri| - 1996 Lemder deposit reference
nunber NCI MB 9in accord ihii.h.fhe Budapest Treaty.

Accordi ng toé’gg her aspect of ?E‘%R’ﬁwéfs%%{a i nvent ﬁ'c?% there is provided a
met hod of pra@ng at | east a Giiable region of Glyheavy or |ight chain of
an anti-CEA a ti@tgody as herein defined conprisipg: 20 a) transform ng
a host cell f¥’a pol ynucl eot i aBrsequence whi ch efftodes at | east the

vari abl e regigp¢pf the heavy orgkight chain of thegegnti-CEA antibody and
optionally devel oping the transforned host cell into a transgenic

non- human marnk®wKYbr transgeni ¢ Trp; Pheirfhr; Ser ) Rhebj ecting the host cell,
transgeni ¢ nogy- n mamal or tr; Leuplant tag 25 conditions conducive -
to expressi o(rjl\,r}alﬁgaopti onal |y st(lalg’r e‘fﬁgﬁeﬁ’ggﬁg'f" I egléﬁu the variabl e region
and optionally; Norleucine



<

c) at least partially purifying the variable region.

According to anot her aspect of the present invention there is provided a
nmet hod of maki ng an anti body or a conjugate as defined herein which
conprises: 30 a) subj ecting a host cell, a transgenic non- | or
a transgeni c YW 2HPHs defined herein, or the 806.077 h;}é&%@gﬂw
condi ti ons conduci ve to expression, and optionally secretion, of the
anti body or conjugate; and optionally -7- WO 97/ 42329

PCT/ GB97/ 01165 . I N - . I - 1.0 b)
at |east partially"Bt§ Sregififajiop mucleif prid yariptigns (deletions, substitutions and iddfions) of
Preferably bapbrifiemiélicaill seq@hées afeoftesnplatediwhich reginoutticiathe alilitynehybeidisen t he
sanme cell and assenbl ed thereby tg forman anti - n&.i body. Preferably
the heavy or yndepsiringsnticandition; i thg pesificsgAugpee; 1R apesiery ‘B’%{‘ ISP 1§ 5% Wb e

| inking sequ e WA IpRifRam) Ritdl micRid RidlsLquelRs aelprdf@fedd 3 t
of a conj ugaﬁgfﬁggg?gﬁg e 0\%,,' prgﬁ}? ably fusi gncis t_hdriough t he .

ant i body heaviy cottemplated3batpeptideynutigisiacid mayrbetsn aedepiable equivalent ofipoalymuclestideri nus

ant i body chai TYeEesy e ity G g ARG Wiy fbioo DRECWERRL (8Pl

believed to againe3égdelrct fol ding of protein before the pro domain is

renoved to rel ease actjve enzyne. |If proCPB is fused at its ter us to

the 10 N termi nus ASEordme e anoticyaspest of theprrsent iventipn theseis pegvi "BF’E}‘TB&T% n

(e.g. by trypaﬂﬁpoaa, AiBlein deb@ibed Birddhetisdd'Th Biabit Rfhubdafiséd!si on constr uct .
ro

Alternatively 1 was attached to the Ctermnus of an antibody
chai n then #he pr dohwnanised sutibody, related fragrent orantibedy: inding siructuredsapolypeptiden

the "mddle" of th t | S ' . ' ' The
solution is t%mlpc?-s%xl%gégé’ f%]%;éucﬁgf%%t%'?% 02.&;8)%%1{;%&&%? ?Woggﬁgn%%e?%eshas
t he advant agesuppértifg Adn liuhenclefivedlamivesacitsequeness in aripdund etieanitipenfbimiirg site
requiring trypsin activation of expressed fusion . proteint enmpve CPB
pro donai n. @PWP@‘%#WM?@%&B&’%F?%W@#W}@ ‘F’(ﬁ?‘%%’a ng
term nus of aghRAbhE VoIS 3bie FraMewsk RhaPyts, 386 the Exifpled RIBW)! ApSropriate

construction of co- expression cell lines which re%g?re hi %gWOZanecll)
t her

expr essi on b methedolegy has heenidescriberforexample in detail in WOR1A9967, EPH
roteins.. 20 | : r ; ' i on

Ito here is pr ovp(‘:Fee'él eéalﬁfé‘t%ﬁcgg{l%? ad Qc‘%&%gmngﬁgg}agﬁéﬁilgﬁtg %ﬁ%hgglggﬁ%

conprising: Genetir Enginesring Remigwh & i (41982) al8@agiDaliermative nethodschd bupartisatiomare

ECACC deposit jno. 96022936 in . di um under, condi ti '

expr essi on of %f@gegﬂéﬁf%wgﬁ%b%emmngg surfacegid: ﬁf’}gﬁ%ﬁ% %ﬁ% 077
anti body fronpidigh &ul)! Bfeferidd Quranised $06.077 @iBddiss arednyohe of Exnipiearilag on107-
F(ab')[err] fr%gment of _anti hody 806,077 anti bady, gﬁ{enzym' c digestion.
Accor di ng t ¥ A%biherefestsd bumanisedihgavy chaia vprableFeging isofH k (e examples). oy prg

conj ugat e Jighti chiin YR{HERIe reisn AVIS éﬁﬁhﬂg ihBdkMind 3y SfinéatiditiohiAnSees 077
anti body of thé invention as herei n described.” An effector noiety is an
entity havi ngdesedbegfin Examplés 13 <i08\Arngefemesk hyman heavy ghain ggnstanyregign isdeGenzyne,

toxin or radioacti 'Iﬁ?’gg) | | ] t ardid
conj ugat e. éﬁnla& n one;sgd 0 ?ﬁegﬁeﬁz%?gﬁé{rhg‘ggée# Efe&)gp‘f%e@g%rﬂgﬁ)l et;'/1 S
an enzyne sui bidlimadriorhumanisedantibody frag@BhiPar anibodyrB06.077 dmibedynia tlesoribdd ifPat ent
Application 96/,2Q011, puhlished .4-Jul - 96 97/ 42329,

P G 7] 0135 SHarapis §HE5i, S RmsSRCAPIPAISs ety consiyeied by pombinfig S araple
nut ant hunman e s Bit/dpBded With a coRSURIEAGIET6th ahdiNér kBB BEMIaliffeert opais.cd
with for exanple bacterial enzynes. A particular host enzynme was hunman

pancreatic CPB (se&hs garmchumpised” maslationto antibodies as used herein includes any method of
humanisation such as for example CDR grafting or chimaeric antibody preparation or any

1.

hybrid thereof such as for example a CDR grafied heavy chain in combination with a
30 chimaerised light chain (see Example 110 for a suitable embodiment).



[ D253K] human CPB & 16 [ D253R] human CPB therein) and prodrugs therefor (see
5 Exanples 18 & 19 therein). The host enzyne is nutated to give a change in
node of i nteraction between enzyne and prodrug in ternms of recognition
of substrate %pggared W th the native host enzyne. In our subsequent

| nt er nat i ona™e¥H4@RP Application No PCT/ GB96/ 01975 ( publH "R - 97
as WO 97/07796) further work on nutant CPB enzyne/ prodrug conblnations
for ADEPT are described. Preferred enzynmesgsuitable for 10 ADEPT are any

one of CP& or a reversed r B enz f.or l.e _any one of

[ D253K] HCPB, [ G251%P EESS‘%“ y?‘%&’éé‘*’fé@?—é%‘?% on i ian el alone
806. 077 Anti beché a@enji Wﬁﬂﬁmﬂﬂgﬁﬁoﬂi&ﬂﬂnﬁﬂiﬂw@aﬁsemﬂh@eﬁﬂm%&nsmi‘afehlerapy
Accordingly in another preferred enbodi nent the conjugate effectqr noiety

is a co- setibpdys thsyso- CMM@ICWO@%H&MAP“MWMMYIMWVWECW eis
B7, more pref peablym %umﬁu;'&fézmlné;%oﬁieg ! &eﬁ@emmrisﬁgre e

Preferablythe conjudate is Inthe torm fusion protern
i n which theé immunogenicitt ofithe ansbédyrmeychetrbduoedy dhemicaimgodifi@tiveofthnamibody t he

co-stinul atory. ecul.e.to,an N-term tibo .erably
Ut e ant i i S SR Sotlen oo ey Epeiuchf P i pdk s BEEHS

anti body | acken eﬁﬁgmﬂdkbaﬁwnﬁmwcb&.dmgmwremﬁ@hiky Hoﬁ(xa:hpl):,&h@g’énebody
fragment, nore preferabl y the ant i body i s humani sed .or. 20 _huma

cspecialy pr Exbrio g oS therossat m»@mmwﬁamw substituted

The use of ang; estowt Qﬁgoﬁ}ﬁg‘aﬁ hﬁtpﬂftéin, gg ;ﬁgmtcel s is

predicted to nction o ntlgen pre ent | to the tunour
cell's such lmmuﬁemnhbodyedbc:p@mma‘mdﬂmlﬁﬁFEBﬁm@eﬁﬂ B1206940EP O12$023nour

ol ecul o The ERORTEGTHR T80 i 88851, Akt e ¥iielpayented P s
treatment 25 gf the CEAbiadifiptodent aREIIAS enayhe lsamdaﬂkynmam&nﬂmbs&mwdefom
oot oo, GRSIRS Pk ypoR A ahows eSis Hireh Satbocy Bt b aAG HERG 2
tunmour anti gemoafwm ﬂseesae&ﬂm&yl dﬂ&ci;rﬁgﬁmhlaeuﬁaﬁdha&,el ThesEprotdhdel 248 decriBed” O-

stinulatory nolecule is novel den"et al (Tissue Antigens, 1996, 48,

242- 254) ha% in EP p23940: WO Wliéls@dowoallmﬁl@pééfpmmvm largs apmbesiof heisurface
conbi ni ng an | [ g?@q' o8

bi ndi ng gomal n. E‘{Xﬁ&ﬁl’myﬁ%ﬁ%"g Ct&kgxglré&gg&g %Wc&x %oqﬁ%sb §s
CD28 on T-cel Insnnallbrd’omdgmal honologops limhan/anbcbdyspmhmng mdhmantd;gw whlt:b;hsmg
GUal 3Tl Y g Nkl S1 Bl A A ek 5 el 3 iy R

PCT/ GB97/ 0116 5his approach has been demonstrated gPadlan etal. (1991) Mol. Immunol-281489. i S
greater than that between B7.1 and CD2 The cross-speci es honol ogy between

B7.1,B7.2 20and cﬁz@r@nmmom@megthemmmaﬁawpﬂwﬁlgewmaho felhi ndi ng
regi on sequen m&g -hinn 2A56HTBY ik
fromman can in e?rg(‘:etdq{}\ntﬁ @%‘Lﬁ rdgtr%edlén%t)%:rjge d';‘t'rjrg%/nlllrrparatﬁi a S|‘?nmlI€%eF1

co- sti mul at or yplait gmlopecl:ﬁomtthedmmﬂun which tlmpnlydudMesegu&ch encmdesat least the

o1 otei n i ' ani ROt B e R AE ki S G Sl AR Pl o7 2
in man and sucdpuanﬂ@mmlforﬂﬂw@nﬁgauhwemmH@emel evant data as to the

efficacy of a human/ hunani sed anti boga( fusion protein wt hug?a#n
B7.1/B7.2 i Athe t ASSPIRIEHO aother aspect of the present invention therele@rﬁ og” t he

effector i ety, GWd%%&%{f%@% n@%’ﬂﬁ%éﬁﬁ'vﬁnﬁwﬂﬂ\éﬂﬁﬂoﬂ—o as for

exanpl e chem cal Tin unctional linkers or reconbi nant gene
f usi on t echni quéiwbnﬂmgé@@ﬁlimﬁbnﬂwowspvmmdmsﬂ!&l’c"@rqvpm@ﬂee@nmﬁmnmt es,

particularly f e

par i cut 11 80y CRUIEERR ) mll ST AT gonigon, o BELTHCHER powm,
of the fol | Salisbgy, Wiltshire SP4 GIG, E!ﬁilgthlém@duni ﬁb?.‘)ih Februarg £996runder addakdiin no.
system % CP2; c) [ D@apg HCPB; d)

[ A248S, (25| Wﬁ@gmrdangwn Bt‘ #iT#aat ory nol ecul e; 20 f)

extracel I ul ar dorra'&cceidu?gﬂo anothéaspect &Xﬁéﬁ&@ﬁt'xﬂeﬁﬁorﬂﬂé@hsrbrmldé@lLHmEmBENés-

and h) extracel l ul'ar domai n of hunan . 2; optionally in the form
of a fusion pr¥YksstiuCk deposited as NCIMB deposit no. 40798




It wll be appreciated that the conjugate of the present invention does not
necessarily 25 consist of one effector nolecul e and one anti body nol ecul e.

For exanpl e the conjugate may conprise nore than one effector nolecule
per anti body nol ecule. In general, F(ab')2 ant i body con{’&&at es whi ch
are fusions bWDWEN2? he anti body and an enzyne or an exPCHERYIO416],
domain of B7 will have 2 noles of enzyne or B7 per nole of antibody.

Especially preferred conjugates are a fusign protein selected fromany one

of the 30 follow ng caqnju S, uences, hei |i st LN N terim.n to C
terninus directi orftasmid PN%?’R&SS'I&&@Eﬂﬁﬁa?gﬂteg@%f%ﬁaWQ@&%lﬁcqom of il

{ [ A248S, R51ThehilddFulefa (NCIMIS), 89 SVadtiar Diive, Aberdeen ABY(R9/8cbaA United

PCT/ GB97/ 01165 ) . - 13- an

anti body Fd' Kirgdomeh 14tApmid 896 undat depoeit refsroqee number NCIMBANTPS in acerdanss  r om
| gG3/ hi nge reqi fram | ’ the Fd' chain being fused via its C term-nus
to the N termg’h‘ﬁré}‘coéu%apﬁs &51T, D253K] HCPB; and 5 an anti body I|i ght

chai n of forsnul a VXédofding toRndiher agpert dfithe presentrintention thexeisproviged plesmid pNG4- D)
{['A24BSG251TD253%1;I@ rr,] - humani %cgeg Q77 ')2 fusion conprising:

[ A248SG251T, DXB% &ﬁ d&?@‘“ﬁ%ﬁﬁ&ﬂ ?%‘S'E’dgéﬁ?i ts Cterninus, via a
(GES) [err] 1inker pladridlpNGANHAHAIBGSCHI® w3 depositéd it TR Waffshial Chltectiolof

structure VHI(SEQ | D NO 55)/CHL const ant rmon from | gG3/ hinge 10 region
from 1 gG3; andndustrigkand Marise BpcteniaNCIMR); 33 SiMacharRrivs, Aveardesp AB2IRYGScatland, o
region fromk | b et ; gTHTer Tl el lul ar
domai n)[err] ﬁ%ﬁ%}#%’a%ggg%%l%g%ﬂ? eﬁ%gir%fﬁég%rrprl S|Iﬁégl:m%ﬁjﬂngn B7.1
extracel | ul &0 ackvedanes witlbtht Baddpést Tréatyi.ng fused at its C ternmnus to theN
term nus of an antibody. Fd' chain o ructure . VH1( SEQ | i I
constant region fr&fFF &?“rﬂnﬂ g*@é#?%ﬂ'ﬂ&?”ﬁ%“%ﬁ'%%@%@ht
chain of structids-gurkKMESFERpbiel'al NCINB@epdsiibof799.0m kappa | i ght chain.

In this specification the antibody e region in_relation_ to conjugates

h
i s defined accoPlsmig RNﬁQ’M&*Sﬁ‘}%ﬁl‘lggé@s denositpdiat The Natipnal Collections of
Mol ecul ar | mmy : sgfﬂg‘?’g#ﬁ}ﬁ%ﬂ&}ﬁ ANEMEDHE23' St schdr iR Rb&d%é& A@Ze fnliz'{z,lﬁcéﬂand! n

t hese especi al conj ugat es there_are 2 ol es o me or
B7. 1 per noll# Wited Kingdpianrli-Aprikd 996oundar depesitreforeitd mimbes NGBYIB|4079 igepar at or

to indicate di scret tr ur | ements joi ned by peptide bonds that.
make up parts Wrﬁﬂggﬁﬁﬁjﬁ@%om redy. The VH | and/or VK4 variabl e

regi on humani sed sagtiording %o dvther dspect afitha piesepeinvéntion thereis provided agredabdlof ndi ng
properties with mnipal additional ¢hanges required to t hunan, 25 .
framewor k. Themakingat ifastfvariahle rogiop g&a W&ﬂ@‘l‘u%&@aﬂ?" efy as herein
F(ab')[err] pr&ﬂ“&;éog{bﬂ-singJ evel s and honogeneity of product. In

anot her preferred enbodinment relating to the especially preferred
conj ugat es 20 a)def iarsforming host eelli with 3 pplnutleetide sequencs rgrich ansoden ag lpastithe | | ght

chain. In yet [. pr 13 . ' . Falat t ecially
preferred conj ﬁg&g‘ﬁ‘ggm ef‘?&%&l e%&oo\fclel,gh 1%8%3}%?? gn hgtgiyrag%%kﬁmmm _
| gG3/ hi nge r edeseloping theltgaiforsied host welbintoed teansgenicmay-homan syainakbor tapsgehie
correspondi ng IgnGg el enent . WO 97/ 42329
PCT/ GB97/ 01165Plant | 14
Wien the effecgyor rmbjestitigehd losicell Ardnsgenichibfi-hinfin Marfiakbr trafispenic plahito

conprises a conponent whi ch possesses c¢ytotoxic prgoperties and hence is
capabl e of 125 andiiopseonducive to expression, and optionally secretion, of at least the variable region

and optionally;
c) at least partially purifying the variable region.
According to another aspect of the present invention there is provided a method of
. making an antibody or a conjugate as defined herein which comprises:
30 a) subjecting a host cell, a transgenic non-human mammal or a transgenic plant as
defined herein, or the 806.077 hybridoma, to conditions conducive to expression, and

optionally secretion, of the antibody or conjugate; and optionally



followi ng internalisation. The toxin noiety and the anti-CEA
anti body may be coupled directly to one another, 5 or they may be coupl ed
indirectly. The toxin noiety and the anti-CEA anti body are, in general ,
coupl ed such that the geonetry of the conjugate permts the anti-CEA
antibody to WO9H4232% to its target cell. Advantageously, thRCHEBI7RLIEDi ety
and the anti-CEA anti body are coupl ed such that the conjugate is
extracellularly stable, and intracell ul arié)y unst abl e so that the toxin
moi ety and the anti-CEA antibody renmain coupl ed outside the target cell,
but 10 fol | ol ng at least patiallyspurifying thereptibodyionconipgstey | s rel eased. Thus,
advant ageousl y t J t iohhainVak |:§£1L :

cl eavabl e/ ext r acel %ﬁ%fb&ﬁ‘s gﬂf@déﬁg{le. %ﬁmﬂéﬂ an%’fper%sscgfméhgﬁmagﬁnes in
whi ch t he t oatidrasseibizd thersbydo fermtanantg-S1EA antibody. tRreferably ghet heae dr light dhaindi ng

TrecY coupl ERpabls Soaion 1 ienhfoationily yia Sofis FRKE rabRiento & eBfR BroBREATIOBR |« he
t oxi n DI etsyeffdathr oty @k parPofd Crijughts, sebfexEbtlow) Fréferbly fisi6lyis reighithes of the

preparation and properties of inmmunotoxins and ot her conjugates are

gi ven in Eur apibady kraveehain Geperally fusian cam bezgheravthe N oyG teaminegof the aptibodyt he

contents of Wi ch i &l read: kol : :
Accordi ng to%‘r{l{){? r?érméé"ﬁg@}%ﬁg‘ ﬁ:net%]g'gen %%ﬁ%ﬁ%&& %ﬂe}ir;relgf’%fegrg%vgped a
pol ynucl eot i B an N-emingiyre doaia lihichds belieestido nsyishcorebyfpldigiof ratéin heforerthe body

or a conjugate as defined in 20, pr ecedi claim .The term "capabl.e of
encodi ng" 1 SPOHPBRRIEFRI Ve RaRise B e dbprord s fusela s Clemiatkin e, nt o
account defieNaémfidusiof ahRAntikEYRhiif tEOsRWs RerhdVal ofSHIEBomain(€g. 35 e psinl €
encoded by nore than one codon. Accordi ng to anot her aspect of

the present trepsment) SomthedN terminup pbihe fisipn constipeto Alternativelyif reGRR, was attached

pol ynucl eot i. : | . e ,ﬂ‘qgr)& L ovad of

t he present gﬁ&%ﬁttﬁﬁ@%gralzgﬁisﬁgdr%&nﬁ?%e Og@&ﬂg@f&&rﬁa t aﬁgg%v?ne with a
pol ynucl eot i demaie frosvtbe" miidid2 bf the dormtroct avithputalestroying gleerfusiomprotein. e

ani mal or transgeni | ant devel oped. from the. host ] |

Accordi ng t o SRS o SeciBtest B Broyusin e tEeh Tpdrno i hzs e pventpes, gy
ghar magegt :1 $ dle c8 _nmmB '89& buen ConERuited, Ib_gmﬁ r&;ﬁﬁjg!gg@bﬁn eéﬁ_vhml | dfmessémmsbirn
escribed herein in associ ation with a pharmaceutjc -accepta

di luent or cXFISIRI reEAYS GRE PraAgmein, Coppeh pih praceB fused gt ify Ciemnlpinig e N
admi ni strati iminus of an antibod{cihid ik R advantage of not requiring construction of co-

PCT/ GB97/ 01165 ) ) o ] ) -15-

Accor di ng t o espressivorcell ipesovhiclf requive highdevel expirgssion of te protriomain; alongwithihighd o
conj ugate as rl.be Lh.:for use as a nedi canent. ' _
Accordi ng tolgﬁgﬁgefélg%%feggfégw? € present invention there is provided use
of a coRfp ugat e Aacordiag & anothdr ispect ofithe presgn muentivhitiere is broxided dimethiod of f or
treatment of neopplastic di.sea .. It will be appreciated that
the dose and %%g&g@wg'gv “?M%P’isﬁgye‘??ﬁ‘pﬁ'ﬁ‘aﬁ' the particular  effector

noi ety enpl oygd, EhitiriAR Bybridonia 806,077 EntibadPddposi@t bs BOACT Mpdeitnb 88022936 in

hi story. The dose of the conjugate admnistered will typically be in the

range 0.1 to medimiyndst cqnditionn conduciygio expression of antibprg thersfipligadies of the
present | ”Vey)' on ol‘)‘fainkn[g:}gnﬁp?&#h%&@h %g{ﬂg& fibif #iebulthre 2 QivhPdnd oBfiorlly:0

phar maceuti c conposi us ac I'ng to the present 1 nvention there
is also pr@Sicgled arepariggwl(abidrgment of antihody 84607 7vantiddy by epgymicedigestiomnj ugat e

(as defined herei i n. associ.ation wi th a.phar eutically-acc bl e

di luent or carri e@“&{ﬁ‘“gi&ﬁ‘bﬂﬂgf ﬁpegl?éﬂ‘eé’r?sf)'ﬁﬁ‘gvleg‘ﬂq’gﬁﬂf $§ Provics \*/’gﬁ"-’ﬁg"r&%i nin
Exanpl e 10. which comprisesihaufREGEMbletahndumRG-OBA 8055070 bntitody pf e ivéntionwent i on
may be forrmulated in_a variety 15 of dosage forms. General

ly,, th
conj ugat es of bergiwdgserdbednAn ofigetat meistyif ag %iﬁgﬁ*‘%ﬁf@F@fmtg"ﬂaﬁ E‘Fe?L“E?F ally,
f bly i .99 A4 E )
omposi ti on 1A G thoyfReliBih of b R AT e PRATTAEAMY Sfforming the

sui tabl e f &0 cdjugatestrati on by injection. Thus, particularly suitable

conpositions conprise a solution.. emllsi or . suspension.o he .

i munotoxin in as 333%W€#‘thﬁr§aﬁﬁi§(r‘ﬁfa‘%geﬁﬁof RIS S‘g%“éﬁ?‘%ﬁ‘f‘%{’lﬁg?’é‘ Rt eral 20
carrier or di ADERT sysuethtlaphremational Ratehnt ApplitiatisteWI0596/2001 Ligablishedbhd-960ke Cl es,
for exanple water or sal i ne, and non-aqueous vehicles, for exanple
fixed oils or |liposones. The conpositions may i ncl ude agents which
enhance the stability of the conjugate in the conposition. For exanple,

the conposition may include a buffer. The concentration of the conjugate
will vary, but in




general, the conjugate will be fornul ated at concentrations of about | to
10 nmg/ M. 25 According to anot her aspect of the present invention
there is provided an expression vector coding for an anti-CEA anti body
of the invention as herein defined. Accordi ng to_anot her aspect
of the preserWOPH#M ion there is provided an expression FCHERYBHS

encodi ng at | east the variable region of a heavy or light chain of an

anti - CEA anti body as herein defined. .39. Accordi ng to anot her

7 Bnst or medt OISR ptopia golafl; SEREPR R oo bhnmas hving e

expressi on t halvaitige of low immunogdifiiy £oshipa2d with for example bacterial enzymes. A
PCT/ GB97/ 01165
Accor di ng t o PATHRUIAL host enzyme was human W&@é‘f&”%@ﬁf?f&ﬁﬂ?ﬂ&%‘“ﬁ“&'%}% ovi ded a

host cel |l t gg.‘gﬂﬁﬂcmt MRmaﬁJaﬁ@@Bqﬁer&ﬁmnﬁsmgstB&eﬁmeeiefmed

Manmal i an ceI ona have been used as host for the
CO- eXpr essi dnExamlldﬁS l&r&iﬂbtbgr,cumEm@osseommsmmgtgmeapwgem@dewér eof to

001 Wt ot heasiibh Bork i Bt st M B RES dnfighr (BRAL bl i
Revi ews, vol fthG(ﬂ)t;v:FEost W@Sﬁgmmﬁmmnﬁtgmmw Patoit Am‘:?rlr?h;fgt oferred.
The conae ' REFdRSRIOTDR wablished Vet it WO ST 6 BN WOtk RIS | 1t o

chronosomal  DNy&eRR6rag bombiftions foP ADEPE ateicRiribah.| ProRfted BrohBd hRi@SIEfr0O VerY

hi gh copy nunber especially in COS cells. The 10 plasm ds generally require
a sel ect abl ¥ AREREare any mapmmmwwedpmw&ﬂ%mgtfgrexampleanlemQf ent

eukaryoti c prg?%kﬂépﬂ bb?ﬁﬁzﬁlgﬁckﬁ‘@?t stdz%'i*fgizbi’%&gﬁsf rom the cDNAs,

conveni ent |on nz e g an' enyl ati on and
transcription t 806077 aﬁmbasﬂymogm@ts alsortmvm:@h@os irstombtnimnfemotherapy. such

vect ors have heen d scrib rature b'n ton,. C. et al,
1992, Bi o/ Tec 2‘& Y I %’fbpfefﬂ‘ége‘f"@ H‘WPJQWE‘ dlor %‘S"%@f \et hods,
vol 2, pl25- 1&%\11&6%0 aeme feeermme estﬁhmmgA&ambah&@meﬁbﬂrp&ferﬁayﬁm

pRc/ CM/ I nvi t I ch are suitable,. The expression of
a range of h%ﬁ”ﬁaa@%qysmlxm&m Irrsfemémthm@msﬂtﬁmathefomefﬂME by
Pl uckt hun, A : ed]tngJ a,
A, Current I nion | nlﬁig ﬁ‘?ﬁ%‘&;g‘b% %&&ﬁ lﬁ téfh ggip%gi I ntté;}glém Igﬁ gr

expr essi on of cdtirdatantmbleatiaions Nigenipus§)6H73 antlﬁoé)d chialzn prefdrably @a thel@gbody

Ge ol 85, di d

o a0 at oSt ety laih ety fWhfoh e BT Bibhy hckd o FSerBhbly Bl

B:c ]9/ Technol ogynore/prhfeﬁh,bl){bﬂf(ib },GAlibddg fﬁgmekug_ﬁ%da Ipﬂ!f?rﬂgy e tantibody is iﬁmrsﬁd or

ef ficient obt.ai ni ng ctive a 0, r s throu

peri pl asni c&gi’lﬁ“ﬁ j O S5PRgE {yé?'e W&“é‘f‘-‘“ﬁ?‘e Psfg b m@%weﬁé@‘*k?}ew 240g
p1041-1043). The Hrﬁé‘ﬁ’selef GREkAAy wmge{w&tﬁmﬁﬁat&rben@&ueb&%ow @&g?sgﬁe@ét@d 92

co-expressed froma single plasmd.” Each antibody chain is provided with a
bacteri al | eadestow the furation ¢ grcimesgntingdo theitemeus celissuch batl §-calis reogiva specifiser e

t he | eader ubl e
and active s ge@iich e ki CIH0Tnd o colFAEA) b ORI GfuOR) |

nat ural proceszgéted mqlcarlgco'fheaxst:eﬂ Husnanjoehemanized antjbodissis grefented fardle wéatrners
pass into t t he endopl C ret ulum rior to a Ci tlon
Pt o whote. anef Bummmbiou becaite ;R0 Sadhief FpeThastiop SBg

bi ndi ng act i visida whick fightiehiltihQ ré‘dd&ﬁfnriﬁhﬂéﬂnvness on repeat therapﬁo’l"l?c ¥ Bf Eﬁﬁioﬁ”
systens involve transformng a host cell with a vector; such systens

are wel | knowPradeip rombining,a temenssntigen binding segion Linksd fo theextresiiwler pertion o£a ep-

(see Methods igBmulat 1 344 al g
PCT/ GBO7/ 0116 55 mulatory mo ecul¥'fd mdvél ’f-ﬁ?&n et al (Tissue Antigens, 1996, 48, 242 gsql}gve

Enzynol ogy 185¢poitedithevmseoffrtispeciftbiibod@mimdecule\combiningah aati-humenss antipen binding s o
contenpl at ego domain with an anti-CD28 binding domain. Whilst this molecule is capable of interacting

with CD28 on T-cells, the signal it triay deliver has the disadvantage of being qualitatively
different from that provided by the natural CD28 ligands, for example the affinity of binding



such as for exanple transgenic non-human mammal s in which the gene of
interest, preferably cut out froma vector and preferably in association
with a mammary pronoter to direct expressed protein into the animal's
mlk, is introduced into the pronucleus of a mammalian 5 zygote (usually by
m croi nj ecti Vi®974238%0ne of the two nuclei (usually the nal BCERGBPHEUEES i n t he
pronucl eus) and thereafter inplanted into a foster nother. A proportion of

the ani mal s produced by the foster nother will carry and express the
i ntroduced gene which has int egrat ed into a chrompsone. Usual |y the
i ntegrated gdngrester thangbat hewyigen B7.4 and EPRgThe cressripesies homalogy be‘ﬂf«@é%/ﬁ-hglghus

al l owi ng reaqy,] & QN Qfs : LA of, i rest is
sinply 10 ha%%gpgg’&ﬁ%m lé:'é%np kluéiﬁﬁﬁ%@%vﬁ&g&?&@xﬁ?%@%nﬁ%p@ﬁ%he r eader
is directed tConsdyeertlyliiobelieged thatpfob kxangdi¢ Bh$ frofii manmnmn drteradt with CI38)from

Bi o/ Technol o 6:179-183. Wight et al . (1991 Bi o/ Technol o 9: 830- 834;
S 4, 673, 101 e ey gpat  sahan oot SiPiBk Fipfpesbnent cLhgppalser &
described i § Hp@@ibr Rimafised prfit i plefdritld HéVeevidd dieisEofY Ridian Or hatR@ised OF Y
Manual ", Cold Spring Harbor Laboratory 1986. 15 Transgeni ¢ pl ant

t echnol ogy i Preteindin animalangsielsiconld praducasimilaeffects toshat apticipatadiie man and sneb

ol (1604) " Splfl o nfedidh i Btk o Y 5t 4 fmanfogenfpy

Letters 307: Fisioibprotein witihiuhan B7. ¥B7.2lin th 9®dtinefdi of hemimdibeaspy Pr ogress 7:

455-461; Duering (1990) Pl a Mol ecul ar Bi ol o 15: 281-294 20
'f dest red host Genbgiont e bty it srlbutiaty beby i ALl pritadpcs
- procedur es 18s for cRathplé bihiéul Lifitdgy viadleRyobifikttiofial GAkdS oriecdnibifantpendRisni N
"Cene Targeting; A Practical , Approach”, IRL Press 1993. The target gene
or portion ofte"f%l“‘i‘155~ A generah Hisien proteiasiare preferigd genjugetes, particularly forcanjugateson
mar ker (such g NBpR of B§erted into the gene to disrupt its function. The
vect or is I'itnearised then transforned (usually by el ectroporation) into
enbryoni ¢ st em ( EByeferedd conjpgajesaze these in andtich threffectoP@biClyds selectad fronf anymns ef
and ther eaftet{1 ﬁ)@rml ogous reconbi nati on events take place in a
proportion of TR cel I's. The stem cell's contai ni ng the gene disruption
are expasdfd anfl ehtynGhitsbld fot Gsedn b ADEPT sgdterg;such as for exanple froma
C57BL/ 6J nouse) and . inplanted into a foster nother for devel opnent.
Chi maeric of f@pri r?d’ctzén be identified by coat col our markers. Chineras
- are bred to agcer g1t BesakgaLppbution of the ES cells to the germ30 line
by mating to mce wth genetic narkers which allow a distinction to be nade
between ES  d)der il464BSEFIAIRSIKIBEPBcyst derived ganetes. Half of the ES
cel|l derived ganmetes . the gene nodification. Ofspring are
screened (eg %y Sc?ﬁct%r%ﬂr“#%ﬂ?gﬁ%ﬁ‘élf' to identify those with WO
97/ 42329 20 f) extracellular domain of B7;
PCT/ GB97/ 0116 : . - 18 - a
gene di srupti®n (SHERfeligodonainef mapB7-lipdse sel ected offspring will be
het er ozygous gnd extrhd2fititef dnshirtefhuifan®7&d W t h anot her het erozygote and
homozygous of fspring sel ected thereafter (about 25% of progeny).
Transgeni ¢ anPhtenaiyinthe farmyeiafogipR PIORM. can be crossed with transgeni ¢

ani mal s produced p@y\% [ ] L 1 sl 5
pr onucl e!o, sphaer (l;%rvgst gﬁ%@%%ﬁ%@? éé‘?:ft‘maﬁ Q?{}gge\%‘brﬁgt{eg?% sgﬂ}o
362: 255- 2585 consist gfiode rffetioxmedecule ahd emsdntibedyomoléduberiFoe exanipie thd &miigatdanayr e

Genetics 5 22-29).of ES, cells ield.transgenic anj mal s wi.f h,.an
endogenous geﬁ%“&ﬁﬁ&?&?‘a%?fﬁ ef%&%‘lytﬁ eﬂ‘ﬁ%@“?@ﬁ?"ﬁ% Belegple. In ge“ml%(tagé’s cells
containing a haibgey @Enjogde vhich didfuksions BetWedathd antibbitTand sl érdzy®e obin
transform ng with the jtarget _gene sealuence containing a specific
alteration, wextEsclular dpmaisof Bi7 Wikl hanedomelas of engyme or &t insy mals of prtitedy- sed
prior to transfor nggppe' Oy %?%, D g | tered
gene is introduced m‘?gﬂxtﬁg# genodr?r‘g{ggtléﬂgskg e r,{/@g@g&ggﬁéﬂg@gﬁ@&gﬁt&
subsequent | 30 fallowing ropiligates, (sequencestbeing digedindy teminte tocC tepiiuadiceeton):

The term "host, cel | incl oC, [ \c.cell suitabhle
for expressiof % g‘gﬂ%’feg g@égﬁgﬁa‘g;’ Bi @y@éﬁ?ﬁﬁ@ﬂ?ﬁ?@‘ﬁ’?h stoncompriyiog;
cells and non-human manmali an 15 zygotes, oocytes, blastocysts, enbryonic
stemcells and any other suitable cells for transgenic technol ogy. If
the context so permts the term"host cell"” also includes a transgenic

pl ant or non- human manmmal devel oped from transfornmed non- human manmmal i an
zygot es, oocytes. bl ast ocysts, enbryonic stemcells, plant cells and any
ot her suitable cells for transgenic . t echnol ogy. 20 According to
anot her aspect of the present invention there is provided a nethod of
treatment of a human or aninmal in need of such treatnent which conprises

-, . M



human or animal of a pharmaceutically effective anmobunt of a conjugate as
herei n descri bed. According to anot her aspect of the present
invention there is provided a nethod of targeting an effector noiety to
cells displaying antigen CEA in a manmmal in need of such 25 targeti ng_whi ch
conpri ses adniWP4742?9 on of a pharnaceutically effective a BY/OLIES
conjugate of the invention as herein defined. According to

anot her aspect of the present invention theie is provided the use of an

anti body as herei nbeforg described in ' ti hod . One
di agnosti ¢ met #ymtibady; %fﬂaag é?‘.wt'ﬂﬁvilﬁﬁg,ﬁl—fgg@g@{l 5%)6&# FoRS{apt 5eiPR PP based
30 upon the no 3m&giwﬁ&ﬁ 7ling to the invention may be designed in
accordance w t%@ C(gnventi og%:} i mrunol ogi cal techniques in the art,

utilising the thaFdbddip beingdused mig its€ temminus to thedN tepminghof n a | abel | ed or

unl abel | ed for el h onplex formation of the WO
o aoehe (A3, G281 £ DAL e PR

PCT/ GB97/ 01165an antibody light chain of formula VK4(SEQ ID NO: 71)/CL region from kapadight chain;

anti beady with CEA i I ested.. | , c1he anti.body may
be | abel | ed wi Ph aAé&%eﬁfﬂEr‘iﬁbgﬂg&émﬂf g7 E@%ﬁz figion comprising:~ .
chem | um nescegAz‘stdzgpr,gggﬁ(]}mp@n enzyne | abel . Alternatively the
antibody is defected via a conplex fornmed with a | abelled_substance or by

non- 1 abel | i ng thedEREbeing fusadahitsiC tesmimis,Mas (GG P liskesdo i dbtermaipuyofanr f ace
pl asnon 5 reson h ) &; ' f y
Pl d.such s Akeay,Fh, Chalf i uBcllRver| SEGIBAM, Sychfl olbulnt el it lacis

For in vivo th pepiomdranclg@d; peises, the anti body according to the invention is

provi ded wth a.suitgble. external det e | bel. such as eq. a.
radi ol abel or &“ﬁ‘é’ﬁ’@;" “é'{" ghaing H\"““‘i‘hﬁi’“(s 3 ﬁBs?'e’% Fegign i’ogﬂgrgaclgg%t chain;
wher eupon the gg$si bl e | ocalised accunul ation of antibody in the 10 body is
det er m ned. For the in vitro diagnosis, of cancer the anti-CEA

anti body can bé) conp (hymes B7(xuaceHualar domainyy yhumanised #0677 kgbs)s fusias comprising:

per oxi dase and ini]?Jm{cmlwom.V\m ch can generate a signal whi ch
can be neasured or to fluorescent markers or radioisotopes which can be

det ect ed and15 thef@hhbéingfuedd atits Ederminus torthe Nstermminusred ai ntibodin Fdhghainyaft somewtec h

conj ugat es proyj ] nmeasuring.th sence. or. a ce .of ‘CEA
in body ti ssueyﬁﬁﬁﬁgégﬂ?ﬁg%@f’&ﬁ@ggo?‘:[ﬁ@ mge%fﬁﬁmggﬁ’\?lsﬁ’lgéﬁd t est

for the di agnosahantitody ligiti¢haiflbbsRre VRASEQTDNO: TYELIregion fore kajpallight chain.
met hodol ogy i nvolved | n Enz%/mg | mmungassay, E.T. Maxggl 0, CRC Press and US
3690 8334, US 37Ynthis specifigationthe antibedy hiageggign inglationosapjugajesis defiged g6 7

o17, US 3901 63¢sordiy to theptiniphsdet M&ﬁ?&fmﬁ%ﬁ i MIRABarihanAfdg N 4652818 76.

20 For the in vivo diagnosis -of° cancer, the anti-CEA antibody can be
conj ugat ed t @0 see Tablax herein ip particelate A thesa gspecially preferied gpnjngates tkers are2 gyoles of

LA A B 6

For the ther apyisefetecsumctaral clpiéitejoined be pEmide bedtds shat mdied wiepasts ofthe torfilgte.
anti body that 25 cag.b onj d to,an effector .nmoiety which can kill the
cancer cells direct ﬁyegﬂﬁ@glyugg?g I"?""%Ie"’%'f”é;%‘t'ﬁ‘%ﬁ%?f' ?haéfeﬁl?iaﬁ‘éﬂ?faéw
prodrug in an AREBling)obe&Binding pRipgkiids with AdimdiBdi#tiohd] BEkn@és require Wle hurk@] | S

i s achieved by conjugati nq t he anti-CEA antibody to_ an enzxé_me,Wni chis
capabl e fmwagi% gGhingsreaion hagthe rdvantage nfigiyineceogd Etabop pradpstienar ug

into a potent toedC dhboeenei gidpd- Administration of the conjugate
| eads to | ocalization g’?%“het’gn yne activity at the 30 turnour site.

Subsequent adni ni st Amdnother pleferied enbadiment rélatingso the ebpecially prefeded tonjugates t he

LoXIC g rU0 RREPELEC ol i rdcred thrbligh he misody gt chain 15 y&aRother prefersed

PCT/ GB97/ 01165 embodiment relating to the especially preferred conjugates defined above, the CH1 constant

30 region from IgG3/hinge region from IgG3 structural element may be replaced by the

corresponding IgG2 element.



- 20- 4,975, 278, US 5,405,990 and W89/ 10140. Anti body 806.077 may al so

be used conjugat ed to a co-stinulatory nol ecul e for tunour i nmunotherapy
as descri bed above. Sel ective cell killing of turnour cells can
al so be achi eved by conjugation of the anti- CEA anti body either

directly or byoemeddscal derivatization with nmacrocycle chelRET/GBITB1165

contai ni ng hi gh energy radi oi sotopes such as [err]Y, [err]]l and [err]lIn.
The anti-CEA anti body serves to locali the isotope to the tunour and
the radiation enmitted by the isotope destroys . the DNA of the surrounding
cells and kills th&henthgeffector molecule is a toxinthisitexdn apjety; gegerally camprisesa cel | s

can al so be ! | ' : b '

vt ot oxi o andyPAEH sHich TYRMEAAARG brobelfiys 3l bk copgtE b ARREK R

adri amyci n, 1followingadaterioalisationand vi ncri stine. These drugs have been used in
the clinic for ma ears and the . ther t he rovj de, i ften limted
by non specific t eﬁ?ﬁ@°§§’nﬁ“&§5ﬂ"&?¢%“ﬁﬁé%mﬁg o 1833““?1?5 © MEANIANET hody
enabl es t heseodhéiOhay bk do@flad indReclly. THRQokik FHRitly Sidithe ARICCEA dftibol¢ e aki Ng t he

dose of drug that can be delivered to the tumpur wthout incurrin

unaccept abl e &ngal, cfoupled such thaf the mwﬁme&ﬁnjasat%mitﬂﬂ’egsﬁ@ﬁwg@dm ssues
such as the b . . % c;]“gggﬁ? of the
anti body is Iﬁﬂ%&ﬁ%@g@ga@gﬁn@g@%ﬁ@gg& B’gx’ﬁ?'éﬂuaé“.' ﬁ%lpa?ﬁ-ed EA si ze of the

ant i body bi ndcoupled suchdhat the canjuigdte isreztracel lwipniyostabley abdintradetinlady pestablersatthabn and

ot her phar odynanj ¢ _pr.oper.td he pharmgceuti.cal conposjtion. This
can be achi evg‘ggm’ym°g}yeﬁ?8m%§['iﬁ¥§{b?@gﬁ “@P‘q‘?ﬁg"%‘?ﬁ %BW%E{%‘GI e
ei ther enzyrn foloWwibgQhtcRMliBAOIE teQoah diolDFks réléased. THEY, BMaftagddufly 6 Hughte has
reconbi nant Fab' or F(ab'l)éyerr fraﬂrrent. 20 Geneti c engi neering
net hods can afigtraceliniadyc wrcellylady gable sie: sj ze of the anti- CEA

anti body. The Fv : ‘@E{? : ' A In
i sol ati gn and chem éﬁ??%‘m 1%3%291 I n eﬁeﬂF%%@gigg&Egg?‘ﬁeﬁqﬁggﬁéé%gl

di sul phi de br bisiding moidty include thesd in whinhithe toxinmindety amyhthe ameCEAautjbagiy aren
domai ns nmaki ng_up ,the Fv, structur e produced as singl e .

ol ypont § de. ¢ Ronpiba b bungide P Sratbeptech s Mt Sunthfe Sriiacicey i tipd
sequence fr B gichp on theRBtiOEN arfibody. IDetdils ofthe prepardiivipdnd piopeitieeofininRinblokins Of
the ot her domaicﬂ see , PCT/.US/.87/ 02208 and U 4,70%?31%%. Aternatively, a
singl e Fv donBRHotheFonBBatss SreaILejn Eyropean pateht applicAtion §2 Hipubljcation in-
anti body or dffs comeAtS SEWHIBISH iROrpORSh IRteifby NFrsHoE hERES) 341, 544.

Anot her type of anti-CEA antibody contenplated is a V-mn construct as
di scl osed i n | Aceording tocnetheragpashof thppresentinyestionthes4s nrpwided ¢ polymsiestide

Slater & T Midmertd oabiBledt ol pifypeblde bfdr ankiBidy 4 & conjugase as dcifaSd b7 329

anti body di 2@ pteeetiingalpime ‘Phiexehmu trapable afieyicolitE” is intended to encompass polynucleotide
gg?r;)?gprem gf iegéﬁug%fsge . Iuﬁa a?cgwt(ﬁiﬁgen&gjy in the genetic code in that some amino acids are

Car ci noma Enbleiéyded by biedRih dub codon.

constant domai n of antibody light chain CPB | . . .
car boxypept i dase BAcHging 10 another aspect of the present invention there is provided a vector

car boxypept i dagh ghPblynucieotide as defined above. substrate
3,3 -diam nobenzP‘?‘P\e ymicleofice as e_ ahove

t et rahydr ocB5 or i de Acetrding to another aspect of the present invention there is provided a host cell

di et hyl pyr ocarbaonat e M . . | becco' s
modi f?/ egy Eag| éragé}amd%m&ucleoude sequence as defined above or a transgenic non- umag opean

Col I ection of afiihdlel trasgdnidPlinit dev@Sopkd from the host cell.

enzyme i mrunoassay ELI SA i ) . ..enzyme |inked
i munosor bent  assay\cprding to another aspect of the present invention there is provided gt o cal f

E?;gm) gdopt o rPa)ﬂaﬁmymeutiml composition comprising a conjugate of l?lﬁfll{vyenﬁm&gcrfgcg 5?11{3% iﬁ ?gg gr

hi nge HAMA30 association with a pharmaceutically-acceptable diluent or ¢damiexoptintatly Na ferm/nitatibo dy
HCPB human car boxypepti dase B,
preferably pancreati c hinge
(of an 1gQ a short proline rich peptide which
cont ai ns

for intravenous administration.



the cysteines that bridge the 2 heavy chains HRPO
horse radi sh peroxi dase NCA

non-speci fic cross reacting antigen NC MB

Nati onal Collections of Industrial and Marine

Bacteria PBSWO97/42329 phosphaP €GBTI
saline PCR pol ynerase chain reaction
pr epr oCPB -poCPB with an N-term nal | eader

sequence proCPB . ti ion thefeiSordlilidh 4 doRiugat
N-terninal pro do rr%?cﬁrdl%g _a&%\t&g aspect of the present invention 1&1’ 1 _!suga ie Ssm
dodecyl sul phdéseribedhetejrefor yeann dedigahent.

Ie::)IC_eI:_;: 23{38 g/h 8 rlig |53 According toya\%x)othr/agge%g (?f the present invention there is provided uss of a TBS

Tris-buffer edc§§tll%'a&5hs desékibed herein for preparation of a medicament for treatment of neoplastic
vari abl e region of the heavy anti body chain VK

vari abl e reg? disease. t he |ight antibody chain The invention is
illustrated by th .0g. o 4 l][%?m ce
Exanpl es whi ch folevot,m\jvIl tbﬁgpgéﬁn%qg%tﬁgl &n&%d??w géﬂmﬁﬁg&g&gﬁgﬁﬁé%}ur
activity of 8effedfofindiety eimpldyed B@Populatiionufitle targetaell ABRE pAientschidtory. Theldospur e
2 shows a plaspid map of pCE009; ..  FLgure 3 shows Acor e data.show ng
2t body- 87, 1 oF e cOmbest R BTRTeH A Py P B e 1 o Gkt it WP
the solid |ine reprRé@njgateest thopréstntikvertidn Wienéifiall@ Be ddniifisteed & the foi of a
control; and unl ess otherw se_stated;_ 10 I's. recovered and

purified by!Q pharprceutisgtcompoyition, Thpg acgording & the peesent invertiopithereis also proyideda
Bio 101 Inc. hmﬁc ks kBS whi c&l}(h b BTl (g_ﬁe : : d
slol ution of )p SO |%$%&P@P%gg?w%ﬁs a ‘3&%5%]#%?' ma Fﬁ%d %’és;@gﬁﬁgr?’nwl%ﬂ

- chl ori de/ et harvéth/aphammacentichlly-a&ceptableliluegnirichmienn An &xamiple\of suchadormuiationds 1. 25
m of a suspens‘; on_of 8 eclieeﬂr)l y formul ated silica matrix in water.
This is a tecﬁhleﬁe}geﬂ‘no'r’%? purification based on the method of Vogel stein
15 and G || espi e pPRhirmakexticdl sompasitions oNbe preient ineerioh inan bt fotmakdetiih Diariety

Sci ences USA _(1979) Vol 76, p,615. Brie , the kit procedure is as
fol lows. Toll q]fepﬂ%}émls-ggfma‘%%e F@J%&éa} %Xpres%m%@nwfbﬁrumm@i de
sol ution from tekdliy; préfaRibBGRkARRousE. TEpdrfchlde Yar@edal SidrhdtButi¥hPeobosition i
SelerirC for AR filly, preR@bAIACAR L. | Sk g, P el poston s,
to stand for Jmmeiwhichis formulged jreaenit rfonm which issuitaplesforsdministration pyin  down

and washed 3 t, ' A ) ] i T buf f er
i's renoved frdﬁgﬁﬁogy\@‘gsé% lﬁ%%%’llégo‘?%gs;c&'r‘)g%nmp%’?%&ﬁﬁ%e (IQS el ut ed
by i ncubati ng subpension efthéInaswotdxin iniassociatrewit{ £ phadwhceutidallp adceptatilcpdrenteral- 10
m n. The aqueous. su nat ant._.contai ni ng. the, el yted DNA j.s recovered b

Cent ri f ugat PorFerieRgt dluegy Sahle s o dltugpls inglyde pauinous, yahiEies, Sor pxpenp water or
pool ed; saline, atditiqRedus kehi€l6d, for [kirhRé fikedCdils bf lipdRbiResO Tha bofsbsfiofsinby f €
Technol ogi es Lt dgéNAX 25 efficiency DH5[err] conpetent cells);

M ni - pr epar at | BfiudeABeRts Which cakangs e stabiliyfithe copjngate indheeampositiom JFor sxammpley
DNA preparat i | ' frer. . sl m.ark
orodct - ¢ he e forpositBfldy Gk Of olliffer, 152 bonc e B 40 pltee il By i
DNA from bact egeneral, thelcorjugateiwijl esformulated af concentrations ofiabo@ 7/td 2@ @:@/ml.

PCT/ GB97/ 01165

According to another aspect of the present invention there is provided an expression
vector coding for an anti-CEA antibody of the invention as herein defined.

According to another aspect of the present invention there is provided an expression
vector encoding at least the variable region of a heavy or light chain of an anti-CEA antibody
as herein defined.

30 According to another aspect of the present invention there is provided a host cell

transformed with a vector as herein described which is compatible with expression therein.



-23 - a spinfilter to adsorb |iberated DNA which is then eluted with

sterile water or 10nmM Tri s- HC , 1nM EDTA, pH 7.5; Serum free
mediumis OPTIMEM err] | Reduced Serum Medium G bcoBRL Cat. No. 31985;
5 LI POFECTI N err] Reagent (G bcoBRL Cat. No. 18292-011) is a 1:1
(W W) |iposorM0974%8¥ mul ation of the cationic lipid PCT/GBIT01165

N-[ 1- (2, 3-di ol eyl oxy) propyl ] -nnn-tri nmet hyl anmmoni um chl oride (DOTMA) and
di ol eoyl phosphati dyl et hanol am ne (DOPE) .ijg.nmenbrane filtered water. It
bi nds spont aneou

al. in Proc. Nﬁ’cﬁordwgﬁl%g%?aspfgg ?’f@égjnq%ﬁgqge f(?r&'i&%ea hlggiﬁ@er .

(sul phate) i strdabfmiddkith £pdlynucleblideaBitienéads hetdin defidl, an ami nogl ycosi de
antibiotic related to entam CI n used as a sel ecting aggg i n, ol ecul ar

genetic experi ment ian celis Hémgsrmflem ayg hpenygedas rf?rﬁhm-mw

Cetus, is useg r R&@E@?
General nol eculﬁ?%ﬁ%@?‘%@g‘?g ures ca @@Eﬁ) 1r:éc?lr:.:ﬁany o Pﬁ
nmet hods 15 despecifisbbinding aduvity (BebhingGh o tﬂjl Mgthbdsh el pl3p- MMIAdaBebond

Edi tion, Sanb Frifsch ki s (Cal.d bo atory,
1089). Aetmamipolobicl Revi G v T Euf aprebem oltorBibei pdPa @@L °1 Ve
806. 077 20 sx&fbﬁcﬁmm CGB 61(13110 cmelpﬁesﬁbldsystbﬁfsard piEfeiteds €Xhe cDNAs
subcut aneousl y W|th pri ma e of CEA (10[err]g) in phosphate

buf fered sal i f@ bsmttmm# Oe@%df %ﬂlwé mwgraesdmmcefoewso al A sspeciplly for ) .

Two weeks | at \qg]?ﬁ
further doseseo &%B?gﬁo] | nk@ﬁﬁgﬁgﬁ%ﬁmﬁ er ed sa | neé?%glis r%%g m xed
wi t h Fr eundlOsplasmilingenealli requiseip selestable(rgariterifgr malitenange inwensfectdddhostatasr t he

ani mal s were a, final 2 I VI has kil [err]g) in
phosphat e buf%ﬁ‘&%%"}"ﬂg‘% tgrgcaﬁ g%ﬁthlhfee mcgggont?éé‘[‘g'EA *spl eens
were renoved mﬁemmmﬁﬁdoﬁaﬁyinummmdwnum@elyh&nﬂaum dnalmlaﬁschpm t he
551520 oy o o o S SRR R M e 2

y e
495) . The res}ﬂe{-duﬁg(n“e%binﬁto\‘\ﬁé &t al, 19925Bol 1ehudth 'y“dePl@QﬂW-'l’!S ﬁhki towight 4 Shes

and i ncubated for weeks. The supernatants fromt e 30 resultin

hybri domas Wemlsueé@d%dowpBﬁe\l?(ngtheremvaV)avmhbbwao asf 1,824
wel | s gener at e re positive against native CEA
I n fusion 8068ﬂd&W§ &Fé %@Zhwxeﬁe oi&ﬁd to be positive. The cells
contained in these‘l‘huadxbmsmmd‘acrhngeeﬂaﬂt;body fragments in BCol) ¥ will3RBumented

PCT/ GB97/ 01165 . . ; - limting
il uton, and CEHEVRLR e v Fmmupelogicn REYiews: AS92, YR30 IS H: 88 o8 SKsiRy ol
wells  cl oneg, CixfeREGiHiohn aniﬁxoldg'?,el%Q%l grpase-daﬁ%uﬁo‘éﬂma&mmb@mm

deposited wt h t he Eur opean Col I ection of Ani mal Cul t ures unde

Accessi on NP andbh shainshas bepa deseribed (Cabily, Hr 98P Jéane. "0&3%@5%?@7)&!“ t!‘ﬁé“ay

anti body gene t t 5

ant i body hybr ?’%}S}Air@ﬂ: Viird w)&amg aﬁm aséo%g lélﬁgﬁeaﬁﬁ%g lfB’ucﬂfaer, mdqgﬁoﬂﬁh 19 O or
number numnb&io/Technology, vol 9, p157-1 62) to produce bmdxgggctmtyf Asmom gfﬁcrcnt mmeltg

%ﬁ‘* by fslelnglgkaégxmg active antibody fragments is through periplasmic secretion (Better, M. et ai ‘iéﬁfd

EI'A  Untreat &dience, vﬂ%ﬂﬁhMl-&)@@ The H aﬁ’tBL chain compbﬁelﬁs?&' the arﬁgody fragmentare
CEA desialated nor mal

CEA  conj ugatcexpressgdframa smgh}zlggud Eacb antlbody changls P@gxded w&t_lh_ a bactenal le
peptide which directs it to the E.coli periplasm where the leader is cleaved and the free chains -

associate to produce soluble and active antibody fragments. This process is believed to mimic
the natural process in eukaryotic cells where the expressed antibody chains pass into the
lumen of the endoplasmic reticulum prior to association into whole antibodies. This process
30 often results in the presence of binding activity in the culture supernatant.
Some expression systems involve transforming a host cell with a vector; such systems

are well known such as for example in E. coli, yeast and mammalian hosts (see Methods in



CEA Untr eat ed I sol at or >30 5 1, 824 102 3
CEA * tested against untreated CEA. desial ated i nmuni sations produced

| ots of +ves when tested agai nst the i mmunogen 10 Exanpl e 2
Preparation of 806.077 anti body from deposited hybridoma cell i cC
No. 9602298 97142339 1 Preparation from serum cont ai ni ngl’ﬁ%’&?%l%gA

A 1m cryopreserved anpoule was renoved fromstorage in liquid nitrogen and
rapidly thawed in a 37[err]C water bath. Thge-.contents were aseptically
transferred t | 3t 'f!&f‘e s résioh dre YRb fontemplated
resuspended b?ﬁn%?%%l\%}ts@ééaaldt%ﬁonhg§q?g% 0 rE)Lé gjslogg%co' s nodi fi ertlzle agle's
medi um ( DVEM) suchndseforexagple Gisgeniv pord-haham manahils fnewhich the @Sie of interest,pngferablyd

et o 1 X100 i SRR ol SRS 5§ SR Mk e il ™ 1

PCT/ GB97/ 0116 Sxpressed protein into the animal's milk, is introduced into the pronucleus of a mahmalian
supernat ant aseptically renoved and the pellet resuspended in 5m_ of

DVE
10% FCS and S zygete (uspalltybyimierojnicctionintg eneof thetwa nielei (esually the maleaugisus) B&h?g/l m
tissue cu tur%} Anﬂégsg a;[@ﬁxeregl&elg?@ tur%&%&?@%ﬁ%@{ A@ﬁrgﬁ&rﬁ&ﬂl&éﬂn ¢ dar

After 3 days the K was y passing t contents of the
entire flask iprodocéd by thefayter mpthet will cagik and éxprassithe wittodudei/gine viliieh haSinteprated %

L-gl utanmi ne (fjpal .viable nsity . = 2-3xI0[err]. cells/m Furt her.
expans, on to. 18R gt SR e ipummad s Mt oh affnbe by Comventotal
Cul ture super NgrbeliigShisQilloRing irédd¢ dipafsioN\6f stock! Preferstily the phiéiTbf intetesEis simply
cultures in 850mn roller_bottles. Cultures were seeded_at 2x10[err

vi abl e cel | siOrharyested fremghesmilly of fsmple trapsgenic animals. Thepeadards ditectad fathe following
i ncubat ed at ggﬁgﬁgﬁghgﬂdgrﬂ{ggsmﬁm&& g&@:l"f@-tlﬂi;'\flbiglﬁ Nasorgsted 10

- typically 500- e ocul'ati on h“the cell viabrlity was bel ow
10% and 1gG Biodiecknologa@830-884dUS 4.8Zh Y andy S 5322775, Manipulation of mewseent of

cul ture harvest . . .. After hagyest. roll bott l.e cyl.t ur

Super nat ant s vERes pesprted i foteiet A i e Mhods iyl AL aory, o

Sodi um azi de (Mahz¥ C6HM)Spyifg Habdckabatataty possser vative to the clarified 15

super nat ant whi ch s stQred at 4[err]C in the dark untjl purjfjcation.

2.3 Purifkcatio rmseﬂaw?le‘ﬂecaﬁl&w giso contemplated su?%e%@tﬁgmnjrﬁ#ffaﬁmf in the

hybri doma supefanawﬁ.gtpum&aﬁodwswﬁﬂmﬂh@@blgqam& 5: W7t oo vk PKEC, et al3EOLRAPUS
n a 0.

sodi um hydroxi de and filtered through SferrImfilter (MII1pore
M LLI DI SK[ er r ] Bur. J. Immmyaology 244 31+1385 mmbm Eﬁﬁtl:emgm@@d’éiig@mlﬂﬂan

ffinit I oY) 3 i .
SEPHARGREL or 1| Sa{1ofTyHiftethutloky Bfoafeds 235G THBAE LS By Mofbiitms Biclogy
130m ;) equil i b5:288@%4.n phosphate buffered saline ("PBS'; 8nmM

Na[ err ] HP rj, 1. KHlerr]PQ err]. .150mM N L. 2. D Cl, pH 7.3,
fo£ ex!emplqeeifs] availfg%/#rgd’ihﬂﬂkﬁ'bels%@%www or m?‘gg"grﬁﬂgﬁm% p'i"F?SlﬁT%i d)
at 4[err]C at gutlihedwriey Below addvhs debdiibed fop pmldmmm "Gofe TREIRAE APfabtical PBS
(260m ) at the sanme flow rate and the anti body eluted wth 100nM sodi um

citrate pH 25 Approacho IREdiress d993: Jheitaseat eeneor peripn of it ispreferably clopedinigya vegtor
b . : ! e : |
absorption (28 sﬂ%ﬁg %er (sulPR M) ﬂxger{egﬁﬁct: {HeEend 18 rafsﬁitp?iﬁga&gbg. g'gé ey

- were bul ked, i nmedi usted to pH 7 concen out
2mg/ M by ul t r isflinearised them transfomgeds (SValkyey elestropdrationy inko embryqnic sgem (ES) el (epn

YM30). Dialysdg,.usin 7 rosit ut - of f, nepbr ane . Q..

SPECTRAPOR] et ?‘*’“’é hﬁc‘k “an%?gﬁ‘ﬁ%%é%‘ Bl ipouse) it tiereealien °%°"f. '5“’%“%8?“ sveRfs kg

110nmg 806. 077 plate ia@Gyoportsin®ef 812 sl cel1ny TH 3tenPA&M containing the gene disruption are
expanded and injected into a blastocyst (such as for example from a C57BL/6J mouse) and

implanted into a foster mother for development. Chimaeric offspring can be identified by coat
colour markers. Chimeras are bred to ascertain the contribution of the ES cells to the germ

30 line by mating to mice with genetic markers which allow a distinction to be made between ES
derived and host blastocyst derived gametes. Half of the ES cell derived gametes wiil cﬁrry
the gene modification. Offspring are screened (eg by Southern blotting) to identify those with
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Exanpl e 3 Sel ectivity of 806.077 anti body To assess
selectivity, many human normal and tunour tissues have been screened for
reactivity wwWaoH4gR9ant i body 806. 077, using sensitive thre®CICHIWOINGI r ect

I mmunohi st ol ogy on 5 acetone-fixed, frozen cryostat sections.

| mmunohi st ol ogy was carried out on sectiong of human tissue obtained either

at resection surgery 0 post m)rte o .presegve optimal norphol ogy
and anti geni c# gspe distuption,(a Mr"é PEASER N sﬁ§°‘$‘i“é¥ﬁf gp‘g'ilﬁengf’%“’z{‘,g‘l’sﬂﬁg
smal | pi eces ﬁa@ﬁwmﬂbésﬁk%ﬁdahom%&éf@apm and du@oh‘é;ﬂfdg del&itdd R &dfer

prior to storage at -80[err]C. Sections of tissue ]) were cut on a 10
cryost at, noufabed 25k opptogenys.i Tiransgonic auimals withsa geae fno mu@ammm&r]

slides, Dako) and . n r ore being
wrapped I n fOﬁm%%ag{n&ée@ng@e@ggtui&r]dt@uﬁugs&cﬂgsmmﬁjgcgitog%f\éﬁé lé | owed to
def rgst a]t xicwmﬁli&tdplaet maamaakmwm uhmln)mﬂmi: Qﬂrﬁﬂ%ﬁﬁ) or Iipi%l incdnat;d

i medi ately prior to use, C tion was outlined w anond marker,
and to each “”’§@E Hond} E‘—"iﬂ &‘E‘!’i"e?’e‘reﬁﬁs[ ?"r"ﬁ?"g%"ﬁ‘%"é{ 4 tRBERFNIG, | Ut ed
to 2 [err]gl/ sIﬁthiﬁ@ﬁkfoEé‘:{o%Q l&xﬁ&oiﬁanﬁ-fﬁa)gn gé}{e fest] 1 CEA/ NCA
reactive control (A5B7 anti body% at 2[err]g/m TBS, or 100[err] 1 MOPC

i sotype control ( SiSpells @xmwaatmmeyedmpmmn@eﬁml@mpdnﬁ trmlafommg

e . i el S i A

for 30 m nufes véckorandihisafisedipgidr htmaakfomatioh) me;;slidﬁmogous 1eEonibindtiod B® Wi t h
2 changes. After |ncu,bat|on t.he slides re shed and O[ e econd
20 anti body r BifgReene Eopndpcsd info thegsnpme), °s%1?ff‘ W?RS‘EI%‘E“F%F?M%’& b%‘f%‘?'fqaf

conj ugat ed tou;égw&eamﬁgﬁgé&gagg&@ﬁbg%gvé Dako Patts) and 1/5 normal human
serum (Sigma) in TBS was added to each section. The slides

were again i ncubatﬁutm"hﬂétsh’é"dmﬂndeﬁm praciryefic or gucamsotic pejl %pﬂabl«b@ayxp@%n
[err]] sw ne lgpht 9?11 ]

per oxi dase (1%‘%‘;&9 f %ﬂﬁ%?#éﬁ%g%%%ﬂ%ﬁ%@%né@gﬁ%ﬁ I'n : vvas added
t o each secits aygotds/mooyrtas, rbtistacyitsvmhydnc stemtckldy and ghy yther-sititdblesaelis for ararsgenic -
(3,3 -diam nobe zi.di n etr drochlorr%}_{n Lepar. us

tabl et (Si gmaf© °3?$yh @”é'ﬁ”%%‘f%??’ﬁﬁ he ﬁﬂﬁ%ﬁl{ #T@g'dfﬁai%genﬁﬁ’&"gaﬁed
dropw se bx-Rutfdh xamﬁﬁsude%rbﬁearﬁcmﬁarsfomecgmnwmaﬂmnmwm?g@es obtytes. 3

m nut es i ncubation the excess DAB was tapped off_the slides and the

sl ides were mmwsrsmmwnwtﬁxerwl&s@m'eqeﬂﬁmaﬁr Atyer syitaklg ealfs fos&raatgenty | in
(e.g. Mayer' S‘WXW in, Shandon) sections were dehydrated in

al cohol and xylene, - and m)unt ed i n non-aqueous synthetic nountant (e.g. E-Z
mount ant, 20 Shandosordibgfocmethenaspicn af the presantimvendionithereds propided a method of (8]
I93é{|_/4 gsg /0116 Et’rea.tn'nent of a human or animal in need of such treatment which comprises adm 51}5 istration to a

The areas of a;nﬁxhbadapi:hﬂrwhp@?rmeenwl?lt&bétﬁredmbymbmm]@aiaah&gndescﬁhed
section. A scorin tem s used eval uat e t he degree, di. n
806. 077 anti body tﬁ‘%‘fq ﬂﬁﬂf%f’%'g‘ﬁgses"“““ﬂ&me“‘ﬁbfo‘gp’fﬂvﬁ’gaﬁ d i95%
tunour cells %&xr[g'ﬁﬁ@ﬁéﬁéﬁﬁom{ to cell@ﬂfsbf&?ﬂﬂ antigefl CBA ih @ mialtifial fiddded bESaLH

cells 5 + (weak body binding to 25% - 50% tunmour cells
+/ - (i ni maR} targeting whigh domprises adminigtionpfrpharmacentigaliynaffertiverampuntof ey npur

cells i ng Car ci noenbr yoni c
antigen (CEA) w’%’“ﬁmOfn%emve'}nof‘r?%h&%#a%%%aobul I n gene superfamly with

one predicted vari aahbadhgka:ﬂdrwaspeﬁtegﬂmrpm(séﬁtmymmtheté)&pmvidmdtlmaisdet)anand
10 three sets of, ang madg *}6‘;@ r(gg ons Al Bl, A2B2 and A3B3; 92 am no
acids for A a“E} |aﬁ crginbetars despribed g deBnpgic methedrai ns (Hefta, 1992,
Cancer Research 52:chfg4ifagnéstie methdd is inffithohdsay), Ar%ﬁmﬂﬁﬁs%%?ﬁt d;meah@rbaéed

peptides, one at the amno term nus and one at the
30 upon the novel antibody according to the invention may be designed in accordance with

conventional immunological techniques in the art, utilising the antibody according to the

invention in a labelled or unlabelled form and determining the complex formation of the



carboxyl term nus. Both are renoved during post-translational processing,

the one at the carboxy term nus being replaced by a

gl ycosyl phosphatidylinositol (GPl) noiety. 15 A | arge nunber of
CEA-rel ated proteins with varying honol ogy to CEA have bee}, 9%&@ ed
(Thonpson, 199Q9714p3290f Clinical Laboratory Analysis, 5. 34 Eﬂﬁﬂ. ese

I ncl ude non-specific cross reacting antigens, NCA 1 and 2. These rel ated
proteins are expressed on a range of ngemal tissues including

granul ocyt es a%g&g@% {1 SR8 ok teied TTHOIBAGR! ihk Ynfbbdy mapBd labdHed with

monocl onal aftl ar, cross react wmth one of these
rel ated 20 praieficabledbdl, sivhas fadivtdbelya thenslunsmeyeer,of fluoeeseat or ai engymaelabeld of t en

react strongly with either, .granul,ocytes or Jung _epitheki

Anti - CEA ant iém;@%ehwvbmssg%%}féiﬁ%@“&e 8\’"?‘?8 lgoe %‘(‘:Jg}!b\s/tg,' ce or by
exhi bi ting nﬁ}oi,zfabeﬁfngsl&hfxﬁa& suéh h/bibsensbr aﬁgio@s:egta&damdn anfag% pihmm?dml o
Mo, i U1 al 5yrcampamsendtic fa0pla kG HAUPIROA e G oy i BFAL JERBL 0T
cul ture superpatant. Th carried out using the supernatant
neat and di | ({35 Bt ";[mgiﬁ%&'gﬁgigeﬁkst rated equi val ent binding of the
anti body to col on Fogiiuysdindrosticmmuaese the antibody ackbiling th the invention ie pgroyisigd

bi nding to norpal |u and | een.tissues when co d to the a

anti body. Thewsha ras@ﬁ@ epfsmally f‘?‘?ﬁ“l"gf IB‘EﬁT'i Spehay °§a%’a§‘§@§"rq opafeary "E%“r%ﬁ‘i?'ég%
and the S&{Bnﬁﬁiaéreﬂ%&%ib?&t Fhdlepsh BiRGRSiBIOIocAlkd ewhulatidiest ahtibody trstheand
tissue types. 30 . The antibody was titrated against a panel of

col o-r ect al 10t bodydsideterminedons and thi s screen denonstrated the optinmum

screeni ng concent rék iﬂ%q n g}fmqiﬁ)%ag%%?ﬁgﬁ&epﬁg X%ﬁ'éﬂ%ﬁ%g’; rc]g?{,etr@hm:sugmd @ dither

subsequent screens were carr usi ng the anti . | .
concent r at i Onenzymes such as horsé@adish pk2@ddhse and bacterial luciferase which can generate a signal

PCT/ GB97/ 01165, - . - : The
Fesul ts of t nBbisheuh bemessye? or i Muprspaep orkern g pigispiopss thiclyosn A and

anti body was guanfifdaafireétly?df b SehdaAbiliniridhssy Ssemaneconjugdbeproyidé ampars@di nst
the follow ng tunours/normnal tissues: . 806. 077 anti body Tunpur i
reacti vity: 15 measuging theprsence opabsence pf CEA ‘%?Pér"&f"éswmeﬂﬂﬁxl?é’ﬁ’&#@ﬂ?'
(++/ +++ equiv : dideasd. d i f e east
tumours (n=6) %&%@%ﬂ?ﬁt})ﬁ%@fﬂgﬁﬁf ﬂ'é‘%("!i/ ++%:1,é USIZH/é Elfetjérlmﬁgrcg?mrrrlisgi mal

st ai ni ng(+/ - ) mefiodolpgyrimyolyed in Enxg: Immunvesseys E T Maegio; CRCiRress gndk U 367047334,
(+++), 2/6 tu : L i 4y 2/ 6
tmotr s, GRS TR ST, P 3L 3)5 9638 sy s asbu semils S0 08 e Us, O
weak st ai ni ng 3633 074, BStI98H3E US 3996845 andlUSMDIB 87¢.n=3) and prostate tunours

(n=3). 15 No _staining was seen tq a of these noyr §. In.all cases,
equi val ent PRact i vFPythGikvivo.diagnQsis ﬂp‘;/ﬂgﬁf'.tﬁem@#ﬁ?“%ﬁ%ﬁﬁ?@ercgggﬁtﬂ%?y: -
Lung (NCA reaglisyiet ¥9 eléranidSuch as yriiliakK teslirdiiath OfinMitin orhedy théid] Gsotdpeswhish c4i0
staining (-) 10/14 tissues. 20 A5SBY bound noder at el S++_g 1/ 14 | ung '
tissues; weakl|bg detested byywhale bpdydmaging armerps{seediarspn, S-lzl(- 987, Radiology163s yes .
Spl een (granulztgg}ﬁto@/ NCA reactivity) (n=6). No staining was seen to any
of the spleentissues tested. A5B7 bound noderately (++), 1/6 tissues

and weakly (+), 5/ ot the stheeapy 2Ecafos preforredembodimpats involve paanli+CEPgantibody that

Moder at e/ we reactivit ++/ +£) was_seen .gnl v .t.0,0esopha | n
and pancr ea?§ m%F FYY d% SHEGIF M |yn‘8h'ﬁb?%lpihf ?Snﬁgrsﬁeﬁy‘%fe&ﬁ{g&s%ﬁ%%g‘ ’ ng
was seen with igBfivatich cfdQuitdbRiprodiug in antABERTYstemy &n ADEBTedectivekilling afki n,

oesophagus and pancreas, the negative tissues _were; cerebel | um,
mi d- brai n, cer@meurgellsisachipvedby conjugating the ,“‘“"k%&ﬁe‘??b"o@dr‘? an e‘??’aﬁﬁ'bﬁg]‘srf@ﬁ?m‘?
30

of catalysing the conversion of a non-toxic dose of a prodrug into a potent toxic drug

compound. -Administration of the conjugate leads to localization of the enzyme activity at the
30 tumour site. Subsequent administration of the prodrug leads to local production of the toxic

drug and selective kill at the tumour site. This approach is described in WO 88/07378, US
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4 Generation of 806.077 anti body F(ab') fragnent Ficin (10ny)
was suspended in a solution of 50nMM cysteine (3m; BDH 37218) and 50mv
tris-HCO pH WOH422% ncubated at 37[err] C for 30m nutes. EXCEHGBHPHSE| ne
was renoved 5 by size exclusion chromatography (Sephadex[err] G 25 col um,
1. 5cnx25cm Pharmacia) in SOMM tris-HCygpH 7.0 buffer. The reduced ficin

(assum ng. 1 hatS Bakg S 5A05 50 VIR AR e BP0 a7 Al b sed coiegied 1

cel 1) and wasyfQutmbRedpPmblebEE s therapy’hs 30dcHbddMBos, 806. 077
ant i body (100mga) in SOrﬁtr}es HCIr bnlxj?uréxpmuno eropy%gom and 10 freshly

reduced ficin (5nfelestive coll killing tatbmnewsgllman@hp bm@m@b:sctmmgamor@f @e@n@r 20

hour s. The t h te ol f P _

| oaded onto a 0 arnacl a ] Fast
B3 Bk )y S DB SR R B

Fl ow, 5.0cm$ cohtainifig ﬁgmﬂgyasdibmotopesmﬂvas&ls,l% i . b!'}&taﬂﬁl-OBAtdmtnﬁﬁin

tris-HCl pH 7.0 buffer, at 4err at a constant, fl owr ﬁ‘F 3m / mn.

The col um wamgweeplmhv B FHEPAUE andt the g pmoaeremeégb ysotope AestY®: | ow

15 MW fragngg Af)ﬂh&ﬂ%ﬂn&iﬂg@ﬂﬁ%&ﬂﬂkﬂ@nﬁh&ﬁ-ate pH 2.8 to elute the

F(ab')[err], m)nl toring the WV adsorbance of the eluate at A280nm The

F(ab')2 cont ai ni n@e@cnmlellmsfald}ouscﬁd cmﬁlw-be‘ﬁchnevedrbd cbmflga&pn efdbtamigeBAI nt o

100mMM sodi um at e | oride A o 2 balysis
and concentrag'g'gwg °§?§€;"}°%? 36’9"%2 %Qgsfsuflfa‘l Ton ugélilerﬁ};ﬂa ﬂgg%ntﬁd Tof f
(e. g Ani corg Mmbm)ﬂhﬁﬁ)zf daﬁ&ﬂﬁmg'rhémﬂmgsl I hm@/uetnmﬂuithoﬂfuﬁtﬁﬁr manyeyeas ahdihe e
readi ng at 28Qnm 2Q of 1,4 i _1qm e S% of 42 5% pur e
F(ab')[err] pihey proyide is o 8"8“81”‘“% : &8 &7"0”863'657'01‘%%#? body

F(ab')[err] - t&@@ﬁﬂ@@éxﬂ&%ﬁh@ dﬁigaltél%il&e at the turnour site ah hu indleBding BE
806. 077 anti body OESING )[ferr] derivatisation was SATA (S-acetyl 25
i

t hi ogl ycol | i cdessi thatieandeslalivared taithptumeurayithogt rgmnng)wmwblee@eeifwom)
The linker fo " Gk | [ = P-
mal ei m dophen&?ﬁ%ﬁ%&‘?gp%gggﬁ%g roxtysﬁ'(s:m %laér% gﬁ%}s Jg uct
code M5139115 5. 1The ﬁ(eail?e)x@ss of fhe drtitiody is is atany applications 1mproved bi'mdacmg)ﬂlut i on
of the F(ab')2 fr repare s descri be Exa 30

| 00mM phosphat®f P %Eﬂf H%fg Fehyprayng 2‘“ @ﬁ?ﬁw&g"é&m&‘@d’%ﬁ
SATA (0. 28|§Hann|aébd%@c bﬁﬁéﬂéi&ﬂtﬁe ph%ﬁhﬁkutﬁﬁl dOnipatitsn. anusmmhamed ure
the resulting sol ution was lied to a desalting_ cgol umn SEPHADEX[err]

G 25, 1.5cm i remoyingghefcregionof théamwﬁmesale either enzymjgally py by genefic engineering

PCT/ GB97/ 0116 ethod duc mbinant Fab' or F(ab’ fragm t. - 30 - in
buffer A at 4 erro] sCt)'opz;0 uae?lregf/)v- rlate of or' 1 )7m n. ento renove excess

reagents. TR@ el uaGenetiasngingering metheds dan alsy ba bsedrte furtber raducathg Gizerpf thpantiSATA

i 5 W, R S O B e,

at room tenperaid uieﬁuéany dﬁaamxtlgéh gctrendtdme% Bethe usd dfsmlpﬁ{dabnalie&r A]tcmihrelﬁlrpbmh e| n
5 concentration Was term ne y sorptl n at 280nm assum ng that a
1mg/m sol ut i dhfligh %@1 aw%@&os&m@ BNy StECtyie TR Pe PRFPESS 8 2 Snplg

sol ution was ?obyl:]ﬁﬂe Eﬁhﬂ@@#vhﬁf@{smg the F\Wlotxtﬁlrﬂ%fhed' lmﬁer &Bﬁ‘de' ﬁée fraa@fheng

was determ ne Ell man's - assay and found to be .0 linkers /
mol e F(ab' ) 2&mefural C-tenipus of ogedymaie i “haNrtsmm@rPfﬂ!P@thﬂ domn@pge scal e

purification geGi§g7hb58 aﬁﬁﬂédémébi? Bﬁer?l&v‘é@?a Qﬁ@g Fl 86aih thay be expressed in

isolation forming a single domain antibody or dAb as described by Ward et al Nature(1989)
341, 544. Another type of anti-CEA antibody contemplated is a V-min construct as disclosed
in International Patent Application WO 94/12625 (inventors Slater & Timms).

30 Abbreviations used herein include:



Sherwood et al. (1985), Eur, J. Biochem, 148, 447 - 453. Preparation of
F(ab')[err] and IgG anti bodi es coupled to CPG enzyne may be effected by
known nmeans and has been descri bed for exanple in PCT WD 89/10140. CPG
may be obtained fromCentre for Applied M cr obi ol ogy and _Research
Porton Down, ¥Q948¥Py  Witshire SP4 QJG United Ki ngdom PETEBEFOMS, o 5o
be obtai ned by reconbi nant techni ques. The nucl eoti de codi ng sequence for
CP& has been published by Mnton, N P. etzpal., Cene, (1984)31, 31-38.
Expressi on of codi ng sequence has been..repos.t | | i ers,
S.P. et al., ’T M crobi ol | Bi ot echnol antx&cg@g{ue&%é&g%ﬁ%@@g@% in
Saccharonyces grrevisiae (Carke, L. E et alntigenJpresestihg celM crobi ol , (1985)
131, 897-904). Total gene synthesis has been defcri bed M .Edwards in 20
Am Biotech. LE@BRY1987), 5,38-44. Expressi orfoBPlsmsping) WG IBReRS s | n
E.coli has beefRgp reviewed by F. A O Marst miﬂo%gygﬂkl}gni¥£ﬂ SR
Practical Approach Series, IRL Press (Editor D Mdover), 1987, 59-88.
Expression of @koteins in yeast has been reviopstent domain of pattblodiilighit chain

Enzynol ogy Volelg%alw, Academ ¢ Press 1991, '%%%ot ed GQuthrie and GR
Fink. 25 G enzyne is avail able fron éﬁ% cal Conpany, Fancy
Road, Poole, cp@prset, U K CPG enzyne was éeokipepfdast 32 CGol dman, P. and
Levy, C. C., PNAS USA, 58: 1299- 1306 (1967) and in: Levy, C C and

Gol dman P., J.D@Bol. Chem, 242: 2933-2038 subjtmates}:3’-dizminpepgidingt i dase G3
enzyme has been described in Yasuda, N et afyanyBioeRiolide Bi ot ech.
Birochem , 56: 1536-1540 (1992). Carboxypeptidasé & enzyne has been

descri bed 30 iRERGropean Patent 121 352. diethylpywocagtionar329
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CP& (50nm; rg‘():o I nant enzynme fromE. coli )Duv\ggccalsg‘o?ggglzf'ﬂf%mf‘éﬁmmw sodi um
phosphat e/ 100nBCAOQGi um chl ori de pH 7.2 (=bufEsbpdah Callettidh bfiAaichal OclBO@iits,
assum ng t hat a 1ng/m solution has an absorbance readi ng at 280m of 0.6
inalcmcell EA SVPB( Si gna) was di MG ERMPRPARARO at 10ng/ m .

CPG2 (50ny in pufsher B at 5 8mg/m) was M Xeghpb Bnkdd@mSMRG ofiehttistagn
(0.108m ; 1.08ng%\é and reacted at room tenperature for 120 m nufes.
Excess reagentB re removed on a desal ting fostabenlf serum Sephadex G 25, 1.5cm
i.d x 50cm= 189ni

; equilibrated in buffer s »{ M
Derivati sed was pool ed and the concent ﬁ%&%gﬂa&@eﬁi%éd&bﬁ%%%g%
assum ng that a 1ng/m solution has an abemdiming2hingadi ng at 280nm of
0.6 in a 1cmc$IMThe solution 10 was diIutﬁd to.a.CP& copcentration of
about 1ng/m . BAMAinker |oading was det erni HEgERpat W?é@t&” ¥ Elimn's
assay, by addi ggpB known anmount of 2-mer capt pghdtAatoxjpeptidise BBpreferib§O-

"~ derivatised CP& and assaying unreacted -SH A linker |1oading of 2.0-2.4
i nkers / nole CP& was found. 5.3 paaTeAat i on: 15 Equal

wei ghts of thepdedeehiyisghed derivatised F( ab'% ; | [

wer e m xed u‘nge(:{lﬁ ni tgr@ggen and the m xtur ea l{é)g{ uthl%ggp?g%dtdgg‘;h%%?g?&ﬁg

protein concentration of about 1ng/ m ) | efhe cysteinesaint bridgedhe? heawy tlmins20h.

The reaction erm nated by the addition gf % v/.y _100mM agqueous
AReb ofrepdat

gl ycine. The crude conjugation m xture was RYTRHE®S by di al ysi s
into a | ow sal NCuffer (50mV sodi um acet at e péh-Spebific 3/oes REting astided a

dye-ligand 20 affinity colum (where the dye_binds to CPQ e.g. ACL Mnetic
Geen 1, 2. 5CﬂﬁF.§MBX| Ocm = 50m ) at 4] err}“&“@&ﬁ@lfeﬁ?%é’éih}dﬁs‘ﬂﬂé‘“%mm
buffer, to renove unreacted derivatised F(abRhderial N€ conj ugat e and

derivatised CP& were eluted with 50nmM acetate/ 500nmM NaCl pH 6.0, at a
flow rate of 2PB& /nin nonitoring the el uti onhdsphatsbyffeedGaline.

The crude conj te, still containing derivatj concentrat ed
using a 10 25 E%g cut-off ultrafiltration deb{)lg‘g‘g?géﬁ%mﬁcﬁ%'h YMLO[err]) to
about- | 2m , at pfepmCEB t ot al prot ei n concepioCPBi with &i19-tekinal lekde? Sigivbrite NC
sul phate (Si gma é 251) in water was added t ,re,?sb;ni sh zinc lost to the
CP& in the prB® €8 Further chromat ogr aphy %?Bsw dgrminghpro domaig o
SEPHACRYL S-30@pBlrrgE Pharmacia, 2.5cmi.d %,&af ﬁ(mm, a j |
sodi um acetate / 150nM sodi um chl oride pH 6.0 at .gbéﬂc.ow ra%t?a g?léa%rn%lél?négg?{l
collecting 30 fractions and nonitoring by UvelkstgmhasesiBesul ted in the

fractionation of the conjugate and its separation from unreacted
derivatised CP&, as determ ned by SDS-PAGE of col umm fractions.
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The peak containing conjugate (with ratios of F(ab')[err]:CP& of 1:2, 1:1
and 2:1) was pool ed and concentrated by ultrafiltration to 1.3ng/m, the
prot ei n concwas74232®n bei ng determ ned by nonitoring UVPERGBITRIRGSe at
A280nm (assum ng | ng/ M has an absor bance of 1.0). Purity of the

conj ugate was determ ned by SDS PACGE and und to contain a total of 5 12ny
conjugate with the conposition 65% 1:1 ra |o on ate 20% 1: 2 or 2:1
ratio conjugd®  with < 5% free derlvatls'gtf‘lﬂ(}ﬁ Salitend < 5% free
derivati sed . Exanpl e 6 Anti -t upm

anti body F(ab’ g[err] CP& conjugate in conbi natll %%H\?M\Qfgﬁélgivy%gﬁbtgﬂlham

The anti-tumMK activity of the 806.077 antvabahiyr%(mtﬂf)l{eélgh]mﬁb@’uhmnj ugat e
prepared as described in Exanple 5 was evaluated in conbination with the
prodrug N(4-[ N, N-bi s(2- chl or oet hyl ) am no] - phenoxycar bonyl ) - L- gl utam c
aci d (cal | ed TheGiVention i hiuaraaeaadmhefonbwmg nofiisitingExdmplts (uppaied b} ReeferenCe

5, 405, 990 and Bl akey_ et al Cancer, 72, 1083-88, 1995) 15 in a human
col or ect al tlﬁi‘ﬂ@?°§<E’hl‘i§|f‘§1°t"’%§§4mples)m“’h“’h G oups of 8-10 female

at hym c nude 2%%"% hﬁﬁ&\% it é. 7]an?ﬁm1d [ cohfia C ctal
tumour cel | sp?%%% noagg 0601 qﬁ \Gl\ﬁgﬁot e turngurs V\?grfgg '-’%“mﬁpﬁl anet er
ei t her 806. ﬁ)iiochhtl body F(ab)[err]-CP& conjugate (250 U CP& enzyne
activity Kg[ I% osphat g red saline (170 nM NaCl, 3.4 nM KO ,
12 nv Na[err] %% wsalp? mﬁ‘fﬁ"ﬁ?—@%&rofogo pH 7.2) was injected intravenously
(i.v). Seventg sl BIALGrE dita EXIWing aflibudy-BAS fasiinqstbteid binding t6 imfmabifiedes of
40 nmg/ Kg at | intervals). The length of the tunmours in two directions was

t hen neasur e@“ﬁ%@‘{“‘m‘i‘%%@knﬁm@%tﬁﬁwg\?ﬂﬂﬁé%%WI‘%%@G"WH’@'the |

f ormul a: d unless othéPWidlRaced;! | /6 x Dlerr] x d where D is the |arger
di anet er andag is the smaller diameter of the tunour. Tunour vol une 25 was

expressed @l at i v@NAisireeoveradangd pupified e usstof GENBCGLIEANIY 11 ki (Strate¢hcSeientific he

. prodrug arm gf, .t he,. her .. The. a ur. act iuit wth
control grou 'gqréé%l(BBltgc‘sn eé‘éta” nf)GM%‘ﬂﬁ'r’“ @@Mgtcén gé)%;f‘%'é’ﬁgf

Anti -tunour aetium dhbrmasrrsmd Emacfobmtﬁngs saliu mmmmwwam vshi¥ed as

the time it t te rmurst ngrease their .volu 4. m nus

the time Gl & TS5 oiel Futiniph |25 E of Aps ot s speC gy it ofigs ang

as a T/ C val ugaiefid waer. %lstlgste%ﬁu ﬁmmfpdnhemiomasea@nmrmémodcbfwogaﬁexhy

the volune of the control tunmour 14 days after prodrug adm ni stration.

Stati st i callSsangrillespienublished m@@mxngqquammlé@e@m Scigaeps YSas(If) Vol

}32(13' / ?ﬁg;yéhi L p\ﬁzilg.' ﬁ\q&ﬁr, (h%@ﬁ pmuré f£35 follows. To 1 vX\Qm%yf é&%ﬁge_ is gdd_ed 3

- The anti - t unowlumestof sediym iddideG61ubagy framithddat] yThe @giroge[iemeltedddRatingrthengatad i n

et SecS o6 Sl s BRIt 5 g T
F(ab")[err]- @ﬁﬁeﬂw;smﬁre The gmiaunastspmdm dhd waSRdd Jiraékrwith NBWLWXSHt unour

xenografts. g{ se T/ C . Gowh del ay .
Signifi cand® (0 Sml) from he k1t The wash buffer is removed(f{glm(r@y Glasgmjik which 3549 dgy 1n air.

(p) : The DNA is eluted by incubating the dried Glassmilk with water (5-10ml) at 55°C for 5-10
min. The aqueous supernatant containing the eluted DNA is recovered by centrifugation. The
elution step can be repeated and supernatants pooled;

Competent E. coli DHS« cells were obtained from Life Technologies Ltd (MAX
25 efficiency DH5a competent cells);
Mini-preparations of double stranded plasmid DNA were made using the RPM™
DNA preparation kit from Bio101 Inc. (cat. No 2070-400) or a similar product - the kit

contains alkaline lysis solution to liberate plasmid DNA from bacterial cells and glassmilk in



806. 077 F(ab')[err]-CP& 250 16.5 14 <0.01

500 4.7 22 <0.01 The results denonstrate
that the 806.077 anti body F(ab')[err]-CP& conjugate in conmbi nation with
the PGP prodru roduce tunour regressions and prol onged gr h _del ays

whi ch were st‘X?ﬁ g’t‘?ﬁ’al ly significant compared with control g&% 5%7%“%
Exanple 7 Cl oni ng and sequenci ng of the variable regions of 806.077

anti body heavy and | i ght chain genes -23-1 Preparati on of
cytopl asm c beA INAR ﬁﬁ?s'tham&aﬂu&ﬁ& file wateR 6r 10BNtk On Of
pol yA+ nRNA f P oM t éoradg?r;ﬂgﬁ s %‘Sanbr ook J., Fr |etsc E.F., Maniatis

T., Mol ecul ar ml,de@Dm lth?oS‘at ory Manual , Col d Spring Har bor

Labor at P , d_Edi.t Al
oo o0 eSS i ot it Akt Sl gl i © =

descri bed by Basgstoro et al.., Mt hods |n Enzynol ogy 65, 718-749, from a
frozen hybrldona ceII ell et contaln 1x10[ e cells i.ch . had been
stored at -89[err] ¥ POFECTIN® ™ Reage L@% %é?’% lﬁ%%:gﬁldéﬁde‘dy\/{n‘ﬂwgh’?"s?@% col d
| ysis buffer d N- - Tl 1S shiand 0. 5%
%@F%:’.\ﬁ@a e cationid Wpid N-MRE 3 %rehox})gf%bﬂ n rv-trimlettiAntin

NP40 (a pol ydl noni oni ¢ deter phenoxy "Pol yet hoxy
Et hanol , Si gnmehiGede (DGIMApaGigiioley! Q)O)Spmdylamqlignmedlﬂl&) immembranghiltered case

i nhi bi t or ( RNAgua Bhar Qrie for S.

25 This sol uti Wg? ngi}éeo&s g’rﬁ@‘ﬁog f@ﬁ %oﬂ-.gl’ o%’%f)&%%g‘f’rsetﬁiu% er

cont ai ni ng 24 %rdonNal. Acad. MQISQS(MW)&J%SW 40 and stored on ice for 5 mn.

The preparation was then centrifuged a 4000 r&q mfor 30 mn at 4[err]C
ild

in a bench 1®p cenfH§ (syiphateis G 7 ofiibroBRE Lat. All, pwaminoglycoside |4

97/ 42329 antibiotic related to gentamicin used as a selecting agent in molecular genetic e:g)enments,
PCT/ GB97/ 01165

upper cytopl asmi ¢ AMBETARS awilahle fromPegkin-Elrer|Cetus) iansed@t the squrpyotbuf f er
(200mMM Tri s q gg 51%% T 00mM NaCl and 2% (w v) SDS). Proteinase
K (Sigma, Cat .tgmb§%>9 I[:el%ﬁ gd to a final concentration of
200[err]g/mM and t kGenerabsmaoléonlar hmldgapmdem&es&i{nbﬁo]l&véd)fmm anyB6f the methads

The prepara S, £X% d ual ol /chl or of

the & CBquedsaephieLin blirulE lheios - & \ i Wroyels et HAtoRSEBtookfER:
sol ution was tJl48Manlafis @@les%&{gﬁgw,hg&go@vgm ght RNA was coI | ect ed by
centrifugation (4000 rpm mn at 4[err]C|n a bench top centrifuge,
Sorval RT6000B), the supernatant decanted and the pellet dried in a
vacuum dessica%% E pafiter which it was dissolved in 250 [err]l

di et hyl pyr ocar (DEPC)- 10 treated water (prepared as described in
Mani ati s, ref ddiscnyexy anidestaplishnient Mlmdommllmwﬂﬁ 07Tfeasur ed by

spect rophot try a congen on,.cal cul at ed n .absor bance
e Bonmfr 1 = ROLEIE pict 8 Hd ek 1 e il R ERs D Sy Y
V?)Ir\llé\abl e regi CHbsﬁE!’dEEANgOpg)mph?sghhﬁeBhM%sagi;m mﬁaTh ﬂ(?lrﬁl)randf\euﬂ@dﬂdilﬁﬁété of
C are reviewed in niatis e0|gonuc eotjde prifmners
used were mai AYPVBELRIME, TW@&*@%‘P@@MN& waskslateg the gnimals were baggted wish o

(1991) 222 581gpRktdoskd8f CEAR043) HBh%sﬂiﬁﬁ%uﬂ@éd?«ﬂﬁ@ﬁfﬁﬂl fixed SREFrlimd's el ow.
RNA (5nmg) was m xed in a mcrocentrifuge tube with 10 ferr] 5x reverse

transcri ptase Ipcamplete adjuyans@ipnl)yr Thirty pyregweks lam:hwanmls[mgwamﬁmm DTT],
lDEI"(T'r r %)l 5{ g; rTl qﬁﬁf&gﬂ{g #ﬁﬁ%ﬁéﬁé’g% e({ig;l%n %l}? 2%'{ r eat g%fﬁ'ﬁ%&%égﬁ%ded
to obtain a vodaysiatepf Thdfpbeens were Tdnpoved st preparediand fuzed With NSO célis (A@flebl¢ fréinf or
10 mn and cool slova fo r which 100 _u (0. 5[err]1l)
M M.V rever se 'ﬁ‘FoE pf‘[e°g]§ Wﬁﬁﬁ&’{t&ﬁﬁ“&ﬁbﬁ ?F%?Eﬁ"@%“\ﬂé@éﬁgdded
and the react i GghdardGhtdRdds (K dHlier ahd Mirsieﬁ, Nature (1575) 256, 495). fmémﬁﬂngééuwereused
for the generation of the |ight chain cDNA was of I gonucl eot i de

(SEQ4 D NO 1)distibuted into Y=wellemdiyre dishas and ingubated for 2weelo 'l&enmematantségxm
25 nurine k @gﬁsdlh%b%&h& WD SReentPly EMASRSRE miR Bsaf T WMot AGoth P 1304

primer CQ3

wells generated from 5 fusions, 102 wells were positive against native CEA. In fusion 806,

seventeen wells were found to be positive. The cells contained in these wells were cloned by



(SEQ ID NGO 2) was used which hybridises to the CHL constant domain of

muri ne | gGlL. 7.3 Am no aci d sequenci ng The heavy and
|l i ght chains of the 806.077 anti bodies were isolated by SDS-PAGE and
Western blotting and submtted for N-term nal am no acid sequencing. The
results 30 sWoWdd2hat the N-terminus of the |ight chain WRGT/ERYMLSE| | y

bl ocked, however, sequence data was obtained for the first 34
N-term nal residues of the heavy chain (SEQ ID NO 3). WO
97/ 42329

PCT/ GB97/ 01 1%?mng dilution, and the resulting clones tested by EIA. Lines from 10/17 ongmg) gve_lls
t he basi s of clbirdsuenessidlya One line glas greated806 P27, ihhs beeDiépolsiteziiwvifir therEnropesn

desi gned for 806. 077 .he ain variabl e regi . Jhi ri mer S
Call 0PI baCRlcEapEpt Apimafsh GulRies wndly AS5ssion B, S0o096,, The tebisPelybrrrovidss
fragments byga Riginfry of the antitRy 2érefifioR brogfifhnib/tiatEPd Misebvéry ke 86BN _
vari abl e regi on genes was performed using the cDNA prepared as descri bed
above as te?mtﬂngxhxbéﬁemal reaction conditions were as fol | ows.

To 5[err]l of the cDNA reaction was added 5[err]l dNTPs (2.5mM), 5[err]1l
10x Enzynme buffer (500mM KCI, 100mM Tris (pH3.3), 15mM MyCl[err] and

0. 1% gel at i hAntigere! 1 | | housingbpvester 1 | | ndsib&aQkavnibeie | nuiiber I | humber

On

25pM [err]l jforward pgimer, @.5[err]}{ thermgstabl e ol yperase gnd
DEPC-t reat el water tolobtain |avesky unpfusionsopjcWelly T fndlivt i dns were
set for 25 ¢gycles t 94[err]C for|90s; 53[ihd C 1%e 89S | detdeida’ 1IC foOr
120s, ending the last|cycle with a further 72[err] Cifor 10 mn

i ncubati on. Usi nd the geperal r &l4i tiops, the forward
priner usedpHpr—the—gererata-g—t5rEhe—++ i

ol i gonucl eo PE F ﬂ? ||§?Qo 1 2%nd th heavy chaijn cDNA
ol i gonucl eof icga CGLF (SEQ IID NO 2]. A nu of rjeactiong$ using fa
variety of (Qifferent Mack prilmers wete perforped forl hoth the heavyl and

568 oddis. 0 In the

nal ysi sf a speci|fi c PCR|product] was 20

li ght chai ng desialeied aj pnormaliegid- By spiéﬁi c
ck (SEQ ID NO }4) and YK4back (SEQ ID

case of the|ggs 077 IiJght chdin, on.
obt ai ned usiflng the badk prindrs VKI b

NO 5). Piconjugaddy 5L|nemila‘1iq R pr ¢8uct s weBd6dbt dilned f of 0t he hepvy
chai n using back ($EQ I D NO. 6) and SP back prliners ($EQ ID No 7).
Reaction pr s werg¢ anal ysled ona 2% aghrose gdl . Prodicts of Fhe
expected siqe, were ejcised and the purified. 7.5 C oni ng} of the

PCR product 4_inta Rludscrinpt KSt+ vectior 25 _Eqr _each antibhaody
fragnent, bdtUntented 5 |isdgtem (BWck prisner) of ilg8fuct|ddRi de aAd the 3
region (forvgg priners) intrjoduced 4 restrigtion sijte. The|discretp PCR
products werje tor both the VH and VK P reacti gns were|therefofje able
to be cloned into the Bluescript vect or KS+ (Stratagene C oning

Systems) via. the propri ate zype restriction sites i n st andard
DNA mani pul o' 'EFed AgPRE P CEA Sesiplisd ipmunipopserRised Iotrof s WhBAERF, | o
30 Pst 1/ H ndlaglingtek iMtiindgdy’ CK2For via Sacl/H ndl11). DNA was prepared from

t he cl ones obt ai ned and rigorous sequencing of at |east 12 clones of
each constAfct perfornmed using aut omat ed fl uorescent sequencing
equi pment ( ] i osystens). The sequences were WO 97/ 42329
PCT/GBQ?/Oli‘ggj'”aj"@&‘;LB - 36 -

revi ewed, corifrepactiondf 806.0J7adtibelyfeorm depaitedhylmidunizecellding BEAECC Noonsensus
sequences for &% h the VH and VK genes were obtai ned and subsequently
transl ated t oo correspondi ng am no aci d sequence.

2.1 Preparation from serum containing medium
15 A 1ml cryopreserved ampoule was removed from storage in liquid nitrogen and

rapidly thawed in a 37°C water bath. The contents were aseptically transferred to a sterile
15ml centrifuge tube. The cells were resuspended by dropwise addition of 10ml of
Dulbecco's modiﬁed Eagle's medium (DMEM) containing 10% (v/v) foetal calf serum (FCS)

accompanied by gentle mixing. The suspension was centrifuged at 50 x g for 10 min, the



The DNA and ami no acid sequences obtained for the 806.077 |ight chain
variable 5 (VK) region are described in SEQID NGO 8 and SEQ ID NO 9
respectively. The DNA and am no aci d sequences obtained for the 806.077
heavy chain variable (VH) region are described in SEQ ID NO 10 and SEQ
ID NO 11 resWes##z3@ y. A clone containing the |ight chaPQr/AREYT/116S

desi gnated VK4, and a clone containing the heavy chain sequnece was

desi gnat ed VH14A. 10 Exanpl e 8 Casst ruction of chimeric |ight

chain and he t d and the pellet restdhendb@3y YmPSOMER 1 0% FESngenes
whi ch had beggr%g@onegsﬁfg u%‘{secralnpt ® $/|<e4rea$nc " VH1IZA in ExanBI e 7) were

i sol ated by Pmluglmaguqermmﬁﬁ% awfﬁ%:tnrbﬂdd)mdblspﬂaawd 25 sissueoulne Baski Tae of
only the varl ion f ? g;ssné)r e genes but al so introduced new

uni que enzyrre A6 aé restriction sites enabled the
variabl e region ger}ﬁter 3 daysABeRask wak eum&lﬁk@rw@usmgfm@dmwmshhﬂamw& fag et s
coding for both the a P&sgprl ate ant i body signal sequences. and human

constant redi aksger dilwting yithdIMEMa 10% G and 1% L-ghyaraing dinak vigblg deasity gnt
and heavy chalp hiodadtsmif W&ﬁ%@&ﬁ?emmdmm&% peEAmeMTh i RahH
ep expr essl .

derivatives of 't karyot | asm n vector
The vector pNG3 wasCyltusysupertatars fwbﬁmﬁaﬂoﬂv&s prepanpdiEt5 0084 rollengitmes in®50ml No.

216201 di Sal | b . t. h t Sva

o ot er - and. TOLEETES) SRk weps aded ot bEin w‘ﬁmeﬁ RRESTAPTIEER0S by use
of oli gonucl eqjtietst 3t FReubated BB 6STC. ﬁlﬂi&kﬁ/&e%% Yikdtlrfly Eichapvested | Oned
into the Sall and Xbal cut pSG5 plasmd to giv Fl as md PNGL. The_ pNGL

pl asni d was1Q wpicafly ﬁoqsgpq hougs aften inprpiation svhen the cellyinbi tywaﬁdrr-lpw 10% and gl

pr onot er fraggﬁi& mmgd gen, Cat. No. V790-20) cloned into
this site grve plasmd phg |'naIIy, the pol yA region from pSG was
i sol ated by PER as T anple 7, section 7. 4 but using

PCRpr oduct  was iﬁt%h&%ﬁlgﬁa%mﬂ spgreB s i SRR T
a 2% agarose @0k.g fos30 minditts.( Sodium Wil \(0E2MNIviPARE aﬁe@aﬁ@e@h@u\?e)mmwmﬁed

ligated into the Xmal -BanH cut pN@2 plasm d to give pNG3.
97/ 42329 15 supemnatant which was stored at 4 C in the dark until purification.

PCT/ GB97/0116%3  puification of 806.077 antibody -37 -

The pN&4 vector was prepared as TolTows. The pNG3 vector was further

modi fied such tha806073 Agibody hybtidoros supematanty(3lk wasadjuptrdito pH 7¢5 with dilute he

cl oned CW pronot er f.r t . Leupt ed ch i t he nce.
This was achi &&g" %Vq'%gﬁfdgmé‘ l%%gﬁ%déwgﬁa@%%ﬁ@ swﬁg@éﬁ |§%n 3'usi ng
t Ihe p NGBI vect grhe fittered Atibotpiuperndtant wishodded ontd u?aﬁnﬁpmlhmmhrafeﬁn G (for

ol i gonuc eotide prinpers 9) t.o tate,the Sac

recogni t i on2% &XemRle groéq\g‘(};‘a% Plé?ﬂ( %%Hmw P coder) 70648. %)Sc'i“chd X
broduct _anple 4o} el eftfindtel ﬁ?ﬁho?ﬁia{c%ufé%@silﬁem ik, R0, 236N SEQ

| D NOS: 39 and 40) were used in standard PCR reaction (as described in
Exanpl e 7, sedﬂiﬁ@a,ﬂml)lMUa@bEémMKﬁé pH 1.3 for exanplensRvailablguc tablet faorm for wer e

oL o, | SRR i £ AU Sy e L SRR ML

| D NOS: 40 an®BSIl(R60mi)erthé Emﬁl@rﬂwmld ehantiburly elutsd »qdnmommmhdnm&ah ipEle

t oget her an | i f the f| CR p uct, Thi r odu was
_ subsequentl?sd“}%égnﬁ) °’t“h°é‘ F‘é’é‘!‘?’i‘ ‘;'Bﬁuateb%}'&y‘ﬁ’é‘g?w&m eV 1 and
cloned into thdscBing GREtiont Bdntaikifs the ity Aide BUlERIRInRHedM PP adjusidtats pRI7 SdCh
that the nmutated (Sacl site mnus) fragnent repl aced the original pNG3

Ncol - 15 Hi nd copgentraigdto abputeme/miby yiwafijiration using p 30 J;chmenff wembrare (dgned
NGA. -
B vescri pt ks Aisef YD Rlysls ik P kPa Ukl ol b HenBife 4 SpECTRAPOR
H

ol i gonucl eot| diy meenibnane sintd S00IM Wis-H{CEHI 7.0 biMEer yleldedein Gmg 80Q0TNAKtEXINN-G5SEQ | D
NG 13). IarI %9%8%77 heavy chain clone (VHL4A) was anplified

usi ng 077VH- 14) and 077VH DOWN (SEQ I D NG 15). The 20 PCR
was perfor rred as follows: To 100ng of plasm d DNA was added 5[err]| dNTPs
(2.5mV), 5[err]l 10x Enzynme buffer (see above), 1[err]l of 25pM[err]l
back prinmer, I[err]l of 25pMJ[err]l forward primer, 0.5[err]l

t her nost abl e DNA pol ynmer ase and DEPC-treated water to obtain a vol ume of
50[err]l. The PCR conditions were set for 15 cycles at 94[err] C for 90s;
55[err]C for 60s; 72[err]C for 120s, ending the last cycle with a
further 72[err]C for 10 mn incubation. The products were



25 anal ysed on a 2% agarose gel. The DNA was purified and the DNA fragnent
digested with the relevant restriction enynes in preparation for
subsequent vector cloning. For secretion of antibody Iight
chain, a double stranded DNA cassette which contai ned bot h the

i nformati on fWOSH42Bzak recognition sequence and a |ight cHREVCBTAHES
sequence was desi gned. The cassette consisted of two individual

ol i gonucl eotides (SEQ I D NOS: 42 and 30 43)¢-which were hybridi sed and
subsequent |y g@&g&bet ween cl oned between the H ndlll and Sacl |
restriction s the pNG3 plasm d (which had been appropriately
restricted anSelectivity 9D806.07@ autibedy st andar d net hodol ogy) to create the
\Iég'; g_p)gg}\lg? 123/?5 S %ew%e e%%%? %xean)(/) lfmman normal and yu@xo%ﬂis%&e%%ngve begn screened @EQ
D NO 46, whieahivitg WithitheantiBsiy808.109 7 GRink Aénsitive tHis Tdpe indikBét imhmbohikaBRAn
const ant region, was digested with Xmal and Xhol and inserted between
the Xhol and peeteme-dired, Siqeen cryostaksestionsasnid to gi ve the vector

PNG3- Vkss- HuUCk ( NCI . A [ ce
gene expression cas%@?"{ﬂgm\%ég’ég%\%@%‘%@?ﬁ%ﬁqv&g- ﬁu@g % T rb?)ar’rﬁgeta%gﬁ %gSGS

pl asm d var i ardsequitfburdiay oxapbstmortemp (Yo prekefve optirtal Giorphvlogy @nd antigenicity,

Phar maceuti cal.s; alternatiyve, sourc i ncl ude . vecto sych neo,
Strat agene cabisSuffpVeree as figsh as posg| Wﬁ"@é‘i@’ﬁ%@g‘“ﬁgﬁé’"m on
cassette was i firogBifpridr LG c ist S site of
the pNG3- Vkss?lh%%ggg dd'?he or |r:aJrnt at o%gﬁa&émghggdggs%fst}sﬁd&gt(%ys_t r?%{itiiagﬁ

enzynme di geld cxynstatimpuntedancpalylysinetcgated slides tesgrblne JIRCRIMA dvs, Peke) andCl VB

40799). 10 The _Light chain [i | d, in
frame, by ol oRRy ey B teohe B 2 SHAME e B34 MR R Pl pned AT EC
PNG3- Vkss g Hu Ck; ngo Sd%ﬂﬁi gél:elalll[bﬁed;’ﬁﬂefrdlmgtmdtﬁh _tet?peﬁiﬁkabmﬂ being ut(;mpbédg’tﬁm theai n
ene was di gested w A an ol restricL] O Z S an Cl one
Pto Lhe i o Reil Fpmsciatly PuRrde ot Federtion wis cotlood o & Bmand Prieh RO FHEh
and HUCK CQpsib@Was AI0H Eifhef @Gbp'i‘ﬂoémﬂﬁﬁ-diﬁﬁ@t&?hﬂﬁgfdl'l;ris&%@feﬁﬁﬁaﬁﬁﬂ ht

chai n sequence created is 15 shown in SEQ NOS: 16 an

Sinilarly, 19(TBSkert0shCBA/NGA raaetive chutel (A Santibody) atiugiral is TBSrerd@0mINA
ar . . 7 . e
Coomonie and' oS SORRRLAR: B b0 . S0l BSC/SE NERORD) b

sequence and a ain seque cassett
consi sted of tghnl inTBISy oxteleland posjtivecohted sucas LP34 (TakG). | AN SubS:quent ingnbhtidss

whi ch were hybridi sed and subsequent | oned hetween.cl.oned 20,between the
il 11 and EOHSEG SR b Bpo ey for 0 RRRSR 5 P HOTIed RRupF ol s P

appropri at el y we@sin'TB8 ®ith 2 6hngé&s0 | Adtep theilsatiog) did shaekwede Wadhed gkl 100\ oftsecond eat e
t he vector pN&- VHss. Heavy chai n_gene sequences could thus be inserted

in frame, byo @ntibpdygeagenterompyising 1450wahdisani-mougeigmpungglgbuling ponjygated toHorse, o
pN&4- VHss vect ok aepﬁ“gg@( N | ' t he
codi ng sequencrg&l?hor tﬂman [ﬁaggyg&gﬁ%(?fn/slﬁg‘&%@”mconst§z ma?@?%%?gﬂh(ag&é% | D
NCS: 22 and 23pclvwstiah. gested with Sacl and Xmal and cl oned i nto pN&-

VHss cut with Sacl d | to give eV r & VHSS - q N
no. 40797). The %lﬁ%‘évﬁ%ﬁgggﬁcglag%ia” ? ga&[eﬁg%%vy C au#' ﬁ”rgé\q%lleiﬂl\l/)\./éféj’\l%dvB
di gelst efl wi t h Jdcekle ;ﬂﬁ-dabbit isanhoglctailih icotjugaredas Horseradisinperatiduse (1 /50 dilntivine
simlarly restrjcted expression vector pN- VHss- Hul, CH1' g¢ont aj ni ng
the-VH si gnaP witl/papgesh busman sepym in Hhy). 5 10 SRANIECLOE: ‘8%6‘@%6‘3@“%
chi maeric 806. {4 95RBHbstiaR! (5,3 5 GiahGRSezdiRAL RllydrdciidtiNwhiprefared!using |
NOS: 58 ang aoerbugh). BRI EE (4l yeme whdprepared sing
" PCT/ GB97/ 01165DAB tablet (Sigma) with hydrogen peroxide (17ul) in TBS (17ml), and added dmppwise

In some instan ' r r t . . 'g@ﬁr'c
heavy chain %goig%%é%?ﬁ%{g?a&fggﬁe %@%&cﬁ myge?i“gn}g@&gﬁh 'ﬁ?{g %‘gj\%} chal n'eés
vector are nmadbABOWdsaipped\Off the slides and the slides were washed in TBS. After counter staining

30 with haematoxylin (e.g. Mayer's Haematoxylin, Shandon) sections were dehydrated in
aicohol and xylene, and mounted in non-aqueous synthetic mountant (e.g. E-Z mountant,

Shandon) before examination under a microscope.



-

Hulg@ CHI' (SEQ ID NOS: 20 and 21) or HulgGCH' (SEQ ID NOS: 24 and 25)

whi ch are substituted for the Hulg&CHL' (SEQ ID NOS: 22 and 23) gene. 5
The sequences shown in SEQ I D NOS: 46 and 47 are prepared by a vari ety of
met hods i ncl udi ng those descri bed by Edwards (1987) Am Bio

38- 44, Jaywpaﬂ'aﬁ%t al. (1991) Proc. Natl. Acad. Sci. sgg'gf “’@8@2 4088,
Foguet and Lubbert (1992) Biotechniques 13, 674-675 and Pierce (1994)

Bi ot echni ques 16, 708. Preferably, the -8Equences shown in SEQ | D NOS: 46

and 47 are prepar ed’rlﬁyaréhsBQ%tWMdﬁgmekeaﬁs&ﬁseﬁh9brolﬁlS&ﬁﬁﬁgbﬁ)&ﬂ séxyion. A
Jayaraman et al. (1991) Proc. Natl. Acad. Sci. USA 88, 408440

Once the indi wqmalsymwpsemdltq qvalyate thedegres ethinding of §06,027 api ¥EPd{sé‘EFS
heavy chain quq,g expressailluﬁgay tgeyg%wgmlcag both pronoter and

gene was exci sed Bgll1/ ragnment and cl oned between into the
BanHl [/ Sal | si t-iG-S(nmﬂerhth)';‘ | i glvtantihedyrbinding to/50%o 7ifedeinas cells  co- expr essi on

(Ecacc No. a510888) vi o ot Pt e Haok ARl B & on ana

transf ectant s .gefffibal f af ndnbrocdd aibody bindihg €l Snalleféasdf araeur celist r ai t

which is carri ed as a sel ectable nmarker on the expression plasmd
construct. Al ter‘n%&?%ﬂ& t he corrpl ete heavy chain Fd and |ight
chai n genes may si ﬁ.@}if BH&%&S gl¥6llinQese 25

H ndl 11/ Xmal fragnments ag’a"'é’ seq CF one 50 into ot her expressi on

vect or syst enssupdrfaniilyiwith one predxcteﬂwambﬂehl@ domairHggion QY demainnl 08 astinazicids)andei ¢

acid variati of .specific ,nucl caC| 9 i di,sation
Test 25 18%’& ‘ﬁe d%% ff?&m\’)gpjgﬂt nuc %8%333&?%?%05%‘2{#8?%9
sequences r el afofflirs @nd BEKhinb Gcids for BAOmAAS (Hefia) maycmmm 32556485653. 1ad.
These variant nucl eic_acids may be present in var| ety of fortm:s such

as the DNA fr cadditieniGhA pessesstsiip signal peptidss, oRgat cells

fixed on to a MQ%&I% B8 RedvalRifRg b&:&a&%ﬁe%&e@f the oﬁ%e
library or as ragments of purified nucleic acid segarated by

el ect r ophor e5|@rmnt¢¢mms beingsplacadbyaglyconiphosphatidyliao Rihmoigty. for t he
t h th I
(Vo ati e, dRapter o s YRR AT ERrefiled plARd i dary g Oy tp 1R Bebh

PCT/ GB97/ 01165eported (Thompson, 1991 J. of Clinical Laboratory Analysxs, 5:344-366). Theddinclude 9. 2

. Hybridisation probe brlg {i be nerate from

~any fragnent O'F) onpgecific crpsyeacting, bmea"gg %ﬁ‘ﬁed'e %'gg¥ sgﬂ'ﬁ ?"Bffaif' ona
nucl ei ¢ sequengggeds nbfth? iiSshbs inbfadifg SRAREbEytahd NorbiaPRihg epithBRurk 2ThexRAj6rity of
region, particul arIK t he regi on encodi ng CDR3 of thls region. As énthetlc 5

ol i gonucl eot i deatidFEA monee) @lﬁ?ﬁ@‘&?&‘e@@ﬁ’éé%@é cEos reget witheane 9§ theseggiateds |
probe for thg é?é)@?w r i eiftepbe
can be generat r%@g%t%ﬂa&%é@%gﬁr&f%ﬁ?&m a dlt'tSti(‘j(%)r%%I‘!\ri(&p‘;‘l@i

radi oactive 5' gtpindeqywsergmgapﬂfehmm [[err] [err]P] ATP by the action of T4

ol ynucl eot i de [ onucl e dto a
IC2)0[grr]l reaction cdﬁl“aﬁﬁﬁ %ng‘; a @eﬂ’fﬁg be %@Nk‘ﬁfaﬁ%{v ."ﬁ%%'ag
[sFer m] dl[ ne, | 2?mmscgmy Wgemwcytéﬁm)only?mﬁgﬁa! slaingAb“ B/14 norfidd jumizntisiies tested.

err err] Pl ATP an S5u T4 nycl eoti de, ki nase (Pharmaci a, . .
Bi ot echnol ogy Ltd, %?@dygﬂm%‘ﬂ*é‘ﬁby S”Wé@é&ﬂﬂ°%w¢ﬁéﬂﬁéﬁvgﬂa§%ﬁ‘ss%
mnutes at 3y @Jlﬁ}&uﬁaﬂaﬁﬁle Thé rechdwile RbtreS out usrﬂé théQGpdRhdtid néa@aﬂ!ﬁﬁluké& at
hybri di sation. Methods for the generation of hybridisation probes from

ol i gonucl eot i ddd0@ahdqseanstrated ewwakammeﬁtpagﬁmmempm to

e e L AR T 8 nBEAPEAERA NS el chipllelo @
Filters contai mmtgambedwlmieemboagwds ﬁﬁmt;ppmrﬂegtbmddsmbeﬂ inExhiipiei2) aid the

~sol ution contalnl SSCtm? gﬁﬁfadOZS%dr d skimed mlk

(Marvel [err]) a‘freea’se aa“dexe urtherJpmoprs and Usspe WRTSe encl osed
vessel. A prgpri et aryhdpmlibbdyl v titraied SRRRE Apdhel o‘rtésnla-ré’&aﬁ&nsmqg&.oﬁ@mdlhxs

. (Techne Ltd) provides reproduci ble conditions for the experinent

~The pr-e- hybr i disereen dsmonsitatadithmoptinuphssreeniag Fenseriratin of(06.037 aatlhgrlmvebes?eemlu on

containing 6x S susedddn?Rireend were dufed Gt dthl M hibldy e & dncelftfetel [ 7 11 and




ol i gonucl eoti de probe generated above. The filters are incubated in this
solution for 5 m nutes at 65 C before allowing the tenperature to fall
gradually to below 30[err]C. The probe solution 25 is then discarded and
the filters washed in 100m 6xSSC, 0.1% SDS at room tenperature for 5

m nutes. FurWR%¥%hes are then made in fresh batches of PREGEXMISS,| ution
at 30[err]C and then in 10C increnments up to 60[err]C for 5 m nutes per
wash. After washing, the fil4gers are dried and used to expose

Aot e | iR s 6 hess sere b e as TR iHeL THE Fergvias a0 GO SRR )
- err in - I ’ €
i ntensi fyi ngeonfpara Agdifst ABRAAIS chRnehR LRSS ainst tiE@RowihE GantduksMonBaie X posed

for a sui tabl e period (normally overni ght) before devel oping to reveal
t he phot ogr a#98s: | nage of the radi o-active areas on the filters.

Rel at ed nucl L i.dentified by the WO 97/ 42329
e e 979 5hélb eldtfvidy! e

presence of5 Golphtamourain=A7).mage conpared to totally unrel ated sequences
whi ch shoul d_not roduce an i . Generall elated s nces Wl |
appear posi t?"('}gerﬁtf‘ “Fﬁ@nﬁf‘@ﬁt&fy (ﬁ%ﬁ* °q‘f‘§’ﬁﬁﬁf°a¥§?b V(”BGT"&‘?;‘  tumats jesped .
rel ated sequgpaSStaii®¥rs(@E=g). Show positive at the [ower wash t enper at ures

(50, 40 or 30Q). 5 .. These results will also depend upon the nature
of the probeMgdeate/wegkaining (i), 2/6 tumguisgminimag) stainingit/ob Y6 tumawrs. need t o be

hybri di sed fﬂgchmgﬁ{oup,e(?{';gis at high tenperature but may remai n bound
to rel ated sequences at ni gher wash tenperatures and/or at |ower salt

concent r at i0o8tsongShaining(++Hyi2iGtimonrstimgdenate staining|(+E)o V6 ahdweadkdaining iy 2/6ray
require |less stringent washing conditions such as |ower tenperatures
and/ or hi gheP‘"NH{serr] concentrations. A 10 discussion of the considerations
for hybridi sghétpic timekaqe:n. i s provided in Maniatis (chapter 11).

Exanpl e 10 Phar naceuti cal _conpositions 15 The foll ow ng

i |lustrates rEpr@svAg(HY, gtrining SHM2 PUBIONES- cont ai ni ng
806. 077 anti gg%tmogps (]r;ag)m et @moREGAR)Y | N conbination with a
rug.

suitable pro - nj'ectabl e sol ution for ADEPT A sterile
aqueous soluNoshiningwas seeretotany af thesstemours.ng per nl of sol ution: 20

806. 077 anti bo - COoN| 1. Sodi um acetate tri hydrate
6. 8ng Sod?nuagy%aﬁﬁsg%g egpkg&%}t?msem wni%f}%m. 7.2ng Tween 20

0. 05ny Noipl tisshie ebaetivit- conj ugate for adult humans is 30ng fol | oned 3
days later by thr I doses _ of prodrug adm nistered at hourly
intervals. Sof'PR éA(EPgi«""E‘?SH%‘Uth es are any one of those conj ugat es
described i nvweaRSRine (9 3/ 1N nglSuesGRINEINAL €5 10M4 fssisPB may repl ace the 25

CP& conjugate in the table. Suit abl e HCPB conjugates are any one of those
conj ugat es20 ASB3 bevndynederatelF{tinpl/t4 lung tissggs; weakly ?‘* » 10/14Apssupy augbrgingmally
PCT/ GB97/ 01 1?457-), 1/14 tissues.
Spleen (granulocyte/NCA reactivity) (n=6).
No staining was seen to any of the spleen tissues tested.
A5B7 bound moderately (++), 1/6 tissues and weakly (+), 5/6 tissues
25 Post mortem normal tissues (n=13).
Moderate/weak reactivity (++/+) was seen only to oesophagus, skin, colon and pancreas
tissues (CEA expressing normal tissues). Similar binding was seen with A5B7. In addition to
the positive tissues, colon, skin, oesophagus and pancreas, the negative tissues were:
cerebellum, mid-brain, cerebrum, smooth muscle, liver, kidney, aorta, stomach, heart.
30



-42 - I nj ectabl e solution for Tunour | munot herapy A sterile
aqueous solution, for injection, containing per m of solution:

806. 077 anti body - B7 conjugate 1. Ony Sodi um acetate tri hydrate
6. 8ny Sodi um chl ori de 7.2 Tween 20
0.05ny 5 A WOBP/4RP dose of conjugate for adult humans i s%{'ﬁ‘.’"’ﬂlk‘ﬁi tabl e
conjugate is described in Exanpl e 104. Exanple 11 Construction

of Initial 806.077 humani sed anti body heayy.and |ight chain variable 10
regi on genes Firstly an overview of the humani sation strategy is
set out in tHXampled,, ng text. The pur pose of anti body humani sation is

to corbine t RGedaitibn W 866.077 itibvedy P )dridpmeant i body into the supporting
framewor k of a hunman anti body whil e mai ntaini ngpt he characteristic

anti gen bi ndi ng af Ficit QW%W@B&?M@@ P?OlHI‘Q?rY@ m%cywqeﬁémb%nmqnsody

ol ose- saquenciPM L Rehi] oS kaRedal 9T EIEH Iinde, T ERRPPMATYR ot oy

manmal i an sy size.exclusion chromatographly {SephadexaG-26 célomm) I.5en@femPhatmaciw) il es

(Bt or g, e Ry Y BSEEE 10 b SRR PSR i igan
first describgy abdorbha8es A2BGm tﬂa&ws% OB g/BP JolRidA 1AL i absBYOREE Feading of

experience has 20 shown that in addition tothe CDRs it is often necessary
that ani no ac? i licm qeHkangd was Sy to be k.65mgmbr k al so need to be transferred

for the process {0 DeniliferRa o7 s3ARAS (Ritelh bRl 65 1ol S b TRYsARPSAY | ©

contact and influence the conformatio
case of t hel08fiéshly feduaed fidin (Smg Gm] bfthhhnlv&sdlutimblmsdigeswdsatﬁmcﬁveﬂtﬁmw;l body

Fosi due 25 subRAAEt WERfben Giied k8 emtaL bolne o, 2B ad FoadtLonit et B v o

furt her vari a&ﬁiﬁu{@ﬁﬁﬁ?{%mmﬁ?ﬂﬂﬁb@ﬁsﬂﬁ@% bﬁcﬁi‘&&%@éﬁié‘msﬁﬂd' tional
"murine" residue substitutions. The rest of thi Exanpl e descri bes the

Initial hunanprevdushosailibrated with SmMttis-HCI pH 7.0 buffeagn430), atz3pgstant flow-rate of
PCT/ GB97/ 0116

The human ant ?'Bo‘gy hee c?/lmnﬁal nw\‘}sé{‘re‘li ?avf) go?lédgslogln (p&)? P é%(soﬁlﬂg r?movle low
(1974) PNASMIW . Sdghients] follpwedibly $(neMIsodjinn cittatel pH .8 ppelute ahiel B(bb'), menitoring RE|

Pal m W and Ch 356 167: 19
((:hgscrenn toaP ormﬁﬁq %%ﬁ%?y“‘ﬁm@(‘? %ﬂﬁ%@tgrcgﬂ@w&rgfl% Agjyste é%?es
of successf ul atilbiRel S@kdngebinttS100HM fdfuntphospHale2TDBMM Kodial EhlbR&M i EDTAed

inthe literature and the 3 di nensional structure of these two protein

domai ns has beH -2y dialysis @é§eepewt@dm§ms(@ldw mgmbrane filimtjonasigg e 1911?8 ra=afl
and light  ghaiamiant gﬂh@) a{sﬁghxﬂéc‘ﬂﬂ{ apfxﬁ%lﬂxl soiGtitn'Has 2n é{ﬂ;nﬂgaﬁéé?éaﬁm o Pfigﬁgn

rel ated Kabat rine subgroup oncensUs sequences the 1 ndivi
sequence neHbef b4 incnttm ¢edl. HUORYH yiRi\WIK2me 95%ipure F(ah')owes obtaiefiences,

i ndi vi dual DNA sequences were designed to encode for the Initial 10
humani sed anti body which incorporated the nurine CDRs and any additional
f ramewor k Exdingle ut i ons considered to be of inportance. The

nmuri ne 806.07 CDR se or, ed are desg in SEQ | D NGs: 26;
27 and 28 for ﬂ#‘ﬁﬁﬁgﬁﬁ‘%ﬁgg{’@h é‘@ﬂ'g?f‘ygmf"%ﬁ%&s&ﬂmgﬁ'ﬁ positions
24-34 (CDR1), 50 56me link&362906 279 aﬁﬁmaf (ﬁg%%hvaﬁﬁa%twa\éslmx (BRelyPRS
incorporated in the heavy chain variab 15 region are described’in SEQ ID

NOs: 29, 312%thioghrobisianid Nrbydsoeyscisimide estgpSigmampryducempded 9043 CDR2) , 95- 102
(CDR3) 1 especiryy fiher fof ShBbhkydatithse 1 ¥ 25 bt virsaridd whd SMBBFYYp-Chal 1
maleimidopheny!) butyric acid N-hydroxysuccinimide ester, Sigma, product code M6139]
5.1 E(a__);_dg_nxa_tam
To a solution of the F(ab’), fragment (40mg, prepared as described in Example 4) in
30 100mM phosphate/100mM NaCl/ImM EDTA pH 7.2 (buffer A; 5ml) was mixed with SATA
(0.28mg) in DMSO (28ul). After 40 minutes at room temperature the resulting solution was
applied to a desalting column (SEPHADEX™ G-25, 1.5cm i.d x 50cm =100ml; equilibrated



vari abl e region the additional changes V24A;, S27F;, T28N;, F291; S30K;.V71A,
A92H, RI3V (Kabat nonencl ature) were made to the NEWM franework and in
the light chain variable region no additional franmework changes were
made. 20 I ndi vi dual synthetic DNA sequences were designed to encode
for the initiV¥@IT422i on of t he 806. 077 humani sed anti boRCTHERH1165

(806. 077HUVHL) and |ight chain (806.077HuVKI) vari abl e regions in which
the CDRs and any additional framework resiﬂye changes wer e incorporat ed.

The anti body y bl e uence wn 1 n SEQ I D NOS:. 48.and 53 na

be prepar edybﬁﬂﬁ’fé&ﬁl“é’?& ﬁ&"ﬁ%gfs} %ﬁﬂmf?g’e{“ﬁ Wéﬁgmﬁﬁ “ﬁﬂm)d/s
(1987) Am  25,@hiies U%Bsorﬁmn%SAééomﬂ %rﬂmd%aﬁ’dedl’ s?,%s peme&md\latl
Acad. Sci. USA 88, 4084-4088, Foguet and Lubbert Bi ot echni ques

13, 674-675 amemveﬂmd@‘y(n!gémmlﬂﬂwﬁmmmm I@QOmMsovlwmlm EDTAe DNA

sequences sho nP

Si (r:1]1 lar to thﬁ%i dd1% Eﬂt‘#@%aya man e M@@&?%‘QF@)? CRK%QRSM

USA 88, 4D8éncésittafion Ras determined b UViabsarpiton dt ZBDAm Gssansny thitadmgiml sohitibe

i ght chain gene s ence EQ /D NO . 49 p0) te '

frame, by clo °§%‘F %wgﬁam“@ef‘ﬂﬁ aﬁwgime‘i] Mgw&

f)ﬁ pressi on vee&m%mgt;f/&qwnhu 18ker 1bkisy wisRtetined By EfmBIRSANMAsal aadifoRRd toeq¥i ng
e

PCT/ GB97/ 011652.0 linkers / mole F(ab"),. -44 -

humani sed var |Sazbl e Wene (SEQ ID NO 48) was digested with Sacll
and Xhol restrict nd cloned into the simlarly restricted
PNG3- Vkss- HICK- Neo Large seale pusification ofOPG2 fremi PetyedoiibhasiR$akl wasalgseebakinand HuCK

compl ot ed humshraste 896 PR ERE R, B, HEaATasPeiin s bing

produced, togehtddiedtd lddtt§ CPGQﬁis}meSﬁﬂylmcte@ hﬁdwmemamm& bden deddfibiid 51
and 52 respectlvely and_the vector named pNG3 ss-806. 077HuVK1- HuCK- Neo.

Sinilarly, foforesampleiPfTaO ﬁ?(ﬂ?%@dp’ﬁ;éa%be(ﬂ‘i’éﬁ“ﬁ fromCentradorianplied; ar i abl e

by o} oni ng di PASEPGRE AERELech: Fooh Db BRSPS SRRy Dt K™

expressi on Ve&EP&2 W@dm@wedwsecomhmmmﬂhcnm&Mﬁ@qwmeafomed

]IcEgI:)RT hgngugn;(r:lil s‘ta?g%%pgﬁﬁs«'?ﬁ%@h@‘éﬁsﬁ gﬁ?ﬁ“ﬁ?@ﬁ g?%gdg,gq,%gg |ct ed |

PNGA- VHs s - Hul @%%qumewmwﬁmnwhmws ét1@h.Apph. Micebiol, and.

Cequence of cdNPIPRRLUISSERgitTF S e Shesiareist SRS Flatielngh EL. 1. Gen

" (806. 077HUVHL wridty m@%@m @dﬂgo‘g Tl $en6 SJri¥esis thd Kreh BSscrited B M. FAVHRIS &L

are shown in SEQ ID respectively and the vector naned

pN&- VHs s- 866 . An.Biatorh. Liab (1982), £-38-44. Expression of lpggusipegteing indirioli bas been

o b0y o B K RSATIMAEL BBl BB O g

vari abl e regi c(EdmtD Mﬂlpvgyme&? 5?4‘86 Ekpmmml oﬁ%ﬂ(ﬁﬁgeﬁﬂﬁsﬁ?eﬂlrhﬂﬂ(ﬂedhﬂﬂ(— Neo

20 oot e BSRE B ESOS PHIRIISE LR P BRI MR SR

and Sal |l and tggk vect or run on a 1% agar ose gel, the vector band was
exci sed and purified. The plasmd f;NGél- VHss- _806. 077HuUVHL- Hul g& CH1'
(whi ch cont @ns t he CRGRMYmes asejlsbls foom, Sigma Chewicel GCampany, FageyRosd) Roolee gi on

(SEQ | D NCS: flﬁ ARy R/)op ﬂb%&@nﬁ'xﬂ%&l&ﬁaﬂ ?f%ﬁuf”ew @beﬁﬁﬁﬁfg ABgk.! |

25 and Sal I, e reacti on ru a 2% agar ose and ragnent éxci sed
and purified. 1298-1306 0%7)fandgnﬁn?y 1CeC.cand Golimea P. Slﬂsh@hetnt,lzi_ 2032938 i nto

the prepared p o - 806. Q77HUVK1- HUCK-.Neq, viector tq.praqduce .cl ones
of the desir edl\l WF%GWP“‘%S%@Z i?f Bsyn deseripyd in asuda, N. ﬁ’%@%‘e
constructs werBiotechBibéHehS, 36! rﬁse-xslmmgl CifBoypbptidadelCY éazyhPhasbednldadiibtd 30
via standard techni ques of el ectroporation an transfect ants selected for
t he property3 om&mmanl’ateradel Bi%tic resistance. The clones obtained were

tested for both anti body expression in the anti- human anti body Fd
ELI SA and CEA bi ndi ng ELI SA assays descri bed bel ow.




WO 97/ 42329

PCT/ GB97/ 01165 -45 -

For the CEA ELISA each well of a 96 well inmunoplate (NUNC MAXI SORB[err])
was coated with 50ng CEA in 50 nM car bonat e/ bi car bonat e (i,%a_? %g,g@ fer
pHI. 6 (bufferw%%%’es - Sigma C3041) and incubated at 4 ‘Ji rni ght.
The plate was washed three tines with PBS+0. 05% Tween 20 and t hen bl ocked
150[err]l per well of 1% BSA in PBS + 0.058p-Tween 5 20 for 1 hour at room

tenperature. The pl ) [eyi (g . OWO%E .
test sanpl e added p@rélzv\féﬁ§l géﬁ%ﬁ%ﬁg&hﬁxgg &%ﬁ%‘%ﬁzﬁ‘%ﬁ%ﬁ?’% ‘tifrng:o or L#c')ﬁ's
Agai 1 t he pl aphosphateB00niM badiurh blhilefidd pH22 (#buffer BRaad@ilikeato Svrg/ml 28sumifidthatr r | |
per well of a 1/500 djl.utjon o HRPO- . abe d .anti-hyman kappa

Dot body (i gamemksalsion s b Shrorpancs readigreab(iim & Phigrlgmattoo ang

i ncubated at room tVPB{Signhi)Svad QissbivedGlt DMEPAtADME/T f(}PngS()dx%{ﬁﬁiuﬁ‘lrﬂﬁw- 10 -
The pl ate was washed as before and then once nore with PBS. To detect

bi ndi ng add 3 8ogénl) Was mixed with thel SMPR salntign (A4 08nak; LOBwL), (and reaetad atupam of
hosphate-citra b I i - i i 20 to
\a,hi iﬁ IS ad:jeée "t‘c}%re 3 3}0%2? ggng@g?%%%%%egﬁggﬂ a'f%hﬁ‘ﬁgé/deoq' ab#ﬁa}ga’?go%}w oride -

Si gma P8412) gSephades G326, ¢Scindid x.80cinG= I00mK equilittatediadufferd® iti400) sa2ml/min.
st opped by addi ng 75 err}ql 2M H errhgq err],. agd ab_s%b nce read at 490nm
15 In t hdeaRtisehtRE wmqoéf{md cepqeniration detrrmiped by V 428@nmyasquming

| munopl at & W & 9p/At solutidil §a8 ar asoffahdelreatiitiptal 280k of DR 156 211! ﬁ?@%ﬁtion

(Binding Site PQO75) in 50 nM carbonate/ - bi carbonate coating buffer
pHI. 6 (buf f &9 waagdilutecdte a CRG2 goncentation of ahopt i me/imla Theilisker lopding vas determined by

overni ght. The, ' ' ' + o [

t hen bl ocked L 8&%%%"’%%&@%& |‘+’5§§§T&"§a§£\£§‘n§’%§§a@'@%’§ﬁ% %@3&50
for 1 hour. at derivanisddaCRGY miiassaying QnrédstedoSHE A hiviker loadifieof 206-2 dilimkerd Umblge
descri bed, 10%‘) r% of dt est sanpl e added per well and i ncubated at . room
tenperature f §PWd Again the plate was washed three tines with

PBS+0. 05% Twees 20, cdfitigation:l | per well of HRPO-1abelled goat anti-human -
kappa anti body (Sigma A 7164) was added in 1% BSA i'n PBS-Tween 20 and

i ncubat ed aflSr oom t Equakweights ef the deggetylated dryivatisqd F(el)o ard degivatised CRG2 were hour .

Wash pl at ' P i ngj
Hovol bpine oo iR efifiiogefl ah A8 Gl ol ot A R el protlhn SFpcEfitanitn BFAREL
assay. : Img/miy heft a8 reometemperatue fon26hh Ghe rdactidnowds tentinatesidiyaie aidifiotb A\

bi ndi | evel | ect ed for furth i on i nt Il pl
ond 60t et co 0% LR BRI hfesus gy T re peRSEERRa Sikyin® Ry Pt Brchadgsd by
sel ected and e»mmmasuwbaltmeresoamsédimﬁw@ﬂmsmmap?ﬁeduadayé-ﬂg@a :

whi ch 30 wag seeded usi n%a %‘;10 dilution of a confluently grown culture
(i 6. | oot 20 sobRAmWyfre tic e bindhia O 46 ARJIMImSLEHER ha- R IPER =
further 14 da)S%nﬂ)Td?Q"@chﬁfbrﬁém %@saﬁf&%ﬂgﬁ?() r{ergg(\g&t{)n?%%égﬂ%ﬁseﬁ m'){;\gﬂef' ed

fromthe cul ture 'supernatant as descri bed
97/ 42329 conjugate and derivatised CPG2 were eluted with SOmM acetate/ S00mM NaCl pH 6.0, at a
PCT/ GB97/ 0116 £ -46 - -

Exanpl es 12-3 °wra§tfr P?glrvng'(')%Piﬁ%r%nlgétr\esd%qonﬁt‘f%\ﬁf%zesgmﬁéavy and light chain
vagi Ft_bl ﬁ regi on lgené‘he crudkeconjughts, stilleomthining dervatiedd iﬁm,%licdﬁiuémﬁ@eﬁegn%g?%n
and |ight vagi e rggjon variants. ] nitial humani se :
vari abl e regs ﬁﬁ@ﬁ%@%@'ﬂ?’é V&éﬂgf‘ﬂf“"f’%myg‘g B 12l at dmgiml dqtaly of
further gene gp&ginlcufidentraton@hd £ WA/ 1ORIM 2ie blipIRRASI gL Z 051§ fﬁ?ﬁéﬂ{% added to

resi dues. Modifications of thep%ér]e sequences were achieved (in't
maj ority of cdeplenishyinc lostde the G2 inthepgesasss Further ghromatographshy sizeeexglusion of

t he ori gi nal e £ e iest 1. ction . ith appsoprJ.a

uni que enzyrregg' ‘r%ﬁmy iiihtgﬁgg\r%f@@ pﬁéag'ﬂ?cda’éé@‘dfl xﬁan&-h%)eﬁﬁa(gﬁéoﬂw a
doubt e st r andeaeddiubéaceaeed @ 50mM(sodinf chioride pH6.0l 408 oG le S BRI/AMmY, collecting

ol i gonucl eot i des ,10 hybri di seclat‘iget her to forma DNA fragment with the
appr opr i at e 30 Jrretipasand meaitoring by 7Y, A280nm, resylted in the; fractionatien of the\eqniugatsiand its d
thus reconst i tddbiritbntfitin GEER 1R Weri VIR LCORGA NGRS gﬁs-m&ﬁdﬁr&;g}ame&
Furt her conbi na%i.ong of nutati onrsl within éither the geavy or l'ight chain
could be alfeastigrs- pr oduced by sinple DNA fragnent exchanges between the
appropriate variants by



utilising the avail able unique restriction enzyne sites. 15 Thr ee
further variants of the humani sed |ight chain variable region were produced
in addition to the original sequence HuVKL (SEQ ID NO 49 and 50) and

t hese were called HuVK2, HuVK3 and HuVK4 repectively. The light chain
vari abl e reOHAR i ant HuvK2 was a nmodification of thECHCBEIHMS HuvK
codi ng sequence in order to produce the amno acid change MAL ( Kabat
nonmencl ature), with the gene (SEQ I D NQ;49) being nutated by cassette 20

nut agenesi s. The pl asmi d pNG3- Vkss- 806, 077H - - Ne ich_contain
t he ’ czlmil ete H'B’i‘?l?sﬁ B&'ﬁ“&ﬁ’f’“ﬁé"a‘i’ g""?%@?ﬁu‘gé@:%@zéﬁd&\ggl)‘ %i hT"ﬁ’el stS ed
using the rgsdied dall oiitentratd A MiNpiltRitioh ko RBkgANlSthe prbkin Sind&ithtidieidgnen | oaded

on a 2 % agarose gel and theé excised fragnent separated from the

remai ni ng véeserined by anopitering UYrpsopkance # 2300w (asemning bme/n bas an ajearbance

g ¢ ) . . . . ot i :
(ot ai ni ngof KO- 2680 e inEll biy drnlnch 6805 hqr M8 BLIESRIERIIE, oo

| D NO. 58 sai2ingEjnjughtearith the\eompositioh 6526 1 ticttotdnjipatey20% 1 12y 2ildthticdnjugataddi ng
200 pnol es of  each ol i.gonycl ipde |[n total. o 30 [err]l of y
H[ errp] o} ﬁe&?‘?‘nﬁg"?@egg ‘?agfeé%%’bl 46&%@“%"%‘5‘?‘{5?% to E:ool ! slowy to
30[err] C. 100pnol es of the anneal ed DNA product was then |igated

directly into the previously prepared vector. This DNA "cassette"
exchange pr Bxdamplel6t he desired HuVK2 DNA and protein sequence 30 (SEQ I D NO

60 and 61) gl RO ] i\ : - S
20 6?87 hu {/Kgnhﬁ@&%’{t ggtRJx@%? do@.o?‘i‘W& mftﬁ?ﬂn%uéiﬂcﬁ cYisBitiation with

PCT/ GB97/ T & @bodrug. ' -47 -

Simlarly, HuVK3 with.th i i.d ., D AV L ( Kabat

n Io ?e n glr 'a%/ ur e;J was &‘fgt“e'ﬁ?!{%g‘c‘fp‘ﬁ‘g%ﬁ&eﬁm&w%ﬁﬁ%ﬁs& ?@E@q B NO
62 and 63) &scribddlif Exsilplt b Vad evaliatid ibodiinddn withdhprodrag N(ARINSKIRE- (SEQ I D

NGO 64 and 65) again already in place in the expression vector

PNG3- Vkss- 8eomrthramigol-pheronyeabonyl)-L-ghitamiqpgid (called “PERE iimthisexample.ds r egi on
vari ant HuVigge e iﬂﬂﬁg@g‘iﬁ i&’tﬁs%,ﬂsbﬁf’éﬁ%m%ﬁ%m, B, Canc2P7d 1643%8!Fod3) Ot

uni que restriction enz sites’ avai ose’to the nutdation $ite!
HuVK4, ¥4 fidna imsancoolonestal bingbue kenograftindodeél. was produced by a PCR nut agenesi s

techni que. Th t - 806..077HUVKI .- HUVK: Ne t
Lamlate or o Ser e Bnel ke b micd YRS wif B AP 100

(712[ err ]bCEj) 12610tceal fuﬂfoxﬂ-&llﬁ? gmt:ﬁec né B’gor]dogﬂlf)ew?i_en thé ﬁm'l,louﬂ?yégé @:5infxt 34 JiarhEler
escri ped). eact| O us e elrrc ollgonucl eotl de $ enge priners
SEQ | D Nab. eher i A angpodhiahl SRk mniserin 250 ChG2 i agBIdEaPT do
sequence pr kﬁ@i}pgatgﬁgférg Ml 196 mM Nagg ?.Q%Mm B2 pRAHPY,, 1 9RMKHIPO

reactions ) were fragments of |ength 535 base pairs and 205 base

Dairs 1 oo eH i wes inaebinireceneusbr(i.y: Sewafistwehosrs late PGP rodrugvag njested gol
d T i
e Senat a0 i ' B30 BRAOLHNeRIRS (e Tengiffi {5 Rnokidn FNRRLRR Wag 1E7 €

products A alhsh rileaswred threzdimes adveek ard@ht: tuawat vahinae ¢rdeulanedmsthgulse fogmiléne
synthetic oli gonug FOt i‘dﬁ{% Sﬁ%l D NOS: 66 and 68. The resul ti ng product
(ca. 700 base pai r SPMRes Ot %% with the restriction enzymes Sacll and
Xhol and t heyiehED e lafdcp Bidimer HRARES BeSrhalét damétér 38 the ARl CTumdiiQoRigied of

t he expected 310 base pairs size was excised fromthe gel and recovered.

Thi s fragrRérvasgxpresspdrelative tor theftumeptvolyme aidhs tirae ef initiation of the prodrug arm of the

pNG3- 806. 077, -_lhﬁh‘:?x Hgg\@qn?;réa ' i t he
restriction tg%é}lﬁe@uégél gfdvg% su equéﬁt yﬁ?glgng‘}lﬁégﬁgm§?hﬁ§aé¢eat ed
t he desired eithetdohjigatObi’pradrig.pAnti-timmous eclivity vas ¢XpixtgsddbotiCas agtowethdeldd) wit hin -
t he expressi vector.. . pNG3- - 806. 07.7HuVK4- HuCK- Neo. . i X
urther . var | SRIPET Gt e HKER et B ORGP (i BRSO oo i e BB qucet
in 25 additi@pkbsohtsl tRhous ahcrkdsy/ihbir VBRIHRACEIA2RE GRS b /OISR inddhs#R) and

these were call ed HuVH2 to HuVK7 respectively. The heavy chain vari abl e

regi on var3Payrlumgefithe tipatedfumour dividadrhy the Yolumeef thécongpl tymawr [41daysafet odi ng

sequence in . Eﬁr&%ﬁc ] 1 C -
nomencl at ur eﬁ?’g@\??ﬁl&tn e gehgS % %Eé%m%ﬁg%%m%%ﬁtﬁgﬁ%ﬁ&ggym E&ugggset te
mut agenesi s. theamlpisadivaganod\(@he-wWeagkste806. 077HUVHL- Hul g& CH1' (which 30
contains the conpl ete humani sed, 1g& heavy chain Fd (SEQ I D NOS: 56 and
57) was di gested using the restriction enzynes Stul and Notl. The

di gest was then | oaded on a 2 % agarose gel and the excised fragnent
separated fromthe remai ni ng vector. The vector DNA



S

WD 97/ 42329

PCT/ GB97/ 01165 -48 - was

t hen excised fromthe gel, recovered and stored at -20[err]C until

requi red. Two ol i gonucl eoti des were designed, synthesi seq,c% disNO 72
and 73), hybMA™MZ¥and the product ligated directly into the previously
prepared vector. This DNA "cassette" exchange produced t he desired HuVH2
DNA and protein sequence (SEQ ID NO 74 ang.75) already in 5 place in the

expressi on vector A- VHss- 806. .07 L conibidagibn Y
HUVH3 with the ani g,gl 'i'tdmc’Hraar?gggy %gﬂﬁ%&g%% CRG2 conjugate rme) aWas
constructed UgHBGE ﬁﬁaﬁgtatahm §oFigQland medas-t\(xﬁ:@da@lmnﬂﬁsaﬂmloW)

G Gest e usi rApamon seticey ACRORGR) angbolb FRBOEGE ot spittodlon i, 133
cassgtte Wasdi(.aSI ?}‘gﬂ]—gi ggw,ﬁ,ﬂ“mrq‘egg?,ﬁg) previously prepared vect or to

produce the and protein sequence (SEQ ID NO 78 and
79) in the éxpre55| on vector pNG4 VHss 806. 077HuVH3- HuI g& CHL

HuVH4 vvltht ity ?v—v— atyr e)
combi nes the HE’fSEQ ID NO °s§m 5) Srawh ULl (SE 78 and 19 )

variants. Thl{s was achi eved by diusegi(*4)0 thqtmhum VHss- 806(p®_77HuVH3 Hul Q&2
CH1' 15 vectpr with the enzynes Notl and Nhel and isolating the ca. 200
base pairs Nptl/Nhel restriction fragnent after separation on a 2%

agar ose gel . @@%75 WasS I efgver gcg and 14 subsequentdgpl i gated int¢
t he pN&4- VHsp (ﬁgﬂgv HngCQ CH1' vector (which had been di gest ¢d

with the sang Not I and Nhel resSQ(l ct4-6n enz%s and the Y&@% or fragnent
pUI‘IfIEd) The 6 - et HE—DNA—aTdTT ot ei n
.sequence 20 ((SEQ I D NO 80 and 81) in the expre55| on vector

PNGA- VHss- 806. 077Hulfld4esutts @éaronstratéttist the 806.077 annbodymwcnﬁfz kodjingatedini no aci d

changes V67A (Kabat nonencl at ure). was construct ed . sy.nt het i

ol i gonucl eot i Gembimation vith the PGB progptg Presuce WRQNE: “t?é%‘f Bﬁé@"mﬁé elays

806. 077HuVHL1- rgi%x ARaiteem Qltﬁbﬁmlbf} tpsct i on enzymes Not |
U&*kkteg'?seynt sum?D%k oty

U

and Sacl . etic casset vvas ligated directly into the
previ ously lﬁepar ed vector to produce the desired HuvH5 DNA and protein
sequence (SEQd.D O 84 and 85) in the expr essi on vect or

pN&4- VHss- 806: H5- Hul g& CHL' ' HuVvH6 wth the am no acid

changes V67A, Tloding ind seqiéncigodfahe miahle:i'egions ¢ 806.077 antibastyheavyanddight;si ng
synthetic oli %gnucl eotides (SEQ-ID NO 86 and 87) and for this 30 nutant
the vector 1488306, 077HUVHL- HUl g& CH ' was digested using the

restriction ew;ynes%t,@rwcmhgmxcm synthetic DNA cassette was |igated
directly into the 97/ 42329
PCT/ GB97/ 01185 There are several procedures for the isolation of polyA+ mRNA ﬁ;?gl eukaryotic

previously prepar @%"ng% 281:,1,@ J{%S )d N,faﬁ;ahﬁ? NRotdchBRACIdHiMEOA PhlbrRb NidnahieCald

sequence (SEQ I'n the expressi on vector
pPNHA- VHs s - 806 . Springitiettor LatiogeB3y Créss, Second Edition, 19891 Thapter 8, pdthereinrefeeditoiag

h HA9A; ) A 7

D (SEQ 1 D A, Ty FReiehieP st S homis REATER ot 2 ackfRA B Baloly |
- This was achi eeted Pethdilia Enzyigolb1e63) NBL744, e maFozen Hytidbifia t4ll ;g contaifiirg’

vector with the zynmes. Not| and Nhel apd isolating the ca. 200 base pairs

Not L/ Nhel 20r’é'dgdrq‘fe ¢ which hadybrep storedpat 80 Geparation on a 2% agarose gel . The

f t Hul gG&2
Grﬁgrrsgctgfs({Aﬁfgxemcgegmtettgg%gddmm..seb&lm@bm&mmmdﬁwﬁm ul g

MgCl,, 10mM Tris-HC! pH 8.6 and 0.5% NP40 (a polyglycol ether nonionic detergent;
Nonylphenoxy Polyethoxy Ethanol, Sigma Cat. No. 127087-87-0)) containing 400u of a
ribonuclease inhibitor (RNAguard; Pharmacia Cat. No. 27-0815-01) and vortexed for 10s.

25 This solution was overlayed on an equal volume of ice cold lysis buffer containing 24% (w/v)

sucrose and 1% NP-40 and stored on ice for S min. The preparation was then centrifuged at

4000 rpm for 30 min at 4°C in a bench top centrifuge (Sorval RT6000B ) after which, the



with the sane- Not | and Nhel restriction enzynes and the vector fragnent
purified). The 10 resulting clones contained the desired HuVH7 DNA and
protein sequence (SEQ ID NO 90 and 91) in the expression vector

pN&4- VHss- 806. 077HuUVH7- Hul g&2 CHL' Conbi nati ons of such

humani sed heXR97¥2 i ght chain vari abl e gene vari ants wer @CT/GBIFRIAES by
exci sing the heavy chain Fd gene variant expression cassette (including
bot h pronoter and gene excised as a Bghkjl/Sall fragnent) and cloning

this fragment into t e15 BanHl / Sal | ,sites i n varijant
vector to prdPEEEYRP veas grmayed fogqn € G'Eﬁié’?li‘%t"fzxpkkbql}géleo Mo he
possi bl e cormypagn), i2emm eﬁrxaxooam NabPaR %P DI PRI SRS K'IS?g\‘aé, esad. i ght

chain variants previously described is shown in the table belo

Tabl e- Conbi 2308 wasafdediera final sandentzaipn aﬁZDOug/gﬂtandﬂumxmmmed At G for
vari ants. rrpl e Heavy chain SEQ I D Li ght chain SEQ I D

Co- expr essi or F’f@ Sm d Vector No. vari abl e NCS:

vari abl e SNOS:  The preparation was exmg:dmith an equal volume of phenol/chivgiéfoiin, the 11
HuVH1 54 and ga HuVK1 d 50. pNG, 806HuVH1/ HUVK1/ Hul gG2
12 Hu'\/Hiqueous phasg remayed and 2. S ol added angsped  This spjujagn was then stored

806HUVHI / HuV 64
and 65 pNG 80 Hw Hlf%"\%%%/wf%g colle é};‘mﬁ’g‘mﬁ%ﬂg% W mig gt ¥ty
HuVK4 7@naintp aanqme &ﬂhlmooon)/wsupdrmt decanted 4l the pelles dridd ¥t @

74 and 75 HuVK1l and 5 2/ ul G2

HuVH2 7pouy dessica “’F?BWE'R‘“W g @%@ﬁh%ﬂ%ﬁﬁ%ﬁ“ﬂ@?ﬁ&

17 HuGHzZeated water (prepainedl aﬁﬂescnbi&d\ﬂﬁﬁdamanﬁkta@%eﬁ abdM¥§> The RNA content was
806HuVH2/ HUVK3/ Hul 74 and 75 HuVK4 70

and 71 pNG 80'9?1?%'!%8#{%93‘18?05&5' and ‘he °%’9°n‘m“°“ calgplptest assuming gpabserianpe at
HuVK1 49 agdnadei NG IVH3/ HuVK1/ Hul g& 20 HuVH3 78
and 79 HuVK2 60 an 1 NG 806HuVH3/ HuVK2/ Hul g& 21 HuVH3
78 and 79 TR VK3 Preparati f ) [ablRaepion aDN A VK3/ Hul g&2 WO

97/ 42329 | -
PCT/ GB97/ 01165 A number of methods for the synthesis of cDNA are reviewed in Manjatjs (Chapter ,,

'HUVH3 15 8)3 Thedligdhucleotide Phirhers used werOmainty badediNEhee Priphsdd/ by dilal. § G2

806 HuVHA/ FViMok el 991) 2225 382397, oGt in this case s irsres descppgbslow. 0
and 61 pNG SOﬁN!A YW mixEl inG(eicrocentrifage tube wxdf'll'()/ WSx reverse traRSoripise Kifer
HuVK3 64 an NG 806HuUVH4/ HuVK3/ Hul HuVH4

B0 mud 51 EASORM Tiis (RS2 Adrmbt MEChroos SOCMIMILL Hireariprirasr (25 phiy 101

HuVH5 Hl | g&2
Sy LAYty U o, oy BB SO B R

806HUVHS5/ HRKHR2Eway @@ded to otk8in a volumeldfiSOf]. The reacho84mﬁwds Béited to F0P@H0r 10 min 64
and 65 pNG 806HuVH5/ H / Hul 84 and 85

VKA Dot epe*’% AT s N 19914 @BA) VMLV revgepe transorptase

88 and 89 g .a Cat N&lamm @W%Aﬂd‘d@éﬂ&%%ﬁ%&% 37°C focPh. The
HuVH6 8 and and 61 pNG 806HuVH6/ HUVK2/ Hul gG&2
33 Hu VHEprward pnmes Bsed&r tmeneramm:qhe light chaineDiNA wasoligamncleotide

and 71 NG B0SKTYPRNEE R AR ) icn i bkihed o byt PO S gl 70

HUVK1 25 thuzine kappa DI cBEif penesi7F drithédiearyudhgitia DNA ths Gorward printds CHTFOR

vy BPATING 2 we ke nibndss G e GBI prasntaves iR B oo

38 HuVH7 3 Ami a@g&gcmg HuVK4 70 and 71 pNG
806HuVH7/ HUVK4/ Hul g&2 al oggo%sg% w th Exanple 11, Exanple 14

was produced by conbkehsevy ang lggh@'(l}ams of the antibodies were isolated by SDS-rlIRGE
and Western blotting and submitted for N-terminal amino acid sequencing. The results

30 showed that the N-terminus of the light chain was chemically blocked, however, sequence
data was obtained for the first 34 N-terminal residues of the heavy chain (SEQ ID NO: 3).



expression plasmd containing both the 806.077 HuVK4 |ight chain and the
806. 077 HuVH1L heavy chain vari able region anti body genes. In this case,
the plasmd the pNGB Vkss- 5 806. 077HuVK4- HUCK- Neo vect or, which contains
t he humani sed |ight chain variable region HuVK1l ( SEQ I D NOS;_ 7 nd 71)
was di gest ed WOPHE#he restriction enzymes BanH and sal PCHRR gsvector
run on an 1% agarose gel and the vector band purified. The plasmd
pNG4-VHss-806.077HuVH1 Hul gG CH1' (which.zpntains the humani sed 806. 077

HuVH1 heav i abl. Bﬁ; Wpred est ed
using the res a° ‘ﬁo zoyiﬁg(ggeg'gﬁnﬁfgg E‘Réa bﬁiﬁga?gra‘g%l)dgn rugi“gn an 2%
agarose and t 8@6 Gma@mr&xaxhaaﬂabee@gm @CRNThis primprwasfcalied SPThak (BEQ ID agnent

recovered was_|i at ed into the prepared pNG3-Vkss-
806. 077HuVK4- 2Neo vector to produce clones of the desired HuVH1/ HuVK4

COo- expressi onyyect fblation of antibody g%%migman Exanpl e 11, these
constructs were transtected Into eloma 15 cells (ECACC No. 85110503)
vi a standar d t echnisglation of 8061037 heayy ond tight shaim variapleTegien-geaps was perforged using d
for the prope e for
ot e oia SffRed & UethiBOF fbovd AiebRR° BeRlihithatith WkiBoASREE &

PCT/ GB97/ 0116%llows. anti body expression in anti-human anti body Fd ELI SA and

CEA bi ndi ng ELI SA f ound h i d
GEA bi ndi ng | evel s Teat o eaDNeResoh smnadon Sl TR ERb R TBE Bty e
F(ab')2 anti b%ﬂﬁerf(SMMClenM?ﬂs ems % M %@mgﬂﬁ 00194 peélith), 1u$ SOBpRFLINT

as described in Exanple nple 39-4 pressi on of humani sed

F(ab')2 fr awmk@nmer,ﬂwaf 2Mulcﬁomgnmr, frowkthermostoble DR polymerass andint

regi ons r c GRS may
be used. Accorc?Pngﬁga, vba%g?j;atﬁiﬁg%g’ &\t}{;ﬁ%&ngﬁfﬁéﬁ;&ﬁ%ﬁ@ aln {/ie%:%irég
have been nndatQhC(fh-Qm;niSaCrfoﬁosJ‘VQrC for 1204, eridirig the labtSiy€de wiith MEithe? 02 *&rfdr )
or Hul g&GCHL' | ) NOS: 24 and 115), the constant regions of which
are substitut b’t“ﬁ@ Hul gG2CHL' gene (SEQ ID NOS: 22 and  23). The
vectors created mrﬁmﬁé'%g%ﬂréﬂéﬁﬂﬁm@d&ns,ﬁﬁ%ﬂ%ﬁ%%s&d%ﬂ@ éntthtion of

respectivel % The heavy chain antibody, variabl e regBon I n quest I on can be

exci sed frond thedightchainDia was aligonupieajide CK2GOR(FEQIBINO:13 andhe forithehepvycHn
pl asmid by di Q:ﬁﬁi bﬁﬂA‘%liI‘anucl 3§8§|§ Wg ésci’?(‘iib N@SQE &B@?&r%ﬁ?zx&ﬁﬁsm £ oned

into the siml y restricte

pPN&- VHss- Hul g@ﬂetf:bﬂdxffesnthmk pmdexs Ineee mrfodnndéo@odmhphmdndWylmm tebbtain Fd
sequence. As d scrl be ‘ﬂqr.o’g once t he individual heavy and |ight chain
sequences red SPeF} Bod¥Cthoavy chain Fd gene expression cassette

((]I I ncl udi ng bgt hhpr ?Memaad?@eo%oigm@amhﬁo@mﬁm sBecificBOR prothic® Was f
|gest|on an e rag t Cl one etween_ Into the a riate SlteSO
The T ght o ARiobARSe RBRE B barkRTIReS ¥ Rd ik 13 NO; fh e\ RAbereiSEQ D NSk, api o
bel ow descrs.ﬁm,@@aem& P@R%%dﬁzts warefmaﬁﬁkd\f@frth@hav% %sagdzmwaé (sebfw

vari abl e regi ons havé been nbi ned wi th a nunber of ferent cl asses

of human heavyN@ifaiand SBFb;@PmemﬂeﬁBQlH) NO: 7). Reaction produpts ayersiapalysed ona@%ect or
PNGA- VHss - Hul ga@rog_ﬂel Waﬁuc@ S48d &geé%J Ji'u'f Q'Qre excised and the DNA purified.

15 Cloning of the PCR products into Blueseript KS+ vector

25 For each antibody fragment, both the 5' region (back primer) oligonucleotide and the
3' region (forward primers) introduced a restriction site. The discrete PCR products were for
both the VH and VK PCR reactions were therefore able to be cloned into the Bluescript
vector KS+ (Stratagene Cloning Systems) via the appropriate enzyme restriction sites using
standard DNA manipulation methods (e.g. PCR products VH1back/CG1For was cloned via

30 Pstl/HindIII and VK4back/CK2For via Sacl/HindIII). DNA was prepared from the clones
obtained and rigorous sequencing of at least 12 clones of each construct performed using

autemated fluorescent sequencing equipment {(Applied Biosystems). The sequences were



25 restriction enzymes EcoRl and Sacl restriction enzynmes and the vector

fragnent isol ated as previ ously described. The HuVHL heavy chain
anti body variable region (SEQ ID NCS: 54 and 55) was excised fromthe
pPN&- VHss- 806. 077HUVHI - Hul g& CHI' plasm d by di gestion with EcoRl and

Sacl restricWoMMEAYymes and the fragment cloned into the SFHCBEVQ1LSS
restricted pN&4-VHss- Hul gG3 CHL' vector to produce a conpl eted humani sed

| g&G heavy 30 chain Fd sequence (SEQ ID : 94 and 95) in the conpleted
vect or pNGA- VHss- 806. 077HuVHL - Hul CH1'. The heavy chain Fd gene
expr essi on ca@s@feéecompa@ﬁa’eﬂﬂgnﬂbmssm eompuler soffyrg Jrnsensus seauERees & as a
BglI'l/ Sal |

o9 Ollgga\rzﬁmma@vﬁgaﬂés%r@mmhé@m@%m&@%ﬂdn} translated to mem&z{; ?r&s' oo
of the |ight amimwiacidsequenre. pNG3- Vkss- 806. 077HuVKI - HUCK- Neo (cont a| ni ng the

HuVKI - HUCK hunani s ht chai n a

i vost ol uarng it DA RARo Reid Soueited Sttained rob i sOEHT b Ehallf Ve,
agar ose, t hg (VEYkeglonlafd dbscribeditf SEQ HDNOT Biasid SEQ U DIY 9aespectively! FREDMA an@Ct oOr
(pNG 806HUVHL/ HUVK3/ Hul g&) from_ 5 which the humani sed 806 077HuVH1/ HuVvK1

- Hul gG3/ Kapp&mine asishsearsiigesobtaied fir the o477 heayy chainyasiable (VH) regiop a55) o

Exanpl e HungaLy Iﬁg(}, Igtaqm ﬁ@dll er‘g@ | Do tafiftly RS
Pl asm d Vect or SEQID eavy chal TSP ﬁf g?en&a NC)SéhQ
NCS 39 chmhimties&anhg@yl@ arga clong commzlhdd@(vy chamBQq!am vgag designgted

806HUVHL/ HuVI | gGl 93 40 HuVH1- Hul g&
56 and HuVK1- 51 and 52 pNG 806HuUVH1/ HUVK1/ Hul g&

57 41 10 HuVH1- Hul gG3 94 and HuVK1l-HuCK 51 and 52 pNG
806HUVHL/ HUVK1/ Hul g&3 95 42

HuVH1- Hul gGL E nd HuVK3- HUCK 96 and 97 pNG 806HUVH1/ HUVK3/ Hul gGl

93 43 cONaladhhiQRRuaeric HaeaHin MG UGk py ged and 97 PNG
806HUVHL/ HUVKS/ tul g&2 acric Hghdlfiin 5¥°

HuVH1- Hu1gG3 94 Eheiheayyanddight chigin genesohich-hid dgen qloved mﬂwmmmul gG3

BOGHUVHL Huvk’ﬁhﬁéi%%@” were 6ol E by SRt Bfffers w@?@@ﬂ% ?g“&ifo ™ 6 and

HuVK4- HUCK 15 am;ﬂi‘ﬁcahd of Bnly ﬂN@aﬂﬁtﬁéﬂkﬂdﬁhﬂdm}iﬁ'ﬁbﬂﬁ geénids but also mtroduced new

286 Hu VH1/4Lu Vm&}%@%L&mon sites. Tﬂcse resﬂxucxon s1t|:3|lsJ %byg the \ngb e reglon nNeG | ' n

Exanpl e 47, tiameasicbe dblied in/ladie With DINA fdgment@sdifl 62 SbdhoMpphopHge Rl and
antibody signal sequences and human constant regions. The signal and constant region .
sequences for the light and heavy chain Fd had each been previously cloned into pNG3 and

20 pNG4, derivatives of the pSGS Eukaryotic plasmid expression vector.

The vector pNG3 was prepared as follows. Plasmid pSG5 (Stratagene, Cat. No.

216201) was digested with Sall and Xbal to remove the existing SV40 promoter and
polylinker sequence. A new polylinker was introduced by use of oligonucleotides SEQ NOS:
34 and 35 which were hybridised and cloned into the Sall and Xbal cut pSGS plasmid to give

25 plasmid pNG1. The pNG1 plasmid was cut with Bglll and Hindlll and the Bglll-HindIIl
CMYV promoter fragment from pcDNA3 (Invitrogen, Cat. No. V790-20) cloned into this site -
to give plasmid pNG2. Finally, the polyA region from pSGS was isolated by PCR as
described in Example 7, section 7.4 but using oligonucieotide sequences SEQ ID NOS: 36
and 37 with plasmid pSG5. The PCR product was cut with Xmal and BamH], purified by

30 electrophoresis on a 2% agarose gel, isolated (e.g. with GENECLEAN, see example 7) then
ligated into the Xmal-BamHI cut pNG2 plasmid to give pNG3.



Sacl restriction enzynmes and the vector fragnent isolated. The HuVHL heavy

chai n anti body variable region (SEQ.ID NOS: 54 and 55) was excised from
t he pNG4- VHss- HUVHI - Hul g& CH1' plasm d by digestion with EcoRl and

Sacl restriction enzynes and the WO 97/ 42329

PCT/ GB97/ 011%@ 97/42329 FCTICBYALSS

fragnment cloned into the simlarly restricted pN&-VHss- Hul gG3 CHL' vector.
Thi s produces a conpl eted humani sed |1 g@3-heavy chain Fd sequence (SEQ ID

NOS: 94 and 95 i N [ | eted v ‘gg\l%- - fdﬂi’/ - G3
CHL'. The heavil c@fﬁﬁgngg'g%aépﬁ?wgggs@g% éas§ tte ‘(%Igﬁl(;?%gl ngé#ljggtdhméhg
pronet er  andsyglefhad th¥ Bl esGichGilenama redognitionSitd in the Elonegr VMV paoroter! fiagmént nt o
the BanHI/Sal | sit f the |ight_ chai t, NG3- .
806, b7 HuVikawT FORBM Y Spisne 1og EOVA oMt THICRES RaReRo o B 852 FYOREP chvai
SEQ & | BD'\'ﬁ cﬁﬁ‘n&ﬁggrxe%@lrélmﬁ%ﬂ\ﬁﬂxghﬁ@k:wvbc& ae5 {eBilatis i The POReust®No i Ct i on

a an a

enzynes run on an 1% a&?]arose the vector band i)/ur'ified.

Thi s pr odudecbmplementarpeligopicketide primers (SEQ IHNOS; 38 andh39) tromwiateithe Sag k) Hul 9G3
fromwhi ch the humanis H - §aﬂp | y fragnent
coul d be exp%g%’g&““q“%g“agyy%ﬁg%%&%%ﬁég S ogmﬁliﬁ%ﬁ? h'lé’a?‘gm e above
vere al | proggiefitatioh. aved Prirhed pairs(SEQID NOS:38tand#1)cmd (SEQLRINQS: 8hand@0np! es
44 and -47. However,, in the e of the.construgcts cont aLni uman 1 gd,
the final cowéli?pﬁ’%is}gﬁéﬁn%‘t‘:f%ﬁ %ﬁ%&%’&?ﬁﬁbﬁw&lﬁﬁmﬂl 39{5 ﬁg"‘ﬁfg&"

heavy chain [ 89 PERGFOIRESHEEh Ware 3014t Hyleletropiongisoals fareidy. and gene)
exci sed as a 15 Bgl |1/ BarHl fragment (because there is_an internal, Sall
restricti old Eneimofanampunts-efieachprogust were mixsd and ramplificd yging dhefanking PEMEHe

o the Bante@in SRl of 1R AF RGP Hoflatg RERAGERS dohaléns o siliElgheBhar . | 1

this case t lentaftion o aln cassette must be cheqk(_ad. Thi s
was achi eved amnplifyakd fiiat PCR prodisgie Thisprodaetgvas wibskqueitly digestedivithi theresmnetione Hi nd

I11) and agarose el .el rophor esi,s ,anal ysi.s i n ' i Ng
Fragront o z e Mgk aud B pof TS o8 et et dnd AT EIO4
simlarly di gggsatcHithdt®miiated (SHol fifeonifiy) fagment Adplacedihe briginal pNG3 Neol-
fragnmentation patterns nmatched for _both constructs ¥§§§2”'d be sure that

the heavy &hafind Il (Saelsite plug fingmenty, Thisdew yestarcyas aame fon. As

previously descri bgdid 2508677 duride A% the BhieScripe KS+iveats(VEa) &ds | nt 0
‘NSO nyel oma ceﬁi'sd"?f%g‘ﬂcc No. 85110503) via standard techni ques’of

el ect r opor at itaken amter@sified usiag the oligrnucisatide primgrsf037 VKHEP (FEQHID NO: 13) amsh 1 5

i st . | inad . . i
xor esat on | WHKIEAFN (EGISRE: 1, S Elhoanrr hétiy BT B (VEALK) oo
assays and t hnplifiedsingf OYIVH-UP (SEQ@ID NDe 14)and 0XIH-BOWN(SEQID GEAL Hi Tle ng

I I | ect ed, d f L-QN.

bef or e, ¢ @O RARFe R aas Aoty T ipe bt pspp TR v ek S AL G PRy o
the cul ture syupesErghie bilffer{e abovesd pl 6F 25K backlitEner3u of 25pM/pl forwifd

97/ 42329
PCT/ GB97/ Ol 1@8imer, 0.5pl thermostable DNA polymerase and DEPC-treated water to obtain ayplume of

Exanpl e 48 ' . ' 7 { 04° . 56° . 79° .
Fan)) [orr] - (el s ool FRRA 0 ISURA 04'C fors0s; s'C e g T2C e, |
]gescri b;as ]E hglozgggg?%megﬁéqicleargeig%;gggﬁfc%é%ﬁmmw 'Fl_td,-tpmimty werechai n
ragnent o . inked to : | sdgé)-e glritgssmn
with 5 a g@icnalyssni?” agaiese &rls dde Vasany gﬁ!@‘%‘gﬁﬁﬂt °§'§§

encodi ng the daéEu&vaméd&iai‘onmy:ﬁudrﬁagcesﬁﬁdmmawehmsmﬁrmnmgye the F(ab')2
protein with a nol ecul e of [ A248S, 51T, D253K] HCPB at the C-term nus_ of

each -of the heavy ke sgcretipn g@wg’ dy lightehain, a double stranded DNA cassette which contained
both the information for a Kozak recognition sequence and a light chain signal sequence was

designed. The cassette consisted of two individual oligonucleotides (SEQ ID NOS: 42 and

30 43) which were hybridised and subsequently cloned between cloned between the HindIII and
Sacll restriction site of the pNG3 plaﬁmid (which had been appropriately restricted and
isolated using standard methodology) to create the vector pNG3-Vkss. The DNA sequence of



constant and hi nge regions of of the humani sed Fd heavy chain fragnent are

derived fromthe human |1 gG3 anti body isotype. The expressed protein is
also referred to as anti body-enzynme 10 fusion protein. (a) Preparation
of a gene encodi ng humani sed Fd heavy chai nfragnent of 806.077 linked to
[ A248S, G251T W9 ¥CPB and its cloning into pEE6 PCX/GRINBII6H codi ng

humani sed 806. 077 Fd |inked to [ A248S, 51T, D253K] HCPB was gener ated by
PCR from pZEN1921 ( Reference Exanpl e 2). afl rst PCR was set up with 15

LS 2 R A el e ok
(pH8. 3) , S0MM rkfibn ﬁwﬁ&%tedwﬁmm&m&aﬂéﬁ%&whe&fmﬁﬂﬁ m&lm cﬂﬁﬁ% and

dTTP. The reactl on was i ncubated at 94] e Cfor 5 min then thernostable

DNA pol ymer as¥ksg plasmid to give thervegtpn pN@EE- vk @C IMBnq:#1G7198). Furthermpoee, pai d

For "o byt bl Wl SB0EL LR s G BHRRG Bonfle" 11 ©

pl us 10 m n5aSGAijlasmid Giriadd S GIARqveotdnctpplied &8k S.Gretag Zengea Phamassticas)| at ed
by el ectrophoresis on a 1%agarose ar t |, Signa gel
£o1 Dovid by CEmeRsouPe U yraom i 13 AAG ebeagens ol P 1 401 e

fragment. neomycin redistBRRe EHe eipressivhcasitite Wi cldriel) ad SR 8 &%zﬁﬁﬁloﬁKS"‘
(8.7ng, described in Ref erence Exanpl e 4) and oligonucleotides SEQ ID

NO 102 and smgth@(k@ﬂtqefahamﬁi%sszﬂu@smdﬁwwmmm‘é’g#@ﬁvsmswam as

02, 170 o ceimg REeo Yk Bl Rl F b OIS iy BTN AR WS

was in dﬂb’ﬂledltht cimmgen@sb[qeenc} destribed aboverwas InfsméHOmd’;anleeky clonifglflieectiy C f or

cach) in pcm ova sl o Ropl erd o anoVipseICaRo voser AR pER Tt or 1)

for 3 mn, th&m&ﬂﬁﬂtfﬂfﬁeﬁ@!& chaih péiRIwas dige&ied Wit sicn%Benhbi szthaionJenﬁxﬂasrAnd
53[err]Cfor 30 mn and 72[err]C for 2 min for 25 cycles plus 10 mn at

72[err] C. In ¢ened ‘?fPG!?éS@ arly yestrigteskaspregsion vmbwwwhs(% signabmd HY$Ko 115
was changed t

DT/ 8977 011 6%n§t9nt’%e£@t§@odmg sequences. fhe’chirfieii€ 906.077 light chain sequence grwted is

- The PCR pr déushowofin SHQIDNQS; 1pand E7.was i sol ated by el ectrophoresis on a 1%

I t 2 Ne
_EF%S{ H?;l d %bﬁﬁg ' ‘?adﬂy?%%fﬂ%-%ﬁ ﬁ%m fﬁé}? iﬁ co%?y‘nf%%ﬁ% 3
ris Srftaiivéd\NH the ineriv e ti uétiel atdSrheavy chain
(100[err]g}omvt' : 4h at 374er4lcl;The resul trl 1f“r)a ment v e;*yg l
i sol ated by 5 wiewaﬁﬁe%ésg eﬁ%sa&gfaﬁoageteggﬁ @ﬁ%? gogucigqydes
sim lar di gesigyiD NOS! Hf andMSHwiich Svere hyBfifisdd aAll slsbqubitlytitietiberwb i MiGica ] O

Exanpl e 11) was cut with Nhel and Xbal "then calf I ntestinal al kaline

phosphat ase2( bgtepen] the Higdil Eﬁgﬁ@ﬂﬁ%ﬂ%‘e of the PNE plaspid adichdadbeeno t he

ot “37l o) 1 Sl AR Fanh TR AR Fonled B UL GG INGHTE

by i ncubati onValss. 7B¢asy c}:ﬁh gm sa@mmmmmmuérmn&aemmmmay cloning diretlyl d was
Dbove (about BOURGS IR ERIAG Sk Sfgsoh G RNy Bt fmacAseaiet SEgeR 15
200ng) in 20[ wO: k1, mclacoﬁmtmmamrs&@emerf& ﬁ%@iv&%hﬂ%dzmﬂﬁ dhstatOnM

- Mgd 2, 10nmM DTT %}err n1 BSA and 400u DNA | i gase New
Engl and Bi oP%ERgion @EQ IQtNQsj[?@raP‘} igestagywitinSag] and Xmalzand gloged ifo R

' t

ColTs. 15" Tr aniS cithibl GRS Gt e Wl GRTREV AN nagasey) (RCRYB] -
anpi ci | [in. P80 The RCR fragment obtainedifonihe gieaviy shaje gencives digestedvitleBcfiend) 77
Fd- [ A248S, G5 HCPB dentif i.ed. |
Cubj oot od (o S TSR CROBER =AY to HEOTR vt R SR AT PO,
104 and 105. AHs3'AuIEGICHIN @bsithihing e vmxgﬁmnd HaRG2WH Medhsamatyieeebdig

el ectrophoresis on a 1% agar ones containing the reqw red gene
wer e identi PP SeRUSHeE h@hep‘ﬂ%%ﬁﬂééoﬁ?wg“‘ﬂéagfé chaiseaperce reses shayia SEQbnes
produci ng the lggﬁﬁ gairs band were used for DNA m ni preps. The DNA
sanples were ¢ ke y digestion with Hindlll and Xbal for the

presence of 3751 base pairs and 1862 base pairs fragnments. C ones

cont ai ni ng t hese fragnents on digestion of the DNAwith H ndlll and
Xbal were used for |arge scale plasmd DNA preparation and the sequence
of the insert confirmed by DNA sequence anal ysis. The 25 sequence of the
expected insert is shown in SEQ ID NO 112 O the clones exam ned above,

2 contained the expected sequence but with a single base nmutation. C one 54
(al so desi gnat ed pMF195) had an T base at position 605 in SEQID NGO 1
12 |n pI ace of the A base wher eas cl one 68 (al so de5| ghated pMF 198)

o o, ) o A NN " . Y b1 Y |




base. The sequence shown in SEQ ID NO 112 was prepared from pMF195 and and
pMF198 30 by digesting both (10 [err]g of each) with Xmal (I0Ou) and Xbal
(100u) (New Engl and Bi ol abs) in buffer (100 [err]l) containing 20nM
Tris acetate (pH7.9) 50nM pot assi um acetate. 10nM My _ g™ DTT
and BSA (1 00MQ%1%8?2 ). The 215 base pairs fragnent from p%ﬁ@gﬁﬁ t he

WD 97/ 42329

PCT/ GB97/ 01165 -39- -56 - vect or
fragment from pVFLRSAGE Blclills Bndy R HeTERble 1 dsl oftckabhishroRERBBACH:A0 IhaMET o

i sol at ed froma l?l%&é“agér o%%&gg#a 'l gated together as descri bed
previ-ousl y. TFdeohstryets.i Dothis snd,sasiants ofthelheayy chaimescior aredeads SPNMRINDHS| e r |

esul ting. col IR TR NOSTAFarllh) SErE6 fetn TR0 IBNGS; 24 A whlen? 20
ol s e o D e o1 e . N o ot Lo and L he | ¢
sequence of 3the i nIE"r‘le‘l\‘,‘?S‘ﬁ?slg W@H%ﬂ@ﬁgg %@@e‘ﬁ@g Y@ VaRE oh)| asni d

containing t e fullingdhdsE dé3ndddy EWARE (A99EBm. BicBRRLab! R38A40Ne nunber
102 was narregﬂeaﬁl\/%gf%z‘ !I'I%e H ndl || - Xbal fraﬁl(qrne(rﬁD frolm MF213 was cl oned

i nto pEE6 [t Hiayaramancet ale¢li99 bxRroc Notl. AadoScifgA 83,40 sFegvet and Eabhert (1989)

0L i e Rl 0 0

(screened by deqiRniésishoval inSBQIDI NOBi 4tcd 97 qrel pitepared i@ PCROGethodsithilat 16 that a

2228 base pairs jnsert) to giv 1. b) Pr rat | a

co- expr essilgrf ‘iP‘f &?P’%ﬁ?%‘sazl(g%iﬁmﬁrw‘?ﬂoﬁé# §ﬁ‘z§gg @uéq%g'ﬁ%q‘ otein

To generate vector idtfal BeaRy B:Blight califsequitintda Gebre CREGITRA fath8avg thai
protein in 15 euka?fg?ﬁgﬂggvlll s, the GS—%?st en{egﬁn] (Celltech Bigl o‘@i cs;1 was
used (WD 87/ OBdigsme expressmc@wt@msl@simw%@rmwaawwsw%&m?s‘l%ﬂ
procedure reqy] i . j | SerViidh i pnto
Phe t n 11 - S a3 iEen o HTRHARGIAALS G126 et Oin F108: B RGNS, b
Bebbi ngt on i ncoMExprdsiih veatoTomstracto This consaudt was transfaered jimto NS@ynyelomarseisl) 2,

136-145. To, c t t r.essi pn, vect or asm ds. pE ' - S-
20 806, O77HAANERZ Pn#esg??@gﬂﬁf‘é“‘%ﬁ‘}m%?%"%?%&ﬁ%%?’%@ﬁ?ﬁ%?‘“ﬁ%?%ﬁf as
descri bed fortfe 6f GIIY resistinitE G RGN I¢h i6 Edrfled afaistittable thatkese the ( 732
base pairs fromp Gf SS- 806. 077HuVK4- HUCK- Neo) from each di gest were
i sol at ed fr onexpressiomplasmid sonsiiucty | i gated toget her and used to

t ransf or m conpet ent;RHGL AT, simply BeEr €

pl ated onto L agar Afol us gél }hgﬁﬁ#k%te(ﬁggg[ég?@@g/agﬂa)ﬁgqcc)giﬁggi&eei\ﬁagrepsycr eened
by restricti oexch®d fnmlthedr respsttivesiectars@s HdHL fragmentscand sabseqenty dapdphase
pairs frag t on,digestion of with Hndlll and Xnmal. C ones
produci ng gfd;g’ﬁo%qg teeg arre 5.‘;{%‘?{“?8%" 'Sgnent wer e used for |arge
scale plasm d DNA preparation and the sequence of the insert confirned by
DNA sequence anal ysis. The plasm d containing the humani sed |ight chain
sequence of SExmPled p NO 70 in pEE14 was nanmed pEEl 4- 806. 077HuVK4- HUCK.

30 To mglsﬁdizlaﬁomsmﬁeﬁ&!ﬂm vapiatiohs of eafit n(4GL acid kjueneess cut with
Bglll (20u) an Sal | (40 in buffer (100[err]l) containing 10nmM
Tris-HC (pH 9:19), HymidisatgnTest 10V WO 97/ 42329

PCT/ GB97/ 01365 . . . .. 1234 to specifi
VOCLLor ], Thwi DTT AP rlfs veishtausleic acds sonusning seguences slaled tspecific
i sol ated by 80687Dantitgdy sejueces is désoribsi Thesecragiant nfdleiclacidsimayl teipkgsent in a
pEE14-806. 077HuVK4- HUCK C it h BanHl (40u n gl? (40u) -and the
B 55Kb vort or VRS R S5 4 e oo peE colqrmeor BRDIVRRINA i kpiRlonk
from pMF221 ardisfieaof td dinembliahd &/dedcribbdibioné MIne'RFRning bELEMNA Library or as

fragments of purified nucleic acid separated by gel electrophoresis and then transfered to a

30 suitable membrane as for the techniques of Northem (Maniatis et al, Chapter 7, p39) or

Southern (Maniatis, chapter 9, p31) hybridisation.



5 by PCRwith 2 sets of oligonucleotides (SEQ ID NOS: 104 and 105, and SEQ
| D NCS: 108 and 109). dones giving PCR products of 185 base pairs and
525 base pairs respectively were characteri sed by DNA sequencing. A
clone with the correct sequence was naned pMF228 - |ight chain/Fd-mutant
HCPB co- expré@8148M2% ector in DH5[err]. The humani sed FRGHERFVP11EEPB
sequence is shown in SEQID NO 113. Residues 1 to 19 are 10 the signal
sequence, reS| dues 20 to 242 are the humggi.sed variable and |1gG CHL

regi on, %I duﬁi! gat%o 3%6 are the 1gG3 hinge region and residues 307
to 613 are t sequence with the changes at residues 248,
251 and 253 from HybndﬁhumﬂpHGEBnaybé@ﬁuem&omﬂﬂyﬁaﬁcaaﬁesDNndrMMCPB
sequence occur in SEQ I at postjons 554 (Ser), 557 (Thr) and

559 (Lys) reapesding %Fgrmﬁw% 937 prhyrlets fempenee of intersity mpre spcsifically BOmof the
pro domai n of pLoHEIR i e dREAE % smd, -
pEE12 cont alth ?19 a g"égr']%“ Pam culﬁeydp%?gegm qc‘ﬁsequ%%:gmgo%ﬁﬁaﬁaﬁg%@of the
pro domai nSveligonucieotideionitscomple@entaryrsequehce can bé nsed ags sptcific probé fortheelDR3 0- L) |
of preproHCPB %g ‘ﬁr.e ared as described in Reference Exanple 17 of

| nt er nat i onaf™® plication Nunmber WO 96/20011. Plasm d pMF 161 was

prepared by 20 PCR ﬁymmsmib%b%%aﬂ&sg‘dnbﬂa@d fiofii a syhthetiddlipdhicledtlddbyddaition
sequence, but using i gonucl eoti deg D NOS: 110 and 111, The. 359

base pairs fcrfaga@mcﬂwa% Pb?ﬂﬂﬂ'é@’quﬁtf@m b- BBITS&V ??%‘O?BfEW'}!'}MK‘E and
subsequent Yy, Eozd’ﬁg&& 6&961}@%@&&6&&&&4% 25 l'?eactlonc% g}bgir%;yme pro-L

is shown i n Q I D 114, Expression of antib usi on
prot ei n i ri0eTtinpidsi, $0mM MgCh0. lmM Spemﬁéne,éﬁmwumeml @Whﬂsﬁéum&l | s,

bnoyme. 1 o ossHSh B RO R 2Rt el e R rp iR armalil Bl g, o
transfected Uapsela,mdzn}; eithk $eacidnSs ﬁﬂh&aied&bﬂ(ﬁﬁmﬁfeﬁ BICHNC ghidhen foP Nk@jhukesdney
cell line, transforned with an origin-defective $SV40 virus_and

have been wi @é’ﬂ?ﬁ ageroromm hybridisatien.. Methads fprthe generatian pt hybeidisatiog probes fipmet
of proteins Hecaniéonats chpter 19)9&% DNAGnd RNA ﬁ@:ﬁ&@t(&agtef mla&rglwggﬁm ds

cont ai ni ng an%v40 ortgin‘of replication to ver
There are kﬁ/\Mamad%I@nmbnrloﬁanmkﬁeaﬂe abbembblechmnepd@@s 7. The basic

WO 97/ 42329
Hybridisation conditions
PCT/ GR97/ 0118‘% Hybridisation conditions 58 -

met hodol ogy for t ridhas esidising thie n0€léic aeill are prehyteidised incl@0iny ofacsblutiogt on i n

Met hods: A Conpanion_to Mt hods |, ogy 991) p. .141. For
expressi on ofontEippg 6¥ AEC, ’pf’%ggﬂf‘e?r BP%?Q';IH%W 7 g éi‘]’@ of each)
were used tonﬁﬁxﬁ‘lﬂﬁnf&qthoﬁhiﬁ a(shitable &l@ioke?l vessel %px%%&ﬁr&]}@bﬁd?saﬁoﬁé kuch

culture plate in 2nml Dul becco’s Mdified Ea;; Medi um 5 ( cont ai ni ng

10% heat i 2fhes modal HB-I Ckeckne Lad) providesuenreducible mdlaomﬂefbmdemmtas
| fect - t F
| pofection - cati :pqﬁhibgidﬁisam ﬂ{t‘%ﬁ I?&F%] Eééd% lﬂﬁI ggé&%&@g@f (Fei gner

et al. in Met hods mpani on nzyno
67-75]. The eahmmgmssc 0. h%SDBaﬂZﬁ%dhechTcimed ﬁilk(egam&’r‘]éndlthmubat or for

20h. The m x Ias n_.s rumf nedi ym errl.l s.ni xed
comi 1y i th . pltesRes Pt B RuSEE  Dieiers S Gbatet ot iarhlatio fof 5 it
tenperature fa@GS"@%@ToPe aliBbﬁngﬁﬁE Ie%mp‘éﬁ{\@e mhgddumg Belew 50°0. G & soTatioa! ) -
Serum free nmedi um (600[ err was added to the LI POFECTIN err] and the

m x over | ap¥ is themgisegrder and Pf%temaelwdmiml §xSEatlel¥o §PSSV{°emr‘$’EP°FQS¥f=G‘PI' Sn a

CJ err] incubat i

DMEM cont ai nlwﬁui%‘;‘%&% eﬂé}}@%&ﬂ%%ﬁﬁ%%@%"}?ﬁ otf?%‘%‘\%{r)wtﬁ%el I
Supernatants1ﬁqim°lcéhadm&ntiﬁpweof‘(:@or(325|hht& wad. pH7. 5 15 125[err]1) were
anal ysed for activity against Hipp-Qd éﬁl assay, in a_total volune of

250[ err] 1) ess efftPrvashingsthe filters ans deed apdpseghigiexposy an Xawfilm sushay
t ant ¢ls
supernatant SR P AfeAtin Al S0 LG AR oA By |
- Reference E&aﬂmme:hﬁtemﬁfyingtsemaammmice fPﬁtphotbgrAﬂﬂpé imeage.i 'Bhe filioert expo’st® for a
96/ 20011 b I I d
O o i S s B ey By 5 BB o

cells i s deschi Red-duvdireddon ted filkks. Related nkidRk)acidiedqdehles AR Gdentifiet Bifie and by
Bl asey et al. (1996) in CRYOTECHNOLOGY 18, 183-192.




For stable expression in CHO cells, the procedures described by Bebbi ngton
in 25 METHODS: A Conpanion to Methods in Enzynol ogy (1991) 2, 136-145 using

GS selection with 25 [err]Mand 50[err] M MsX are foll owed.
Alternatively, |ipofection, essentially as described ab

transfection WP 22ells may al so be used to transfect CI-IOQQCLE’FF’@MNS The
cells are transfected with a m xture of plasm ds pM228 and pM- 161 or
pMF228 and pMF67. Supernatants from sugyiving col onies are screened by

CEA ELISA (0e5eldiede h howillahit3AREScolrblrcf 6ol Lifeibiedaluides whiBSAGILAH

bel ow) for the presenc corresponding to the required
ant i body enzy peoducsandimage. dGenerally Seipted sequences wilkappeas posjtive at theihighess avashar e

O e e L VPR M e S35 TR G0 0T Ve

PCT/ G89_7/ 01165en&peramres (50,40 or 30°C). . . - 59-
expressing the desired anti body ‘enzyne fusion protein are cultured at the

required scafe  (s&bestassulBwiliplse depend ypon the nating of the prbE uRdf Longen gwiteie n

Current i ni on. 0 Bi ot eghnol .3~ 5/, fer i t,her ei n
and fusi c??\ | plr oatc'«g:nﬂagglﬁ?thr?cbé’ﬁ%fl?%déo ellﬁﬁ hy?ﬂfrﬁf %rfgr Bﬂgeﬁ Egr%og.lg? Q{ni&?%@p%rﬁg‘mobrfmlr e)
of the method Mainboand t6 aentésat high tures Bitdo I

West ern bl ot :?aila?si S wa éﬁ?&d as de?cﬁ%ﬁ%geﬁaol I galsw At\I ,iweljg?ts _
(20[err]l) of °°n°°@5t‘wn§u§@%ﬁ5f'a aF degsperatsofigonurleotifle prabgs may requiss lesso| une of
sanpl e buffer gboenWdshing corditibns Ridh aSlowbt femperatured MAPHHGRENTWnEnHRMh0s. A

br omophenol blue) wth and w thout reductant. The sanpl es were incubated
at 65[ er r ] ClPgliscessioniof thewonsiderasions for hyhridisatien pratioeolsis providsd &n Maniatis(chapteri de
gradi ent gel (ﬁ CEL[err] gel system from Pharnaci a Bi ot echnol ogy

Products) in a MULTIPHOR[err] |11 apparatus (LKB Produkter AB) according to
t he manuf acturer's instructions. After el ectrophoresis, the separated
proteins were éran fe(\)red to a menbrane (HYBOND[err] C- Super Amrer sham

I nt ernational) NOVABLOT[ err] = apparatus (LKB Produkter AB)

accordi ng to prrirgaebuichl Quipdsitlosy the manufacturer. 15 After blotting, the
menbrane was air dried presence of antibody fragnents was

. The
det ect ed by he use The following:illustrates representative phasmacenticsl dgsagefpemycpaiiningy o o t
anti - human Ka | | clﬁﬂé:PB@' B’?ﬁg ot statbt
di lution. Thep*;?}ggzgﬁﬁebog?q{r’\murmn ant‘gg%g’gl r ggngér??gom\x/ggdj‘\?ﬁgﬁgﬁaglgé%ghg
a chem | um nescence system (ECL[err] detection system Anersham
I nt ernati onal) e%g te sof Ir B -74 Preparati on of other humani sed
806. 077 F(ab')Z n proteins These Exanpl es
descri be prepar at i oA stérilg aquesussohstion, Tor ifijectivn] conthirmsh fee o B ition:
fragnments of_806.077 linked to a nutant HCPB (D253K; &51T, D253K; 25
- A248S, 6251TI3253K) and their co-expression with a gene encodi ng a hunani sed
light chain  go6df778Rfbday { PG canjfige encodi ngmghe pro domain of human
car boxypeptidase B to give the F(ab')2 protein with a nol ecul e of _
nut ant HCPB at Sediwm ecetate wibydrateof each of t he68mgvy chain fragnents. The
constant and hi -ons of of the humanis d heavy chain fragnment are
derived fromt%ﬁ%@ﬁhﬁ?‘ge or 1g& or 1gG3 Zg body i sotype. The expressed
proteins are 30wedn2® referred to as anti bodyo@smgne fusion proteins.
WD 97/ 42329
PCT/ GB97/ 01165 -60 - The
procedures desgltygied dbse of¥ajitlat féCadalt BuneReSI0k MlibWed Idays Ritdr B tired £ doses

sequences .. . _ )
. of prodrug administered at hourly intervals. Suitable CPG2 conjugates are any one of those

conjugates described in Examples 105 and 106. Conjugates with HCPB may replace the
25 CPG2 conjugate in the table. Suitable HCPB conjugates are any one of those conjugates
described in Examples 48-101.



derived fromthe table shown bel ow. A igonucleotides .for PCR constructions
and cl one screening are readily derived fromthe appropriate sequences.
To change the mutant HCPB sequence, the PCR tenplate, plasm d pZEN 1921, in
part 5 (a) of Exanple 48 is replaced with pZEN1860 for [ &51TD253K] HCPB
(described | WO9¥Bf%¥r ence Exanple 1) or plCl 1713 for [ D253RFERPHESCri bed
in International Patent Application Nunber WO 96/20011). To
change the anti body heavy chal n constant _.gpd hinge region, the PCR

tenpl ate, el inpart (a) of Exanple 48 is repl aced
with pNGA- VHeEERE 5 RS Exanpl es 39-47) or

PN&- VHss- Hul gG2CHa' stehNGqNamNeolueﬂ&Zﬁu?)njecnon, containiggOpe€ i BORIdBA: humani sed
anti body |ight chain sequence, the vector pEEl4- 806. 077HuUVK4- HUCK i n
part (b) of Exanple 48 is replaced with pEEl 4-806. 077HuVK1- HuCK or
PEE14- 806. 07 74y Wﬁadﬂ%? ﬂ'-hgon {0’ s PEE14- BB,077HUVKL- HUCK and

pEE14- 806. 077HuVK3- Hu are prepar ed as descri %ed for

pEE14- 806. 077dewachl§@lmh)@rﬂt¢1 part (b) of BEx8mple 48 but using the 732 base

pairs H ndlllg %%gent from pNG VH; 5 806 077HuUVK1- Neo and

PNG VHss- 806. u% o0 respectively (descC Bed in Exanpl es 12-38) in
pl ace of the TWweedl0! - Xmal fragnent from pN®.9sg- 806. 077HuUVK4- Neo.

Ant i body-enzynme fusion protein variants for each Exanple are shown in the
tabl e 20 bel ow. Tabl e Exanpl e Humani sed Humani sed
Mut ant HCPB Mok ! 'QBE

Enzyne 3 Atychal d&@ofconﬁgatef_rwgg 130, u\‘}szﬁﬁa gaﬁggg%ﬂbe%gb

50 HuExample 104G3 HuVK4- HuCK [ @51T, D253K] HCPB

HuVHL- Hul gG3 HUVK1- HuCK [ A248S&251T, D253K] HCPB 52

HuVHL- Hut gG3 HuVK1- HuCK [ D253K] HCPB 53

HuVH1- Hul gG3 Example 11HUVK1- HUCK [ &51T, D253K] HCPB 54

Eﬂxﬂi Eﬂ: gg Conﬂmcti&g\%gitgggg 077 %&%?625 o D2e5:|§y rll_lg@t chain varial>5le5
HUVHL- Hul gG@ region gendsliVK3- HUCK [ @251TD253K] HCPB 57

HuVH1- Hul gGl1 HuVK4- HuCK [ A248S, G251T, D253K] HCPB WO

97/ 42329 Firstly an overview of the humanisation strategy is set out in the following text. The

PCT/ GB97/ 0116,

58 |
HUVHL- Hul gGL alrpose of anﬁbw Zt\uﬁxa&%mon isto cFBngg lg]\e#%ng site of a n%xbhtﬁr]an antibody
HuVHL- Hul gGlL into the suppsitihgfrarhii@itk of a hum@mﬁnaaymﬁ&@mmng the chara@éristic

HuVH1- Hul gGlL . . .HUVKI- Hu 48S, 25 D253

HuVHL- Hul gGL antigen bindip Q}lé K)Fﬁ-%pe fi&é'z ggfmo&éﬁgatem odeThc feastb116ty of
HuVHL- Hul g@5 such antibobénbirtgering is a consbduehde bf Eidobdsk E%Bnce and strucfa#al homology of
HuVH1- Hul gGL HuVK3- HuCK [ A248S, 51T, D253K] HCPB 64

HUVHL- Hul gGL immunoglobylipgfegm fiffetent mammalian specissrp
HuVH1- Hul gGl1 W
HuVHL- Hul g&2 fnits H’G&v@s‘ﬂ@ the app m% é%%?éﬂ#i% Eg’k]sﬁ&gﬁae Hiable

HuVH1- Hul gG2 regions or coplgretntayitgideterming régiins FRPREOABM one antib@y Fv region to

BTV T QRS 277 10 O —

HuVH1- Hul gG shown that inHidditibn bBEKCDRs it is pftetbrbséssirithat amino acii!s'Lm the antibodyHu VH1

- Hul g&2 V| 251 TD253K] HCPB

HIVHL - Hul G2 frameworkgloR sd e e ““‘[Sfeﬂr‘iélt% F@K%isrw BW@BHCC such resiqugs

HUVHL- Hul & gometimes a{#&% Wand infludnic? i3 KbdtbiaBition of the COR loops.

HuVHL- Hul g& VK3- HUCK [&51T, D253K] HCPB anpl e 75

Preparation of [ A3k aseaftha$0§H{Y Pmdl’ AR Miag‘dwmemrg@(q&e)mquy was

felrjnilogin N gr g'; g'_ thade which com;;mskéth%ﬁ mnﬁe %rah@ & ﬁul]hgeq' of frgxgg\{l&ﬁ regﬂug fage n €
25 substitutions. This construct was used as a template from which further variants (Examples

12-47) were made by introducing additional "murine" residue substitutions. The rest of this

Example describes the Initial humanised construct in detail.



5 [ A248S, &51TD253K] HCPB | i nked to a humani sed (version 1 VH with Human
| g&3) Fd heavy fragnment of anti body 806.077, and its co-expression with
a gene encodi ng a humani sed light chain (version 4 VK with CK) of the
806. 077 antibody. This gives the F(ab')[err] protein wi th | ecul e of
t he pro-[A248’§9¥?2‘§i’?, D253K] HCPB at the N-term nus of each &iH ’mgﬁzjeavy
chain fragnents. The enzyne is activated by the enzymatic renoval of the
pro domain 10 using trypsin. St-dBdard nol ecul ar bi ol ogy
techni ques, such gfe fESI ingibd ﬁ}@f.ﬁﬁﬂﬁm*@ﬂnﬁmﬁ POIARR.J et d(IAP

g&% r?ﬁ“ dnﬁ%d};ho ekl 4] Ry (

reactions, dephos ati1on, merase chain reaction CR), bacteri al
t r ansf or mat i GASAS TkB446+34d4 ) ang ther light shainkappacvarighle region(RES i(Paim

Ve ati s ot ischpisb2, @PE e et 386 1645108 ol ok 8 Wit ipARG, 00T Y
edi ti.on: Col chufifahiafi@bodi flamewbikb Nuiefouy exaaipled ofSuctesgfuHammisations using this FW\O

97/ 42329
PCT/ GB97/ 01 Heftamework have been described in the literature and the 3 dimensional sn'uctu_reaoj these WO\l

York,- or fol | gueRGohiAfhs hECRER TN HARGR MBIt of MOHLAR 806877 hedvyareci fi c

products. n nost cases enzymes were purchased from New Engl and Bi oLabs,
but ot her suplight ehain vasiable regicacprpteinlsequengss with theirslosestigeldies Kabatimurine subgroup

A i gonucl eoti de _seqguences r red_in an | i ed Bi 0

DNA Syt hosi SEPORPRTERRBrR TR RS P e e bR B e pEbSIEN L Rl
cyanoet hyl - N, plotefhi sequenfdsOinlividablDNA eéqueiods wers desighed todéneodedfor thehiabsi de
linked to controll ed-pore glass supports,on_a 0.2 [ery]pol scale,
accordi ng t} lE%“EFQ)F@S’BF%W Heppgratsd themmﬁ%ag W jogal,fpmework

Mit ants of HCRBstithtnls ¥6nstde?B t&6o 5i on proteins were assayed for

their ability to convert hbpéary -L-glutam c acid or_hipputyl-L-arginine
acid to hippuric ahednurine866.¢ R [sirjuendssincerpersted gre slesceibertinSEEHD NOs28hp| e

103 or | Nt o7 gy cnglso i 0l AR Bl son s WUTHGH o QA 8 34 BRIP40

| mmunoassay teéchni'gues were carrle usi ng ased o
descri bed by (CDRZ)jasd 8997 (ASRS)refectivety. Chhe IDRs Tiepoyataf infirzheavy dhaimvanatisays,

Laboratory [Techni ques i . 1 S a J ecul ar. Bi I 5,
El sevi er Sc‘lseﬁé‘é’“g[?o‘fef‘gﬁ&‘g’,wg%a## ¥b?"%c1£§¥?’6‘5 PLRASHgN: %gf@%
procedures of (cHR2) 952100 ©DR3) fespdre6dly (wsing Kabai hbMenclature). In the hé&yGRiigr ate
pl asm ds capabl e of expressing the antibod -enﬁ&?ﬁum on protein i

culcar yor ¢ cerabimeessheydiiam| dengs VRASTFG 92530k 47 14g 4028 RITV:
| i iore _ M
b7 65807 and (ERBERmsgsiaRR wefithdd o bl RSN abflebibhcind figme Nhy Hiail vl /Y

pEE6. hCW i n wigionmotaliditibfiah fantwork shaniges wayemsde, ¢ 20 upstream of the hCW
pronoter h been nverted.to L1l site {St.e ns a cket .

085, Nucl ot ac doardatFhue e BNRSdorngts Wire ieli GRATE FoeBfKtor BE SR vegpion of
PSV2. GS with ¢he 80607 hilifidnised ahtibolly heavy (806 971HREVH B @AY Bght LRAD(Z069VTHU VK 1)al |

1992, Bi o/ Techngl ogy,, 10. 169)). a Cloning pre-pro-HCPB up to
restriction eN rmalrslemhnili'%fec?%mc@%nddimlframegeéreslduqstm) 25

Doubl e strandgfiomhfeal ThE aibody Piabi2 gk &5 siRfeh ih BEQNDAVOS 48R4 k3 Ray ent
application Nunbér WO 96/ 20011 Reference anple 19), a construct

consi sting of bppepaedby a varietyarnethads ingluding thogedssenbed by Gdwards POSIAMRS+
(Strat ageneyq n: ERa{E ' (44

b asm d ki ¢ 2P, PAEBSIEH, Safifhal L (TOM) B ey, abBESHOUS AR Sond908s,
enzynes, bei nFomet gndlarbbérti(1992) Rintechnique1f) 684-67 5cking Pixréeq h994RBicechnignesrl 6,
enzyme Hndl I _cuts t h | 8 plasm d.j jQr .o the start of the
pr e- sequence gpg.tlh‘gfe t M%Mmdéfélﬁgogﬂéﬁ@@m@%d M no
gg; 2 234218 (Pr OlPORethetRdd $imAartB thal BesEribell B Dayafaihén & ald1991) PRcNERY. Acad. Sci. USKO

PCT/ GB97/ 0116%8, 4084-4088.
30 The humanised 806.077 antibody variable light chain gene sequence (SEQ ID NO: 49

and 50) was inserted, in frame, by cloning into the pNG3-Vkss-HuCK-Neo (NCIMB no.
40799) expression vector. To achieve this, the synthetic PCR DNA fragment encoding the




-63 - DNA piece is referred to as the pre-pro-HCPB fragnment. DNA of the
correct size, containing the pre-pro-HCPB fragnment (about 1061 base
pairs) was purified. Doubl e stranded DNA of plasm d vector pUCL9
(New Engl and Bi oLabs) was prepared, restriction digested with HndlIl and
Xmal , and puMG97EE2? about 2651 base pairs) in a 5 sinilar RERIGBPTRLESS: he
pre-pro-HCPB fragnment. Ligation m xes were prepared to clone the HCPB
gene fragrrent into the pUCL9 vector, usingga nolar ratio of about 1 vector

to 2.5 ert,, f.l nal n of, . abouyt

the pr esence W G hght @mngcnizﬁ‘f\% g)e‘f’rﬂz"'ﬁ‘ﬁf %@vr'@?acq%m ng the

li gation reagdsirRRod Q@{B&ﬁnﬁ'cﬁn&'& fitd/\RE siviRAly betricted pRNGISVIREHUEKCALd vegiof i N
uo

DH5[err]. Cell ali s were plated on L-agar nutrient media containing 10
100[ err] g/ m whiebi cemamedrﬁ\aéﬂ%em& sequence and BNGK spnstaptregion codingisenvencasaTbel

over ni ght at csised for

m ni - p?epar atnigns cﬂ"gﬁ ugn%%%%lg{edﬁasm %9%0&%?\‘&1 ﬁ%‘i “@R& sanpl es were
an a:c ysed t)ys rmgmﬂrmvnn-m mddc@e&gdc:jtbﬂ w1§hnd; signalsequeqtss; kreghown mSEQf Dor r ect
configuration identifje i md contain agnmen
i 2to T he NG AY apd S espepielr e devegion eacned AU keroB o7 BTk LGk e

- G oning [A2485@25§:anﬁﬁ§?f5}&#§ﬁ§nidiﬁm%éﬁly%ﬂ the MunfH6REd GdRdble héd¥i/NO

aci ds of VH sei)arate romthe Fd sequence a neutral

pepti de | i nkehain gensisequengs ID NOch4 end35-vaasyinserted, @ fparne; by Sloning dirgedly injto was

i ntroduced i r I, the
fragnment of t %ﬁﬁgﬁg@@%w%“%% g%’asﬁ'é’ﬁé’e fgﬁé@tﬂ%mnet ed in
Ref er ence Eﬁaymh&:c?ﬁmmgmddo&tﬁimdmmm Hemarniseld heavgreain Igenef(SEQtIDNQSﬂSDp aci ds
of t he hunmani,sed 77¢.VH, .a_PCR was set up using.|O00pN\bl.s.of priners
OVE 00677 andves dizasged Wil BooR1 apd SR rogaichon e yanet S ignod iptq Rl Sigplu L ra@eish
appr oxi mat el )pm&-ﬂﬁgciéﬁl vectoPWhich dbikthisied e ¥H dﬂpﬁl segereeidalipen of

200[err]M Tag pol ynerase reaction buffer, and 2. Taq pol ynerase in
a final vol uflloeonswpyregipp Fodingequanpesy ﬂbewals\ anpretein sequengeof quplrteﬁ 10 '

m nutes 25 pn tion was
carried out M}g%%os%é ?F@ﬂe&v?cfr?ﬁ’ge;ﬁ r’(ﬁ-m{f@glm n%t es )P@F&ar] Cfor 2
m nutes, anfl wgfher wilTits signdl serjuence o8¢ sHtmtnImSEQ IP\NGS:s56ragtl 67 respectivelyudnditheon of

72[err] C for 10 m nute The PCR product

cont ai ni ng t p&storn @%‘fﬁ"%@gﬁk‘(ﬁ@ﬁ@ﬁﬁgm (about 298 base pairs)
was anal ysed for Ems\hﬁﬁammamsed aﬁmrddy%ns&uét&vdawoaﬁ&rdqgeommﬁtgeebr Ophor esis
and found to contain _predom nant|y a rect size

remai nder of SXREESSiRitRRd rqrmrwfl&éothé%t)??oﬂt%k hamhm Prut ?%&EH&%@M& ed
from excess rm%a%wegraﬁ aftivoig Faee PRI YiAH@ NGB VN80T iU VR MK -Neo 00,

Am con), followed I solfation by ethanol/sodi um acetate

preci pi t at i20rvecton mlnqh‘mgtams the humanised-tight ghiaingvasiable region HuVK1 WQW/MQ&Z@P

PCT/ GB97/ 0116

Fe- suspensi orfB O E RS v e resption ey Remffhend Sel ond re vebimap s o

with enzynes I%mesegal;lttﬁwe&bn baadldraﬁe)h:&t\ﬂamfplﬂﬁed c'merlﬂastmrspﬂm-olahs}ut 271

(doscr bed abiHperRrERL- e CHY Cohith duitins e B Mo POARH Bowranas i
kits or sim |%blc?&%ﬁ(SEQUDQU®9rS6%@§;)%Gﬂs diobdled i :mn'éaﬁﬁ@%me@sgmes

and a band of the correct size (about 96 base pairs) purrfred

Li gati on ni2%eandfalethp reaptionaun ppa 2tepgaroseand the fiaemepiimnd gxaired pndppiifind. Thet o

t he vect or ivasert (1
pCF003 to 2. SDN%?@EWHR‘%ag@%@%aé%ﬁ%&@%ﬁ%ﬁ%@t@?and a final
DNA concent r a8060077HuVK1-Hi€KNed véotay/t¢ prodgde cldnas bfithe dasivatia ] HuVE1 DNA

l'i gase, 1nM ATP and enzgrre buffer. Following 10 the ligation reaction the
DNA ni xt ure wEESHRESHOR ¥ ansf orm E. col i strain DHs[err]. Cell al i quot s

vere plated on L-apgke syhbtnicBWertBaHsfected iite NISD Aty eforadeld (EONUCENS. 8511 0383)
sel ection for pl asm d vector, and incubated overni ght at 37[err] C. "About

200 col oni e¥) Wiarstangdard feshnigyes oﬁrlmt@aomnowgamfmwmebﬂs@ for thegproperty of G418
nitro-cellulo 1&61%%%%@%{:%1&4@ ‘?&?r&ﬁs{e)i ’forﬁ)ro BO(R'QXQ\J %oﬂ%n ﬁlfe tl-
L-agar nutrien ia contalni ng err anpi c n as selection

pl asm d vect ohymamahtibédyi Fd:EﬂdSt\enid@Eérbmgm EBIS A3asFays dgsCriberbelosipl i cat e pI at e
was stored at 4[err]C, and acted as a source of live cells for the
colonies, the other plate was treated to denature and fix the DNA fromthe
i ndi vidual colonies to the nitro-cellulose. The nitro-cellul ose filter was
renoved fromthe. agar plate and placed in succession onto filter papers
(What man) soaked in: 1. 10% SDS for 2 m nutes; 2. 0.5M NaCH, 1.5M Nad
for 7 mnutes; 3. 0.5M NaOH, 1.5M NaC for 4




20 mnutes; 4. 0.5M NaCH, |I.5M NaCl for 2 mnutes; 5. 0.5MTris pH7.4, 1.5M
NaCl for 2 m nutes; and 6. 2xSSC (standard saline citrate) for 2

m nutes. The filter was then placed on a filter paper (Watnman) soaked
in 10xSSC and the denatured DNA was crossed linked to the

nitro-cellul oW@9¥3% tra violet light treatment (SpectrolinKEVER™¥o uv
crosslinker). The filters were allowed to air dry at roomtenperature,
and were then pre-hybridised at 60[err]C fg. 25 one hour in a solution of
6xSSC with gentle it atl or _exa eakSiig a Tech s RB™

hybri di zer). Not e W%& %Aaf"}cﬁWegptﬁggwﬁlgpn@wghen@%%)ﬁgl RG Qs
on the filter geated with 50ng CEA 1hrsomndearbbsatdﬁwwnaﬁesomiga:hffa¢m @affacapsmieas
DNA inserts of interest the DNA ¢ |.i nked to the tro-cel |l ul ose
filter was hbelgmasCémwaE‘ﬁ“&“ﬁ’%ﬁﬁ%W%Bm’éﬂ F@FP?PW‘QF@@E’““‘““‘IS‘F %par ed
fromthe [A24 “QPI% [y O¥fekn 30
About 50ng of §§EI§ &éqﬁéﬁ&ﬁh@ﬁ% dkg err"]f)%? fftlaér P-dCTP (>38%00/m\/bl)
usi ng T7 DNAS 20 for lpimhymotauempnraa!m oTlEIplalQ)WaﬁmaSbiid #BPpayiquly d@@h%ﬁ@ﬂh&"ﬁ'?
Qui ckprinme kit r eac d to pr d for es at
L er ] C The Hskasare A 6% 60 280 neutpied 3 558 frap Pl 2 uls” nghn ik

97/ 42329 was washed three times with PBS+0.05% Tween 20, 100p1 per well of a 1/500 dllunon of

PCT/ GB97/ 01165

m nutes, to défdRQriabelledgontsntiihumay kappeantibofy(Sigmad d ?%)é‘fa?a%éﬂl'f’b“‘b‘ﬂ of
6xSSC at 60[ erppsCrween20%nd Hctbaflat foomtetptattie O alrStkirgHlAfofin %t tleast 1 hour.

pre-hybridisation solution on the filters. Incubation wth ge
agitation w8 'ﬂlcmﬂlmdﬂﬂsmd aabgfste a8d then oncezmore Wit PBECToAkteetbindirigadd 1A@ult he

hybri di sation il d twice
DY Ph0a T by aat il aphR St 165 Gkbyc Siolpite dheletidiel g B
blotted dry, mgelwatin\n/oo hﬂst(Dgo Wwhiklis(a8aedonp eﬂfnhtablet\bﬁﬂlpn)déne&aﬂﬁidcar) and
exposed again fil k X T- ARS[ err over ni ght
at room terrper‘é‘!yéf%g%%‘ﬂ%ﬂgaﬁ’%é?% ngif ‘F‘}Wscﬁed]ﬁ%%‘g n¥8ht ai ni ng
inserts of intgy p?é&bmaﬂ\glﬁﬁmmhzsma&.dmmmmtgmthe strongest
exposure (darkest spots) Im In this series of

experi ment s Wbout 115%9@1%%@%@5@ $4., saelk well ofa a.@wﬁylmmwnlmm cogtehm
this 12 col onigg & %P:ﬁ@rh uhidh Fi ‘dﬁtﬁﬂlﬁi é%ﬁﬁnﬁ §it@ﬁcg7-§51 bx‘?a?elwer e

pi cked fromthe du ter, strea -agar
nut ri ent nedi abxmbdnatenoatglg buffdr(w{%(b]xfjérrchpsahm Slghwhl(]ﬂmaradd gcuhmdlan4°3 broth

Col oni 65 ver o TSR o N ot SEHETes B e SESF R 0Tt Tanen 2 BAGER TP Dy

These DNA sanpwiits130pi peravelllof BB in'BBS + 0.05% Tween 2y fof | Ro@ras idof tempéisture.
constructs of 15 the correct conflguratlon ildentified. In order to ensure

that no char@esheriate was vrghedasreviouely desasibed. BRQOMA of fegtsample added pey wilade PCR a
~ nunber of cl ongg,palel Bt Bt fiberdthre Fori2HouRAN A@H%ﬂﬂa@’%@washeé @l Tinfe® KthNA

~ preparation using standard technol ogy (Q agen plasm d kits or simlar), and
the inserts scRBSH5l Trweenp0s toPut pdr well ol HRPO-labellgd goat hbhuncha kppparmnbodyA

Contai ni ng_t ne S ATEENSES pAEGHEPABSINS FHEHibeep 2 bl bEroBn et o,
\N/CH) gi 2 Z) u !Ost oeém;aahg plaifortn (oaat least lalguggl\\am ﬂats)af] lisa:g;hiécgme%?i?l& niote W PBE
Doubl e str an?ttf Jé"wg’ Wﬁadﬁf‘ap‘ﬁ%ﬁg&"t\ﬂ%y ‘F%\?fii% éesﬁqbedlag@f@{llﬁe CEA binding

construct consjsdy.ng of the humani sed 806.077 version 1 VH with human |gG&3
CH and 25 hinge reﬁ&on cloned into vector pN& (see Exanple 44), was
prepared using st andcipnenaund torshesw Fs|besspxpression end SEAdindingdevelsovere saldctedr ) |

and restrictio r t
a1z, -cont ai ni s HfE G dhetln g 3yl e AR e cced S R conighin Bin G by
airs) was urcﬁtermiwasﬁehhhémntaxpnﬂedis@tﬂﬁmoi larerpratiueshont wes akéh ,(Widol
ICI%ngl a%]d : olLabs P eistri tiolml estued W uﬂ‘Ilg?tl aﬁld XrFaI ,
and purifi et? m%degaégygg §§ @é@&t’%‘? nilyen F‘élfmﬁﬂﬁn@:a“’gﬁnpﬁgomls o
humant sed 806 ftdsh cliflurk di#d) tand the grown forafuﬂhérq|4‘a§1§s qhe BGthéh F@SY,anbbdy and
purified DNA sanples were checked for purity and concentration

estimation usi fraemerphwasben eyrified fom the prifuessugernasans as @qgchetipp Fepowie ¥Randar ds.

L




WD 97/ 42329

PCT/ GB97/ 01165 - 66 - From

these estinates ligation mxes were prepared to clone the humani sed 806. 077

Fd gene fra rren%g?i nto the pUCLl9 vector, using a nolar ratio of about
B97/01165

vector to 2. WPt and a final DNA concentration of ab

2.5ng/[err]l, in the presence of T4 DNA |igase, 1nM ATP and enzyne
buffer. 5 Follow ng the ligation regction the DNA m xture was used
to transform 'a..ﬁl‘lisl _t3§ai n DH5[err]. Cell aliquots were plated on L-agar
nutrient nedi T ng 100[err]g/m anmpicillin as sel ection for

pl asmi d vect oFurtb:el-d:ohnbmdﬁahsad‘_ hawveanised heavytand Tight élatn vakiabdowegiongene ol oni es
AL TN e T R
and a construct oftye MG Hulnaised¥08/079 U&rﬁﬁ:le‘?&i%]@géng?ﬂ&h bis6 qsed-f@tﬁg[ ﬁmﬁ%lﬁe

contai ning the humani sed 806.077 Fd fragnment”fromthe Pstl site to

Xmal site i $ ¢omstywetion of iRy Zene constiucts whithsontaigedadditivnalovnigdrageworkd i nt o

pre-pro-[ A2483,..G25 HERB- | n . . uhl
stranded DNA %?ld%as%d% g@—%é’gﬁl ? gﬁeg%%er'}%eﬁt‘%? %5%3%9“ %éﬂaﬁpgp%ér%gségub ing 15
standard DNA ¢sestins alueagenesiQl hohis tephnigie phriofthedrigiialigdna was reiivsled @ testrictioron

di gested with Pstl and EcoRl enzynes. DNA o{ the ¢orrect size,

cont ai ni ng t h¥th ENRIAPEPR2S HBIqYe snzypcs fTo the rpmplete plasaid vesies apd thgn roplased)byy a5

purified. Douhsubhd sandtd DNAeassdite éﬁi@ﬁ&df@ﬁ&éﬁmlﬁ%%() nucledtaednent ed

above) vvasdprepa_rgad, restriction |%ested with Pstl and ECoRI, and purified
(about 3950t0byhsidised toggtherto formapNA dragment avithithe appropriategahesivel esishbodirecrd

f . 20 i [ ' . Cl ' 40 d
gene. T agont IPEBh WP B i Barc i RSl Y ek B ARG )"

vect or to 2. 5DNeAsehatges.aRurtter tonbsihatiohé of mutativns oithinreithér che lebvyaedydight chain could

2.5ng/[err]l,.in the presence o | i gase, 1pM ATP, and enzyne,

buf fer be alo iasPf B Sl DA Bhetoen: Fidhotecs Lt b GRRrpr A Sriania by
used to transiglisiighh€Hailaé aibue résridddnleftybde sité! | al i quots were plated on
L-agar nutrient nedia containing |00[err]g/m anpicillin as sel ection

~ for plasni d%ect or Thrambprthervaranteef therumenised light chzin ariable regionwerp prodused in

col oni es wer e _gqd:itiard . &i i Wk anded
pl asm d DNA. ﬁdggﬁ%ﬁ%ﬁi&%ﬁs{gﬁ%@e Q%Ircgk %%%?%ﬁ%&ﬁdﬁg}zﬁé ;&lea on ecr?gglérre '

- di gestion, antu¥KZoHsYKdend HaVKHeepectivelyc (The tighitichain siariable region vagientt HV K2 .

This plasm d c¢caontai ping.th r e~ pr P 8S. G251 T, D253K] HCPB- Li nker - . 30.
T Pl 0L B B B R U Rl € i e
Cl oni ngpr e- pr ehdnf2 ¥AE, (Kdbat horerzRikiré) Wit the ety (SEQUDENO 490 bEiRPmutited bl dadsétte0

EE6 hCW vect or W0 97/42329
IF;CT 1 GB97/ 013% tputagenesis. The plasmid pNGA.la-Vkss-SOG 077HuVKI1-HuCK-Neo (which congains the

Doubl e st r andggmpidie Himams@ightmRia8R6 zqui.oa;qmﬁrsbfaa@&agaééh usitifthe ResBRA6LD
usi ng standard DNA t echnol Og'ﬁm(d' agen plasmd kit or Simlar), and
lgcsamt&;ﬂ

restriction degemes§aci] and Nhely paded nn g 3¥s agamiagelfand the exeisedect
si ze, contai ni i 0 . J (.fied.
5 oub TAEEpSepmt YR U Kitund B, médine BROEwROMES RS B
was prepared, gel, reesveredind gtoredi ag) 299 € dntili reduirell. NTiwé bligondcléminlkey (comaidingthe f i ed
(about 4775_pase pairs) in .a sim]ar manner fUSLOoN prot.ein.

Lfati on m 28 devien Buschmte e dtteBfand Tathretet RECHET b Yok e g,
protein into tofiforticiebtided Seft hybHikd¥byhadaRE 200 %raélia@omcm dhucleot @S a thidl of 5
insert, and a final DNA concentration of a

out 2.5ng/[err]l, in the
presence of TA0mlef HpQekeating eI X andiadlowing t i nl%?"fﬂgﬁ?wl?d!]) B%%%-n@ﬂpmeles
| igation react] i : : i in
orer ). ol 10 B ST kil ol 3B bl BRPHE PPonupEfba SLLE,
100[ err] g/ mM ThisBNACckssetie" excharge poiduced thaodesipdddSulVKR2 DA and proaein séquencbat ed

overni ght at,  3Ler A nynber of . colonies were pjck d used for

m ni - prepar ép |(§h§ I&]‘}gg'o@d?“grggﬁlﬁ%e‘ﬂ PBF%%‘&F%“BNA?‘%%&" pﬁ&"%s's anpl es were
anal ysed by r egll07o0iPR23WCKResli gestion, and a construct of the correct 15
configuration identified. This plasm d containing the pre-pro-[ A248S&5

| T, D253K] HCPB- Li nker - Fd( humani sed 806.077) in pEE6 is known as pCFO0O07.
f) Cl oni ng Hurmani sed 806. 077 |ight chain version 4 into pEE12 vector




Doubl e stranded DNA of plasm d pNG3-VKss-806. 077- HUVK4- HUCK- Neo, a
construct consisting of the humani sed 806. 077 version HuVK4 with human CK
cloned into 20 vector pNG3 (see Exanples 12-38), was prepared using
standard technol ogy (Q agen plasm d kit or simlar)pcp8forodfes i Ction
di gest ed v%ﬁ) ndl 11 and EcoRl enzynmes. DNA of the corlr.ect 57?02(31_

contai ni ng the humani sed 806. 077 |ight chain (about 2022 base pairs) was
purified. Double stranded DNA of plasm d47ector pEE12 was prepared,
restriction di gegled. D with Bl aldiné8Gd 8RR D AL @bout 7085
base pairs) in a§5| le’a}Pwrranner to tﬁe 25 hu%ﬂi?e’é?BdG.O? | i ght chain.

Li gati on ni nemenviatee)wasgansmicied using synthetio oligommiestidts (SEQ HdN 62 and §htto chai n
into the pEEl12 vector, i lar ratio of a ect or .5 insert,
and a final m%xc%‘gﬁgwﬁéﬁgﬁﬁ?%%w@ %ﬂb?’f%%lﬁwx)%%ésggéﬁe of T4
DNA Li gase, gy in pladthiR titstprREson Wecton biNG3-Vitse!8b6 07 7THL VKB HUCE®doON T eact i on
the DNA m xture was used to transtormE.coli strain DH5[err]. Cell

al i quots were pl Thelightchain vagiableregion usrianHuYK4 wen peoduced by adiffesent tachniguey
anpicillin as,sel ecti nfrglﬁ g& | AR '

37[err] C. A”thercn‘ﬁ%g&u&q &8 onlﬁglg rﬁ%ts%‘lggcﬂge éénng&&g&;g@?%r B@ité?%u\ﬁb,

M ni - pr epar aiiOMe arfino d6id bhahge LW ads plodecet 8y a PCROWtagehssiseclitifkes Thp! es

were anal ysed by restriction enzyne di gestioeg, and a co struc& of
VO 97/ 42329 vector pNG3-806.077HuVK1-HuVK-Neo was used as the template for two PCR reactions

PCT/ GB97/ 01 . 80 - 720C 15 all fc. = vﬁgsl' t he
correct conf 6gbucr’zg'?sl’eg’nssi g’e?](?tslef’l-{ad. ’ﬁlul %ecg?rasﬁy?}e%onpgt:fﬁls,ﬁg CRE T hunani sed

806. 077 | i1ghdescribed)aiReaction A used theisgnthetic/oligasucteor6€ Sxquence pryners SEQ HANGS:

"t bpGFo0B) 466 %3 67 ad Teaton i Be SYTHIEN SleRRAeaR AR PG SEQENGS: S nt o
above), was MQQMWﬁQfmesﬂ@mﬁaEﬁb@Mah@BPW&&‘gnﬁﬂéaﬂﬁﬂgtﬁlswlﬁsél ki t

or simlar), and restriction digested with Bglll and Sall enzynes.
Restricti on pairsgand2G5diasq pairg respectizely CTbese reachiempradysts were rus aniae2 ‘ragarosegel t he

CW M E | eader,, Dr [ e ' ' 'Rﬁﬁﬁ"'

enzyne Sal | %ﬁtsgtpmq% Oﬁﬂ%ﬂﬁg@%ﬂ%a g%%h%@%%%m%odons&%&{iﬁgm

Era'lt) ure pgqselill)xe gelﬁhﬂ\rdné\)rdrélb Miztwes;ﬂf vgtymg ani](ﬁntsmlﬁ tlaip:ild»dugts tAhandfBiwere made aﬂdcaii n
about 4844 se pairs) was  purified. Doubl e stran _ )
Vector pOrookES reakaons Pl eing e syibs Pigp BRI WEGILEAS St &M o
purified (abReiiiddAEdieas. 706 biss paird) vis Higtttb it BRMEdirideion bifmiey BhcPandr O €i n.
Li gation m xes re prepared'to’clone the ,

[ A248S, G251 TXbaIzakthd@hBvage prastucts isepasat¢sak 290 6g07%)getl The bandofishe expected Tl

t he pCF008/ 4, vect.or. using.a.nolar ratiq of ab Jevector to 2.5 j rt,
and a 15 fi nsﬂsem%ﬁ@éﬁ?ﬁff‘?{%ﬁ‘%gﬁ%@{%ﬁﬁ #@?W" 9%%‘%5“%%&93%& of
T4 DNA | i oS the véctod NG 286601 7THU VR ZBHINEK NEofvettor (witlidhohidd Deerd giévibusliadut with the
reaction the DNA m xture was used to _transfaorm E. col i strain DH5[err].

Cel | al i quot FestFistien gnzymesSasH/Xhol and subsequentlyiisqiated)and Sivs sicaed the dowicd 1 ] g/ i
anpi cillin agy, 4%&.?9&1 L@%fﬂeﬂﬁéﬂe%éﬁfh?fqo: 30¢nd f‘ﬁ‘&hﬁ.ﬁﬂﬁgf SprEsBiof Decrdt

37[err]C. A nunber o oni'es were pl cked and use
m ni - pr epar apNG3sViacs-8000TVH VR 4-HnOEBeNewl. asnmi d DNA. These 20 DNA sanpl es were

ana:c_ysed b_y rejsé.r '#e:(_ti ( nasar}%}r;\:ofgre est i osn ﬁ%ﬁgggﬁégg&ﬁ&ﬁ%%&d&&%gct
configuration identi . g%‘m“&‘ -
[ A248S, G254 Jmm@mg%a@nwgé-fg&@hw dssdlﬂrhomlsioxﬁ%@) SRAGEE wertall&Pdy) i

the GS expr essi on vect or i's known as pCF009 and a plasmd map is

.
shown in Fi g@gé’l@.towl(hesmeb’mdh&#m chainyadahig region yausnt Hu¥HR wese chai n

HuVK4 h d . - i . 1h f th
plrje- pr gr Fé4%@&%@€?&%§p&ﬁ@ﬁa¥%ﬁ%ﬁggghosp%q@%gt. gﬁ)noiagﬁs hown
:\Ig SEZQSI D NQch&%éh) mgl (Khigat mhemmﬁa)df it ti gei© (SEQ ID NeX 54y temginiutattd by D
i : ression o
Pro- [ nut ant | [GeSSeste ’?‘Wﬂgﬁmﬁ- abhenlaspiq pNGAHss806.- 068wV -HulgG2 EHE éwhich

oo asai on bpoupi pe semplectiabitbd WA I LB ER REOREROS IS o2

pr o- HCPB enz\digested asingithp testriztios enzymes Stul and Notl. The digest was then Joadedona22 %

agarose gel and the excised fragment separated from the remaining vector. The vector DNA



WD 97/ 42329

PCT/ GB97/ 01165 - 69- The
preferred nmouse nyeloma cell line is NSO (Galfre and M| stein, 1981,

Met hods in Enzynol ., 73, 3-46), and is available formthe European

Col | ecti on M#%m Cel| Cultures, PHLS CAVR Porton DSSH/CREMI&,
Wltshire, SP4 QJG (ECACC cat al ogue nunber 85110503). These cells were
grown in Dul becco's Mdified Eagle Medilggp (DVEM 5 G bco/ BRL) containing

10% heat inactjvated foetal calf FCS) . . F i f
o o [ 2455 AT KA d e ibe 561 earere A Sloia rASCannti resigls T45) o
pl asm ds WejliortieROtiddd Webd8ksigHes eyrthae MBEEID ROH 70&d T3P \hybtidiaea dnd'he r 0geN,

Cat no. V780-20) which contains the neomnmycin resistance gene for selection

of 418  preductligated dineethy intoghe preyiously prepased vectir cFhig BN4¢ "cassette” skehanged (from.

cel 1 byt AEOMER E S PRVHD il dhF Bt beaiBRE (T RO 7R AP 1S ditadie
Conpani on5 tydack/ii the @spressionastoPpNG4-VHss-866.0 7 H/H Hplg@2iCHI'i nvol ves the
cationic lipid nedjated deli ver%eof pol ynucl eot i des i nt o eukaryotic cells.

The cell's were Sumilagy, BaVEl with the aminoragidsbangss TV fideA (Fahat nupensiaprede
"ha ] Soucves bRl BARE il Uipthbltudil (sBQ TP H0!T8 B i wells s |1 ©

(450[ err] | )case therviestor! piy€idt VEiss+86t07T7THEVHEERIRG2 CH])' wasaligested 0Sifg ther | | ) and

i ncubat ed at r,opm t enpey at f 30.tQ m nutes. This, m re S
hdded t o soBTERaRenaymeiad mo s, The sypmefe DRA Csnsehe Sias Bgasca dhiee b into %) oo
t han 100[i@r : r ) i free
ot um ( CQOTEr oy ftepded vetlor KOIGMICE MieRFad IOTES DA SRR sequenceSEQT |
and the IDOND! 28 angkiR) dn the expression veesonpN G4 Vies-806. 07w EBHalg G2 LB Lt 5

hours at 37[err ], . err. i;ncub .. ) DN?7 Lnin Lym was
t hen repl aced Wil'ts:'f"l‘hﬂ‘z')’?‘l'rlﬁlgE cﬂ%’kﬁ %%f%es;ﬁ@&mﬁ?ic ‘ril a?‘ﬁ&l%a{l]%%ﬁ@aeﬁd t he
cel | s i ncubgnsifines iy FiYHR (SEXN ED N 74 ghd\e5) ahd HRVHGAEBQ ID NO:c18anad g9 ) Wi t h
nor mal DMEM nedi um (8m ) containjng, 10% F the cells_incubated as

CS dth
brevi ous| y YaneRy i hisavas achieied P digosting sbe GNGA4Y Hor 8067 ot HaRWIBG2 CHEK t ne
di i o . 15
o) ing Rt 43 the conb e REHSEPNG ol Blaglg e 200 Bashits G N (
(appr oxi mat mesyicGorbiragment sfter sep@fation pn @ 204 agamwse ggll Tbhefragment wes weomered and nedi um

i nt ' -tit | L 150 ' ; di [ :
The i cr o- 1 PPty g ae i aNG:Bss B e Ml el Rty bt ' O
37[ err] C i np@nWifestcd Ivithihe damie Not 2 Bkl WHe Reskrit@ibl efzymes and 8l Veuidr frag@Entvi abl e
clone formation. Media fromwells containing single viable

cl ones was purifisd).f Dhe reaudting plongs gonteinedsthe desized HpVH4t PNARnd pratein sea8enci ni ng
*418). T i . { i Leh i
el Sh (1 e [(SERUBENGEES i ¥l 5L eeilth vaRG: PRSIV OBV IS D 80

Nunber WO 96&HIQ011 Reference Exanple 5 part 1, except that the secondary

grc];rl/ ggg% /01165 HX@H%%%%%@ 8mino acid changes V67A (Kabat nomenclature) was gonfguqted

sol uti on Waginh eytikaic olisMuRIRbIidTPSISE I NCR 3D iand! $AR A LAk Hie vaBlot PRGFEVEIKAPPA

i ght chain er oxi dase conj ugate, Sigma A/164). Positive sanples for the
CEA ELI SA wé06.0ZTHWH 4iulgG2 CHbwes dintgs] eimithorsekdicicnByweyNotbandSaclli t y (as

d i bed | | Qwi tjvati . | of t domain f th
st on_pr 88 Ak shashetc SHHh oo pectly SR i pr el el REBL G T
PH 7.6 at 4{Rédubsite@esifed!HUVHS DNA dndPfdtéif SeqhicB GSEQ 0D PHO 8¥ind BS) indwi ti on of

a five fold excess of soy bean tr%ﬁSi n i nhi bi tor'). A nunber of cl ones
wer e ident i fexpessigr vagtor pPNGoidesctP6,0d dHuVHFrilulgBGECHYsi t i ve for both 806. 077

ant i body bi ndi ng . - LVIRY-
These were furth u%}%@g@ﬁ%fm ﬁ%%éﬁ%%éﬂﬁﬁﬁgﬂé?ﬁ% @?&\é{\%@%{ﬂgmﬁ)n t he
same nmanner W ddfffikiel @Sing Bynthtie biigérivelRatde SEQID NP 86 awi 8Py antd@orithisber WO
96/ 20011 Reference Exanple 5 re j,. except that the an%éi body solution is
changed f P8RS theyastqr RRG4; 5§’ﬁ9¢1ﬂw rHulgG2 Grinwas Rasstes wsingmie chai n
per oxi dase O | 6 | i sl

predom nat el rfs@?tgﬁ %@656%1%%?1 ﬁmi‘ ?s‘f %)}ﬁltﬂg ggtﬁgﬁélasg‘lghg@ E%ﬂ%’?{gﬁgn
expanded, tested for stable generation of the fusion protein over a
nunber of generations, and the highest producers bul ked up and stored
frozen 15 in liquid nitrogen using standard technol ogy.




Anplification, high-level expression and fernentation of fusion proteins
from NSO nyel oma cells was perforned in a simlar manner to that

descri bed by Bebbington et al. (1992) in Bio/Technol ogy 10, 169-175.
Fusion protein wa gurified, and the pro-sequence r enovepcpepemaesi bed

i n Exanpl e 1@?”@8’2 Exanples 76 to 101 Cl oni ng and expression of other
vari ants of pro-HCPB-Li nker-(humani sed 806. 077) Fd + (humani sed 806. 077)
i ght chain The nethod for the4feneration of fusion proteins

wi th other W}aﬁ ,eepldP&E% o &ible Aesife@ HUVEH6 DINARint pebtéin séquentp (FEQ 5
| he‘m@ﬁ{: ption t o%?ocﬁ;béﬂﬂe B

(above), wt at 1n part b. of Exanple 75 there . was a
substi t ut i on IFNQLEEEK]8oYIARheoexpfession VErg PG4 HsT .077HuVH6-}§ulg8§ ch1Y

[ A248S, G251T, D253 the plasm d S ' € afdFY re(g%' on was

pl Cl 1713 (as ﬁsﬁfﬁ%‘ﬂﬁ”é@@ﬁ%@%%ﬁgﬁ%ﬁ oo Nu%ber WO
96/ 2001 1, Exgdggnaa@ cSiabines tho BEMEBGSEQRDNO cT4cand 7.5 )pand  Hu V6 (SEQIENOVES v
After cloning, 1dentification, and sequence ‘ig ﬁ%ﬂf\'/ﬁnnﬁdﬁ%%ﬁh@Hg-‘ffufléi ng
pl asmi d contSaandi89g variants; r Thiy wassshipyedry. digespng thg pNG4-VHss-800.U77Hu g
pre- pt 0- [ G251 1 PR3 S W shalls 2Rkl R Sb1 1013 1/ . 200 K0 faibd NGB
Pstl site (at 7 5

PCTG GE?W 0(1 gﬁﬁsuiﬁtangﬁagmetm afte:t; sepEration on a 2% agarose gel. Theil'ragment wamctglgredm nﬁ
aci -in the pUCl9 vector bac r ed i ace.o ‘. e
subsequent cl limn%hﬂlﬂ@wﬂss'sogogﬂf“%% 1 (ﬁ?(‘f&tﬁre@&fc&tlﬂ%gﬁagﬁh# 8‘5{1 on
proteins wit hwgih saliE N ot P AR M1 YR RicRbfT bz ned fhd the vébisr fighaitipasifitd). Fhanpl e

75 (above), w e exception that in part c. of Exanple 75 there 5 gﬁs a
substit uti or0 edsutingelonsicontainedithaidesired HuVE7 DNARE pratein sequence (REQIRNG: G 1

wi th human I or .1g& CH and hi ' | g ferr

806. 077- HuVH aﬁﬁ%&a eﬁhe%r!gem“d%&!?“&?ﬁsg%ﬁeﬁ?‘ﬁé’s*?egﬁﬁ% 51311 " After
cloning, identificeahinbiatichidf SRHUEMARMsQKRAVY adilighnchiainevarietsle periervgriantpwersni d
containing the 1gGl or 1g& sequence was used in place ofeg@%l? 5$i t he

subsequent  @hade by gxcisiag the beryy chain Fd gene variant e 1 AL of
fusion proteins w )éﬁéd. t MSGhing thRGfaehért ihto@d chai n
was simlar t&Y %%rr}gg%giﬁeg Ol négx%!rg{sgh?%g?g%gve), vl\ﬁ h thg. exception that
in part f. of BaxglSall sités dfhisr lightelmiravasiabtvectonta produse a SP-aXPrESSioN VeFIPEAORSIKL
ei ther humani sed . 06. 077 .Lc versi.on or. version hnpl. :

806. 077- HUVK4 -Mhﬁ{lg("%@a Pegsiplggombinantions of vagnty %”s‘ﬁ‘g‘é’{ ﬁ'\?@“‘;‘/‘?‘{‘?"ﬁmﬁ’t@ s bght o
iden“fiCatiO%haiﬁ%ﬁﬁgﬁf@ﬂs&lfwéﬁﬁeﬂﬂiélﬁ%ﬁﬂ&ewﬁddmg 15 pl asni d
containing the alternative li'ght chain sequence was used in place of

pCF008/ 4 in the subsequent cloning reactions. The fusion protein
variants for ea appl e. ( (6 ar I Dat £ Ol |- Q0 e.
Yabl 6 o hppiesCbidafing gt K i heavy &iiPifht cain Variafle bl urdal
Mit ant HCPB  [Example | Héavychain | SEQ mHﬂaugnc&ninn SEQID | Co-ckpression RiksmidyVector
Enzyme 76 aiable 4u%;H | 9Gsiable VK- HuCK [ D253K) HEPB
77 - Hu 183 UVK4- HUC &251f, D253K] HCPB

78 HuVHL- Hulgadn HuVK1- HfeRe [ A248p, 51T, D253K] HCPB |
79 - mmrﬁm—mmmwmmﬁw
HuVH1- Hul gG3 e 71| Q

54 and 5p A{Z 4 8[@:\'&5 1Th662\)§§ MGHuVH"[;HuVHIE\EgGZ

54 and 55005 IRVIGPD | 64 and 65 | pNGEIGHIVA/HUVK3/HulgG2

Hers Vl‘ﬁﬁ VK4/ G2
54 and S5 \b 4 VRS 1 1 7(92%"?@' PR f96HuVHI/HuVRA/HylgG2
49 and 50

74 and 15 B PNG 806HuVH2/HuVK 1/HulgG2

wl=Eks N V4

74 and 15 b A8 (L "‘i'.ll &?‘gf'pn:p 1 &%806HuV£27HuVK2/HngG2
{74 and 75 HuVK3 64 and 65 | pNG 806HuVH2/HuVK3/HulgG2
74 and 75 HuVK4 70 and 71 | pNG 806HuVH2/HuVK4/HulgG2
78 and 79 HuVKI1 49 and 50 § pNG 806HuVH3/HuVKI/HulgG2
78 and 79 HuVK2 60 and 61 | pNG 806HuVH3/HuVK2/HulgG2

78 and 79 ‘HuVK3 64 and 65 | pNG 806HuVH3/HuVK3/HulgG2

HuVH1- Hul gG3
HuVH1- Hul gG3
HuVHL- Hul gG3
HuVH1- Hul gGl1
HuVH1- HU gGl
HuVH1- Hul gGl
HuVHL- Hul gGlL




88 HuVH1- Hul gGl HuVK1- HuCK [ D253K] HCPB WO
97/ 42329

PCT/ GB97/ 01165 - 72 - 89
HuVHL- Hul gd HuVK1- HuCK [ @51TD253K] HCPB 90

HUVHL- Hul gGWO 9742329 | ,\/K3- HuCK [ A248S, G251T, D253K] HCPEPCT/GBI7I014%

HuVH1- Hul gGL HuVK3- HuCK [ D253K] HCPB 92

HuVH1- Hul gGlL HuVK3- HuUCK [ G254pl. D253K] HCPB 93

Eﬂxﬂi Eﬂ: gcz 7 Hum/hlul KI ;4| :-;Ex&p(;l T PeRe %égeﬁsmwmmﬁ )
HuVH1- HulgQ 23 HWK4-1 Wsl [ BPNG 806HuVHﬁuVK1/Hulgez
HUVHL - Hul ggz_ VA ; R e G DT N Fobtiny HAV K aigts
HUVHL- Hul gc 24 | HuVEf g W 3 PG BOGigy Fa/ruVK2/Hulg
HUVHL- Hul g7 25 | HuVBA/KL-|Rdsl | [HeXKS, DASBIGHEL[IDG S0GHuVHABIDVKIAuIEo2
HUVH1- Hul & bt bt e e "MLW
HuVHL- Hul gcp % PNG R HIVHAHUVRAH

HUVHL- Hul & 27 - I, C saﬂ]swm B06HUVIBARVIOV LT
Purificatio =t ! -y y T
Purificatiohgp eqri ol , T antrbodv- “n%cju”e
fusion prote¢i M8 [nayiuMHS acHiséenddS f 64 and|65 | PNO-ROGHRMHS Hy YK 3tuiz G2 | |
super nat ant $~g—sYverg T T R4 3nd 85 !

Purificatiop ol mirine 806 O al

constructs §ndtf ul]l y H4¥Bfni siid a8

anti body- enIyTRS T aVE6 DT OF 83 a3l 85 O flerr]

constructs Wwere. adhieved by bne aqr _bore 10 of :

affinity chiort odr afthYHs ~ o888 8| h MK hr %V‘Hb‘f“"““vﬁ?’ﬁ‘f‘é‘?’n
protein G cHTOIAT 0T 3wvHie | NFE8Qand80C 11T HRVAG) C o[ TOGATT | PG SUBHLV IS HUVRA/HuIgG2 |
puri ficati on.qof 306 077 ahtibody i%.z fucibne (cg a)

Antigen Affilni¥y dnr SIRYHSgr a8V VKIC, - 49 Ay P%ngﬁ‘ﬁﬂﬁ“ggﬁﬁ?‘@ ,

to which thg pse €N AUVHEIE OpI0.ahddi PNT HEVKEY wa&aﬂﬁlramsmmuvmmwmmsdnsed

on a colum ; - w-sa—ﬁp—bhﬁ el } Vi a
a stabl e estier”bo tor epha 0S8 h E’é or np c?'éd ﬁéau -acfcva €
prepacked i cadl unins HUNHPr ap Wrand 91 CoBpVKa( 10 abd 18 msnﬁﬁu\'ﬂﬂé{ﬂd&ﬂlﬂm&b

matri x was ¢ et t-rrecl —fetri=t oWt st=~grrctar-t-rrestrrettoms o ovrroet—rrt h

t he product. - Preparation of a 1m affinity colum. 20 CEA stock
solution (8nmg/mM) was first diluted with coupling buffer (0.2M sodi um
hydr ogen car bonat épalogdistyswithi Examgplie bY, Extemple Hi8 w83 produced by gedstrodtingem¢a-at i on

O 2Pl M expression plasmid Cantashing Both the 806.077 HuVK4 light chain and the 806.073 HuVHL _

col um was Wasinghiih varified regi‘onlaﬁﬁbdag?lgdném s casl thd gidsﬂm thapRGAOksexceedi ng
lm/mn. Imediately after he CEA' ligand (I at

t ed
onto the cof 9. 077H!IiW-&§CM°W‘°§e‘H‘N@dC‘E'Ea“!ﬁibhhmeggEhtl lg%:‘é; Eetrggiﬂgf or
30 minutes at %@fl 85, r—,g ag%a%%%rﬁ)e&%& L& @ik PHBRubN AlyRRC AR SiUP! ed

to the | |gan0HWere
Sall and the vector run on an 1% agarose gel and the vector band purified. The plasmid

pNG4-VHss-806.077HuVH1-HulgG2 CH1' (which contains the humanised 806.077 HuVHI1
heavy chain variable region (SEQ ID NOS: 56 and 57) was digested using the restriction

10 enzymes Bglll and Sall, the reaction run on an 2% agarose and the fragment band excised and
purified. The DNA fragment recovered was ligated into the prepared pNG3-Vkss-
806.077HuVK4-HuCK-Neo vector to produce clones of the desired HuVH1/ HuVK4
co-expression vector.

As described in Example 11, these constructs were transfected into NSO myeloma

15 cells (ECACC No. 85110503) via standard techniques of electroporation and transfectants

selected for the property of G418 resistance. The clones obtained were tested for both



5specifically bound Iigand was washed out of the columm by three rounds of
al ternating high and | ow pH washes. The buffers used were 0.5M

et hanol am ne, 0.5M sodi um chl ori de (pH8.3) and 0.1 M sodi um acetate, 0.5M
sodi um chl ori 4.0). In each round of washes 6m of Gpdieiie8’ Was
washed over t%g’g%élgﬁ?m matrix. Finally, the colum was washed Into

storage buffer (0.05M Na[err]HPQ err], 0.1% NaN err], pH7.0). 10
Purification procedure The cel | -All-t ure supernatant contai ni ng
the desired F(gah if, Bl %P%?ﬁb& d BLISA and CEN BRling EBOSA Bskdys.
F(ab')[err], humr?&?gé]é’kgg{g.%% %?g ' [er(g?f or an%ni body-enzgrre f usi on
protein was Cldadsiiound td sibwithe bespéxpsgssion enhOEA dimslingslavelswere s¢lected; pxnapded

passed over the,l affinity.,col t | ow 1 at e L@

col um had pr Eg 9%@‘3??"%&1"9%?@%”\#?% mﬁﬁ‘g?seth u?‘gl‘{e‘ﬂrecel ok mggﬁfuﬁee
(pH7. 2, 50nMM sqgiditari Ao adtadived id Bamgie oo.um chl oride) . The col um was washed
with 10 columm vol unes of phosphate buffered saline after the cell

super nat ant Rad passed over it. Bound F(ab')2 was eluted with 5 col um
vol unmes of 10% sgd’:i%ﬂd trate (pH3.0), with I fractions of the

el uant bei ng ~— Detection of the eluted F(ab')[err] was achi eved 20
by Western bl cExpresionsifhuntinied E(abd), irghrnswitlood jous elaeses dfihemen hpavyahein( an
anti - human Kappa Light chain -peroxidase conjugate in the case of the
ful Iy humani se%?“ﬁ{‘)‘ab"eﬁ["é'ﬁ] . Sigma A 7164) and devel oping with
hydrogen peroxi de afler14s5isQF EhirhadHRbVPehain W oRRhicilfay BeAlstd. CAdtordinglyler €

pool ed and concentrated, using a centrifugal concentrator (Centricon[err]
30), where 10 additionsicarignts gBthbheavy chigin veetdrxbava bgen ideovhichoepntaimeithe

T
const  uct . g, HOlECTCHirSFROEHIRS Ahng AT SSTEOFCHT REQNB 2B g 8315, e
F(ab')[err], oOpordahi regids sTvhidhRaré sifbktaitted it MuIgGICH)' gedle (SEQ IENOS: 2Damd 50
mM Tris (using a stirred cell with a 10,000 nol ecul ar wei ght_cut - of f

menbrane) unt i 3% e vestors created weretpNSM-V Has-HulieGi i GHA' apds NG KHss-HingGHCH

colum equilib ] 3 ﬂ{étae . T Z@U. i . el ek LiE44GH
super nat ant mg&#yégggeé% gtﬁ oir}aéhsmlﬂgtﬁgg? gg%%n%%xﬂﬁ?%ﬁg?%gea f(llono (ﬁ’ %ahre r]
10/10 HR ) at5 appréopriare pNG Viiss-UVH variabloregionb HalgG2:0H ' Ipldsmid lyddigestion with
gglnh/lrrl ' :NZS( pI—BEng a%&%lgmhe } Si:ug gxrxzrjlr%;[eg g.rtld c gr?ed%tg %heedsirgﬁ\{gr[y }eptgctg(? LH&H—’VI&QP

PCT/ GB97/ 01165 y4ylgG1CH1’ or pNG4-VHss-HulgG3 CHI' vector and thus produce a completetheavy
washed back to baseline with the equilibration buffer. Bound naterial on

t he col umm was chain Féseguenica: 44 described:above 0n6eithe individal isevnanrrlight chpin seauanges

chl oride pH3.0 [ (o] . I Lutl fr i
~collected (4nl eec(r%}{g?‘gt(]:e ’iag}hea?in%ﬁldl }ﬁgeg g gfcpiensf IEP lr#sﬁ g (hng E’%Wﬁ'g%?ng gene
identified byo\dsbeexistd by resfiedionsdigestion 1 the fapniehbtiond et intp dreqprdprise

conjugate (an 5  anti-human Kappa Light chain -peroxi dase conb_gga e in the
case of the fulsitgs ohedightengin vecior iyproduce te fingl co-cxprasion Mertale F BE Bplehglo t h

hydrogen per oXigdg B00e dnfoils 3697 @ﬂﬂﬂk%&%us Iheagzg%ﬂ@ ii?l?};chﬁh%aﬁi%hﬁﬂsgh% n

pool ed and concentrate sing a centrifuga ncen tor triconferr]
-30), where neceeombingd with ajumber 6§ different classns of Rurnandieavy3Haim ¢ohstantirégions] 0

The cell culture supegnat an ont ai ni i Le ab'llerr] .or, fusion
construct (e.g. g'bé’.‘ﬁp?eé‘t’ilﬁ‘jef@f Pﬁg“éﬂ’%ﬁ‘g‘f‘ﬁ%&%g@%“f’f ‘%%?{egh'%%
lgderr] or hgGkhfiction eiydndsE6R1 dn!SacI réitfctidn éntyndtl andthe vect&Gfagthént isolated as
F(ab')[err]-HCPB) was diluted 1:1 with phosphate buffered saline before

bei ng | oaded  prevously deseribednfhefleVH b beavy chain antibody vasiableregion {PEQ R NOS: 54
buf fered sal i . ot d
oali ne. “back t CUESSLVRexciHERGR EHNG L VHRE SR aBOO TR LRI B B0

was el uted w t hdigddtiodvivithy BeoRD andl Sad réstrigtion 3nZ¥ines &nd the fragfient Ofonédvigito the similarly

F(ab')[err] and _ 50mM gl yci ne, 100mMV sodi um chloride (pHL0.8) in the case
of the fusion grBperRNG \YﬁﬁSr!HﬂsG?» tHAertone meesvm@s{géhmamseﬁég@} hfavE ed

by the addi tisgn.gaf F%%éhlge&g( gsg?%rg mt B% bnd 693 5@@5%@1&& vector\ﬂ?*}(?uelgﬂ\ﬁ%hose

fractions contarning t were p concentra ere
necessary us80607aHo ¥Rl rHlgG3 CHA b rikhe htavatchain FA@enh expressiomeassetpe ¢incleding both

S A AT N RN N

sequence was cl eaved by incubation the fusion with trypsin. Thi s
procedure at a mlligram (of fusion) scale involved the follow ng. Trypsin
was m xed with the fusion protein in a ratio of 1:1000

(trypsin:fusion). The m xture was incubated for 24



25 hours at roomtenperature (around 22[err]C), after which the cl eavage of

the pro sequence was conplete. The fusion protein was separated from
the pro sequence by recirculating the m xture in one of the generic
chr omat ogr agm/wpuri fication or enrichment protocols. 30

97/ 42329 42329 PCT/GB97/01165
PCT/ GB97/ 01165 -75 -

Exanpl e 103 Assay of activity of antibogy-enzyne fusion proteins
contai ni ng LG oo Qdr nal

Cell cul tur ggi %ﬁ%ﬁ?ﬂ%ﬁ‘?%g@wgﬁﬁhﬁa@# :%g?ai‘/jvg%%'rrdg‘g yg%fcgn pr ﬂéel ns

cont ai ni ng SHOVK kHuCKoiunkunised ligltBh4iDBERKID OS2 5 DaiBIR) whichhad bednldigekted 3K:
Exanpl es 48-101) are.assayed for their ability to convert

hi ppury! - L- g¥siRedhs restigtion eupypes Rampl m@%mm@?m@mat i onal
Pat ent Appl iﬁﬁ-fﬂ'e n j \ ﬁ&h Al ?&MELC
based assay. & Tmym&%ew?e%% ?%g&&né?&chdge(pl(qg%%aﬁgygjll cont g‘?ﬁ% elther 4
[err] g of [Suwhich te hixmanised §06OT@HwVHA/HMK 1-HolgG3VKappa Fd emtébody fragihent conrdi
ei t her neat %r diluted with 0.025M Tris-HO pH7.5; 125[err]l) and 0.5 MV
H pp-Qu in P Tris-HCL, pH 7.5. Sanples are incubated for 5 hr at
37[err] C. The reactions are ternmnated by. the addition of 250 [err]| of
30% et hanol , 70% phosphat e buffer (50mM pH 6.5), 0.2%trifluoroacetic
acid and t heTableunt of hippuric acid generated is quantified by HPLC
(using a He ' | '

Sanpl es (50 h ﬂ?’@hﬂ‘_’nj edt nt "_’gol 85 "Hi - RPB)
and sepdr¥a ed judtamshain nofi I phightchels 1306 NA%t hagol , 85% phosphat
buffer (50 pH 6.5) ~at fanbsqw rate of 11 m/m q The amount of oduct

(hi ppuric ad+ W

generated wift A" kng THRh s |34 o) K aci %G mg 8 MYk s are
expressed a§ the percentage {&hverlsi on of supstratelinto product at
37[err] C at gy UI WA .'&‘M‘QMRKMH ZGRE5E 0| DG 808 HuVFAMHGVK DFuigG2

conver si on. or aint4 boqy-enzyme flsion pqotei ns with an
N-term nal proCPBJ the pro d L0 ls firkt rem)\éjed by treatnent .mﬁth
trypsin ( 70% [ @t r] ¢ HoMH)-Hilg83 50 {14 and | | SVHEHUOKp H7| 8)and 52 5 (| pi@ 806HuVHUHGIKI A6 [ Brr] C

for Ih. 25 Efanpl e 104 g5 Prjeparation pf a hurfan B7. 1- hunani sed

AR AR el ”-?é@f%é%?ﬁ#ﬁﬁ@ﬁmwm rerT i

extracel lul gr dongi n of huma 987_. fused dirpctly td the 5° codi ng repion

of the humafﬁwd NFAoIaE | 7 AT TN )
techni ques. A Hindl Il -Nnhel fr Creat ed jcont ai ni ng the najural
si gnal sequgnce and extracell human B7. 1 fused - to {he

Vlerr] regidgn df g HaHteioyGsed
into a suitdble VO |94/ 42329
PCT/ GB97/ 011}a5, .76

vector, for jex8npl BBy or p9 &d- PtV 3?3"15?%64{-?9?@{5'?"}”?@1”%@@041'
(see Exanpl &s 3

- 46 HuVH1-HulgG2 86and | HuVK4-HuCK 98and 99 | pNG B06HUVH1/HUVKAHugG2

) SdeedsTy |PNGE0RHUVHTMEAHEIGE | bned

4 HuVHi-HulgG3 |94 and | HuVK4-HuCK 98and99 ] pNG BOGHUVH1/HuVK4/HulgG3

10
In Exampie 47, the vector pNG4-VHss-HulgG3 CH1' was digested with EcoRI and
~ Sacl restriction enzymes and the vector fragment isolated. The HuVH1 heavy chain antibody
variable region (SEQ ID NOS: 54 and 55) was excised from the pNG4-VHss-HuVH1-
HulgG2 CHI' plasmid by digestion with EcoRI and Sacl restriction enzymes and the



39-47) (replacing bases 1-423 in Seq.ID NO 18), to create a human B7.

1- humani sed 806. 077 Fd fusion gene. Co-expression of this fusion with a
humani sed 806. 077 L chain (a suitable vect or containing the VK4 version
of humani sed 8Q6 Agy |ight chain is pCF008/4; see 5 Exanpl epcpepdsmifeden
achi eved after “constructi on of a co-expression vector using expression
systens such as those descri bed herein. Such a vector is used to transfect
NSO nyel ona cells and col oni es sel ect edP3en the presence of CEA binding
activity in tehemetddted irte!ihe sinfilaflh restricted PNGY- VR EFRI KPICHE Ye@6K cFhir e
described in EXanpl es 3947. . The hB7-806 fusion protein is
expressed fr gumodnces completedduymanisechigGirheap ghpini Felsequener, (S@BHPM: 24 and Bum

as described.in Refe t t S j i

Evami o 105, i elRRleANEpATa-Trte- 86 ST BRI THERALY bitth ¥d

pr gt ]gri, n- A CO'géﬂé'l&p?dfsﬁﬁn casmf f(iﬁﬁllh&i?gfbeﬂn protiGwed ﬁﬂ@eﬁﬁ)&a@iﬁciadtak bagugsalhg rreRt s
an usion proteins thereof. The fusion . protei.n can be t e or bot
anti gen and? feagasnindislaned o thediamHl/ séfﬁ%l"f'rﬁ‘%@ht chain "°°‘°"s§§¢ﬁn%§§sﬁr y
activity whe 4 Wala K R j 5
Bl o 3 SOSRARR4HRERINGS ot Ualind SANC AGEK inabSd BEMFHATF 0BG
806. 077 F( ab'IpN08] oLaelo%:owhichybaddwen digested using thdwestrictiancshaymesBantilidndd i n

Example 5 was_repeated wth the nurine F(ab'))lerr] protein 20 replaced by
one o the. o1l RPEn S 1S} Ssnat Yilss fatd ek Tt aoffce ado SRR GRS 2cd
versions descignha pNGBISHRVASHAVKH/HulgG3 fronF¥REPHHE hhf@nised HEVRIRLRKION Of
humani sed 806. 077 Fab- CPG enzyne fusion Brot ein. 25 Humani sed

806. 077 antlPodulgGafkappaEd antibady frampent exprested. protei n constructs

are constructed usy LA Il .
construction of th@&al%%l%ﬁ%%ﬁﬁﬁ?%w%%?@ﬁw@%@%1*:ngrrlfag{n esi gned
primers are UgahatidescebédGR tiiecBGinpies 44 and 477 Howdvief, ¥n the easennf iHeedystaad enzyne
gene conponents (s_uca that th ﬁgéul ting DNA products . con %i’n )

over | appi ng ceARARRES e leCldhe FORRPIEIFIORVECIOTRARSHUGHAR Wag made by clening the
rsplicing | fllvy ohdh Pger SR &R chnd (ot s&ggﬁ&% o) bigRCYasg 2y e

fusion gene. e" fusion protein I's created Joining the 3' end of Fd
humani sed 866BgIN/Banid] fragmentbacapsetheiers yeinterna) Sak esBiction site ig the HylgGhEHIPR
structural CoglinehSn bohef tishel ifid Bie Fa' e bPe B0 ol Bidbabch iR 11

PCT/ GB97/ 0116&hain vector. In this case the orientation of the heavy chain cassette must be chécked. ThisCch a
construct, the humani sed 806.077 anti body heavy chain gene _coEﬁonent may be
term nat ed af Wy achieypdibyreptriguory digestion(erg. with the registionenpymg Hind iH) snd @garose p

N0 )7y 2 Badopie iy A i e M g e e S g S5O
heavy chai n2({ SefipdribléEagrien)s ffdrha similarly digesteh Holp62, versionl (Brampleslily38 efidence

R 1 R TRRCNAIE (e
et al (1984 Lads@taSvazin thikoét: oricktaamer . i n order to obtain optinmal

anti body binding and enzynatic bqﬁé? erties, it is also envisaged that it

may be desirabl e tésprevisupydescr plgl11;these ¢orstruess wetedransfegied mtoNSO

bet ween the t Sti @3@% The fusian.gene..is_then
cloned into a™ lﬁ’l[’;%glb‘:lte!-‘}é ec %¢W§)§rﬁg§<§%ﬁfa&aﬂm!@9ﬁ§@es °¥8ﬁﬂﬁ’8&&ﬂmd( NCI VB
no. 40797), 251fifafsfedtdifts stiotea forithe groperyiof G4l ® FesBRRYSTETNicimes oWlainddowdreiesed

of the vector and fusjon gene DNA fragnent have been made thus replacin
the ori ginal f°"é’?’h?"¥5’8&‘§/’_’ GOmESIOR myihe rhumancagubady SiddiLIpAgpd CRA binding ELIS

Co- expr ess| 0“a9§a8§mtﬁyabﬁé}fan%ammmﬂés%%mioﬁ%@EKbkd le¥elldle ! S then
achi eved after construction of a co-expression vector I n a manner

anal ogous t o tsklatted] espandédahdi gnovinx fonpére ekfressidne Astheforg nkesininmn R(at), antibody used
to transfect O el oma cells d col oni es sel ecte n ghe presence of
CEA and Fd bi ﬁlfsi%ﬁﬁ“‘a%‘{ﬁ%}“‘%ﬁé {"ﬂ‘@% °“i‘ﬂ!°t%?%“§%ﬂ$é? ﬁ?FéFlg?fB in, Example 10| v
descri bed. Ipe fusion protein can be purified using a Protei n-A col um

and shown to have both antigen and enzymatic properties using standard
t est met hodol ogy.




20 Exanmpl e 107 Furt her conbination of humani sed heavy and |i ght
chai n variabl e regi ons based on |ight chai n sequence VK4 The
procedures described in Exanples 12-38 are repeated with the humani sed

light 25 c&%gﬂﬁfgi abl e sequence of VK4 (SEQ ID NO 71) r‘i?lrﬁ;%%ﬁys t he
uence’l at " posi

nodi fied se n whi ch the tyrosine residue (Tyr) on 35 of
SEQID NGO 71 is replaced by a phenyl al ani ne resi due. (Phe). 30

WD 97/ 42329 -54-

PCT/ GB97/ 01 Hample 48 - 78 -

Exnple 108 _ Further conbination of hunani sed heavy and Ii&,ht chain |
vari abl e r edixsparatian efjhymanised $06.077 W&?‘?\hdéa%9351\]\2?253xlﬂ B fusipgprotein

pr ocedur es descriﬁﬁq]:‘;! R < ﬁ% rﬁg | “;nFlg :Wh d
light 5 chain variab eaﬂ?equencbg&g%%{fk 5%@‘6’%“3‘ j %Ermep aééea y ?ﬁe
modi fi ed seqhaindmgment of 886,07 hlinked tofA2485 6128 1T, D253 CPBand s eo-@kpressiomtwitn 72 -
of SEQID NGO 71 is . epl.aced by, e isreidue Lsu. Exanpl e
70910, Fur SrA4°E chBriRg i amenis=dinhe a6 s 77 acifa 5P gheodio ths pro domain ok
regi ons basqmcubewpegﬁdas@m@gﬁsma@),%mwmamolemx_mfr procedures

described in Exanples '12-38 are repeated with the hunmani sed i ght chain
vari abl e sed#@48%.G351T/R253KIHOPB the C-rerminug pf eack df the heavy chaiul fragmentss stheence

Fosi due (Pheforpmosn? b refls 915 be Misborten RBedy i Epi aSpefigeloni ua "°
phenyl al ani NgurmIpOs anttidde isotype. The Expedsid pidtéin i ifso refefrb®io)as affivagehd@e) -

Exanmpl e 110 @ Conbination of humani sed heavy chain variable regions and
chi neric 0gfesionpeatsin.o0 sequence - The procedures described in

Exanpl es 12- ] . iR} gg”!i ' hd
sequence of ;})?J g?gfgﬁ’@?? % %’e\gﬁ%}r@% sequ@ﬁ%e 0 C%FB"T\%Q? %@%Zé%@lt{gd I n
Exanpl e 8. [42Z8EG201T, B2IIKJHCPB and itsiciomingsatopEE6f humani sed F(ab') 2
fragments with a podified,.light chai ari abl
The procedures de‘ggf’f"o"é’ﬁ"q"?g @%@?8%&’(72“?’%3wdé@&%%ﬁigfﬁﬁgfﬁﬂwgﬁ‘zfm e
l'ight chain genera&‘ﬂ%mfr&ﬁmm (Ref&UREBXANGIET). US Giekt POR RS Ret@p with _
repl acement Tor the humanised |light chain 30 sequence of SEQID NO 99 in
whi ch t he kSyteoplatepZEN] 2 é21g) and oligonpeleatide¥EG 1D HIO: $80nd SBID NO: 10b9 i s
replaced by & oaBerealnd H flifret Erolofly Sodehilinl 10mM Tris-HC) (pHS.3), 50mM KCL, 1.5mM
MgCl,, 0.125mM each of dATP, dCTP, dGTP and dTTP. The reaction was incubated at

94°C for 5 min then thermostable DNA polymerase (2.5u, 0.5 pl) was added and the mixture

overlaid with mineral oil (1 00ul) and the reaction mixture incubated at 94°C for 1 min, 53°C
20 for I min and 72°C for 2.5 min fc;r 25 cycles, plus 10 min at 72°C. The PCR product of 536
base pairs was isolated by electrophoresis on a 1% agarose (Agarose type I, Sigma A-6013)
gel followed by excision of the band from the gel and isolation of the DNA fragment.
A second PCR was set up with template IgG3-pBSIIKS+ (8.7ng, described in
Reference Example 4) and oligonucleotides SEQ ID NO: 102 and SEQ ID NO: 103 and the
25 954 base pairs fragment isolated as described above. The products from the 2 PCRs were
combined (either at 0.2, 1.0 or 5.0 ng/pl) in PCR buffer as described above. The mixture was
incubated for at 94°C for 5 min then 10 cycles at 94°C for | min and 63°C for 4 min. Oligos
SEQ ID NOS: 101 and 102 (100pM of each) in PCR buffer (50ul) were added. After
incubation at 94°C for 3 min, the mixture was further incubated at 94°C for 1.5 min, 53°C for
30 2 min and 72°C for 2 min for 25 cycles plus 10 min at 72°C. In this process, the G base at
position 508 in SEQ ID NO: 115 was changed to an A base.



WD 97/ 42329

PCT/ GB97/ 01165 -79-

Exanple 111 is the conbination of HuVH -Hul gGl and the nodified SEQ I D NO
99 descri bed agﬁ)‘éﬁ’ Exanpl e 112 is the conbi nati orpcaicadentiss Hul g&2
and t he nodiYP Q I D NO 99 descri bed above. 5 Example 113 is

t he conbi nation of HuVHL- Hul gG and the nodified SEQ I D NGO 99 descri bed
above. Exanpl e 114-1 16 Expr essi of® of hunani sed F(ab')[err]
fragments with a THREICAH gadid gh143¢basepaifday sofatdiby elbOtraphresis 0B 2 1% agarose

Th d d bed Ex I 3947 I
[ ght - chai n §e) megebSLAIgEEAT DO 1 awppﬁéﬁgw‘é? U

for the h Pﬁﬁ@ mMMh, 1AM
pﬁrenyl ZI aﬁrﬁg"éé’% ?W%@mn@lﬁ% H@i SE a@ 1I099 [ sg@%epl aced
by a | euci neD'IE[SmdBSA((Ilem)g/mIDEor%aﬂ nﬂeaemm-fmmwmmnmmw
HuVHL - Hul gd and th di f ] dSE D 9

Bl o 115 PlEcRaRbOEA B A BAOS BB AiriGet, Be S ESeR VG PG VFS v

99 descri bed ggh, VHI-HulgGaCH wﬁ% lells)wmmmtmmthencalf
HuVH - Hul gG3 "and t he rmdl NO. 20 99 descri bed abov

Exanpl e 117- iﬂt&tmal aﬂeabn@g&mspjmagcp 8«1{% E,uiaqd(@gla}ag lpw,igmpgdegﬁtq the digested

dified light ch VK4
Goscri bed | b PssShiEI embes S Phdspheet group? BR BRI bontmmed 2 1€ B LR 36°
sequence des Ghihiagsl Fhﬁsﬁéﬁ@hﬁvﬁﬁ&amﬁo aauywmunepvaﬂemm mimltest fibe

?EZ‘.“‘SLZG?T%%& %&Lqﬂ‘q Pl o AP Redcrom am g ). e Nbel RbA giarsebhER 51 "

posi tion 94 ¢ &ltpRishfl DNA (aist due
(Phe) and Ieﬁml’ne res (%%eufor spect vgmﬁmw t%ms anpl e(117 IS the

conbi nati on cﬁoomg)\{h-n.emlwlf g@lunmnbmtammg)ﬁﬂmMé'mSSED(pm NOlOmM Mg0h ddsd Didel
b
g&)’ (e3|39 7/ 0116tHmM A/'R % ug}nﬁ%qSA and 400u T4 DNA ligase (New England Blolabs,gbc) at 25°C for

Exanpl e 118 'ﬁbtm?pl%qmt%ﬂﬂe%cﬁén whtMided td-tk1688 i 20 T oripetert Eo colITRB d. EXINO
99 descri bed above le 119 is the conbinati on of HuVHI

-Hul gG3 andi5t Teensforgiedl icelds \@E@lmdmo L-ampbéé@%gé@hmeme\vm Potentighclanesy o

120- 122 Expressi.on, of

i ght chain s& d‘?fé the C&Wegrﬁgéc)g ulfde 3&&% g?ﬂp&ée*gmggﬁﬁ?
are repeated py POR! Ba:lﬁhﬂmvas@uﬁjtomtto Pcmdsallesmbed]ahmemtuehmublwhdensméhpl e

110 repl acing the humani sed i t chai ences used 10 .i.n es. 3947
Exanpl e 120 |§Qshé0%@#ﬂp§ra€‘|56‘ﬁp %WW?WWW@FE@W it CRai n

sequence desc d iléntiSied By hatpké@encebf a
HUVHL- Hul 9@ ANSEpBAGE: Clones qon tamm{tﬁg?gﬁhﬁe%e W iTRABY 13{préBéhcl of o

20 512 base pairs PCR product. Clones producing the 512 base pairs band were used for DNA

minipreps. The DNA samples were checked by digestion with HindIII and Xbal for the
presence of 3751 base pairs and 1862 base pairs fragments. Clones containing these
fragments on digestion of the DNA with HindIII and Xbal were used for large scale plasmid
DNA preparation and the sequence of the insert confirmed by DNA sequence analysis. The
25 sequence of the expected insert is shown in SEQ ID NO: 112 Of the clones examined above,
2 comtained the expected sequence but with a single base mutation. Clone 54 (also designated
pMF195) had an T base at position 605 in SEQ ID NO: 112 in place of the A base, whereas
clone 68 (also designated pMF198) had a C base at position 1825 instead of the expected T
base. The sequence shown in SEQ ID NO: 112 was prepared from pMF195 and and pMF198
30 by digesting both (10 pg of each) with Xmal (10u) and Xbal (100u) (New England Biolabs)
in buffer (100ul) containing 20mM Tris acetate (pH7.9) SOmM potassium acetate. 10mM Mg
acetate, ImM DTT and BSA (100pg/ml). The 215 base pairs fragment from pMF195 and the



sequence descri bed above. 15 Exanpl e 122 is the conbi nati on of

HuVH1- Hul gG3 and the chineric |ight chain sequence descri bed above.
Exanpl e 123 Preparati on of humani sed fusion protein based on nodified

| i ght chai ngdusBgiuence 20 The procedures descri begt4Epdneich! € 48
are repeated but wth plasm d pEEl 4- 806. 077HuVK4- HUCK repl aced by a

pl asm d containing the nodified VK4 sequence of Exanpl es 107 and 111 to
113. Exanpl e 124 25 Preparation of +fémrani sed fusion protein based on
modi fi ed | i GRktof fadnkentF6mIMIION ¢following treatment Jiaeanﬁm.e bypBRadts wereiidofaled N
Exanpl e 48 are repeated but with plasm d pEEl4- 6. 077HuVK4- HuCK

repl aced by fiompa OBk anmhgagedttmethmas qs@?PBWREVWQMeﬂ'behBﬁhOH miX PRAND| es

I%’g:?' / ‘égg 7/1 éi’ 1\%%6 t1 ]transform §9mpetent DHSaV\le 7’1‘h%%é3&onned cells were plated oo L L agar g( Sl e

125  Pr eparggi¢illinQnd Pd#ﬁ!hﬂg gélonies seteefied tyadigdstioefaReaDNA witlilKinabshd Xt@h forc hai n
VK4 sequence procedures descr|bed in Exanple 48 are repeat ed

but with pB np@sqpmﬂﬁmo besg@airyand AR basqpeits ﬁw@&ed’owvadwawe for

ggﬁrﬁ: (ra” Eg6tﬁ&5repaé @O\#ﬁgﬁﬁﬁﬂﬁﬁ*lﬁl@g%ﬂ%ﬁgﬁﬁﬁe' %%)aseg&édn a chi ITEI’I C

| i ght chai ndéég&mema?me The p:%s:né Egﬂ'ﬁ:}@% §d§@WSMIT%ZMFm 48
o are repeate ut w prasm P , - U re ce

pl asmi d cont%ﬁ“ﬁf’ﬁ@"ﬁ%'@ﬁﬁ%ﬁ‘e cVas{ngm g‘fém’&ﬁ%‘ﬂ"e@mﬁ@ and
120 to 122 Jﬁal ghks ﬁi{msa&’e.rrﬁaweasfbansﬁéwn&eﬁr arld GdcRék QORHE N

based on m)dw?sl chai n VK4 sequence he procedures
descri bed I0nNaoleinicids Research 17chldft-dniwhigh aklindiIlsiterapsirdam 6Fhe BCMV promoper aced

by a plasm d, cont ai ni ng .t he i.fhe 4 sequenc | e 7 11
co & Pais Chal SRt € GRE e SRR SRR R wi SRS S0 0
based on modNDSe#04 dnd07 Edtrai 2228/ bdse pits a5 to give pMF221. The procedur es
described in Exanple 75 are repeated but Wlt%‘l ?asm’d pCF008/ 4 repl aced

by a plasni dagmg?ma%fb 106-expeisionSectdfor Bﬁﬁfﬁfnb Sfusiopprotéin 114
to 116. anpl e Prepar at'i on of hurmani sed fusion protein
based on nodi fi edTo ggmatq:wators oapubleefiprpressing the antibody-emyme fisieneproteiadn

descri bed I RACENS repl aced
by a pl asnisg %ﬁ{ggf%lng he $?b Zg l@%‘ squm%ce 0 %?@s f09 and 117
to WO 89/01036, WO 86/05807 and WO 89/ 10404). The procedure requires cloning the

humanised antibody light chain gene into the HindIII-Xmal region of vector pEE14. This

vector is described by Bebbington in METHODS: A Companion to methods in Enzymology
(1991) 2, 136-145. To construct the expression vector, plasmids pEE14 and pNG3-VKss-
20 806.077HuVK4-HuCK-Neo (Example 14) were digested with HinIII and Xmal as described
above. The appropriate vector (from pEE14) and insert (732 base pairs from pNG3-VKss-
806.077HuVK4-HuCK-Neo) from each digest were isolated from a 1% agarose gel and
ligated together and used to transform competent DHSa cells. The transformed cells were
were plated onto L agar plus ampicillin (100pg/ml). Colonies were screened by restriction
25 analysis of isloated DNA for the presence of a 732 base pairs fragment on digestion of the
DNA with HindIII and Xmal. Clones producing a 732 base pairs restriction fragment were
used for large scale plasmid DNA preparation and the sequence of the insert confirmed by
DNA sequence analysis. The plasmid containing the bumanised light chain sequence of SEQ
ID NO: 70 in pEE14 was named pEE14-806.077HuVK4-HuCK.

30 To make the co-expression vector, pMF221 (10ug) was cut with BglIl (20u) and
Sall (40U) in buffer (100ul) containing 10mM Tris-HCl (pH 7.9), 150mM NaCl, 10mM
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Exanpl e 130 Preparati on of humani sed fusion protein based on a chineric
| i ght chain \doggasence The procedures descri bed rordBsaonés 75

are repeated but with plasm d pCF008/ 4 repl aced by a plasm d containing
the chinmeric light chain sequence of Exarrpg,gs 110 and 120 5 to 122.

Ref erence Exanpl e | Preparati on of gene”Sequence for 1G251TD253K] HCPB
The nethod of MgClpnimdyl PHMG’BB)BKMHQ@BM&“!E 4560 basspairy ragment isplagd by o t he

10 met hod descrl bed .i er nati onal p I 20011,
Exanpl-e 15. agarose g Fﬂ: PE‘B’@‘\%&%%Wa? i?imﬁ' ‘9%%*: d@chkﬁ H‘%@%ﬁg
starting nat egjithBamHICROW bheS4l (wﬁjﬁﬂthwﬂmba@emﬁﬁagnmﬁolahd ahdBgated HCPB
gene in plasmd plCl 1713 (as described in |nternational Pat ent

Appl i cation Nerthe BeliESalk fragment frompiViF22 1704 cloped jatapH5e., Colopigs werescrgened

di ted f
Lo change t HoPt ARV Pl clipiboiBliide3 g h Nef 10Paid 105 i SBD ROS: 9207
d yci ne to Thiesdndnesy, (Eliﬁhdsglvﬁ@BCRpMuéﬁﬁﬂms bascpuins gad 529 tsase pairsi ng t he

generation of this tation a nunbe ot her nut tlons ener at ed
at the same (mﬁ‘ Y pere Gqufﬁggyh&{mewgol‘ﬁé%ﬂ% |°Bré"s°t§ﬁ%l‘ﬂ‘°ﬁodon

h
changes a‘%"’h A 23.“23‘?‘“ dﬁmmtmaﬁmicme&e*ﬁ&%hfvea& ih OHRVTHE

t ransf or n’HtIOI’l I on by sequenci ng ‘across the nutation site,

prior to conphahanigdFé-rsuantdiHbhspquence isshown SR ED NO:diB.yResidues | to 19 are

oI | gonucl €eo e for, introduci 51T tatLon WL ered. Two
it 1 28 B feient e 2016 295 30 e a3 vilable anf R T e,

I nt ernational r&ﬁueﬂm to 30@&%&1&&@6%:@5@%%@:&%2@%3&%'@ ftant! N t he

first reaction prinmers were CAN 00402 (SEQ I D NO 116) and CAN 00734

(SEQ I D NO 1HEPB sequenpewith thsiehangss atiresidues 248,25 E and 253dram thatuwer HEPBSEQ

DA v pi i 1 et 144 Cuahi e schenct BRI SRGRONCEI b 358111 10

~anal ysed for [(5ef), 557 (The) andrS58 (Lysy respectindip.ut 750 and 250 base pairs) and
estimation o centration b arose .gel,. el ect,rophoresi f ound
to contain b%é‘a? W&?ff‘f’ﬁpfﬂaWHé EXESS qfé}&prgfi%gm t‘ﬂg‘? CR was then
set up using each of the first tw PCR wWth the tw end
primers {CAN 00402A(¢Rnd "CHB'FSS'@DP‘MR@%%‘@GM“'PSE@W%"F\@‘ PEPE) 1. An
al i quot of thg \Qﬁ&?fo?géb?éno%?ﬂﬁ% difedln WRh aPi¥Yitional @ftertrial Te%ﬁ@i?ésxdﬁé ze |

(about 1000 base pairs) agar ose: gel el ectrophoresis and found to contain
pr edoni nant | y (tembedh girook), Dfm‘emHCBBtwaBlmareﬁhedt:sem‘mdn@IBﬁfemnctt Examplotheft from

Lhe react! on Thémational Patent Applicafiort Nufber WO 96/20011. Plasmid pMF161 wes prepared by

purified, the PCrOlrahMINSAS desttibédfor e Maﬁ&@ﬁewotsb%@w Baasiigol and
EcoRl, and a band of the correct size (about 1000 base pairs) purified in

a sinlar manrfdigosusicotides SFQH NOSH1 10hand 11 Thendd hsmanp&taalﬁsmm Flopgg inton

L\Igrs? (ralr cy\PogG{jl gest e@ﬁ@%&@'{%ﬁﬂﬂ éi slgg%eﬂ]"ahgl&g@ig%gﬁv&m q?‘EEl‘%}:or rect

si ze (about 56@Guenesaf pradlris3hommsn SHEQ ID WO: llAl i quots of both restri cted
and purified vector and insert DNA sanples were checked for purity and
concentrati on (d) Expression of antibody-enzyme fusion protein in eukaryotic cells

25 For expression in eukaryotic cells, vectors containing genes capable of expressing
the antibody enzyme-fusion protein (pMF228) and the pro-L sequence (pMF161) were co-
transfected into COS-7 cells. COS cells are an African green monkey kidney cell line,
CV-1, transformed with an origin-defective SV40 virus and have been widely used for
short-term transient expression of a variety of proteins because of their capacity to

30 replicate circular plasmids containing an SV40 origin of replication to very high copy
number. There are two widely available COS cell clones, COS-1 and COS-7. The basic



estimation using agarose gel electrophoresis conpared with known standards.
From t hese estimates ligation mxes were prepared to clone the HCPB gene
into the pl Cl266 vector in a simlar manner to that described in

I nternation Ahsit application Number WO 96/2001 1 10 Ex

Fol | owi ng t#éofl gation reaction the DNA m xture was used tge?)rcg?ls gﬁsm
E.coli strain DH5[ err]. col onies were picked and tested by

hybri di sati on. A nunber of the cl ones wer¥+ hen taken for plasm d DNA
prepar ati on paHoddigs fortimsaRs of 0DS delleisrdegiribed by BEKBMhgto iatVi@iodstA  or der

to identify clones with the @51 T change in a manner sim Iogijpg‘%@éxhat
descri bed i rCampanionds Nethods, iy Exzymelogy L1331 2 2 149 Fos gwresssigp ¢ Exanpl e

16. Fromth _%g{,}%ﬁ%m Wﬁ&ggggg%y%%ﬁtem ﬂﬁg}(%%%él the

required [ B gene seq was sel ected, an e plasm d
cal | ed pZEN (28600%) in a sixmedlcnliure plaiedaZnil Oulbepto'sModifiedEagle's Medigmne sequence

[ A28, o5 PEBABMR Mg 0% heahipacted B G e (s b mbod Kooy

described i nRedabeD Ctioké WPRI-Bediated Hﬁiv%iyadf?bﬁﬂuéf&h@éé Feigh@et bt PCR site
directed mut agenesi s was the [ G251 T, D253K] HCPB gene i n pl asm-d pZEN1860
(descri bed i Methods: ReCempanion to-Mathads injEnzymolsigsi € 19935 3,67€15]. 1 Thexellsersver , in

t hi i te di : is 25 d ' PCR
ol 11 ot | e RES B SRR for 08T THE Sl of plasi DNA i sumites
248 in the niyediam (200)8) Wisahixed geoikly Svith L IPOFECTIN'Geehgér (1)) and iftabdett'di S

change.. Two PCR m xtures were_prepared, in a manner simlar to_that
descri bed Jhambirettempesatyse forkSmin.1 Th gells were washqd with sepuarfres medigm GBbDs wer e

Second react PO pReeb 0Bl BB fe B DR OTECTIY skl G598 o

(SEQ I D NO  dié}he celis which weedntubated at 37%eC Jor6h in a COANAcwbamr. P TENDN 0.

Met hods of PCR, .cl oning, expressi,on,and i [ficati.on t he ,sa as for
Ref or ence. ExERHBNE Megfis FHTEP e JeHaioHga LIEM eafinin e ES af 1 .

pl asm d_wi t hidchBared as before 16075 / Geli3dBernatants (diluted 1:10 with 0.025M Tris-HCI pH7.5;

PCT/ GB97/ 01165 -84 -

requi red [F2A35iret amigedfonerivityagainstdiinp-the(Shassay.dn asatalvolupecofi2A@ul)| asni d
har act er | sabamily asdsele BRGS0, Foehiuer AL RRulilh 1805 | o
(AB7)- hydrolysis bpthe Higp-Glusabstaspar at i on, purification and

been publ i shed (WSBASGH e TRETMHE gE> domsi omgiasmil SMFS” SBRRbElR ence. f or
(Frooman’ G- Rerafiee SRuale 7 ol FibriatOn st AgiRul 0 Bigs WD S0900 e I

Exanpl e " ARY'used inplateofthe produ exgesSion plasmid in ¢he/bBVe dxpaiiimstiter r] f usi on
protein and "A5B7) refers to t.he antj: nt.j bo t.er .AbBY.

Usi ng a PCR basedLwFﬁf%wpﬁﬁgs‘?%Bﬁﬁ?‘ﬁﬁscﬁ@ (ﬁ%?ﬁ?l I‘sg sm%ggﬁﬁgﬁ?@l’and
ext racel | ul ar995) HOGENE 166, 2797976 afitY by BlaSeyep &l ' YOTECHNOROB)Y [8,0m
cDNA prepar eél?gr ())m cul tl:l!%d 15 Raj i %el S (%nggﬂom% 86) and fusje_d it

directly upstl83df2fromthe mature 5 coding sequence of the murine A5B7

ori mor S 1677 96 and oo EpBin fCRA Bl b rittudS SRLARAEy Mebblnapm BCT,

sequence 25VWETHPDR: pk Companiaiis/ Méahadsdn Efnnfdody3ED 1) B, 196945 hitigg &8d 129) .

After purification of e CR _products t hey re.mxed | n, approxijately
equi nol ar anogleescnwith é{}@@&"%%@é&léﬁﬂ?f%"ﬁdr éfﬁ@aﬂ‘g’})}, }QFFH’“QWThe
resulting P hdtb@iEn oflt | ' I b El'l
(New Engl and F%fegkgg& ?%é%éfda'gkﬁhé w?BﬂF?S%%ﬁ?ﬁﬁn&msé&m&fW and&gﬁoned
i nto the H ndThe ceBssrEitdansfentpdowitiod mpue ofiplasmids pMF228 ahdpMEI6d or pMFR28 andeat e
the full |engt

human B7. 1- nur.ine AS5B7 FEd fusi on. [ ,on.gene (SEQ
ID NO 130 - a@wv@g’caﬂ@ﬁ‘éémm survjying colpmes arEsHTERREd DY Fﬁgﬁﬂﬁxiﬁﬁsw@ﬁéﬂ (
GS- syst en] ejgf Exdiglé E5%na WesRert sialysistéestiirl bbI8G for the presence of a 170kDa band
| corresponding to the required antibody enzyme fusion protein. Supernatants, suitably

* diluted. are also screened for enzyme activity as described in Example 103. Colonies



25 Bi ol ogics, Bath Road, Slough, SLI 4EN) according to the protocols
described in WO 96/ 20011, Reference Exanple 5, to generate vector

pAB7. 1.. A Bglll-Sall fragnent containing the B7.1-A5B7 Fd
expressi on cai,g,@t,kgzyvas t hen cl oned between the Bgl || ansbrrGadmosist es of
t he vector pAFG previously described to generate a vect or (pAB7. 2)
capabl e of co-expressing the fusion protein and the A5B7 L chain. The 30
vect or pAB7.2 was then used to transform NED- nyel oma cells and col oni es

sel ect ed on té&eiressing the dedieliantibakly engyme fusion preteirbare cultiresf at gheurequited scaleCe |

of "CEA” bl i niger Frtne i pohsaion by VEE Boferonal fise| G BloRdlbdiggy "

97/ 42329 4, 573-576 and references cited therein) and fusion protein purified from cell culture
PCT/ GB97/ 01165

- 85 -
ELI SA descr i beupernatagtlyl oneion morsfitkesmethodsgigsaribed in BxamplestO3s f usi on protein

(1D4) was s d for.purification and characterisation of the AB7
fusion proteil ?Fst’ﬁs'eﬁmaﬁ"gat ion and characterisation of the AB7 fusion

protein Westemlstahalghis wapebforined asBésclibebasTdilgwsA\7Biubis {20ud) of AB7
material was purified 5 fromcul ture supernatant using a Protein-A agarose

matrix such agachgppemasanbsampte werempixed with apgaval yolumeofrsgmplebutiey (§2.5mM
manuf act ur ed H’%i{ﬂ%ﬁg A 4 %%%M‘ dﬁﬁﬁﬁxgg&é}:ﬁ@ﬁmﬂ{h 30 withoutSt

Al bans, Herts e matri X was was X 8 matri x vol unes of
bi ndi ng butdduttage3 Thélsdthplesiweré/inchbyated et £596-foB 1 @ mimitdsdbefond ¢lentrophoresis omedt ant

t ai ni diJuted 1: 1] he, bi ndi ffer.. .Th hed
it was et eryimBds rgieatisd GERCRLMES! e, fih B BIASAIIRE o1 urre
of matrix per piQftkctsPih aIUETEHORWSI dpphrits (LRD PrddikiePABY ecdiding tofliecr 1] C for

2hrs with noderate shaking. The matrix was spun down by centrifugation and
approx. 75% ofmannfacmreseinsuuciions. cAfteselectrgphoresiscthe separatedtipeoteing werg trapsferedien

ded i he ' T . g ked
heo.n col urm © bt B VRORDTS COSLRAARLAR fulifich ity ol AlGTROCES
NaCl, 10mM Natdpgerith@KB Piodukéi7AB) acdtrdingsé fretocule pravived b} therhmngetkrdro 100rmM

NaC trate pH2.8 and elution fractions collected. These fractions were
titrated tolaphiesPplomngeths mambrageips pmdriediqi tj on of 2M Tris buffer pH.8.5.

The elution 1T aqhkBRSente braBdyiifhehi i etk ACHEy MO ust 37l Bifcndith | N

peak AB7 fraction(s) fetaln the product. N Ter m nal Sequenci ng
20 A s dappaantbodyRBignsesA T164, goat antichuman Kappalight Chaim petotilot conjugate) o

PVDF ol yvi nyl i e difluqride) nme ane | pent els. blottin
menbr an e( gn dy Ni1d ﬂc}éd’%s dﬂ o} %&ES?}“&E ggﬁ%“éﬁ%gy%‘iﬂngw %ﬁ&?“’%é%t'ﬂnég 0,
CA 92121, USA. g chehilémitieStefiée syR@M{ECL™ dékforSsyatee Ametshiin Remmechhly. bl ue and
the band at approxi mately 70kDa (i.e. B7.1-Fd fusion) was N-termnally

sequenced (,&Bpl i ed Bi osystens, 494 Protein Sequencer (Perkin Elmer, ABI 25

di vi si on, Kel @'ﬁ%@ag,nBi rchwood Science Park North, Warrington, WA3 7PB:)
The sequence obtal ned matched the expected sequence for mature B7 (ie.

after | eader sRxsparpsion of other hymaunised 306,077 F(ah’ hoputantHCPBJusion proteins 131, Val
Ile Hs Val etc.). d23bY 5 : : "l@ﬁxaﬁ p@%g‘,!;@a

Bl Acore surface pl gshr?on re oeﬁanceb% u Torﬁtwlaor?t(’f#gggc%céﬁé]& |acgérﬂe ( i
Grosvenor Rd, fiagmefisndi886.07klinked fo sNinkta8VYNCPBIKDIS3KG G261T,0353K; net hods for

Bl Acor e anal,ysi CTLA-4 interaction taken fr.om (eene , JL .
Ceytze o 25 AR G OIR) fod 64 cordagaion vih agushuodipe A i igh: sban
I(Dé'?'lg 239; o ?'18!501' $0897V ard 4 gene encoding the }6 dBrhithd# Bman carboxypeptidase B to give the

26762-26771. SE¢@bl)eprowsin witka polectle ofimupnt HEBB atthe eterminus of cachdf thedheavyothaing
CTLA4-1g

fragments. The constant and hinge regions of of the humanised Fd heavy chain fragment are
derived from the human IgG1 or IgG2 or 1gG3 antibody isotype. The expressed proteins are
30 also referred to as antibody-enzyme fusion proteins.
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in wells containing tunour cell
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HuVK3-HuCK

[G251T,D253K]HCPB
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Example 75

Preparation of [A248S8,G251T,D253K{HCPB-(humanised 806.077)F(ab’), fusion pi'otein
This Example describes the preparation of a gene encoding pro-
5 [A2485,G251T,D253K]HCPB linked to a humanised (version 1 VH with Human IgG3) Fd
heavy fragment of antibody 806.077, and its co-expression with a gene encoding a humanised
light chain (version 4 VK with CK) of the 806.077 antibody. This gives the F(ab’), protein
with a molecule of the pro-[A248S,G251T,D253K]JHCPB at the N-terminus of each of the
heavy chain fragments. The enzyme is activated by the enzymatic removal of the pro domain

using trypsin.

Standard molecular biology techniques, such as restriction enzyme digestion, ligation,

kinase reactions, dephosphorylation, polymerase chain reaction (PCR), bacterial

transformations, gel electrophoresis, buffer preparation and DNA generation, purification and

isolation, were carried out as described by Maniatis et al., (1989) Molecular Cloning, A

15 Laboratory Manual; Second edition: Cold Spring Harbor Laboratory, Cold Spring Harbor,



(B) STREET: 15 STANHOPE GATE (C) CITY: LONDON 10

(E) COUNTRY: UNI TED KI NGDOM (F) POSTAL CODE (ZIP): WY 6LN
(0 TELEPHONE 0171 304 5000 (H TELEFAX: 0171 304 5151

(|) TELEX: 2042 (ii) TITLE OF I NVENTI O\

(iii) NUVBEROFMEEOUENCES: 131 20 (iv) COMPUTER READRE@@IE%S

(A MEDI UM TYPE: Fl oppy di sk (B) COMPUTER: | BM PC conpati bl e
(C) OPERATING SYSTEM PG DOS/MS-DCS_ -62- (D) SOFTWARE: Patentln
el case 1. RewRick @ olblidn6 HRChunedlo ool o AAERMEE GHgE G, Blos 10
1: CHARACTER ST NGTH. 32

base pairs In most cases cnzymes wete pRidhased from Hc\(z Eagiaud BioLabs, but other supp(xq;;, and
STRANDEDNESS;

NOLEOULE Tvi8Raivaiff pfocrdhrss may be yseq. Ofobndideide sSifjendss 15 sgepard in an Abilet

PCT/ GB97/ 01 Bjésystems 380A DNA synthesiser from S'dimethoxytrityl base-protected nucR8side-2-

5 cyanoethyl-N,N'-di-isopropyl-phosphoramidites and protected nucleoside linked to
controlled-pore glass supports on a 0.2 umol scale, according to the protocols supplied by
Appiied Biosystems Inc.

Mutants of HCPB, native HCPB and HCPB fusion proteins were assayed for their
ability to convert hippuryl-L-glutamic acid or hippuryl-L-arginine acid to hippuric acid using

10 an HPLC based assay as described in Example 103 or International Patent Application
Number WO 96/20011 Example 20.

Immunoassay tecﬁniques were carried out using methods based on those described by
Tijssen, (1985) Practice and Theory of Enzyme Immunoassays, Laboratory Techniques in
Biochemistry and Molecular Biology Volume 15, Elsevier Science Publishers, Amsterdam, or

15 following the recommended procedures of manufacturers of specific products.

To generate plasmids capable of expressing the antibody-enzyme fusion protein in
éukaryotic cells the GS-S'ysiem (Celltech Biologics) was used (details in International Patent
Application Numbers WO 87/04462, WO 89/01036, WO 86/05807 and WO 89/10404) with
the two plasmids pEE6 (a derivative of pEE6.hCMYV in which the HindlII restriction site

20 upstream of the h\(CMV promoter has been converted to a Bglll site {Stephens and Cockett,
1989, Nucleic Acids Research, 17, 7110}) and pEE12 (a derivative of pSV2.GS with a
number of restriction sites removed {Bebbington et al, 1992, Bio/Technology, 10. 169}).

a Cloning pre-pro-HCPB up to restriction enzyme Xmal cut site (position 1048 in SEQ
ID NO: 124)

25 Double stranded DNA of plasmid pMF18 (as described in International Patent
application Number WO 96/20011 Reference Example 19), a construct consisting of pre-pro-
HCPB cloned into vector pBluescript II KS+ (Stratagene ), was prepared using standard DNA
technology (Qiagen plasmid kit or similar), and restriction digested with HindIll and Xmal
enzymes, being very careful to ensure complete digestion. Restriction enzyme HindlIII cuts

30 the pMF18 plasmid just prior to the start of the pre-sequence of the HCPB gene. and Xmal
cuts at the codon for amino acid 240 (proline) of the mature protein, the Hindl1l to Xmal



(xi) SEQUENCE DESCRI PTION: SEQ ID NO 1: GGAAGCTTGA AGATGGATAC

AGTTGGTGCA GC 32 5 (2) | NFORVATI ON
FOR SEQ I D NO 2: 10 (i) SEQUENCE CHARACTERI STI CsS:

(A) LENGTH: pairs (B) TYPE: nucleic LetBor01165

(0 STRANoEoﬁ\é’s‘%?&g’?nm e (D) TOPOLOGY: |i | FEE

(i1) MOLECULE TYPE: other nucleic acid 20 (xi) SEQUENCE
DESCRI PTION: SEQ I D NO 2: GGAAGCTTAB -ACAGATGGGG GTGTCGITTT G

31 25 (2) IDiRAIRMRE ischicfredRoSE@e!pre-pid-HEPB fragment. DNA 6f the SirfdcEsisEcontaining
CHARACTER 718 oo fngmen ok L bl 5
(D) TOPQLOGY: i N§fuble stranded DNA bf dasollPvESAPBC Y Rew nBiahd BioLabs) s
prepared, restriction digested with HindIII and Xmal, and purified (about 2651 base pairs) in a
5 similar manner to the pre-pro-HCPB fragment. Ligation mixes were prepared to clone the
HCPB gene fragment into the pUC19 vector, using a molar ratio of about 1 vector to 2.5
insert, and a final DNA concentration of about 2.5ng/ul, in the presence of T4 DNA ligase,
ImM ATP and enzyme buffer. Following the ligation reaction the DNA mixture was used to
~ transform E.coli strain DHSa. Cell aliquots were plated on L-agar nutrient media containing
10 100pg/ml ampicillin as selection for plasmid vector, and incubated overnight at 37°C. A
~ number of colonies were picked and used for mini-preparations of double stranded plasmid
DNA. These DNA samples were aﬁalysed by restriction enzyme digestion, and a construct of
the correct configuration identified. This plasmid containing the pre-pro-HCPB fragment up
~ to the Xmal site in the mature gene is known as pCF003.
15 &) Cloning [A2488,G251T,D253K]HCPB from position G241 + linker and 5 amino
acids of VH
To separate the HCPB from the Fd sequence a neutral peptide linker consisting of
(Glycine-Glycine-Glycine-Serine); was introduced into the sequence during the PCR. In
order to gencrate the fragment of the mutant [A2485,G251T,D253K]HCPB sequence (as
20 documented in Reference Example 2) and add the peptide linker and the first 5 amino acids of
the humanised 806.077 VH, a PCR was set up using 100pMois of primers CME 00971 and
CME 00972 (SEQ ID NOs: 122 and 123) in the presence of approximately 5ng of pZen1921
DNA, dNTPs to a final concentration of 200uM, Taq polymerase reaction buffer, and 2.5U of
Taq polymerase in a final volume of 100ul. The mixture was heated at 94°C for 10 minutes
25 prior to addition to the Taq enzyme, and the PCR incubation was carried out using 30 cycles
0f94°C for 1.5 minutes, 55°C for 2 minutes, and 72°C for 2 minutes, followed by a single
incubation of 72°C for 10 minutes at the end of the reaction. The PCR product containing the
[A248S,G251T,D253K]HCPB fragment (about 298 base pairs) was analysed for DNA of the
correct size by agarose gel electrophoresis and found to contain predominantly a band of the
30 correct size. The remainder of the product from the reaction mix was purified and separated
from excess reagents using a microconcentrator column (Centricon™ 100, Amicon), followed

by DNA isolation by ethanol/sodium acetate precipitation, centrifugation, vacuum drying and
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(xi) SEQUENCE DESCRI PTION: SEQ ID NO 3: Au Val dn Leu dn A@n
SerGIyAIaGIu Leu Val Arg Ser Ay Ala 1
10 WO 15 5 T Ser Val Lys Leu Ser qlé’cﬂﬁ‘”l(?‘&‘sser Ay
Phe Asn Ile Lys Asp Asn 20 _ 25
30 Tyr Met 10 (2) | NFORMATI ON FOR SEQ I D NO 4:

(1) SR . e o A8 SR s

(2 g) TOPOLOGnal dnd®ebR1, an®&band ofﬂielc)mwsﬁcubat‘wmaseqfahe)rpmﬂed e| c acid

TCCA (x1) SEQ%E}];%E sDﬂﬁlﬁlDwA g'\lfalagnl':igplcpomdes%ﬁbed abgHsAprCeApIr-l;%scgg I%A cre

DNA technology (Qiagen plasmid kits or similar), was restriction digested with Xmal and
5 EcoRI enzymes, and a band of the correct size (about 2696 base pairs) purified.
Ligation mixes were prepared to clone the mutant HCPB gene fragmeht into the
vector, using a molar ratio of about 1 vector to 2.5 insert (1 pCF003 to 2.5
[A2488,G251T,D253KJHCPB fragment PCR product), and a final DNA concentration of
- about 2.5ng/pl, in the presence of T4 DNA ligase, ImM ATP and enzyme buffer. Following

10 the ligation reaction the DNA mixture was used to transform E.coli strain DH5a.. Cell
aliquots were plated on L-agar nutrient media containing 100pg/ml ampicillin as selection for
plasmid vector, and incubated overnight at 37°C. About 200 colonies were picked and plated
onto duplicate sterile nitro-cellulose filters (Schleicher and Schull), pre-wet on plates of
L-agar nutrient media containing 100pg/mi ampicillin as selection for plasmid vector, and

15 incubated overnight at 37°C. One duplicate plate was stored at 4°C, and acted as a source of
live cells for the colonies, the other plate was treated to denature and fix the DNA from the
individual colonies to the nitro-cellulose. The nitro-cellulose filter was removed from the
agar plate and placed in succession onto filter papers (Whatman) soaked in: 1. 10% SDS for 2
minutes; 2. 0.5M NaOH, 1.5M NaCl for 7 minutes; 3. 0.5M NaOH, 1.5M NaCl for 4

20 minutes; 4. 0.5M NaOH, 1.5M NaCl for 2 minutes; 5. 0.5M Tris pH7.4, 1.5M NaCl for 2
minutes; and 6. 2xSSC (standard saline citrate) for 2 minutes. The filter was then placed on a
filter paper (Whatman) soaked in 10xSSC and the denatured DNA was crossed linked to the
nitro-cellulose by ultra violet light treatment (Spectrolinker XL-1500 UV crosslinker). The
filters were allowed to air dry at room temperature, and were then pre-hybridised at 60°C for

25 one hour in a solution of 6xSSC with gentle agitation (for example using a Techne HB-1D
hybridizer). Note pre-hybridisation blocks non-specific DNA binding sites on the filters.

In order to determine which colonies contain DNA inserts of interest the DNA cross-
linked to the nitro-cellulose filter was hybridised with a radio-labelled *P-DNA probe
prepared from the [A2488,G251T,D253K]HCPB purified PCR DNA fragment (see above).

30 About 50ng of DNA was labelled with 50uCi of *P-dCTP (>3000Ci/mMol) using T7 DNA
polymerase in a total volume of 50u! (Pharmacia T7 Quickprime kit), and the reaction

allowed to proceed for 15 minutes at 37°C. The labelled probe was heated to 95°C for 2



(2) | NFORMATION FOR SEQ ID NO 5: 30 (i) SEQUENCE

CHARACTERI STI CS: (A) LENGTH. 24 base pairs

(B) TYPE: nucleic acid (C) STRANDEDNESS: single 35
(D) TOPOLOGYed d7iaeib (i) MOLECULE TYPE: ot her nug&fbgoiicd
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(xi) SEQUENCE DESCRI PTION: SEQ ID NO 5: -65- GACATTGAGC TCACCCAGTC TCCA

24 5 (2) rhinieR\déralird HRIGRI2 dtfandkd DRA, immediately addéd)to Horhl SE6%ESC at 60°C,
CHARACTERI STI CS: (A) LENGTH; 22 base pairs

TYPE: - nucl ei cand¢hisisolytipn was used to repiace theprexhyiridigation solyting)oa the filters. Incubatxon( ( ?3)
(TSD)G- EE&EN%%QF agitation %Wo@ff Tour®4e885C. "Afbrhi€ nifte 'tk
- hybridisation solution was drained off, and the filters were washed twice at 60°C in 2xSSC for
5 15 minutes each time. Filters were then gently blotted dry, covered with cling film (Saran™
wrap or similar), and exposed against X-ray film (for example Kodak X-OMAT-ARS™)
overnight at room temperature. Following development of the film, colonies containing
inserts of interest were identified as those which gave the strongest exposure (darkest spots)
on the X-ray film. In this series of experiments about 15% of the colonies gave positive
10 hybridisation. From this 12 colonies were chosen for further screening. These colonies were
picked from the duplicate filter, streaked and maintained on L-agar nutrient media containing
100pg/ml ampicillin, and grown in L-broth nutrient media containing 100pg/ml ampicillin.
The selected colonies were used for mini-preparations of double stranded plasmid
DNA. These DNA samples were analysed by restriction enzyme digestion, and constructs of
15 the correct configuration identified. In order to ensure that no changes to the DNA sequence
had been introduced during the PCR a number of clones with correct restriction mapping were
taken for DNA preparation using standard technology (Qiagen plasmid kits or similar), and
the inserts sequenced using several separate oligonucleotide primers. A construct of the
cotrect sequence was identified, and this plasmid containing the pre-pro-
20 [A2485,G251T,D253KJHCPB-linker-humanised 806.077 VH gene up to the Pstl site (at
amino acid 5)(position 1301 in SEQ ID NO: 124) is termed pCF004.
c. Cloning Humanised 806.077 Fd
Double stranded DNA of plasmid pNG4-VHss-HuVH1-806.077-IgG3CH1’, a
construct consisting of the humanised 806.077 version 1 VH with human 1gG3 CH1 and
25 hinge region cloned into vector pPNG4 (see Example 44), was prepared using standard DNA
technology (Qiagen plasmid kit or similar), and restriction digested with Pst and Xmal
enzymes. DNA of the correct size, containing the humanised 806.077 Fd fragment (about 854
base pairs) was purified. Double stranded DNA of plasmid vector pUC19 (New England
BioLabs) was prepared, restriction digested with Pst] and Xmal, and purified (about 2659
30 base pairs) in a similar manner to the humanised 806.077 Fd fragment.
Aliquots of both restricted and purified DNA samples were checked for purity and

concentration estimation using agarose gel electrophoresis compared with known standards.
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22 (2) | NFORVATI ON FOR SEQ ID NO. 7: 25 (i) SEQUENCE
(CH;ARACTERI STI CS: (A) LENGTH 41 base pairs

B) TYPE aci d (C) STRANDEDNESS:

(D) Topo_o&%‘%ﬁ’ﬁ (ii) MOLECULE TYPE: ot herk’% “'Iq'é”m%sc.d
35 WO 97/ 42329
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%)Sciggg\lﬁﬁ%émmﬁm s Weke phepared to/clohé i i Jc 6T (2) |NFO|5MAT| ON

FOR SEQ I D Hﬁgm&lt into the pUC19 véetdr, Wﬁﬂﬁlﬁﬁﬁﬂiﬁm $Ft@I0 2.5 insert, and a final ( A) -
LENGTH: 357

(C) STRANDE .ncgqtﬁgpxéof about 2.5ng/ul, m(the) presence of%%ﬁ}. ?igase, fijl.lgTP and
enzyme buffer.
S Following the ligation reaction the DNA mixture was used to transform E.coli strain

DH5a. Cell aliquots were plated on L-agar nutrient media containing 100pug/ml ampicillin as
selection for plasmid vector, and incubated overnight at 37°C. A number of colonies were
picked and used for mini-preparations of double stranded plasmid DNA. These DNA samples
were analysed by restriction enzyme digestion, and a construct of the correct configuration

10 identified. This plasmid containing the humanised 806.077 Fd fragment from the Pstl site to
the Xmal site is known as pCF005.

d) Cloning humanised 806.077 Fd into pre-pro-[A248S,G251T,D253 K]HCP B-linker
© construct
Double stranded DNA of plasmid pCF005 (as documented above), was prepared using

15 standard DNA technology (Qiagen plasmid kit or similar), and restriction digested with Pstl
and EcoRI enzymes. DNA of the correct size, containing the humanised 806.077 Fd fragment
(about 870 base pairs) was purified. Double stranded DNA of plasmid vector pCF004 (as
documented above) was prepared, restriction digested with Pstl and EcoRl, and purified
(about 3950 base pairs) in a similar manner to the humanised 806.077 Fd fragment.

20 Ligation mixes were prepared to clone the humanised 806.077 Fd gene fragment into the
pCF004 vector, using a molar ratio of about 1 vector to 2.5 insert, and a final DNA
concentration of about 2.5ng/ul, in the presence of T4 DNA ligase, ImM ATP and enzyme
buffer.
| Following the ligation reaction, the DNA mixture was used to transform E.coli strain

25 DH5a. Cell aliquots were plated on L-agar nutrient media containing 1001g/mi ampicillin as
selection for plasmid vector, and incubated overnight at 37°C. A number of cclonies were
picked and used for mini-preparations of double stranded plasmid DNA. These DNA samples
were analysed by restriction enzyme digestion, and a construct of the correct configuration
identified. This plasmid containing the pre-pro-[A248S,G251T,D253KJHCPB-Linker-

30 Fd(humanised 806.077) in pUC19 is known as pCF006.

e) Cloning pre-pro-[A248S,G251T,D253K]JHCPB-linker-(humanised 806.077)Fd into
pEEG6 hCMV vector



(D TOPOLOGY: |inear (i1) MOLECULE TYPE: other nucleic acid 15
(xi) SEQUENCE DESCRI PTION: SEQ ID NO 8: 20 GACATTGAGC TCACCCAGTC

TCCAGCAATC ATGICTGCAT CTCCAGGEGGA GAAGGTCACC 60 ATAACCTGCA _
GIGCCAGCTC AA TACATGCACT GGTTCCAGCA GAAGCCAGGEC 165
ACTTCTCCCA Aw(évrl’g?:fE T TTATAGCACA TCCAACCTGG CTTCTGGAGT CCCT%%EF o 180

25 TTCAGTGGECA GIGGATCTGG GACCTCTTAC TCTCTCACAA TCAGCCGAAT GGAGGCTGAA
240 GATGCTGCCA CTTATTACTG CCAGCAAAGSHAGTACTTACC CGCTCACGIT CGGTGCTGGEG

357 (2) IR AR A e A e b s 20
PCT/ GB97/ 0116tandard DNA technology (Qiagen plasmid kit or similar), and restriction digested with
E :33 -?EgéENgE H%E&'R?Ir'xz%sﬁes. DNA ?fésxe @fﬁﬁﬁéﬁ%ﬂé@ﬁ Ilhﬁ é?szonaﬂ;i)t@ﬂ (ﬁﬁ:’ufj S
(D) TOPOLOGY2149 taSépairs) was purified.
5 Double stranded DNA of plasmid vector pEE6 (as documented above) was prepared,
restriction digested with HindIII and EcoRlI, and purified (about 4775 base pairs) in a similar
manner to the fusion protein. Ligation mixes were prepared to clone the humanised 806.077
Fd fusion protein into the pEE6 vector, using a molar ratio of about 1 vector to 2.5 insert, and
a final DNA concentration of about 2.5ng/pl, in the presence of T4 DNA ligase, ImM ATP
10 and enzyme buffer. Following the ligation reaction the DNA mixture was used to transform
E.coli strain DH5c.. Cell aliquots were plated on L-agar nuttient media containing 100pg/ml
ampicillin as selection for plasmid vector, and incubated ovemight at 37°C. A number of
colonies were picked and used for mini-preparations of double stranded plasmid DNA. These
DNA samples were analysed by restriction enzyme digestion, and a construct of the correct
15 configuration identified. This plasmid containing the pre-pro-{A248S,G251T,D253KJHCPB-
Linker-Fd(humanised 806.077) in pEE6 is known as pCF007.
P Cloning Humanised 806.077 light chain version 4 into pEE]2 vector
Double stranded DNA of plasmid pNG3-VKss-806.077-HuVK4-HuCK-Neo, a
construct consisting of the humanised 806.077 version HuVK4 with human CK cloned into
20 vector pNG3 (see Examples 12-38), was prepared using standard DNA technology (Qiagen
plasmid kit or similar), and restriction digested with HindIll and EcoRI enzymes. DNA of the
correct size, containing the humanised 806.077 light chain (about 2022 base pairs) was
purified. Double stranded DNA of plasmid vector pEE12 was prepared, restriction digested
with Hindill and EcoRI, and purified (about 7085 base pairs) in a similar manner to the
25 humanised 806.077 light chain. Ligation mixes were prepared to clone the humanised
806.077 light chain into the pEE12 vector, using a molar ratio of about 1 vector to 2.5 insert,
and a final DNA concentration of about 2.5ng/pl, in the presence of T4 DNA ligase, ImM
ATP and enzyme buffer. Following the ligation reaction the DNA mixture was used to
transform E.coli strain DH5a.. Cell aliquots were plated on L-agar nutrient media containing
30 100ug/m ampicillin as selection for plasmid vector, and incubated overnight at 37°C. A
number of colonies were picked and used for mini-preparations of double stranded plasmid

DNA. These DNA samples were analysed by restriction enzyme digestion, and a construct of



(ii) MOLECULE TYPE: peptide 10 (xi) SEQUENCE DESCRI PTI ON:

SEQ ID NO 9: Asp Ile Qu Leu Thr An Ser Pro Ala Ile Met Ser Al a
Ser Pro dy 15 5

10
%/gt wo%&lnbys Val Tt21(r) Ile Thr Cys Ser Alzg Ser Ser %%E‘IG\@JIMH%OTW

Hs Trp Phe An dn Lys Pro Ay Thr Ser Pro Lys Leu Trp Ile Tyr
35 - 6815 Ser Thr Ser Asn Leu

o2 5o A YindRbndet gonﬁégm%dmﬂieé;e?hgpésrﬁﬁconm&u;ﬁ the humaniscd 806,077 1i

r Tyr Ser %eu Thr
|l e Ser Ar gchdbit vefSion #s&knévnias pCF008/4. 65

ggr Thr Tyr&ro @Ig@ngﬁ,‘lMVp-ge-pm-[AZtltgés CPZSNI‘ %ZA .Iiﬁ ]}I&;B-géée ma%sed ?04{' Oﬁ)pd Arg

95 ,"topWy Ala Ay Thr Lys Leu Qu Leu Lys Arg Ala
100 105 35 gzg | NFORMATI ON FOR SEQ | D NO  10:
(i) SEQUENCE CHARwbTlERasid@NA of plasmid pCF007 (as dogymentexi@boye).3%15 pipated yaing s

standard DNA technology (Qiagen plasmid kit or similar), and restriction digested with BgllI
and Sall enzymes. Restriction enzyme Bglll cuts the pCF007 plasmid prior to the start of the
CMV MIE leader, promoter and gene for the fusion protein. Restriction enzyme Sall cuts
about 520 base pairs after the stop codons of the mature protein. DNA of the correct size,
10 containing the fusion protein (about 4844 base pairs) was purified. Double stranded DNA of
plasmid vector pCF008/4 was prepared, restriction digested with BamHI and Sall, and
purified (about 7436 base pairs) in a similar manner to the fusion protein. Ligation mixes
were prepared to clone the [A248S,G251T,D253K]HCPB-linker-(humanised 806.077)Fd
fusion gene into the pCF008/4 vector, using a molar ratio of about 1 vector to 2.5 insert, and a
15 final DNA concentration of about 2.5ng/pl, in the presence of T4 DNA ligase, ImM ATP and
enzyme buffer. Following the ligation reaction the DNA mixture was used to transform E.coli
strain DHSa. Cell aliquots were plated on L-agar nutrient media containing 100pg/ml
ampicillin as selection for plasmid vector, and incubated overnight at 37°C. A number of
colonies were picked and used for mini-preparations of double stranded plasmid DNA. These
20 DNA samples were analysed by restriction enzyme digestion, and a construct of the correct
configuration identified. This plasmid containing genes for pro-
[A248S,G251T,D253KJHCPB-Linker-F(ab'),(humanised 806.077 antibody) in the GS
expression vector pEE12 is known as pCF009 and a plasmid map is shown in Figure 2. The -
DNA and amino acid sequences of the light chain HuVK4 are shown in SEQ ID NOs: 70 and
25 71. The DNA sequence of the pre-pro-{A248S,G251T,D253K]HCPB-linker-Fd(Humanised
806.077) is shown in SEQ ID NO: 124 and the corresponding amino acid sequence in SEQ ID
NO: 125.
h) Expression of Pro-{mutant]HCPB-linker-F(ab’) (humanised 806.077) from mouse
myeloma cells.

30 The following method has been used for myeloma expression of all (D253K and
G251T,D253K and A248S,G251T,D253K) mutant pro-HCPB enzyme fusion proteins.
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(B) TYPE: nucleic acid (C) STRANDEDNESS: single

(D) T@Q@YM (i1) MOLECULE TYPE: ot her nucl ptficasiniies
10 (xi) DESCRI PTI ON: SEQ I D NO 10: GAGGTGCAGC TGCAGCARTC
WGGGECAGAG CTTGTGAGGT CAGGGGCCTC AGTCAAGITG 60 TCCTGCACAG

CTTCTGGCTT CAACATTAAA GACAACTATA TGCACTGE®P -GAAGCAGAGG 120 15
CCTGAACAGG Gk rhhbd e biae cAT ke it NSOECARARSMIIstein] ATBICMEThMS in 180

TTG ACTGCAGACT CATCCTQCAA CA A 240
20 awwmmmmnmm@emmmmw@&mé%m

360 25 ( SHFOMRRERE P S el SIS (BCACC b a1

CHARACTERI STI $3%10503). These cells were gréyn tnFDiilbédco’s ModifiedrEagedvietium (DMEM;
() TYPE: ary (r;x(l))cg/ﬁlk(lj.) containing 10% heat inactivated foetal calf serum (FCS).
For expression of pro-[A248S,G251T,D253KJHCPB-linker-F(ab™);(humanised
806.077) two plasmids were used, pCF009 (described above) and pRe/RSV (from Invitrogen,
Cat. no. V780-20) which contains the neomycin resistance gene for selection of G418
resistant stable cell lines. About Sug of each plasmid (from 0.5 to 10ug) were used to

10 transfect approximately 8x10° NSO cells by the method of lipofection (Felgner et al., in
Methods: A Companion to Methods in Enzymology, 1993, 5, 67-75) which involves the
cationic lipid mediated delivery of polynucleotides into eukaryotic cells. The cells were
harvested by centrifugation, washed with serum free medium (30ml), resuspended in 800ul of
medium and kept at 37°C in a tissue culture flask until the DNA was added. Serum-free

15 medium (450ul) was mixed gently with LIPOFECTIN™ reagent (S0u!) and incubated at room
temperature for 30 to 45 minutes. This mixture was added to 500ul of medium containing the
plasmid DNA mixture (in less than 100ul) and left at room temperature for 15 minutes.

Serum free medium (600p1) was added to the plasmid DNA-LIPOFECTIN™ mixture, and the
complex added to the cells which were incubated for about 5 hours at 37°C ina CO,

20 incubator. The DNA containing medium was then replaced with normal DMEM medium
(8ml) containing 10% FCS and the cells incubated overnight. The medium was then again
replaced with normal DMEM medium (8ml) containing 10% FCS and the cells incubated as
previously without selection for 24 hours. At the end of this period the medium was changed
to DMEM containing 10% FCS and G418 selection (1.5 mg/ml), and the cells diluted

25 (between 1 in 4 and 1 in 20) (approximately 0.5 to 1.5 x 10° cells per plate) in the same
medium into micro-titre wells (150pi per well; 2 or more plates per dilution). The micro-titre
plates were incubated for at least two weeks at 37°C in a CO, incubator and then checked
regularly for viable clone formation.

Media from wells containing single viable clones was taken for testing and replaced

30 with fresh media (containing G418). The removed media was tested for antibody binding to
CEA in an ELISA (in the same manner as described in International Patent application

Number WO 96/20011 Reference Example 5 part |, except that the secondary antibody



30 (C) STRANDEDNESS: single (D TOPOLOGY: |inear
(ii) MOLECULE TYPE: peptide 35 WD 97/ 42329

PCT/ GB97/ 01165 -96 -

(xi) SEQUE | PTION: SEQ I D NO 11: G u Val : n d
Ser Ay A %%@gﬁ Val Arg Ser Ay Al a 1 Pgr’an}@lill‘g

10 15 5 Ser Val Lys Leu Ser Cys Thr Ala Ser Ay
Phe Asn Il e Lys Asp Asn -70 -

30, solubiéh wilhghibed fRanftobo %@.h%&. Fgro& it thufda Kiibph @Manu Trp

50
Leu Thr Al a
75
Thr Al a Vals

Ala Trp Ille mpucﬁsmxﬂugm&gﬁhﬁnﬂz). Plositi@ sampjes féd the CEA ELISA Rireee also tested

Lys, Al,a Th

fag (248, G331 T.5253KIEICPR enzyme aqtglgty (as deScribed ghgvey following Activation
(I_ oval of tﬁ@pro domain from the o Protein§ By RIpsimCO0: bl H$0mM TrisdHCIAS
and lSOmM NaCl pH 7.6 at 4°C for 1 hour, the reaction being stopped by the addition of a

five fold excess of soy bean trypsin inhibitor). A number of clones were identified which
produced media that was positive for both 806.077 antibody binding to CEA and
[A248S,G251T,D253K]JHCPB enzyme activity. These were further tested by non-reducing
Western blot analysis (in the same manner as described in International Patent Application

10 Number WO 96/20011 Reference Example 5 part j, except that the antibody solution is

changed from anti-mouse to anti-human (goat anti-human Kappa light chain peroxidase
conjugate, Sigma A7164) to identify clones which produce predominately F(ab),(806.077)
fusion protein. These clones were then expanded, tested for stable generation of the fusion
protein over a number of generations, and the highest producers bulked up and stored frozen

15 in liquid nitrogen using standard technology.

20

Amplification, high-level expression and fermentation of fusion proteins from NS0
myeloma cells was performed in a similar manner to that described by Bebbington et al.
(1992) in Bio/Technology 10, 169-175. Fusion protein was purified, and the pro-sequence

removed as described in Example 102.

Examples 76 to 101
Cloning and expression of other variants of pro-HCPB-Linker-(humanised 806.077)Fd +
(humanised 806.077) light chain

The method for the generation of fusion proteins with other mutants of HPCB was

25 similar to that detailed in Example 75 (above), with the exception that in part b. of Example

75 there was a substitution of [D253KJHCPB or [G251T,D253KJHCPB for
[A248S,G251T,D253K]HCPB and the plasmid DNA used in the PCR reaction was pICI1713
(as described in International Patent application Number WO 96/20011, Example 15) or
pZEN1860 (Reference Example 1) respectively. After cloning, identification, and sequence

30 confirmation the resulting plasmid containing pre-pro-[D253KJHCPB-linker or

pre-pro-[G251T,D253K]HCPB-linker and humanised 806.077 VH gene up to the Pstl site (at

n

r
70

p



20 85 90

95
Hs Val Leu Ile Tyr Ala Ay Tyr Leu Ala Met Asp Tyr Trp Ay dn
100 105 110 25 Gy Thr Ser Val Al a
Val Ser Ser 115 120

€897/01165
(i) SEQUENCE CHARACTERI STI CS:

(B) TYPE: nucleic acid

| NFORVATI ON BE74E3% | b NO  12: 30
(A) LENGTH. 39 base pairs

EC) ) S-I\I-/B_AE([%EUEEE'?\S(P single -(M) TOPOLOGY: | i near 35
i E.,Ql. ' j : in th

bCT) a6 o L1 g acid 5 He PRI Vobtof ok ground was used in P pEROGEIn the

(xi) SEQUENCEubleGtdnt BishichireaBiogs D NO. 12: AAGCTTTCCC GOGGGGACAT
TGAGCTCACC CAGTCTCCA

FOR SEQ | D NO 13:The method for get‘?‘?“@é@é@’@ﬁm&€§%§$ﬁ@°%s W SRR o ON
(A) LENGTH  3QNiRgfed _Ex'imple 75 (above), with titeRkeepliBi thatinGafticCofExathple 75 there

5 was a substitution of plasmids containing either humanised 806.077 VH version 1 with human
IgG1 or IgG2 CH1 and hinge regions in place of 806.077-HuVH1-IgG3CH1’ (SEQ ID NOs:
92 and 56 respectively). After cloning, identification, and sequence confirmation the resulting
plasmid containing the IgG1 or IgG2 sequence was used in place' of pCF005 in the subsequent
cloning reactions.

10 The method for generation of fusion proteins with other variants of the humanised
806.077 light chain was similar to that detailed in Example 75 (above), with the exception that
in part f. of Example 75 there was a substitution of plasmids containing either humanised
806.077 Lc version 1 or version 3 in place of 806.077-HuVK4-HuCK (SEQ ID NOs: 51 and
96 respectively). After cloning, identification, and sequence confirmation the resulting

15 plasmid containing the alternative light chain sequence was used in place of pCF008/4 in the
subsequent cloning reactions. The fusion protein variants for each Example (76 to 101) are

shown in the following table.
Table
Example Humanised Humanised Mutant HCPB
No. Heavy chain Light chain Enzyme
76 HuVH1-HulgG3 HuVK4-HuCK [D253KJHCPB
44 HuvH1-HulgG3 HuVK4-HuCK [G251T,D253KHCPB
78 HuVH1-HulgG3 HuVK1-HuCK {A248S,G251T,D253KHCPB
7 HuVH1-HulgG3 HuVK1-HuCK [D253KHCPB
80 HuVH1-HulgG3 HuVK1-HuCK {G251T,0253KHCPB
81 HuVH1-HulgG3 HuVK3-HuCK {A248S,6251T,D253K]HCPB
82 HuVH1-HulgG3 HuVK3-HuCK [D253KIHCPB
8 HuVH1-HulgG3 HuVK3-HuCK {G251T,D253KHCPB
84 HuVH1-HulgG1 HuVK4-HuCK [A2485,G251T,0253KJHCPB
g 85 HuVH1-HulgG1 HuVK4-HUCK [D253KHCPB
86 HuVH1-HulgG1 HuVK4-HuCK [G2517,D253KHCPB
87 HuVH1-HulgG1 HuVK1-HuCK [A248S,G251T,D253KIHCPB
88 HuVH1-HulgG1 HuVK1-HUCK [D253KHCPB




10

(i1) MOLECULE TYPE: ot her
DESCRI PTION: SEQ I D NO. 13:
30 (2) I NE
CHARACTERI s‘“f’l"c&‘é’:gQ

(C) STRANDEDNESS: single

(D) TOPOLOGY:
nucl eic acid 15

(xi) SEQUENCE
20 AAGCTTCTCG AGCTTGGTCC CAGCACCGAA
RYATI ON FOR SEQ | D NO_ 14: 25

i near

| EQUENCE
(A) LENGTH: 36 base pairs PC'l(/G)m%n

(B) TYPE: nucleic acid 30 (C) STRANDEDNESS: single
(D) TOPOLOGY: |i near (ii) MOLE@WLE TYPE: other nucleic acid
WD 97/ 4232
PCT/ GB97) 01165 ® HuVH1-HulgGA HUVK1-HUCK [G251TDZ3KACPB_ o _
(xi) SEQUENCE DSCRI PTI GrYH1-8EgG1 D NO HUVKIHUCK AAQAPIBSIEZRAT. DRIINCTEGT
GGIGCACCT G [CATHG HuVH1-HulgG1 HuVK3-HuCK [D35BKHCPB
92 HuVH1-HulgG1 HuVK3-HuCK (G251T,0253KIHCPB
93 HuVH1-HulgG2 HUVK4-HUCK [A2485,G251T,D253KJHCPB
o HuVH1-HulgG2 HuVK4-HUCK [D253KJHCPB
% HuVH1-HulgG2 HuVKA-HUCK [G251T,D253K]HCPE
9% HuvH1-HulgG2 HUVK1-HuCK JA2485,G251T,D253K]HCPB
w7 FuVHT-HUIG2 HUVIKT-RUCK [OZ5IKHCPE
% HuVA1-Huige2 HuVKI-HuCK [G251T,D253KJHCPE
99 HuVH1-HulgG2 HUVK3-HuCK {A2485,G251T,D253KHCPB
100 HuVH1-HulgG2 HuVK3-HuCK [D253K]HCPB
101 HuVH1-HulgG2 FuVIK3-HuCK [G251T,D253KIHCPB

le 1

Purification of proteins containing 806.077 antibody sequences

S Purification or enrichment of recombinant F(ab’), or antibody-enzyme fusion proteins

may be achieved from myeloma cell, CHO cell or COS cell supernatants by several methods,
used either singly or together. Purification of murine 806.077 F(ab’),, chimeric 806.077
F(ab’), constructs and fully humanised 806.077 F(ab’), constructs, and antibody-enzyme

fusion protein constructs incorporating these F(ab’), constructs were achieved by one or more

10 of several different methods, affinity chromatography or anion exchange chromatography. or

protein A / protein G chromatography. These techniques can also be applied to purification of
806.077 antibody - B7 fusions (see Example 104).

a Antigen Affinity Chromatography
Carcincembryonic antigen (CEA), to which the parent murine 806.077 antibody was

15 raised, was immobilised on a column (using Pharmacia products). In brief, immobilisation

was via a stable ester bond to Sepharose™ High Performance medium, NHS-activated
prepacked in columns (HiTrap™); coupling of the CEA to the activated matrix was performed
following the standard instructions provided with the product .
Preparation of a 1m| affinity column.

20 CEA stock solution (8mg/ml) was first diluted with coupling buffer (0.2M sodium

hydrogen carbonate, 0.5M sodium chloride; pH8.3) to a final concentration of 0.5 mg/m). A

35



5 (2) | NFORVATI ON FOR SEQ I D NO. 15: (i) SEQUENCE

CHARACTERI STI CS: (A) LENGTH. 33 base pairs (B)
TYPE: nucleic acid 10 (C) STRANDEDNESS: single (D)
TOPOLOGY: |inear (ii) MOLECULE TYPE: other nucl ei Gcifdidngéd

(xi) SEQUENCECBEEER PTION SEQ ID NO 15: 20 AAGCTTCGAG CTCAC%%;CGA
CTGAGGTTCC TTG 33 (2) | NFORVATI ON
FOR SEQ I D NO 16: (i) SEQUENGE3GHARACTERI STICS: 25

(A) LENGTH 7 | i (xﬁM ﬁéPﬁ flEafti ot é&bdim

(9 STRANDEDI\'I%@éJa I n@%\{réhedwntthl oflce-co a 3 a flowaalc riet B (i)

MOLECULE TYPHmifthine innnadlhtelycaﬁat; ile CEA hgand (Bﬁl at 0 Smg/mi) was injected onto the column.
The column was sealed at both ends and left to stand for 30 minutes at room temperature.
Excess active groups that had not coupled to the ligand were deactivated and any non-

5 specifically bound ligand was washed out of the column by three rounds of altemating high
and low pH washes. The buffers used were 0.5M ethanolamine, 0.5M sodium chloride
(pH8.3) and 0.1M sodium acetate, 0.5M sodium chloride (pH 4.0). In each round of washes
6ml of each buffer was washed over the column matrix. Finally, the column was washed into
storage buffer (0.05M Na,HPO, , 0.1% NaN; , pH7.0).

10
Purification procedure

The cell culture supernatant containing the desired F(ab’), or fusion construct e.g.

chimeric 806.077 F(ab’),, humanised 806.077 F(ab’),, or antibody-enzyme fusion protein was
diluted 1:1 with phosphate buffered saline (pH 7.2) and passed over the 1ml affinity column at

15 a flow rate of iml/min. The column had previously been equilibrated with phosphate buffered
saline (pH7.2; S0mM sodium phoshate, 150mM sodium chloride). The column was washed
with 10 column volumes of phosphate buffered saline after the cell supernatant had passed
over it. Bound F(ab’), was eluted with 5 column volumes of 100mM sodium citrate (pH3.0),
with 1ml fractions of the eluant being collected. Detection of the eluted F(ab’), was achieved

20 by Western blot analysis using a suitable antibody peroxidase conjugate (an anti-human
Kappa Light chain -peroxidase conjugate in the case of the fully humanised F(ab’),, Sigma A-
7164) and developing with hydrogen peroxide and 4-chloro-1-naphthol. Appropriate fractions
were pooled and concentrated, using a centrifugal concentrator (Centricon™ 30), where
necessary.

25 b) Anion Exchange Chromatography

Cell culture supernatant containing the required F(ab’), or fusion construct e.g.
chimeric 806.077 F(ab’),, humanised 806.077 F(ab’), , or antibedy-enzyme fusion protein was
diafiltered into 50 mM Tris (using a stirred cell with a 10,000 molecular weight cut-off
membrane) until the ionic strength of the solution was equivilant to the column equilibration

30 buffer. The 40ml aliquot of the diafiltered supernatant was loaded on to a suitable column
(Pharmacia Mono Q™ 10/10 HR ) at 2ml/min. The column was previously equilibrated with
50mM Tris (pH8.0). Once the supernatant had passed over the column, the column was
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(xi) SEQUENCE DESCRI PTION: SEQ ID NO 16: ATGGATTTTC AAGTGCAGAT
TTTCAGCTTC GIGCTTCAGI CATAATGICC 60 5 W
TTGAGCTCAC GCAATCATGI CTGCATCTCC AGGGGAGAAG

GTCACCATAA CCTGCAGIGC CAGCTCAAGI GTAACTTACA TGCACTGGIT CCAGCAGAAG 180
CCAGGCACTT CTCCCAAACT CTGGATTTAT AGCACATCCA ACCTGECTTC TGERAGICCCT 240

300 - CortRACIpLe AR R i it it Bmad WA G AN o

360 15 CCTiheFlaed witha DSD e« B SGaN \Tiis, B XechGCiibride PHBOTCover TATAMMBCCG
420 CCATCTGAT CI.GITG TGTGCCTGCT TC
O G S S L T
540 20 CAGGABNERG YA S BN GGE RAOE T AGE TohD
CAGCACCCTG 600 ACCCTGAGCA AA GACTA CGA C AAAGT Aa\te an

CCTGCGAAGT GAmBcnn@a®&appa Lightdhein -perosid@econagetTin t3aasos i ilixhaaadssar C

NO 17 HEbn. e Ayl deymiuipen bl ydroasn poigyide S bk gl £

235 ami no ‘aci Apropriate fractions were pooled and concentrated using a centrifugal concentrator

(Centricon™ 30), where necessary.
c Protein A and Protein G Purification

10 The cell culture supernatant containing the desired F(ab’), or fusion construct (e.g.
806.077 F(ab’),, chimeric 806.077 1gG,or IgG, or IgG,; pro-HCPB-linker-806.077 F(ab'),
,806.077 F(ab’),-HCPB) was diluted 1:1 with phosphate buffered saline before being loaded
on to a column previously equilibrated in phosphate buffered saline (pH7.2). The column
was washed with phosphate buffered saline, back to baseline, before the bound F(ab'); or

15 fusion protein was eluted with 100mM sodium citrate (pH 3.0) in the case of the F(ab’), and
50mM glycine, 100mM sodium chloride (pH10.8) in the case of the fusion proteins. Elution
fractions were collected and neutralised by the addition of 125u) 2M Tris per 1ml of elution
volume. Those fractions containing the F(ab'), were pooled and concentrated where necessary
using a centrifugal concentrator.

20 d) Pro-sequence cleavage:

For fusion proteins containing a covalently linked pro-sequence e.g.(Pro-HCPB-
linker-806.077 F(ab®), ) the pro sequence was cleaved by incubation the fusion with trypsin.
This procedure at a milligram (of fusion) scale involved the following. Trypsin was mixed
with the fusion protein in a ratio of 1:1000 (trypsin:fusion). The mixture was incubated for 24

25 hours at room temperature (around 22°C), after which the cleavage of the pro sequence was
complete. The fusion protein was separated from the pro sequence by recirculating the

mixture in one of the generic chromatography purification or enrichment protocols.

30



(B) TYPE: am no acid (C) STRANDEDNESS: single

(D) TOPOLOGY: i near 35 (i1) MOLECULE TYPE: protein WO
97/ 42329
PCT/ GB97/ 01165
- PCY/BB97101165
(xi) SEQUENCYAE4B®pTiON SEQ ID NO 17: Met Asp Phe G n Val G n
Ile Phe Ser Phe Leu Leu Ile Sex Al a Ser 1 5
_}_g an s I15 5 Val 14 Mt Ser Arg Ay Asp Ile Au Leu
r n Ser Bro e 20 25
30 E*Eﬁs’ggéAlaSer Pro Gy GQu Lys Val Thr Ile Thr Cys Ser Al a
Ser 10 Assay of actidffy of antibody-enzyme fusion fBoteins containing mutant hugmn CPB
Ser Ser Val Thr.T}/r.Met Hi s Trgp Phe G n G@n Lys Pro Ay Thr Ser
50 against Hipp=Glu prodrug analogues 60 15 Pro Lys Leu Trp Ile

Tyr Ser Thr Ser Aﬂlllcﬁg\n@'s erifatantd of piffied infibody-enzyme fifafon proteins containing 70
75 0 i KIaArg Pheysng)r, GI‘R[ Sep:OGy Ser Ay Thr
Ser Tyr Ser SLmutaifisof human CPB (D253K; G252T,D253K; A248S,G251T,D253K: Examples 90

i?g 20 48-1&? rarepa\rsgay% I'or gell% a@illi?y tg o%nﬁe%ﬁxiﬂu@yl@;@iu&px{ic dold (I-i;}ﬂ;-(irﬁ/ S Gn Gn
Reference Example 9 in International Patent Application Number WO 96/20011)) to
hippuric acid using a HPLC based assay.
The reaction mixture (250 ul) contains either 4 ug of purified fusion protein or cell
10 culture supernatant (used either neat or diluted with 0.025M Tris-HC pH7.5; 125ul) and
0.5 mM Hipp-Glu in 0.025 M Tris-HCL, pH 7.5. Samples are incubated for 5 hr at 37°C.
The reactions are terminated by the addition of 250 pl of 30% methanol, 70% phosphate -
buffer (50mM; pH 6.5), 0.2% trifluoroacetic acid and the amount of hippuric acid
generated is quantified by HPLC (using a Hewlett Packard 1090 Series 11 with diode
15 array system).
Samples (50 pl) are injected onto a column (25 cm; HICHROM™ Hi-RPB) and
separated using a mobile phase of 15% methanol, 85% phosphate buffer (50mM; pH 6.5)
at a flow rate of 1ml/min. The amount of product (hippuric acid) produced is determined
from calibration curves genetaied_ with known amounts of hippuric acid (Sigma-H6375).
20 Results are expressed as the percentage conversion of substrate into product at 37°C at
times ranging from 30min-24h depending on rate of conversion.
For antibody-enzyme fusion proteins with an N-terminal proCPB, the pro domain
is first removed by treatment with trypsin (700ug/ml) in 50mM Tris-HCI (pH7.6), 150mM
NaCl at 4°C for 1h.
25
Example 104
Preparation of 2 human B7.1-humanised 806.077 F(ab’), fusion protein (hB7-806)
As in Reference Example 3, a fusion protein consisting of the signal sequence and
extracellular domain of human B7.1 fused directly to the 5° coding region of the humanised
30 806.077 antibody Fd chain is constructed using PCR techniques. A HindIII-Nhel fragment is
created containing the natural signal sequence and extracellular domain of human B7.1 fused

to the Vyy region of a humanised 806.077 antibody heavy chain. This is cloned into a suitable



100 105 110 Ser Thr Tyr Pro

Leu Thr Phe Ay Ala Ay Thr Lys Leu Qu Ile Lys 25 115

120 125 Arg Thr Val Ala Al a Pro Ser Val Phe Ile
Phe Pro Pro Se;,,dg%g 130

140 Leu Lys Ser Ay Thr Ala Ser Val Val Ws’f@’&%’é‘ﬂ’%n Asn
Phe 145 150 155

160 Tyr Pro Arg Au Ala Lys Vajgdn Trp Lys Val Asp Asn Ala Leu
An 175
55 veclgg for grgmple NG Vs HE Y’ NG YerHRPICHL free Frames

\?\% r 07/ 42329 39-47) (replacing bases {893 in Seq.ID NO: 18), to crebftta human B7.1-humanised 806,9737

PCT/ GB97/ 01 1B fusion gene. Co-expression of this fusion with a humanised 806.077 L ¢lagin (a suitable

IgrS Tyr Ser veéethr §Si{tai§§é th-g'\hd'%}silﬁﬁf Wg%s&&'@ﬁgﬁt é&@y@éﬁ@% seg .| Tyr

Ala Cys A § EﬁmpT&TS)Itﬁ theihohieved after vorfsaructioarof a bo-expression vedtdusing expressmn _
215 20 Pro Val Thr Lys Ser Phe_Asn Arg Gu
oys systems such as those described horgin. Such a vector is used to tyagsfect N%m(eigma cells

| NFORMATI ON- R ofdlnfes s&ledtfd onlthe presence of CEA binding activity in the culture supernatant.
Other humanised sequences are described in Examples 39-47.
The hB7-806 fusion protein is expressed from a suitable cell line and purified using

10 protein-A column as described in Reference Example 3 or one of the methods described in
Example 102. It should be noted that purification methods other than protein-A columns are
preferred for humanised 806.077 antibody fragments and fusion proteins thereof. The fusion

 protein can be tested for both antigen and receptor binding properties and T-cell co-

stimulatory activity when bound to LS174T cells using assays set out in Reference

15 Example 3.

le 105
Preparation of chimeric and humanised 806.077 F(ab’),-CPG2 conjugates

The procedure described in Example 5 was repeated with the murine F(ab’), protein
20 repiaced by one of the chimeric versions described in Example 8 or one of the humanised

versions described in Examples 39-47.

xample 106
Preparation of humanised 806.077 Fab-CPG2 enzyme fusion protein.

25 Humanised 806.077 antibody and bacterial CPG2 enzyme fusion protein constructs
are constructed using PCR methodology similar to that described for the construction of
HuVK4 in Examples 12-38, in which specifically designed primers are used in 2 PCR reaction
to amplify the antibody and enzyme gene components (such that the resulting DNA products
contain overlapping complementary sequence) which are then joined via a further "splicing /

* 30 joining" PCR reaction to make the complete antibody-enzyme fusion gene. The fusion protein
is created by joining the 3' end of Fd humanised 806.077 antibody heavy chain gene to the §'

end of the CPG2 structural coding gene to create a Fab-CPG?2 fusion protein coding gene. In



(1) SEQUENCE CHARACTERI STI CS: (A) LENGTH 765 base pairs

(B) TYPE: nucleic acid 15 (C) STRANDEDNESS: single

(D) TOPOLOGY: |i near (ii) MOLECULE TYPE: other nucleic acid

20 ), SEQUENCE DESCRI PTION: SEQ I D NGO 18: PCTGBINOL366\CT TGT
GCTGAACTG K T GTAACACTTT TAAATGGAAT TCAGTGIGAG 60

GTGCAGCTGC AGCARTCAGG GGCAGAGCTT GIGAGGTCAG GGGCCTCAGT CAAGTTGTICC 120
TGCACAGCTT CTGGCTTCAA CATTAAAGAC AACTATATEZ-ACTGGGTGAA GCAGAGGCCT 180
30 GAA LEOAE HaAdisdd S8 IPPARiTbod hEv) ChiA g IoRPATAT IEGHAT ATGCC

240 GITCC GEEGCAAGEC CACTTTGACT GCAGACTCAT |
AGCCTACCTG  termir0 aficr rosibes IERGROREHAVEGHIEON & byl SRS DS 3k T
CAAGTANCCT CARFCREN A i Vi Holg PG e SEQ IBNIO? Ao sre!
PCT/ GB97/ 0116&sigue Val 237 heavy chain in the HuVH1-HulgG3 Fd heavy chain (SEQ HRNO: 95) (thus,
5 in each case, excluding any sequence pertaining to the hinge region) and may be joined to the
first CPG2 residue positioned C-terminal to the signal sequence cleavage site (Minton et al
(1984) Gene 31, 31-38). However, in order to obtain optimal antibody binding and enzymatic
properties, it is also envisaged that it may be desirable to incorporate additional residues at the
junction between the two constituent components.
10 The fusion gene is then cloned into a suitable vector, for example pNG4-VHss-
HulgG2CH1® (NCIMB no.. 40797), after the appropriate restiction enzyme digestion. isolatiop
of the vector and fusion gene DNA fragment have been made thus replacing the original
antibody gene with that of the fusion protein. Co-expression of the fusion with a humanised
806.077 light chain is then achieved after construction of a co-expression vector in a manner
15 analogous to that described in Example 11. The co-expression vector is used to transfect NSO
myeloma cells and colonies selected on the presence of CEA and Fd binding activity in the
culture supernatant as previously described. The fusion protein can be purified using a
Protein-A column and shown to have both antigen and enzymatic properties using standard
test methodology.
20
Example 107
Further combination of immanised heavy and light chain variable regions based on light
chain sequence VK4
The procedures described in Examples 12-38 are repeated with the humanised light
25 chain variable sequence of VK4 (SEQ ID NO: 71) replaced by the modified sequence in
which the tyrosine residue (Tyr) at position 35 of SEQ ID NO: 71 is replaced by a
phenylalanine residue.(Phe).

30



AGCACCAAGG GACCATCGGT CTTCCCCCTG GCCCCCTGCT CCAGGAGCAC CTCCGAGAGC 480

ACAGOCGCCC TGGGCTGCCT GGTCAAGGAC TACTTCCOCG AACCGGTGAC GGTGTOGTGG 540
5 AACTCAGGOG CTCTGACCAG OGGCGTGCAC ACCTTCOOGG CTGTCCTACA GTCCTCAGGA

600 CTCTA TCAGCAGCGT OGTGACGGTG OCCTCCAGCA ACTT%% CCTAC
660 A TAGATCACAA GOCCAGCAAC ACCAAGGTGG ACAA

720 10 TGTTGTGTCG AGTGOCCACC GTGCOCGGCG CCACCTGTGG COGGC

765 (2) | NFORVATION FOR SEQ ID NO 19g. |5 (i) SEQUENCE
CHARACTERI STLCS: (A) LENGTH. 255 anino aci ds (B)
TYPE: ani no W (C) STRANDEDNESS: si ngl e (D)
TOPOLOGY: | | R@Rher cdthbination of hufmanised/btdv@ldnE HEKPEiaip varigtleregions bastd on light
(xi) SEQUENCE DESCRI PTI.ON: SEQ ID NO 19: Vet 'Lys Leu Trp Leu Asn

Trp Il e Phe ¢thainseguenge VK4, | ey Asn Gy
10
Ser Ay Ala Gu L2 ;\fl\fémxé?descnbed in Exariplés 1@58&&;;%&&%%%&.%@%&

30 5 chafievariablg sd\iuandé@rf VA (SEQIDINQ: B replaced binthe Adadifiéd seqieyceitine As n
Ile

Ly Asp Asn Wpichrpheplanipe sidug (Pl emmé}gpas‘%?@a% Tyigreplaged by a

leucine residue (Leu).

Exampie 109
10 Further combination of humanised heavy and light chain variable regions based on light
chain sequence VK4
The procedures described in Examples 12-38 are repeated with the humanised light
chain variable sequence of VK4 (SEQ ID NO: 71) replaced by the modified sequence in
which the tyrosine residue (Tyr) at position 35 and the phenylalanine residue (Phe) at position
15 72 of SEQ ID NO: 71 are replaced by a phenylalanine residue (Phe) and a leucine residue
(Leu) respectively.

Example 110
Combination of humanised heavy chain variable regions and a chimeric light chain
20 sequence
The procedures described in Examples 12-38 are repeated with the humanised light
chain variable sequence of replaced by the chimeric sequence of SEQ ID NO: 17 described in
Example 8.

25 Example 111-113
Expression of humanised F(ab')2 fragments with a modified light chain VK4 variable
sequence | .
The procedures described in Examples 39-47 are repeated with the variable light chain
sequence described in Example 107 used to make a replacement for the humanised light chain

30 sequence of SEQ ID NO: 99 in which the tyrosine residue (Tyr) at position 57 of SEQ ID NO:
99 is replaced by a phenylalanine residue (Phe).
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50 55 60 WD 97/ 42329

PCT/ GB97/ 01165 - 103-

GQu Trplle Ala Trp Ile Asp Pro Au Asn Ay Asp Thr Au Tyr Ala 65
70 75 80 5 Pro L a6 A Y
Lys Ala Thr M99%2%A a Asp Ser Ser Ser Asn ¥eriih 85

90 95 Thr Ala Tyr Leu H's Leu Ser Ser Leu Thr
Ser Qu Asp Thr Al a Val _ -79-100 105

110 10 Tdandpié 11358 tHd Om¥ilatibs s HbH KIS Panie dYdifibESEQID NGt
Asp Tyr 115 120 125

Trp Gy A n PYdektribe8aboweal Al a Val Ser Ser Ala Ser Thr Lys Gy 15
130

Leu Ala Pro Oys Se?x‘ﬂ%ég 113 is{he combination oféé!l; 1-HulgG2 angd ZI‘EE’[ Rodifka é@b 1bo:Fr 0

150 - 99 described kbove. 160 20 Thr Ala Ala Leu Gy
Cys Leu Val Lys Asp Tyr Phe Pro Qu Pro Val . 165
170 5 Examyie 113 is the combinatipp of HpVEI-HulgG3 angthesmpdified SEQIDNG: Th
Ser Gy Val H,g . Thr 180 185
190 25 b9 descnbé?lha ove.

Je 114-116

Expression of humanised F(ab'); fragments with a modified light chain VK4 variable
10 sequence .
The procedures described in Examples 39-47 are repeated with the variable light chain
sequence described in Example 108 used to make a replacement for the humanised light chain
sequence of SEQ ID NO: 99 in which the phenylalanine residue (Phe) at position 94 of SEQ
ID NO: 99 is replaced by a leucine residue (Leu).
15 Example 114 is the combination of HuVH1-HulgG1 and the modified SEQ ID NO:
99 described above.
Example 115 is the combination of HuVH1-HulgG2 and the modified SEQ ID NO:
99 described above.
Example 116 is the combiqation of HuVH1-HulgG3 and the modified SEQ ID NO:
20 99 described above.

Example 117-119
Expression of humanised F(ab'); fragments with a modified light chain VK4 variable
sequence

25 The procedures described in Examples 39-47 are repeated with the variable light chain
sequence described in Example 109 used to make a replacement for the humanised light chain
sequence of SEQ ID NO: 99 in which the tyrosine residue (Tyr) at position 57 and the
phenylalanine residue (Phe) at position 94 of SEQ ID NO: 99 is replaced by a phenylalanine
residue (Phe) and leucine residue (Leu) respectively.

30 Example 117 is the combination of HuVH1-HulgG1 and the modified SEQ ID NO:
99 described above.



Pro Ala Val Leu A n Ser Ser Gy Leu Tyr Ser Leu Ser Ser Val Val

195 200 205 Thr Val Pro Ser Ser

Asn Phe Ay Thr @n Thr Tyr Thr Cys Asn Val 30 210

215 220 Asp H's Lys Pro Ser Asn Thr Lys Val Asp

Lys Thr Val WPIV&%? | ys 225 230 PCT/GBII116S

235 240 35 Cys Cys Val Qu Cys Pro Pro Cys Pro Al a

Pro Pro Val Ala Ay . -80- 245 250

Izgg-?- / GB97/ 01165 VSQ::?IZ{)I%%?& 19s the combination of HuVH1-HulgG2 and the modi_ﬁfe §EQ ID NO'( 2)

| NFORVATI ON B&Resofibad dBo) 20: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGIH: 121 anmino acids 5 L (B) TYPE: amino acid

(C) STRANDEDNESS: Exympled19 is the combination of BpV g$8and the gwdified SEQID NOyj i )

%E%!_E TYPI;'9 d&%g%%ovéO (xi) SEQUENCE DESCRI PTION: SEQ I D
5

Example 120-122
Expression of humanised F(ab'), fragments with a chimeric light chain sequence
The procedures described in Examples 39-47 are repeated with the chimeric light
chain sequence described in Example 110 replacing the humanised light chain sequences used
10 in Examples 39-47
Example 120 is the corabination of HuVH1-HulgG1 and the chimeric light chain
sequence described above.
Example 121 is the combination of HuVH1-HulgG2 and the chimeric light chain
sequence described above.
15 Example 122 is the combination of HuVH1-HulgG3 and the chimeric light chain

sequence described above.

Example 123

Preparation of humanised fusion pretein based on modified light chain VK4 sequence

20 The procedures described in Example 48 are repeated but with plasmid pEE14-
806.077HuVK4-HuCK replaced by a plasmid containing the modified VK4 sequence of
Examples 107 and 111 to 113.

Example 124
25 Preparation of humanised fusion protein based on modified light chain VK4 sequence
The procedures described in Example 48 are repeated but with phsmid pEE14-
806.077HuVK4-HuCK replaced by a plasmid containing the modified VK4 sequence of
Examples 108 and 114 to 116.

30



15 Ala Ser Thr Lys Gy Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
1 5 10 15 Ser
Thr Ser Ay Gy Thr Ala Ala Leu Ay Cys Leu Val Lys Asp Tyr 20

20 09,"4232925 30 Phe Pepeibibiidso Val
Thr Val Ser Trp Asn Ser Ay Ala Leu Thr Ser 35 :

40 45 25 @y VvVal Hs Thr Phe Pro Ala Val Leu G n
Ser Ser Ay Leu Tyr Ser 50 -81- 55

60 E%g_iéleﬁ% Ser Val Val Thr Val Pro Ser Ser Ser Leu Ay Thr dn
Thr . .70 . L I5

80 30 Preparatipn of humgyised fysiony protein-baspd;ommedified light chaim, Vid4sequence ;|
Asp Lys .

95 9‘3“9"1"”‘&“‘ Br ohﬁ 8% p&%algrep E q]ﬁr“?ﬁipé ”1drp E&/lg‘ Pro Pro
Cys 35 806. 077HuVK4~HuCKlﬁﬁlaced by a plasmid containihig %e modified VK4 sequence 0£10

Pro Ala Pro G u Leu Leu GI% Y 115

120 5 Exampies 199 880117 10 119.

PCT/ GB97/ 01165 -105 -

(2) | NFORMATION FOR SEQ I D NO 21: -

le 126

Preparation of humanised fusion protein based on a chimeric light chain VK4 sequence
The procedures described in Example 48 are repeated but with plasmid pEE14-
10 806.077HuVK4-HuCK replaced by a plasmid containing the chimeric light chain sequence of
Examples 110 and 120 to 122. '

le 127

Preparation of humanised fusion protein based on modified light chain VK4 sequence

15 The procedures described in Example 75 are repeated but with plasmid pCF008/4
replaced by 2 plasmid containing the modified VK4 sequence of Examples 107 and 111 to
113.

Example 128
20 Preparation of humanised fusion protein based on modified light chain VK4 sequence

The procedures described in Example 75 are repeated but with plasmid pCF008/4
replaced by a plasmid containing the modified VK4 sequence of Examples 108 and 114 to
116. '

25 Example 129
Preparation of humanised fusion protein based on modified light chain VK4 sequence
The procedures described in Example 75 are repeated but with plasmid pCF008/4
replaced by a plasmid containing the modified VK4 sequence of Examples 109 and 117 to
119. '
30



5 (1) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 369
base pairs 10 (B) TYPE: nucleic acid (O
STRANDEDNESS: si ngl e (D) TOPOLOGY: |i near (i)
MOLECULE TYPE: r nucleic acid 15 (xi) 5
DESCRI PTI ON: NO 21: 20 GCCTCCACCA AGGGECCCATC

CTGGCACCCT CCTCCAAGAG CACCTCTGEG 60 GGCACAGCGG CCCTGEECTG
CCTGGTCAAG GACTACTTCC CCGAACCGGT GACCGTGRZG 120 25 TGGAACTCAG
GCGCCCTGAC GACH ORI G CACACCTTCC CGGCTGTCCT ACAGTCCTCA 180
GGACTCTACT CCCTCAGCAG CGTGGTGACT GIGCCCTCCA GCAGCTTGGG CACCCAGACC

240 TAPNPFDR AlEhiahistdfusivn \protiin Gased AnA hietc RENIARANVICY SéqhendeCCCC
300 30 CTTGTG ACAA CACﬁI CCGT%CCC%B CTCSG(&%ACT
GCTGEGTGEC exprpcedures deseripedin Example 75 are repeated but with plasmid pCF008/4

369 35 (2 W‘amdm thpclh‘Qeriglﬁht chain sequence of E)}jaélﬁﬁgﬁblg%d 120

CHARACTERI S (A) LENGT 116 am no aci
S to 122,

Reference Example |
Preparation of gene sequence for [G251T,D253KJHCPB
The method of cloning [G251T,D253KJHCPB in E.coli was very similar to the
10 method described in International Patent application Number WO 96/20011, Example 15.
Again pICI266 was used as the cloning vector, but the starting material for PCR site directed
mutagenesis was the {[D253K]JHCPB gene in plasmid pICI1713 (as described in International
Patent Application Number WO 96/20011 Example 15). However, in this case site directed
mutagenesis was used during the PCR amplification of the gene to change the codon at amino
15 acid position 251 in the mature gene from Glycine to Threonine (GGC to ACT), the G251T
change. Also during the generation of this mutation a number of other mutations were
generated at the same (G251) site by using a mixture of oligonucleotides with codon changes
at G251. Individual mutant genes were identified following transformation and hybridisation
by sequencing across the mutation site, prior to complete gene sequencing. In this example
20 only the oligonucleotide for introducing the G251 T mutation will be considered. Two PCR
mixtures were prepared, in a manner similar to that described in International Patent
application Number WO 96/20011 Example 15. In the first reaction primers were CAN
00402 (SEQ ID NO: 116) and CAN 00734 (SEQ ID NO: 117). In the second reaction primers
were CAN 00284 (SEQ ID NO: 118) and CAN 01076 (SEQ ID NO: 119). In both reactions
25 the starting DNA was pICI1713. .
Aliquots of the two PCR reactions were analysed for DNA of the correct size (about
750 and 250 base pairs) and estimation of concentration by agarose gel electrophoresis, and
found to contain predominantly bands of the correct size. Another PCR was then set up using
each of the first two PCR products, with the two end primers {CAN 00402 (SEQ ID NO: 116)
30 and CAN 00284 (SEQ ID NO: 118)}. An aliquot of the PCR product was analysed for DNA
of the correct size (about 1000 base pairs) by agarose gel electrophoresis and found to contain

predominantly a band of the correct size. The remainder of the product from the reaction mix



WD 97/ 42329

PCT/ GB97/ 01165 -106 -

(B) TYPE: am no acid (C) STRANDEDNESS: single

(D) TOPOLOGY: (ii) MOLECULE TYPE: protein

(xi) SEQUENCE SRR o SEQ ID NO. 22: Ala Ser TRfC "”m&y Pro
Ser Val Phe Pro Leu Ala Pro Cys Ser Arg 1

10 15 15 S83-Thr Ser G u Ser Thr AIa Al a
Leu Gy Cys L fiek, é§lﬁtea-ﬁNA striction digested with esAlcol and EcoRlI, and a band
25 %Q@ile ,Ytﬁe e Pﬁ ° rg Gu lPr% C Thr Val Ser_ Trp Asn
Ser Ay Al a Lefshd bmrmlze (about 1000 base pairs) pwgified in a similar manner to that described in

égr {nteergaal Iﬁ{ At ;Iiar;])fxcatlon I\Fum%eégﬂ) yé"’}ﬁod‘l?'ﬁxam&e‘?gr SEB G2>é Leu Tyr

Leu Sey Ser Val Vaﬂ;lcmﬁ déable Reand@PDNBewasAetridtivn digested kvith Bcbl anldEcoR] enzymes, 65

70 5 and DNA of the correct size (about 5600 basSe%alrs) was purified. Aliquots of both restricted
and purified vector and insert DNA samples were checked for purity and concentration
estimation using agarose gel electrophoresis compared with known standards. From these
estimates ligation mixes were prepared to clone the HCPB gene into the pICI266 vector in a
similar manner to that described in International Patent application Number WO 96/2001 1

10 Example 16. _

Following the ligation reaction the DNA mixture was used to transform E.coli strain

DHS5a., colonies were picked and tested by hybridisation. A number of the clones were then
taken for plasmid DNA preparation, and were sequenced over the region of PCR mutation in
order 1o identify clones with the G251T change in a manner similar to that described in

15 International Patent application Number WO 96/20011 Example 16. From the sequencing
results a clone containing a plasmid with the required [G251T:D253KJHCPB gene sequence
was selected, and the plasmid called pZEN1860.

Reference Example 2
20 Preparation of gene sequence for {A248S,G251T,D253K|HCPB
The method of cloning [A248S,G251T,D253KJHCPB in E.coli was very similar to the
method described in Reference Example 1. The starting material for the PCR site directed
mutagenesis was the [G251T,D253K]HCPB gene in plasmid pZEN1860 (described in
Reference Example 1) in place of pICI1713. However, in this case site directed mutagenesis
25 was used during the PCR amplification of the gene to change the codon at amino acid position
248 in the mature gene from alanine to serine (GCT to TTC), the A248S change. Two PCR
mixtures were prepared, in a manner similar to that described in Reference Examples 1. In the
first reaction primers were CAN 00402 (SEQ ID NO: 116) and CAN 00720 (SEQ ID NO:
120). In the second reaction primers were CAN 00284 (SEQ ID NO: 118) and CAN 00726
30 (SEQ ID NO: 121). In both reactions the starting DNA was pZEN1860.
Methods of PCR, cloning, expression and identification were the same as for

Reference Example 1. From the sequencing results a clone containing a plasmid with the



Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys 30

85 90 95 Thr Val Qu Arg Lys
Cys Cys Val Au Cys Pro Pro Cys Pro Ala Pro 100
\1/\%597/ 42300 WOSTHII29 110 35 Pro Val Ala Ay PCT/GBY101165 115
PCT/ GB97/ 01165 -107- (2)
| NFORVATI ON FOR SEQ I D NGO 23: -84i-) SEQUENCE CHARACTERI STI CS:
(A LENGTH: .%éﬁ PRPABSAETSI T, D253 KJHCPB gene(sE’dueI&Dans sBlé6te@, 2nd @ plasmid called
(C) STRANDEDNESS: 'single TOPOLOGY: | i near (i)
MOLECULE TYREZENMREr nucleic acid 10 (xi) SEQUENCE
DESCRI PTION: SEQ ID NGO 23: 15 GCTAGCACCA AGGGACCATC GGTCTTCCCC
CTGGCCCCCT GCTCCAGGAG CACCTCCGAG 60 AGCACAGCCG CCCTGEGECTG
CCTGGTCAAG (i¢éfdrbnek BxamPIEBAACCGGT GACGGTGTCG 120

5 Preparation and characterisation of a human B7.1-murine A5B7 F(ab’), fusion protein

(AB7)

Methods for the preparation, purification and characterisation of recombinaﬁt murine
AS5B7 F(ab’), antibody have been published (WO 96/20011, Reference Example 5). The
cDNA sequence for human B7.1 antigen (also called CD80) has been isolated and described
10 (Freeman G.J et a!/, Jounal of Immunolagy, 1989, 143, 2714-2722). In this Example “AB7”
refers to human B7.1-murine ASB7 F(ab’), fusion protein and “AS5SB7” refers to the anti-CEA
antibody termed ASB7.
Using a PCR based strategy we isolated the natural signal sequence and extracellular
domain of human B7.1 (encoding amino-acids 1-242) from cDNA prepared from cultured
15 Raji cells (ATCC No. CCL 86) and fused it directly upstream from the mature 5’ coding
sequence of the murine ASB7 Fd fragment. This involved isolation of the B7.1 sequence with
PCR primers 187/96 and 204/96 (SEQ 1D NOS: 126 and 127) and a partial ASB7 Fd sequence
with PCR primers 203/96 and 205/96 (SEQ ID NOS: 128 and 129). After purification of the
PCR products they were mixed in approximately equimolar amounts and fused by PCR with
20 primers 187/96 and 205/96. The resulting PCR product was purified, digested with HindII
and BstEIl (New England Biolabs (UK) Ltd., Wilbury Way, Hitchin, SG4 OTY) and cloned
into the HindIII-BstEII region of pAF1 using standard procedures to create the full length
human B7.1-murine A5B7 Fd fusion. This fusion gene (SEQ ID NO: 130 - 131) was cloned
as a EcoRI-HindIII fragment into the GS-system™ expression vector pEE6 (Celltech
25 Biologics, Bath Road, Slough, SL1 4EN) according to the protocols described in WO
96/20011, Reference Example 5, to generate vector pAB7.1.
A Bglli-Sall fragment containing the B7.1-ASB7 Fd expression cassette was then
cloned between the Bglll and Sall sites of the vector pAF6 previously described to generate a
vector (pAB7.2) capable of co-expressing the fusion protein and the ASB7 L chain. The
30 vector pAB7.2 was then used to transform NSO myeloma cells and colonies selected on their
ability to grow in the absence of glutamine. Cell lines expressing the fusion protein were

identified by determination of CEA binding activity in the culture supematant using the



20 TGGAACTCAG GCGCTCTGAC CAGCGECGTG CACACCTTCC CGECTGICCT ACAGICCTCA

180 GGACTCTACT CCCTCAGCAG CGTCGTGACG GTGCCCTCCA GCAACTTCGG CACCCAGACC
240 TACACCTGCA ACGTAGATCA CAAGCCCAGC AACACCAAGG TGGACAAGAC AGTTGAGCOGC
300 25 ASRIRESTG TCGAGTGOCC ACCGTGOCCG GCGOCACCTG T ——

348 (2) TNFORVATION FOR SEQ ID NO: 24: 30 (i) o=
CHARACTERI STI CS: (A) LENGTH 167 am no acids

(B) TYPE: amino acid (C) STEANDEDNESS: singl e

(D) TOPOLOGY: ELISAadescribdd. A cell line exptessing sdilableldvels bY Risionpisiit i 1D4) was selected WO
I%E{I'? égé 3 / 011 6Hr purification and characterisation of the AB7 fusion protein. -108 -

(xi) SEQUENCEpERGRbA dhdMaracketisdtidn'SFihe 487 fusion protein A @ Ser Thr Lys Gy Pro
Sar val o P 2 opiatibr grd ar &y's SngﬂAreg Jusion protei 5

10 - ThesBcretsd recombinant B3l(35F242)-ASB 7@ (3b) 6 AB 7, Invatefiabwa murilied G y
Leu Val Asp T e . 20 . 25

I B TR S R

Ser 10 Sepharose 4 f5t flow as manufactured by Phaftiacia (Pharmacia Biotech, 23 Grosvenor Rd,

St Albans, Herts, AL1 3AW). The matrix was washed with 2x 8 matrix volumes of binding
buffer (3M NaCl, 1.5M Glycine, pH 8.9). The culture supernatant containing AB7 was’
diluted 1:1 with the binding buffer. The washed matrix was added to the diluted culture

10 supemnatant (1ml settled volume of matrix per 40ml of diluted supernatant) and incubated at
4°C for 2hrs with moderate shaking. The matrix was spun down by centrifugation and
approx. 75% of the supernatant carefully poured off. The matrix was then resuspended in the
residual supernatant and the resulting slurry packed into a column. The column was washed
with 5-6 column volumes of 150mM NaCl, 10mM NaH2PO4, pH7.4. The buffer was then

15 changed to 100mM NaCitrate pH2.8 and elution fractions collected. These fractions were
titrated to approximately pH7.0 by the addition of 2M Tris buffer pH.8.5. The elution

“fractions were analysed by non-reducing SDS-PAGE and the peak AB7 fraction(s) retained as
the product.

N-Terminal Sequencing

20 A sample of AB7 was run on reducing SDS-PAGE and blotted onto PVDF
(polyvinylidene difluoride) membrane (equipment, gels, blotting membrane and methods
from NOVEX, 4202 Sorrento Valley Blvd, San Diego, CA 92121, USA.). The protein bands
were stained with Coomassie blue and the band at approximately 70kDa (i.e. B7.1-Fd fusion)
was N-terminally sequenced (Applied Biosystems, 494 Protein Sequencer (Perkin Elmer, ABI

25 division, Kelvin close, Birchwood Science Park North, Warrington, WA3 7PB.) The
sequence obtained matched the expected sequence for mature B7 (ie. after leader sequence
cleavage from amino-acid 35 in SEQ.ID NO: 131, Val Ile His Val etc.).
BlAcore Analysis .

AB7 was analysed using BlAcore surface plasmon resonance equipment made by

30 Biacore (23 Grosvenor Rd, St. Albans, Herts., AL1 3AW, UK.) according to methods for
BlAcore analysis of the CD80/CTLA-4 interaction taken from Greene JL, Leytze GM,
Emswiler J, Peach R, Bajorath J, Cosand W, and Linsley PS. (1996) J. Biol. Chem. 271,
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70
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~(2) | NFORMATIL.ON FOR SEQ I D NO  25: (i) SEQUENCE
CHARACTER! STaruige coupled AB7 surfaceyy 97/ 42329 :

(A) LENGTH: 501 base pairs

- AB7 fusion protein has the biological properties of both component parts, namely antigen and

receptor binding activities.
Co-stimulatory activity of the AB7 fusion protein

10 The ability of the AB7 fusion protein to provide a co-stimulatory signal to T cells
when bound to CEA expressing tumour cells was tested using an adaptation of a co-
stimulation assay format previously described (Jenkins et al. (1991) J. Immunol. 147:2461).
CEA expressing LS174T colo-rectal tumour cells (fixed using 0.5% paraformaldehyde for 5
minutes at room temperature) were incubated with 10ug/ml of the AB7 fusion protein (2

15 hours rotating at 4°C in RPMI 1640 medium (Gibco, Life Technologies, Paisley; Scotland), -
containing 0.5% human serum (Sigma AB, Sigma Chemical Co, Dorset, UK.). The cells were
washed twice prior to use and binding of the fusion protein confirmed using a fluoroscein
isothiocyanate (FITC)- conjugated goat-anti-mouse Ig (Becton-Dickinson UK Ltd, Oxford)
and flow cytometry (Facscan, Becton Dickinson). To allow the use of unprimed human T

20 cells in the assay, the T cell receptor (TCR) stimulus was provided by an anti T cell receptor
antibody (anti-CD3 antibody, OKT-3 Orthoclinical Diagnostics, Amersham, UK) previously
coated onto the wells of a 96 well plate. OKT-3 was immobilised by incubating purified

antibody (2pg/ml in bicarbonate coating buffer, pH 9.6 (preformed capsule, Sigma)) overnight
at 4° C in 96 well flat bottomed microtitre plates (Costar Corporation, Cambridge, MA, USA),

25 which were then washed three to four times with PBS. Purified peripheral T celis (from
negatively depleted (i.c. pulling out-components other than T cells) from donor human blood
using magnetic beads (Dynabeads, Dynal A.S, Oslo, Norway) were added to the wells at 2 x
10°/well in 50ul of RPMI 1640 medium containing 5% human serum. The fusion protein
bound LS174T cells were added to the wells at 5 x 10*/well in 50l of RPMI 1640 medium

30 plus 5% human serum. Finally the volume in all wells was made up to 200ul using RPMI -

1640 medium plus 5% human serum. Cultures were pulsed with 1.25 pCi of [3H] thymidine

(Amersham International) after 48 hours and harvested 16 hours later with a semi-automated

Combined with the data from the anti-CEA ELISA these data confirin tHal the purified



(B) TYPE: nucleic acid (C) STRANDEDNESS: single

(D) TOPOLOGY: linear .5 (i1) MOLECULE TYPE: other nucleic acid

10 (xi) SEQUENCE DESCRI PTION: SEQ I D NGO 25: GCTAGCACCA
AGGGCCCATC CTGGECGCCCT GCTCCAGGAG CACCTCTGEG PCT/G257/01165°
GGCACAGCGG G CCTGGTCAAG GACTACTTCC CCGAACCGGT GACGGTGICG

120 TGGAACTCAG GCGCCCTGAC CAGCGGCGTG _CACACCTTCC CGGCTGTCCT ACAGTCCTCA
180 GGACTCTACT CCCTCAGCAG CGTGGTGACBGTGCCCTCCA GCAGCTTGGG CACCCAGACC
240 20 &A%@@ﬁéﬂmoﬁméﬂmiﬁ‘\ WREUROATheARGARTARNGG THGNBAAGBAE into

OOCCAC TTGEGTGACAC AACTCA T AGGT
GTOCTOACT TRASS Rigntatd g i ssptoncaesiveg (Beeplie Seit i RURIEe

GCOCAAA GECAA cC
AACAGCTGT SRt Yodtao TR H Bl ot & fypical cdiulation ess] b didpiee (S TaRte <

TCCTGGGAGG Abelow. _ 501 30
(A Lenare TePlsrchstmpelen ok = (B) TYPE amino acid ol
(C) STRANDEDNESS: single oCD$ Bhatdd $ted- Wells @ 23RAY (cpm)

T cells alone . 3582

T cells + aCD28 28178

T cells + LS174T 12303

T cells + LS174T +aCD28 25759

T cells + LS174T/fusion protein - 41785

aCD3 = anti-CD3 antibody; «CD28 = anti-CD28 antibody
Unprimed T-cells require both T-cell receptor and co-stimulatory signals. In the assay
the T-cell receptor signal is provided by aCD3 antibody. Providing co-stimulation via
 aCD28 (Becton-Dickinson used at 0.6ug/ml) stimulates uptake of [°H] thymidine over 8 fold
10 compared to aCD3 alone. The presence of tumour cells has no significant effect on this
' stimulation. Providing the co-stimulatory signal by AB7 fusion protein bound to tumour cells
stimulates uptake of [’H} thymidine by more than 3 fold over that given by tumour cells alone
and over 11 fold higher than that seen in the absence of co-stimulation. The apparent
stimulation provided by tumour cells alone may arise from residual accessory cells in the
15 purified T-cell population. Similar increases in T cell proliferation were consistently observed
in wells containing tumour cell bound fusion protein in each of 5 assays carried out compared

with wells containing T cells and unbound tumour cells.

Reference Example 4
20 Preparation of IgG3-pBSIIKS+
This example describes the preparation of a vector containing a gene for the human
IgG3 heavy chain constant and hinge region.
A gene containing the sequence shown in SEQ ID NO: 115 [this contains a sequence
(residues 8 to 508) that is similar to SEQ ID NO: 25, but with residues 312 and 501 of SEQ
25 ID NO: 25 changed to C and G respectively], was prepared by PCR by a method similar to
that described by Jayaraman et al. (1991) Proc. Natl. Acad. Sci USA 88, 4084-4088.



WD 97/ 42329

PCT/ GB97/ 01165 -110-

(ii) MOLECULE TYPE: peptide 5 (xi) SEQUENCE DESCRI PTION: SEQ ID
NO 26: Ser Ala Ser Ser Ser Val Thr Tyr Met Hi 1

5 W09742329 | D 10 (2) | NFORMATI ON FOR SEQ I D NEGTiGmeTtes

(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH. 7 amino acids

(B) TYPE: amno acid 15 (C) -SBRANDEDNESS; single

(D) TOPALQGY: Egg%gfne was madg in Md@%mﬂgﬁhﬁg%%dﬂgﬁlﬁdfhese wefd cloned

(xi) SEQUENCE

Ser

PTION: SEQ |
sepatately into the Sacl and Xgmal sites of pBieserigt &I wangeneRioning Sysems) toog:

give vectors IgG3A-pBSIIKS+ clone A7 and IgG3B-pBSIIKS+ clone B17 respectively.
IgG3A was made to extend past the PmaClI restriction site (CACGTG at positions 334-339 in

5 SEQID NO: 115). Similarly, IgG3B was made such that the 5’ end of the sequence was
upstream of the PmaCl restriction site. To obtain the desired igG3 gene sequence, the -
intermediate IgG3A and IgG3B vectors were cut with Afllll and PmaCl. The vector fragment
(2823bp) from IgG3A-pBSIIKS+ clone A7, and insert fragment from IgG3B-pBSIIKS+ clone
B17 (666bp) were isolated by electrophoresis in a 1% agarose gel and purified. The

10 fragments were ligated and the ligation mix used to transform E. coli strain DH5a. Clones

containing the required gene were identified by digestion of isolated DNA with Sacl and
Xmal .to give a 520bp fragment. The sequence of the insert was confirmed by DNA sequence
analysis and clone number F3 was designated IgG3-pBSIIKS+.

Ser Thr Ser Asn Leu Al a



30 (1) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 9 am no

aci ds (B) TYPE: am no acid (C) STRANDEDNESS:
single (D) TOPOLOGY: linear 35 (1i) MOLECULE TYPE
pepti de 97/ 42329

Peh) o7/ 011 ko 9medB - PEFIEROTIOLIES

(xi) SEQUENCE DESCRI PTION: SEQ I D NO 28: 5 A@n dn Arg Ser Thr Tyr
Pro Leu Thr 1 5 -89-(2) | NFORVATI ON FOR SEQ I D NO
29: 10 SEQUENCE LISTING( | ) SEQUENCE CHARACTERI STICS: 15 (A
LENGTH: 5 am no aci ds (B) TYPE: am no acid (O

STRANDEDNESS: si ngl e

{1) GENERAL INFORMATION:

(i) APPLICANT:
(A) NAME: ZENECA LIMITED
(B) STREET: 15 STANHOPE GATE
(C) CITY: LONDON

10 {E) COUNTRY: UNITED KINGDOM
(F} POSTAL CODE (ZIP): W1Y GLN
(G) TELEPHONE: 0171 304 5000
(H) TELEEAX: 0171 304 5151
(I) TELEX: 0171 834 2042
15
{ii) TITLE OF INVENTION: PROTEINS

{iii) NUMBER OF SEQUENCES: 131

20 (iv] COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
(C} OPERATING SYSTEM: PC-DOS/MS-DOS

(D) SOFIWARE: PatentIn Release #1.0, Version #1.30 (EPD)
25

(2) INFORMATION FOR SEQ ID NO: 1:

(i) SEQUENCE CHARACTERISTICS:
30 (A) LENGTH: 32 base pairs
(B) TYPE: nucleic acig
{C) STRANDEDNESS: single
{D)} TOPOLOGY: linear

35 {ii) MOLECULE TYPE: other nucleic acid



(D TOPOLOGY: |inear 20 (ii1) MOLECULE TYPE: peptide 25

(xi) SEQUENCE DESCRI PTION: SEQ ID NO 29: ‘Asp Asn Tyr Met Hi s
15 30 (2) I NFORVATION FOR SEQ I D NO 30: (1) SEQUENCE
CHARACTERI STI CS: (A) LENGTH: 9 ami no acids
(B) TYPE: WOH@Riq 35 (C) STRANDEDNESS: si ngf@reBI70LIes
(D) TOPOLOGY: i near (i1) MOLECULE TYPE: peptide
97/ 42329 -90 -
PCT/ (B97/ 01165 -112-
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1:
GGAAGCTTGA AGATGGATAC AGTTGGTGCA GC 32
S (2) INFORMATION FOR SEQ ID NO: 2:
10 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear -
15
{ii) MOLECULE TYPE: other nucleic acid
20
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2:
GGAAGCTTAG ACAGATGGGG GTGTCGTTIT G a1l

25 (2) INFORMATION FOR SEQ ID NO: 3:

1i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 34 amino acids
(B) TYPE: amino acid
30 (C) STRANDEDNESS: single

(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: peptide

35



5  (xi) SEQUENCE DESCRI PTION: SEQ ID NO 30: Phe Asn Ile Lys

Asp Asn Tyr Met Hi s 1 5 10 (2) | NFORMATI ON FOR SEQ
I D NO 31; (i) SEQUENCE CHARACTERI STI CS: (A
LENGTH. 17 aW /ﬁ{?z.bds (B) TYPE: ami no acid ivérlcmmnss (O
STRANDEDNESS:” 's1 ngl'e (D TOPOLOGY: |inear (rr)
MOLECULE TYPE: pept| de 20 (XI ) SEQUENCE DESCRI PTION: SEQ I D
NO  31: 25 TrpIIeAspProGuAs'r19(3lyAspThrGuTyr Ala Pro Lys
Phe Arg . ) . 10
15 a SEQ"%‘SE "ESC“"(TE‘S“'FSQ&&M&T| &N FOR SEQ ID NO 32:
(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 11 am no acids
35 (B) oY cidMed@12&hM ser Gly aAla Glu Leu val afd s&TRANMEDNESS: singl e
(D TOPOLOGY: |inear
: 1 5 10 15
5
Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn Ile Lys Asp Asn
20 25 30
Tyr Met
10

(2) INFORMATION FOR SEQ ID NO: 4:

(1) SEQUENCE CHARACTERISTICS:
15 {A}) LENGTH: 24 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D} TOPOLOGY: linear

20 {ii) MOLECULE TYPE: other nucleic acid
25 {xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4:
GACATTCAGC TGACCCAGTC TCCA 24

(2) INFORMATION FOR SEQ ID NO: 5:

30
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 24 base pairs
{B) TYPE: nucleic acid
) (C) STRANDEDNESS: single
35 (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid



WD 97/ 42329

PCT/ GB97/ 01165 -113-

(ii) MOLECULE TYPE: peptide 5 (xi) SEQUENCE DESCRI PTI ON: SEQ
I D NO 32: Leu Ile Tyr Ala Ay Tyr Leu Ala Met

5 WOITHZY 19 10 (2) | NFORMATI ON FOR SEQ | 3%%@/“9@9“‘5

(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH. 13 amino acids 15
(B) TYPE: am no acid ((3 BFRANDEDNESS: si ngl e

(D TOPOLOGY: |inear ECULE TYPE: peptide 20

(xi) SEQUENCE ‘BestRPrt &‘\fc“%ﬁ@“r |5E His Val Leu Ile Tyr

Ala Ay Tyr Leu Ala Met Asp Tyr 5

10 ( ZhcANRERYBEGhE GRASEQ 1 D NO 3 30 24

S (2) INFORMATION FOR SEQ ID NO: 6:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 22 base pairs
{B} TYPE: nucleic acid
10 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: other nucleic acid

15
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6:
20 AGGTSMARCT GCAGSAGTCW GG 22
(2) INFORMATION FOR SEQ ID NO: 7:
25 .
(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 41 base pairs
{B) TYPE: nucleic acid
{C) STRANDEDNESS: single
30 (D) TOPOLOGY: linear

(ii} MOLECULE TYPE: other nucleic acid

35



(1) SEQUENCE CHARACTERI STI CS: (A) LENGTH 60 base pairs

(B) TYPE: nucleic acid (C) STRANDEDNESS: single 35

(D) TOPOLOGY: |i near (ii) MOLECULE TYPE: other nucleic acid

VO 97/ 42329  wo 97142329 PCT/GBIT/O1165
PCT/ GB97/ 01165 -114 -

(xi) SEQUENCE DESCRI PTION: SEQ I D NO 34: TCGAGAGATC TAAGCTCCG
CGGGAATTCC TCGAGGAGCT CCCCGGGGGA TCCGTCGACT™ - 60 5 (2)

| NFORMATI ON FOR { SEQUENCE CHARACTERI STI CsS:
(A) LENGTH 60 bg‘ggs%éaguﬂrh\gsg oefgserron: sea 10 (B) SRS

(C) STRANDEDNESS: single (D) TOPOLOGY: i near (i)
MOLECULE TYPEacraéteens 1mcadretad @esdArRcTd SCAGCARTCNG G (xi) SEQUENCE1

DESCRI PTION: SEQ I D NGO 35: 20

S (2) INFORMATION FOR SEQ ID NO: 8:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 357 base pairs
(B) TYPE: nucleic acid
10 {C} STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

15
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8:

20 GACATTGAGC TCACCCAGTC TCCAGCAATC ATGTCTGCAT CTCCAGGGGA GARGGTCACC 60
ATARCCTGCA GTGCCAGCTC RAGTGTAACT TACATGCACT GGTTCCAGCA GAAGCCAGGC 120
ACTTCTCCCA AACTCTGGAT TTATAGCACA TCCAACCTGG CTTCTGGAGT CCCTGCTCGC 180

25
TTCAGTGGCA GTGGATCTGG GACCTCTTAC TCTCTCACAA TCAGCCGAAT GGAGGCTGAA 240
GATGCTGCCA CTTATTACTG CCAGCAAAGG AGTACTTACC CGCTCACGTT CGGTGCTGGG 300

30 ACCAAGCTGG AGCTGAAACG GGCTGATGCT GCACCARCTG TATCCATCTT CRAGCTT ?57

(2) INFORMATION FOR SEQ ID NO: 9:

35



CTAGAGICGA CGGATCCCCC GGGGAGCTCC TCGAGGAATT CCCGECGGAAG CTTAGATCTC

60
(2) I NFORMATION FOR SEQ ID NGO 36: 25 (i) SEQUENCE
CHARACTERI STI CS; (A) LENGTH 29 base pairs
(B) TYPE: 1xSa62CH d (C) STRANDEDNESS: si odes
(D) Topo_ocrw‘?gﬁzﬁze’gr - (i) MOLECULE TYPE: ot her rﬁ*%g‘(’: acid
35 WD 97/ 42329
PCT/ GB97/ 01165 - 94 - -115 -
(xi) SEQUENCE DESCRIBTL (NienSh NO 36: AAGCTTCCCG GGTATTAAAG
CAGAACTTG % Rsrits! 29 5 (2) | NFORVATI ON
FOR SEQ | D NO 37: (m) LENGTH: 108 @pino JE(ISENCE CHARACTERI STI CS:
(A) LENGTH: 29 bass) paiet:Sanino acid (B) TYPE: nucleic acid 10
(C) STRANDEDNESS: (scl)nsq,l  SDEDNESS: single (D TOPOLOGY: |inear

5 {D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

10
(xi) SEQUENCE DESCRIPTION: SEQ ID WNO: 9:
Asp Ile Glu Leu Thr Gln Sex Pro Ala Ile Met Ser Ala Ser Pro Gly
15 1 5 10 15
Glu Lys Val Thr Ile Thr Cys Ser Ala Ser Ser Ser Val Thr Tyr Met
20 25 30
20 His Trp Phe Gln Gln Lys Pro Gly Thr Ser Pro Lys Leu Trp Ile Tyr
35 410 45
Ser Thr Ser Asn Leu Ala Ser Gly Val Pro Ala Arg Phe Ser Gly Ser
50 55 60
25
Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile Ser Arg Met Glu Ala Glu
65 70 75 80
Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Arg Ser Thr Tyr Pro Leu Thr
30 85 90 95

Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala

100 105

35 {2) INFORMATION FOR SEQ ID NO: 10:

{i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 360 base pairs



(ii1) MOLECULE TYPE: other nucleic acid 15 (xi) SEQUENCE

DESCRI PTION: SEQ I D NO 37: 20 ACTAGITGGAT CCCAGACATG ATAAGATAC
29 (2) 1 NFORVATI ON FOR SEQ I D NO 38: (1) SEQUENCE
CHARACTERI S'Qb&%,uaﬁﬁ (A) LENGTH. 39 base pairs pcricBe701165
TYPE: nucl eiC acl (C) STRANDEDNESS: single
(D) TOPOLOGY: i near 30 (i) MOLECULE TYPE: other nucleic acid
35 (xi) SEQUENCE DESCRI PTI ON: SEQ | D"Rer 38: GGTCTATATA
AGCAGAGCTG TCTGGECT AGAA 39
) 97/ 42329 A'%g I’éﬁb\nuclg%(t:: acid
PCT/ GB97/ 01165 (C) STRANDEDNESS: single - 116-
(D) TOPOLOGY: linear
5 (ii) MOLECULE TYPE: other nucleic acid
10 {xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10:
GAGGTGCAGC TGCAGCARTC WGGGGCAGAG CTTGTGAGGT CAGGGGCCTC AGTCAAGTTG 60
TCCTGCACAG CTTCTGGCTT CAACATTARA GACAACTATA TGCACTGGGT GAAGCAGAGG 120
15
CCTGAACAGG GCCTGGAGTG GATTGCATGG ATTGATCCTG AGAATGGTGA TACTGAATAT 180
GCCCCGAAGT TCCGGGGCAR GGCCACTTTG ACTGCAGACT CATCCTCCAR CACAGCCTAC 240
20 CTGCACCTCA GCAGCCTGAC ATCTGAGGAC ACTGCCGTCT ATTACTGTCA TGTCCTGATC 300
TATGCTGGTT ATTTGGCTAT GGACTACTGG GGTCAAGGAA CCTCAGTCGC CGTCTCCTCA 360

25 (2) INFORMATION FOR SEQ ID NO: 11:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 120 amino acids
{B) TYPE: amino acid
30 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

35

(B)



(2) INFORVATION FOR SEQ I D NO 39: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH 39 base pairs 5 (B) TYPE: nucleic acid
ﬁ/COZ)_EgLféNDEDNESS: single (D) TOPOLOGY: |i near (i)
T ya2iger nucleic acid 10 (xi) SEQUENgErBFidridsT! ON:
71 .
SEQ I D NO % GGITCTCTAG TTAGCCAGAC AGCTCTGCTT ATATAGACC
39 15 (2) | NFORVATI ON FOR SEQ I D NGO 40: (i) SEQUENCE
CHARACTERI STI CS: (A) LENG%- 19 base pairs (-B)
TYPE: nucleic aci gs uezu%s DESCRIPTION: @) STRAI}I_DEDNESS: single (D)
TOPOLQGY: | i néat! =@ TNy BASETYPE: other nucleic acid 25
(xi) SEQUENCE DESCRI PTION: SEQ I D NO 40: 30 GGACTTTCCT ACTTGGCAG
19 ( 2) ENFQ?'VJQH Igt}l 659315—'5@ EQ RQ Gl4\| Beu Val Arg Ser Gly Ala
1 5 10 15
5
Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn Ile Lys'Asp Asn
20 25 30
Tyr Met His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu Glu Trp Ile
10 s 40 45
Ala Trp Ile Asp Pro Glu Asn Gly Asp Thr Glu Tyr Ala Pro Lys Phe
50 55 60
15 Arg Gly Lys Ala Thr Leu Thr Ala Asp Ser Ser Ser Asn Thr Ala Tyr
65 70 75 80
leu His Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys
20 85 ' 90 95
His val Leu Ile Tyr Ala Gly Tyr Leu Ala Met RAsp Tyr Trp Gly Gln
100 105 110
25 Gly Thr Ser Val Ala Val Ser Ser
115 120
{2) INFORMATION FOR SEQ ID NO: 12:
30 (i) SEQUENCE CHAkACTERISTICS:
(A) LENGTH: 39 base pairs
'(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear
35

{ii) MOLECULE TYPE: other nucleic acid



(1) SEQUENCE CHARACTERI STI CS. 35 (A) LENGTH 20 base pairs

(B) TYPE: nucleic acid (C) STRANDEDNESS: single
(D TOPOLOGY: |inear WD 97/ 42329
PCT/ GB97/ 011 ek

g 42329 _ . . PC 7/01165
(i) NL‘]_ECULE&}%I? ot her nucleic acid 5 (xi) SEQUENCE
DESCRI PTION: SEQ I D NO 41: GGCAACTAGA AGGCACAGTC
20 10 (2)- I NFORVATION FOR SEQ ID NO ~© i (1) SEQUENCE
CHARACTERI STI CS: & NG, 14( base pairs 15
TYPE: nucleic ac(lx(i:i) SEQUENGE sescrzers ( C%EESTRANDlEDNESS: single
TOPOLOGY: |i near (i1) MOLECULE TYPE: other nucleic acid 20

' AAGCTTTCCC GCGGGGACAT TGAGCTCACC CAGTCTCCA 39

S (2) INFORMATION FOR SEQ ID NO: 13:

(i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 30 base pairs
(B) TYPE: nucleic acid
10 {C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii} MOLECULE TYPE: other nucleic acid

15
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13:
20 AAGCTTCTCG AGCTTGGTCC CAGCRCCGAA 30
(2) INFORMATION FOR SEQ ID NO: 14:
25
{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 36 base pairs
{B) TYPE: nucleic acid
30 (C) STRANDEDNESS: single

{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

35

(B)
(D



(xi) SEQUENCE DESCRI PTION: SEQ ID NGO 42: 25 AGCTTGCCGC CACCATGGAT

TTTCAAGTGC AGATTTTCAG CTTCCTGCTA ATCAGIGCTT 60 CAGITCATAAT
GTCCCGC 77 30 (2)
| NFORVATI ON W& assg | D NO 43:° (1) SEQUENCE CHA%Q:I_E&}&; X
(A) LENGTH: 71 base pairs - (B) TYPE: nucl eic aci
(C) STRANDEDNESS: single (Eg TOPOLOGY: |i near
(i) MOLECULE TYPE: other nucleic acid -93 - WO 97/ 42329
PCT/ G(B97/ 01165 . . s vs. - 118-
5 (xi) SEQUERCE DESER BT ON: ot DRI 43: GGGACATTAT GACTGAAGCA
CTGATTAGCA GGAAGCTGAA AATCTGCACT TGAAAATCCA 60 TGGTGECEEC A
71 10 ( RdectidbERMeAdTC A Féafscabdpe | DAt 44 16
S {2) INFORMATION FOR SEQ ID NO: 15:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 33 base pairs
(B} TYPE: nucleic acid
10 {C) STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: other nucleic acid
15
(xi) SSQUENCE DESCRIPTION: SEQ ID NO: 15:
20 AAGCTTCGAG CTCACGGCGA CTGAGGTTCC TTG 33
{2) INFORMATION FOR SEQ ID NO: 16:
{.; SZQUENCE CHARACTERISTICS:
25 {A} LENGTH: 705 base pairs
{B} TYPE: nucleic acid
iC) STRANDEDNESS: single
{D} TOPOLOGY: linear

30 (ii) MOLECULE TYPE: other nucleic acid

35



(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 61 base pairs 15

(B) TYPE: nucleic acid (C) STRANDEDNESS: single

(D) TOPOLOGY: |i near (ii) MOLECULE TYPE: other nucleic acid 20
(xi) SEQJENC%J@ TION:. SEQ ID NO 44: 25 AGCT T(I:CG%&Q&%Q%\G
TTGTGGECTGA Al CCTTGTAACA CTTTTAAATG

61 30 (2) INFORMATION FOR SEQ I D NO 45: (i) SEQUENCE
CHARACTERI STI CS: (A LENGTH 9961 base pairs

(B) TYPE: nucleic ac STRANDEDNESS:  si ngl e

(D) TOPOLOGY: |i n&dr bedomn? PESCRIEFI Sﬁi&f&d‘j “TYPE: other nucleic acid

WD 97/.42329

PCT/ GB97/ 01165,16GATTTTC ARGTGCAGAT TTTCAGCTTC CTGCTAATCA GTGCTTCAGT CATAATGTCE19- 60

S5 CGCGGGEGACA TTGAGCTCAC CCAGTCTCCA GCAATCATGT CTGCATCTCC AGGGGAGAAG

120
GTCACCATAR CCTGCAGTGC CAGCTCAAGT GTAACTTACA TGCACTGGTT CCAGCAGAAG 180
CCAGGCACTT CTCCCAAACT CTGGATTTAT AGCACATCCA ACCTGGCTTC TGGAGTCCCT 240
10
GCTCGCTTCA GTGGCAGTGG ATCTGGGACC TCTTACTCTC TCACAATCAG CCGRATGGAG ki)
GCTGAAGATG CTGCCACTTA TTACTGCCAG CAAAGGAGTA CTTACCCGCT CACGTTCGGT 360
15 GCTGGGACCA AGCTCGAGAT CRARCGGACT GTGGCTGCAC CATCTGTCTT CATCTTCCCG 420
CCATCTGATG AGCAGTTGAA ATCTGGAACT GCCTCTGTTG TGTGCCTGCT GAATAACTIC 480
TATCCCAGAG AGGCCARAGT ACAGTGGAAG GTGGATAACG CCCTCCAATC GGGTAACTCC 540
20
CAGGAGAGTG TCACAGAGCA GGACAGCAAG GACAGCACCT ACAGCCTCAG CAGCACCCTG 600
ACGCTGAGCA AAGCAGACTA CGAGAAACAC AAAGTCTACG CCTGCGAAGT CACCCATCAG 660
25 GGCCTGAGTT CGCCCGTCAC ARAGAGCTTC AACAGGGGAG AGTGT 705

(2} INFORMATION FOR SEQ ID NO: 17:

(3) SEQUENCE CHARACTERISTICS:

30 (A) LENGTH: 235 amino acids
(B} TYPE: amino-acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

35 {ii) MOLECULE TYPE: protein



5 (xi) SEQUENCE DESCRI PTION: SEQ I D NO 45: AATTCCATTT AAAAGTGITA
CAAGGAAAAT CCAGTTCAGC CACAACTTCA TGGIGECGEEC 60 A

61 10 (2) 1 NFORVATION FOR SEQ I D NGO 46: (i) SEQUENCE

CHARACTERI S ' (A) LENGTH: 357 base pairs [ (B)
TVPE: nucl cNOTIE (C) STRANDEDNESS: singl e FCriGasmmnIes (D)

TOPOLOGY: |i near (i1) MOLECULE TYPE: other nucleic acid 20
(xi) SEQUENCE DESCRIPTION: SEQ ID NO 46:10025 AAGCTTCTCG AGATCAAACG
GACTGTGGECT GCACCATCTG TCTTCATCTT CCCGCCATCT 60 GATGAGCAGT
TGAAATCTGG AACTEECTET G PEIETEEL: TERTEARTAA' CTTCTATCCC 120 30

AGAGAGGCCA AAGTACAGTG GAAGGTGGAT AACGCCCTCC AATCGGGTAA CTCCCAGGAG 180

AGTGTCACAG AGCAGGACAGHAASACASE 1ACRTAGAGRS EGAGCAGCAG SGTRACGCTG 240
AGCAAAGCAG ACTACGAGAA ACACAAAGTC TACGCCTGCG AAGTCACCCA TCAGGECCTG 300

35 AGTTCGECCG TCACAAAGAG CTTCAACAGG YeGAGAGTGTT AATAGCCCGG GACTAGT
357 5(2) | NFORVATI ON FOR SEQ I D NO. 47:

Val Ile Met Ser Arg Gly Asp lle Glu Leu Thr Gln Ser Pro Ala Ile
20 25 30

Met Ser Ala Ser Pro Gly Glu Lys Val Thr Ile Thr Cys Ser Rla Ser
10 35 40 45

Ser Ser Val Thr Tyr Met His Trp Phe Gln Gln Lys Pro Gly Thr Ser
50 55 60

15 Pro Lys Leu Trp Ile Tyr Ser Thr Ser Asn Leu Ala Ser Gly Val Pro
65 70 75 80

Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile

85 S0 95
20 -
Ser Arg Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Arg
100 105 110
Ser Thx Tyr Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Ile Lys
25 - 115 120 125
Arg Thr Val Ala Ala Pro Ser Val Phe lle Phe Pro Pro Ser Asp Glu
130 135 140
30 Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
145 150 155 160
Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln
165 170 175
35

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
180 185 190



WD 97/ 42329
PCT/ GB97/ 01165

( | -120 -

(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 381 base pairs

(B) TYPE: nu lo%lﬁ:gi‘f' d 5 - (©) STRANDEDNESS: si nglrcT/GB97/01165

(D TOPOL corinear (i1) MOLECULE TYPE: other nucleic acid 10

(xi) SEQUENCE DESCRI PTION: SEQ I D NO 47: 15 GGAAGCTTGA GCTCGGCTAG
CACCAAGGGA CCATCGGICT TCCCCCTGEC CCCCTGCTé&l' 60 AGGAGCACCT

CCGAGAGCAC AGCCGCCCTG LGl FGHOGRAA m 120
CCGGTGACGG TGTCGTUGRA %% CAOCAGCG  GOGTGCACAC. €T CO0GGCT

180 .20 GTCCTACAGTI®CTCAGGACT CTARSTCCCTC AGCAGCGTCG TGACGGTGCC

CTCCAGCAAC 240 TTCGGCACCC AGACCTACAC CTGCAACGTA GATCACAAGC

TGOCCACOST GEOOGETRE KRS o S e CCBACTAG

T T GPO0CHELL. M v 360 L GCCTAATAGC CCGGGACTAG T
ORV&: , 48; 30 i

CHARACTER! STI CS: (1) SEQUENCE

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235

10 (2) INFORMATION FOR SEQ ID NO: 18:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 765 base pairs
{B) TYPE: nucleic acid
15 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

20
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18:

25 ATGAAGTTGT GGCTGAACTG GATTTTCCTT GTAACACTTT TAAATGGAAT TCAGTGTGAG 60
GTGCAGCTGC AGCARTCAGG GGCAGAGCTT GTGAGGTCAG GGGCCTCAGT CAAGTTGTCC 120
TGCACAGCTT CTGGCTTCAR CATTAAAGAC AACTATATGC ACTGGGTGAA GCAGAGGCCT 180

30
GAACAGGGCC TGGAGTGGAT TGCATGGATT GATCCTGAGA ATGGTGATAC TGAATATGCC 240
CCGAAGTTCC GGGGCAAGGC CACTTTGACT GCAGACTCAT CCTCCAACAC AGCCTACCTG 300

35 CACCTCAGCA GCCTGACATC TGAGGACACT GCCGTCTATT ACTGTCATGT CCTGATCTAT 360

GCTGGTTATT TGGCTATGGA CTACTGGGGT CAAGGAACCT CAGTCGCCGT GAGCTCGGCT 420



(A) LENGTH: 342 base pairs (B) TYPE: nucleic acid
(C) STRANDEDNESS: single 35 (D) TOPOLOGY: i near

(ii) MOLECULE TYPE: other nucleic acid WO 97/ 42329
PCT/ GB97/ 01

(xi) SEQJEN@!BE%I PTION: SEQ ID NO 48: AAGCTTTCCC &%@A‘i‘s

CCAGATGACC CAGAGCCCAA GCAGCCTGAG CCCTAGCGIG 60 GGTGACAGAG
TGACCATCAC GTGTAGTGCC AGCTCAAGTG TAACTTAWAT GCACTGGTAC 120

CAGCAGAAGC TGATCTIAC C CT 180
10 GGTG@C%%%@W AGCCEES @%ﬁ%m TCAGC

240 AGCCTCCAGC CAGAGGATAT CGCCACCTAC TACTGCCAGC AGAGGAGTAC TTACCCGCTC
300 ACeInEE&dc¥eCradAéscta [dofnbdad (Frdpiddce ARACEFRE Eérdedercs 540

342 15 (2) | NFORVATI ON FOR SEQ I D NO. 49: (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH: 321 base pairs 20 (B)

TYPE: nucl ®iAscTaASGEE CTCTGACCAG CGGCGTGCAC (ACFTTEAURA DRSS STEATRFRE 600
(D) TOPOLOGY: |i near

CTCTACTCCC TCAGCAGCGT CGTGACGGTG CCCTCCAGCA ACTTCGGCAC CCAGACCTAC 660

ACCTGCARCG TAGATCACAA GCCCAGCAAC ACCAAGGTGG ACAAGACAGT TGAGCGCAAA 720
10

TGTTGTGTCG AGTGCCCACC GTGCCCGGCG CCACCTGTGG CCGGC 765

{2) INFORMATION FOR SEQ ID NO: 19:

15 (i} SEQUENCE CHARACTERISTICS:
{A) LENGTH: 255 amino acids
{(B) TYPE: aminoc acid
{C} STRANDEDNESS: single
(D) TOPOLOGY: linear

20
{(ii) MOLECULE TYPE: protein
25
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19:
Met Lys Leu Trp Leu Asn Trp lle Phe Leu Val Thr Leu Leu Asn Gly
1 5 . 10 15
30
Ile Gln Cys Glu Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Val Arg
20 25 30
Ser Gly Ala Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn Ile
35 35 40 4s

Lys Asp Asn Tyr Met His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu
50 55 60



(ii) MOLECULE TYPE: ot her

DESCRI PTI ON: SEQ | D NO. 49:

CTGAGCGCTA GCGTGEGTGA CAGAGTGACC

AAGTGTAACT
AGCTGCTGAT CTACAGCACA TCCAACCTGG CTTCTGGIGIT GCCAAGCAGA

TTCTCCGGAA GCGGTAGCGG CACCGACTAC ACCTTCAGQEA TCAGCAGCCT CCAGCCAGAG
WD 97/ 42329

PCT/ GB97/ 01165

GATATCGCCA CCTACTACTG _CCAGCAGAGG AGTACTTACC CGCTCACGTT CGGECCAAGGG
&;Ite Ala Trp ;le Asp Pro Glu Asn Gly Asp Thr Glu Tyr Ala

ACCAAGCTCG AGAT

30

nucleic acid 25

120

(xi) SEQUENCE

GACATCCAGA TGACCCAGAG CCCAAGCAGC
60 ATCACGTGTA GTGCCAGCTC

GGTACCAGCA GAAGCCAGGT

35

5 (2) I NFORVATIGN FOR SEQ I D N@ 50: 75 (i) SEQUENGE
CHARACTERI STI CS: (A) LENGTH 107 ami no acids
(B) TYPE: ino acid 10 (C) STRANDEDNESS: single
(D ToPOL | i ff@dtrs Phe Arg Gly fysi Alanghy geyThr Fypisp fAtotes 1¢- Ase
85 90 95
Thr Ala Tyr Leu His Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val
100 .105 110
10
Tyr Tyr Cys His Val lLeu Ile Tyr Ala Gly Tyr Leu Ala Met Asp Tyr
115 120 125
Trp Gly Gln Gly Thr Ser Val Ala Val Ser Ser Ala Ser Thr Lys Gly
.15 130 135 140
Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser
145 150 155 160
20 Thr Ala Ala Leu Gly Cys Len Val Lys Asp Tyr Phe Pro Glu Pro Val
165 170 175
Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
180 185 190
25
Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
195 200 205
Thr Val Pro Ser Ser Asn Phe Gly Thr Gln Thr Tyr Thr Cys Asn Val
30 210 215 220
Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Thr Val Glu Arg Lys
225 230 235 240
35 Cys Cys Val Glu Cys Pro Pro Cys Pro Ala Pro Pro Val Ala Gly
245 250

255

180

122 -

240

300
321



15 (xi) SEQUENCE DESCRI PTION: SEQ ID NO 50: 20 Asp Ile

G@n Met Thr G n Ser Pro Ser Ser Leu Ser Ala Ser Val Ay 1
5 10 15 Asp Arg Val Thr Ile
Thr Cys Ser Ala Ser Ser Ser Val Thr Tyr Met
25 w097l42329 30 25 Hs Trp Tyr Gn dn E%’Gﬁ%mégy Lys
Ala Pro Lys Leu Leu Ile Tyr 35 40
45 Ser Thr Ser Asn Leu Ala S3P4Gy Val Pro Ser Arg Phe Ser vy
Ser 30 NEORUATION FOR. SE N 55 60
Gly Ser dy ‘thrt ,@"“ﬁr FrivroPRe T 11e Ser Ser Leu Gn Pro Gu

75 80 35
Asp Ile Ala Thr (;I'yggc,{[ww%gsﬁsng:Arg Ser Thr Tyr Pro Leu Thr '
85 90 WD 97/ 42329
PCT/ GB97/ 01165 (A) LENGTH: 121 amino acids - 123 -
Phe Ay @A Ay Thrsbywyrd:eamifsl Beikl e Lys Arg 100
105

(C) STRANDEDNESS: single
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

10
$3%! SEQdENCE DESCRIPTION: SEQ ID NO: 20:
15
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser lys
1 - 8 10 15
Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys lLeu Val Lys Asp Tyr
20 20 25 30
Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45
25 Gly Val RHis Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 60
Leu Ser Ser Val Val Thr Val Pro Sexr Ser Ser Leu Gly Thr Gln Thr
65 70 15 BO
30
Tyr Ile Cys Asn Val Asn His Asn Pro Ser Asn Thr Lys Val Asp Lys
85 90 95
Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
35 100 105 110

Pro Ala Pro Giu Leu Leu Gly Gly Pro

115 120



(2) INFORMATION FOR SEQ ID NO 51: 5 (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH. 705 base pairs (B) TYPE: nucleic acid

(C) STRANDEDNESS: single 10 (D) TOPOLOGY: |i near (i)
MOLECULE TYP? oidygs nucleic acid (xi) SEQUENCE Diqikgibhifss SEQ
I D NO 51: o ATGGATTTTC AAGTGCAGAT TTTCAGCTTC CTGCTAATCA GIGCTTCAGT
CATAATGTCC 60 CGCGGCGACA TCCAGATGAC CCAGAGCCCA AGCAGCCTCA
GCGCTAGCGT GGGTGACAGA 120 20 GTGA CA CGTGTAGTGC CAGCTCAAGT
GTAACTTACA TGCACTGGTA CCAGCAGAAG 180 CCAGGTAAGG CTCCAAAGCT
GCTGATCTAC AGCACATCCA ACCTGECTTC TGGTGIGCCA 240 AGCAGATTCT
CCGGAAGCGG  TABCEICREAEI MAF ABAGEFOTEACCATCAG CAGCCTCCAG 300 25
CCAGAGGATA TCGCCACCTA CTACTGCCAG CAGAGGAGTA CTTACCCGCT CACGTTCGGEC 360
CAAGGGACCA AGCTCGAGAT CAAACGGACT GIGGCTGCAC CATCTGICTIT CATCTTCCCG 420
30 CCATCTGATG AGCAGITGAA ATCTGGAACT GCCTCTGITG TGIGCCTGCT GAATAACTTC

480 TATCCCAGAG AGGCCAAAGT ACAGTGGAAG GTGGATAACG CCCTCCAATC GGGTAACTCC
540 CAGGAGAGIG TCACAGAGCA GGACAGCAAG GACAGCACCT ACAGCCTCAG CAGCACCCTG
600 - 35 ACGCTGAGCA AAGCAGACTA CGAGAAACAC AAAGTCTACG CCTGCGAAGT
CACCCATCAG 660 GGCCTGAGIT CGCCCGTCAC AAAGAGCTTC AACAGGEGGAG AGIGT
705 (1) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 369 base pairs
10 {B) TYPE: nucleic acid

{C) STRANDEDNESS: single

(D) TOPOLOGY: linear

{ii} MOLECULE TYPE: other nucleic acid

15
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21:
20
GCCTCCACCA AGGGCCCATC GGTCTTCCCC CTGGCACCCT CCTCCAAGAG CACCTCTGGG 60
GGCACAGCGG CCCTGGGCTG CCTGGTCAAG GACTACTTCC CCGAACCGGT GACGGTGTCG 120
25 TGGAACTCAG GCGCCCTGAC CAGCGGCGTG CACACCTTCC CGGCTGTCCT ACAGTCCTCA 180
GGACTCTACT CCCTCAGCAG CGTGGTGACT GTGCCCTCCA GCAGCTTGGG CACCCAGACC 240
TACATCTGCA ACGTGAATCA CAACCCCAGC AACACCAAGG TCGACAAGAA AGTTGAGCCC 300
30
ARATCTTGTG ACAAGACGCA CACGTGCCCG CCGTGCCCGG CTCCGGAACT GCTGGGTGGC 360
CCGTAATAG ' 369

35 (2) INFORMATION FOR SEQ ID NO: 22:

(i) SEQUENCE CHARACTERISTICS:

(R) LENGTH: 116 amino acids



WD 97/ 42329

PCT/ GB97/ 01165 -124- (2)
| NFORMATI ON FOR SEQ I D NO 52: (i) SEQUENCE CHARACTERI STICS: 5
(A) LENGTH, i no acids (B) TYPE: am no '

(O STRANDE@@% ngl e (D) TOPOLOGY: |ine5&w‘£"’i‘8“5 (i)
MOLECULE TYPE: protein 15 (xi) SEQUENCE DESCRI PTION: SEQ I D NO
52: Met Asp Phe A n Val @ n rFl89pPhe Ser Phe Leu Leu Ile Ser Ala
Ser 1 D 10 15

20 val 1le Mt Ser A8 °dS/°Asp I1le G@n Met Thr G n Ser Pro Ser Ser

20 (C) BTRANDEDNESS: single 30 Leu Ser Ala Ser Val
Ay Asp Arg Val Thep) Idogorddy: Gy&rSer Al a Ser 35

40 45 25 Ser Ser Val Thr Tyr Met H's Trp Tyr
GInGInLgs Pro Gy Lys Ala 50 55

60

{1Pr VPLESULE |TERE: [pratefib e Tyr Ser Thr Ser Asn Leu Ala Ser dy Val
Pro

10 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22:

Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg

1 -] 10 15
15
Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30
20 Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45
Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 60
25
Leu Ser Ser Val Val Thr Val Pro Ser Ser Asn Phe Gly Thr Gin Thr
65 70 75 80
Tyr Thxr Cys Asn Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys
30 85 90 95
Thr Val Glu Arq Lys Cys Cys Val Glu Cys Pro Pro Cys Pro Ala Pro
100 105 110
35 Pro Val Ala Gly

115



30 65 70 75 80
Ser Arg Phe Ser Ay Ser Ay Ser Ay Thr Asp Tyr Thr Phe Thr Ile

85 90 95 35 Ser Ser Leu Gn Pro
Gu Asp |l egyeduddds Tyr Tyr Cys Gn A n Arg PCT/GB97/01168 00

105 110 WD 97/ 42329

PCT/ GB97/ 01165 -125 -

Ser Thr Tyr Pro Leu Thr Phe Ay G n Gy’Wr' Lys Leu Qu Ile Lys

115 Mv0N . 23 125 Arg Thr Val Ala Ala
Pro Ser val ‘Phé"TFe Phe ProcPro sat Asp Gu 5 130

135 140 G@n Leu Lys Ser Ay Thr Ala Ser Val Va
Cys Leu Leu AsniAsseoilisee cHARACTERISH4S: 150 155
160 10 Tyr P ) ' ys Val A n Trp Lys Val Asp Asn Ala Leu
Gn - (;\P L&Ggﬂ.q'lléfg‘%g‘.pgr% 170 175
Ser Gy Ash Ser G nfBUTEESARCMEt aqifr G u G n Asp Ser Lys Asp Ser

180 (ciL 8DRANDEDNESS: single 190 15 Thr Tyr Ser Leu
ggg Ser Thr Leu Th“ok%ﬁmﬁ&ﬁ:H&%aéla Asp Tyr Qu 195

(ii) MOLECULE TYPE: other nucleic acid

10
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23:
15
GCTAGCACCA AGGGACCATC GGTCTTCCCC CTGGCCCCCT GCTCCAGGAG CACCTCCGAG 60
AGCACAGCCG CCCTGGGCTG CCTGGTCAAG GACTACTTCC CCGAACCGGT GACGGTGTCG 120
20 TGGRAACTCAG GCGCTCTGAC CAGCGGCGTG CACACCTTCC CGGCTGTCCT ACAGTCCTCA 180
GGACTCTACT CCCTCAGCAG CGTCGTGACG GTGCCCTCCA GCAACTTCGG CACCCAGACC 240
TACACCTGCA ACGTAGATCA CAAGCCCAGC AMCACCAAGG TGGACAAGAC AGTTGAGCGC 300
25
ABATGTTGTG TCGAGTGCCC ACCGTGCCCG GCGCCACCTG TGGCCGGC 348
(2) INFORMATION FOR SEQ ID NO: 24:
30 (i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 167 amino acids
(B) TYPE: amino acid
(C] STRARDEDNESS: single
{D} TOPOLOGY: linear
35

(ii) MOLECULE TYPE: protein



Lys His Lys Val Tyr Ala Cys Qu Val Thr Hs A n Gy Leu Ser Ser 20

210 215 _ 220 Pro Val Thr Lys Ser
Phe Asn Arg Gy Gu Cys 225 230

235 %g.»jﬁggl\/ATl ON FOR SEQ I D NO : 53: (1 porichbiditds

CHARACTERI S (A) LENGTH: 385 base pairs

(B) TYPE: nucleic acid 30 (C) STRANDEDNESS: single

(D) TOPOLOGY: |inear (ii) MOLEWS-E TYPE: peptide 35

WD 97/ 42329 ,

PCT/ GB97/ 01165 {xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: - 126-

(xi) SEQUENCE DESCRI PTION: SEQ I D NO 53: GAACGCTTGGA ATTCAGTIGTIG

AGGTGCACCT  CCAGCHGAE %;Cé [ dCGAGET o Leu 109 X IAG%CAGACC

CTOAGCTCA. COTCCICTE. T o T SRR R fow miathry cye'Se

GCACTGGGTG AGACABCCAC CTGGAGGAGG CCTTGAGTES ATTGGATGGA TPGACCCTGA 180
5

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
10 35 40 45

Gly val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
S0 55 60

15 Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Len Gly Thr Gln Thr
65 70 15 80

Tyr Thr Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys

85 20 95
20
Arg Val Glu Leu Lys Thr Pro Leu Gly Asp Thr Thr His Thr Cys Pro
i00 105 110
Arg Cys Pro Gilu Pro Lys Ser Cys Asp Thr Pro' Pro Pro Cys Pro Arg
25 115 120 125
Cys Pro Glu Pro Lys Ser Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys
130 135 140
30 Pro Glu Pro Lys Ser Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys Pro
145 150 155 160
Ala Pro Glu Leu Leu Gly Gly
165
35

(2) INFORMATION FOR SEQ ID NO: 25:

{i) SEQUENCE CHARACTERISTICS:



GAATGGIGAC ACTGAGTACG CACCTAAGIT TCGECGGECCGC GTGACAATGC TGGCAGACAC 240

10 TAGTAAGAAC CAGTTCAGCC TGAGACTCAG CAGOGTGACA GOCGCCGACA  CCGCGGTCTA
300 TTATTGTCAC GTCCTGATAT ACGCCGGGTA TCTGGCAATG GACTACTGGG GCCAAGGGAC
360 15 GTGAGCTCGA CTAGT ,,CT,GB,.,,O,,GS
385 % TION FOR SEQ I D NO 54: (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH: 360 base pairs (B)
TYPE: nucl ei ¢ aci d (O STRMNBEDNESS: single (D)
TOPOLOGY: i near % A MOLECULE TYPE: other nucleic acid
(xi) SEQUENCE DESCF&P’PWEN‘ EGPDPNE 54 30 GAGGTGCAGC TGCAGCAGAG
CGGTCCAGGT CTCGTACGSCTEEAGBIARASIECT GAGCCTC 60 ACGTGCACCG
CATCTGGCTT CAACATTAAGsfeAGAMESACA nJ (RCACTGGGT GAGACAGCCA 120
CCTGGACGAG GCCTTGAGIG GATTGGATGG ATTGACCCTG AGAATGGTGA CACTGAGTAC 180
35 . GCACCTAAGT TP 0S YT GACAATG CTGGCAGACA CTAGTAAGAA CCAGTTCAGC
240 5 CTGAGACTCA GCAGCGTGAC AGCCGCCGAC ACCGCGGTCT ATTATTGTCA
CGTCCTGATA (§:QOMOIECULE TYPE: other nucleic acid
10
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25:
GCTAGCACCA AGGGCCCATC GGTCTTCCCC CTGGCGCCCT GCTCCAGGAG CACCTCTGGG 60
15 GGCACAGCGG CCCTGGGCTG CCTGGTCAAG GACTACTTCC CCGAACCGGT GACGGTGTCG 120
TGGAACTCAG GCGCCCTGAC CAGCGGCGTG CACACCTTCC CGGCTGTCCT ACAGTCCTCA 180
GGACTCTACT CCCTCAGCAG CGTGGTGACC GTGCCCTCCA GCAGCTTGGG CACCCAGACC 240
20
TACACCTGCA ACGTGAATCA CAAGCCCAGC AACACCAAGG TGGACAAGAG AGTGGAGCTG 300
ARAAACCCCAC TTGGTGACAC AACTCACACG TGCCCTAGGT GTCCTGAACC TAAATCTTGT 360
25 GACACRCCTC CCCCGTGCCC ACGGTGCCCA GAGCCCAAAT CTTGCGACAC GCCCCCACCG 420
TGTCCCAGAT GTCCTGAACC AAAGAGCTGT GACACTCCAC CGCCCTGCCC GAGGTGCCCA 490
GCACCTGAAC TCCTGGGAGG A 501
30
{2) INFORMATION FOR SEQ ID NO: 26€:
(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 10 amino acids
35 {B) TYPE: amino acid

(C) STRANDEDNESS: single
(D) TOPOLOGY: linear



WD 97/ 42329

PCT/ GB97/ 01165 - 127-
TACGCCGGGT ATCTGGCAAT GGACTACTGG GGCCAAGGGA CCCTCGTCAC CGTGAGCTCG 360
5 (2) | NFORMpEloThbsi R SEQ I D NO  55: (i) SEQUEN
CHARACTERI STI és: - (A) LENGTH 120 amino aci ds(E’E"’”G""""“1“5
(B) TYPE: amno acid 10 (C) STRANDEDNESS: single
(D) TOPOLOGY: |i near (ii) MOLEGIRE TYPE: protein 15
(xi) SEQUENCE o oEQ | D NO  55: 20 AQu Val @n Leu An
Adn Ser Ay Pr ggac;@lggdﬁgégf&ﬁ&g@“ﬁfo Ser d@n 1 5
10 15 Thr Leu Ser Leu Thr Cys Thr Ala Ser Ay
Phe Asn Il e Lys Asp Asn 20 25
30 25 Tyr Met His Trp Val Arg G n Pro Pro Gy Arg Ay Leu Gu Trp
Ile

5 (xi} SEQUENCE DESCRIPTION: SEQ ID NO: 26:

Ser Ala Ser Ser Ser Val Thx Tyr Met His
b 5 1o

10 (2) INFORMATION FOR SEQ ID NO: 27:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
[B) TYPE: amino acid
15 {C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

20

(xi)} SEQUENCE DESCRIPTION: SEQ ID NO: 27:

25 Ser Thr Ser Asn Leu Ala Ser
1 5

(2} INFORMATION FOR SEQ ID NO: 28:

30 (1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
(C} STRANDEDNESS: single
(D) TOPOLOGY: linear

35

(ii) MOLECULE TYPE: peptide



35 ' | 40 45 Gy Trp Ile Asp Pro

GQu Asn Ay Asp Thr Au Tyr Ala Pro Lys Phe 30 50

55 60 Arg Ay Arg Val Thr Met Leu Ala Asp Thr
Ser Lys Asn Ser 65 70

75 Wolkiiids 80 35 Leu Arg Leu Ser Ser Val 'IPrﬁTI%gmAlf% Asp
Thr Ala Val Tyr Tyr Cys 85 90
95 WD 97/ 42329 -111-

PCT/ GB97/ 01165 - 128 -

Hs Val Leu Ile Tyr Ala Ay Tyr Leu Ala Met Asp Tyr Trp Gy Gn

100 105 110 @y Thr Leu Val Thr
Val Ser Ser 5 (xi) sequence pescribPron: seo Ip No: 28: 120 (2) | NFORVATI ON
FOR SEQ I D NO 56: (i) SEQUENCE CHARACTERI STICS: 10

(A) LENGTH: 765 base pairs (B) TYPE: nucleic acid

(C) STRANDEDNESSurgilp@ke Ser Thr Tyr Pro Leu Th) TOPOLOGY: |i near 15 (i)

MOLECULE TYPE: of her nucleig acid

{2) INFORMATION FOR SEQ ID NO: 29:

10
(i) SEQUENCE CHARACTERISTICS:

15 (A) LENGTH: S5 amino acids

{B) TYPE: amino acid

(C) STRANDEDNESS: single

(D} TOPOLOGY: linear
20 (ii} MOLECULE TYPE: peptide
25 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29:

Asp Asn Tyr Met His
1 5

30 (2) INFORMATION FOR SEQ ID NO: 30:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
35 {C} STRANDEDNESS: single

{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide



20 (xi) SEQUENCE DESCRI PTION: SEQ ID NGO 56: ATGAAGITGT GGCTGAACTG
GATTTTCCTT GIAACACTTT TAAATGGAAT TCAGIGIGAG 60 GIGCAGCTGC

AGCAGAGCGG TCCAGGTCTC GTACGGCCTA GCCAGACCCT GAGCCTCACG 120 25
TGCACCGCAT CTGGCTTCAA CATTAAGGAC AATTACATGC ACTGGGTGAG AWI“ 180
GGACGAGGCCWOrTHERGAT TGGATGGATT GACCCTGAGA ATGGTGACAC T 240
30 CCTAAGTTTC GCGGCCGCGT GACAATGCTG GCAGACACTA GTAAGAACCA GTTCAGCCTG

300 AGACTCAGCA GOGTGACAGC CGCCGACN?RG GCGGTCTATT ATTGTCACGT CCTGATATAC
360 GCCGGGTATC TGGCAATGGA CTACTGGGGC CAAGGGACCC TCGTCACCGT
GAGCTCGGCT 420 35 AGCACCAAGG GACCATCGGT CTTCCCCCTG GCCCCCTGCT
CCAGGAGCAC CTCCGAGAGC 480 ACAGCCGCCC TGGGCTGCCT GGTCAAGGAC
TACTTCOCCG AACCGGTGAC GGTGTCGTGG 540 WO 97/ 42329

PCT/ GB97/ 01165 -129-

AACTCAGECG CTCTGACCAG CGGECGTGCAC ACCTTCCCGG CTGTCCTACA GTCCTCAGEA 600

CTCTACTCCE TCAGLAGSshci tldaleeiah G se6d GoAGEA ACTTCGCECAC CCAGACCTAC 660
5  ACCTGCAACG TAGATCACAA GCCCAGCAAC ACCAAGGTGG ACAAGACAGT TGAGOGCAAA
720

Phe Asn lle Lys Asp Asn Tyr Met His
1 5

10 (2) INFORMATION FOR SEQ ID NO: 31:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 amino acids
{B) TYPE: amino acid
15 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

20
(xi) SEQUENC% DESCRIPTION: SEQ ID NO: 31:

25 Trp ile Asp Pro Glu Asn Gly Asp Thr Glu Tyr Ala Pro Lys Phe Arg
1 S : 10 18
Gly

30

{2) INFORMATION FOR SEQ ID NO: 32:

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 11 amino acids
35 (B) TYPE: amino acid
{€C) STRANDEDNESS: single

(D) TOPOLOGY: linear



TGITGIGICG AGTGCCCACC GTGCCCGECG CCACCTGIGG CCGEC 765

10 (2) I NFORMATION FOR SEQ I D NO 57: (i) SEQUENCE

CHARACTERI STI CS: (A) LENGTH 255 ami no acids

(B) TYPE: am j 15 (C) STRANDEDNESS: single

(D) TopoL ooy We ofigsds (ii) MOLECULE TYPE: protein S0 crooiles

(xi) SEQUENCE DESCRI PTION: SEQ ID NO 57: 25 Met Lys Leu Trp Leu Asn
Trp Ile Phe Leu Val Thr Leu Leu Asn Ay -113- 1 5

10 15 Ile dn Cs GQu Val Adn Leu @Gn A@n Ser
Ay Pro Gy Leu Vidp MAREGULE TYPE: peptide 20 25

30 .30 ) Pro Ser G n Thr Leu Ser Leu Thr Cys Thr Ala Ser Ay Phe Asn
Ile 35 40 45

Lys Asp Asn Tyr Met His Trp Val Arg A n Pro Pro Gy Arg Ay Leu 35

50 ' 55 60 Gu Trplle Ay Trp
lle Asp Pro 5du Asn Gy Asp Thr Gu Tyr Ala 65 70
75

{xi) S%QUENCE DESCRIPTION: SEQ ID NO: 32:

Leu Ile Tyr Ala Gly Tyr Leu Ala Met Asp Tyr
1 S 10
10
(2) INFORMATION FOR SEQ ID NO: 33:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 13 amino acids
15 (B) TYPE: amino acid
(C) STRANDEDNESS: single

{D) TOPOLOGY: linear

(1i) MOLECULE TYPE: peptide
20

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33:

25
His Val Leu Ile Tyr Ala Gly Tyr Leu Ala Met Asp Tyr
1 5 10

(2) INFORMATION FOR SEQ ID NO: 34:
30
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 60 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
35 {D} TOPOLOGY: linear

(ii} MOLECULE TYPE: other nucleic acid



WD 97/ 42329

PCT/ GB97/ 01165 -130 -

Pro Lys Phe Arg Ay Arg Val Thr Met Leu Ala Asp Thr Ser Lys Asn

85 90 95 5. A@n Phe Ser Leu Arg
Leu Ser Ser WAP™MB¥ Ala Ala Asp Thr Ala Val PCT/GBYTIE5

105 110 Tyr Tyr Cys His Val Leu Ile Tyr Ala Ay
Tyr Leu Ala Met Asp Tyr -1145 120

125 10 Trp Gy An Ay Thr Leu Val Thr Val Ser Ser Ala Ser Thr
Lys Ay (xi) SEQUENGE DESCRIPTION: SEQ 1D NO: 1335 140

Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Qu Ser 15

145 150 155 160

Thr Ala Al a TEFMET TETIER CRPMTTS THREEEATTR CRREFCEIRTEFIF ¥ o val®

165 170 175 20 Thr Val Ser Trp Asn
Ser Ay Alg Leu Thr Ser Gy Val H's Thr Phe 180

185 Pro Ala Val Leu A n Ser Ser Gy Leu Tyr
Ser Leu Ser gérmfi’éf“""w FOR SEQ ID NO: 35: 195 200

205 25 Thr Val Pro Ser Ser Asn Phe Ay Thr @n Thr Tyr Thr Cys
Asn Val (i) _seouenct buarncrerSTICS ! 215 220

Asp H's Lys Pro Ser Asn Thr Lys Val Asp Lys Thr vVal Qu Arg Lys 30

225 (R) JYENGTH: 60 base pairs 235 240

10 {B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

fii) MOLECULE TYPE: other nucleic acid

15
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35:
20
CTAGAGTCGA CGGATCCCCC GGGGAGCTCC TCGAGGAATT CCCGCGGAAG CTTAGATCTC 6C
(2) INFORMATION FOR SEQ ID NO: 36:
25 '
(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 29 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

30 (D) TOPOLOGY: linear

{ii) MOLECULE TYPE: other nucleic acid

35



Cys Cys Val Au Cys Pro Pro Cys Pro Ala Pro Pro Val Ala Ay

245 250 255 35 (2) | NFORMATI ON FOR SEQ
I D NO S8: (i) SEQUENCE CHARACTERI STI CS: (A
LENGTH: 40 b IS WD 97/ 42329

PCT/ GBO7/ 011080 *Hsts | FepigpoTones

(B) TYPE: nucleic acid (C) STRANDEDNESS: single

(D) TOPOLOGY: linear 5 (i i ) MOLECU-BISYPE: ot her nucleic acid

(xi) SEQUENCE DESCRI PTION:  SEQ I D NO 58: GGCGACATCC AGCTGACCCA
GACI:CCAA& ACI:CT@@EUBNCE DESCRI ION SEQ ID NO: 36: 40 10 (2)

| NFORMATI ON FOR SEQ I D NO 59: (i) SEQUENCE CHARACTERI STI Cs:

(A) LENGTH: 48 -B38&cR3kAr3ake® casanctre (B) TYPE: nucleic acid 4

(C) STRANDEDNESS: single (D TOPOLOGY: |inear (i)

MOLECULE TYPE: other nucleic acid 20
5 (2) INFORMATION FOR SEQ ID NO: 37:

(i) SEQUENMCE CHARACTERISTICS:
{A) LENGTH: 29 base pairs
(B) TYPE: nucleic acid
10 (C) STRANDEDNESS: single
(D} TOPOLOGY: linear

{ii) MOLECULE TYPE: other nucleic acid

15

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37:
20 ACTAGTGGAT CCCAGACATG ATAAGATAC 29
(2] INFORMATION FOR SEQ ID NO: 38:
{i) SEQUENCE CHARACTERISTICS:
25 (A) LENGTH: 39 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

30 (ii) MOLECULE TYPE: other nucleic acid

35 {xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38:

GGTCTATATA AGCAGAGCTG TCTGGCTAAC. TAGAGAACC 39



(xi) SEQUENCE DESCRI PTION: SEQ ID NGO 59: 25 CTAGCGCTCA GECTGCTTGG

GCTCTGRGTC AGCGGATGT CGCCGC 46 (2) | NFORMATI ON
FOR SEQ ID NO 60: 30 () SEQUENCE CHARACTERI STI CS:

(A) LENGTH: e pairs (B) TYPE: nucleic_aci

(C) STRANDE Bﬁéé’é% ingle (D) TOPOLOGY: |Ii ne%‘FT’G!"S"’““

(i1) MOLECULE TYPE: other nucleic acid WO 97/ 42329

PCT/ GB97/ 01165 -116- -132 -

(xi ) SEQUENCE DESCRI PTION: SEQ ID NO 61: GACATCCAGC TGACCCAGAG
CCCAAGCAGC CRGANSRETIONGIBTEBeGPAR: GAGAGT GACC 60 5 ATCACGTIGTA
GTGCCAGCTC AAGTGTAACT TACATGCACT GGTACCAGCA GAAGCCAGGT 120
AAGGCTCCAA AGCTGCTGAT. CTACAGCACA TCCAACCTGG CTTCTGGTGT GCOCAAGCAGA 180
TTCTCCGGAA GOGGTAGEE CACERBREFRISTIEECTTCACCA TCAGCAGCCT CCAGCCAGAG 240
10 GATATCGCCA OBTAENAET G GEACBAGAGG AGTACTTACC CGCTCACGTT CGGROCAAGEG
ggg ASCAACCT CG NN Qeid

(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid
10
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39:

GGTTCTCTAG TTAGCCAGAC AGCTCTGCTT ATATAGACC 39
15 (2) INFORMATION FOR SEQ ID NO: 40:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 19 base pairs
(B} TYPE: nucleic acid
20 {C) STRANDEDNESS: single

(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: other nucleic acid

25

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40:
30 GGACTTTCCT ACTTGGCAG 19
{2) INFORMATION FOR SEQ ID NO: 41:

(i) SEQUENCE CHARACTERISTICS:
35 (R) LENGTH: 20 base pairs
{B} TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear



15 (2) | NFORMATI ON FOR SEQ I D NO 61: (i) SEQUENCE

CHARACTERI STI CS: (A) LENGTH. 107 am no aci ds

(B) TYPE: amno acid 20 (C) STRANDEDNESS: single

(D) TODO_OS& l i ggﬁr (ii) MOLECULE TYPE: pepti dgcr/cavronss

(xi) SEQUE | PTION: SEQ ID NO 61: 30 Asp Ile dn Leu Thr @n
Ser Pro Ser Ser Leu Ser Ala Ser Val Gy 1 5

10 15 Asp AlF-val Thr Ile Thr Cys Ser Al a Ser
Ser Ser Val Thr Tyr Met 20 25

30 35 Hs Trp Tyr An Adn Lys Pro Gy Lys Ala Pro Lys Leu Leu
Ile Tyr {ii) MOLECULE TYPSBDother nucleic acid 40 45

WD 97/ 42329 '

PCT/ GB97/ 01165 - 133 -

Ser Thr Ser Asn Leu Ala Ser Gy Val Pro Ser Arg Phe Ser Ay Ser

50 5 55 60 Gy Ser Ay Thr Asp

Tyr Thr Phe Thr Ile Ser Ser Leu Gn Pro Qu

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41:

GGCAACTAGA AGGCACAGTC 20
10
(2) INFORMATION FOR SEQ ID NO: 42:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 77 base pairs
15 {B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii} MOLECULE TYPE: other nucleic acid

20
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42:
25
AGCTTGCCGC CACCATGGAT TTTCARGTGC AGATTTTCAG CTTCCTGCTA ATCAGTGCTT 60
CAGTCATAAT GTCCCGC 77

30 (2} INFORMATION FOR SEQ ID NO: 43:

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 71 base pairs
(B) TYPE: nucleic acid

35 {C) STRANDEDNESS: single

(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: other nucleic acid



5 - 65 70 75 80
Asp Ile Ala Thr Tyr Tyr Cys @ n A@n Arg Ser Thr Tyr Pro Leu Thr

85 90 95 10 Phe Gy @n dy Thr
Lys Leu Gu Jb%’% Arg 100 105
(2) | NFORMVA SEQ ID NO 62: 15 (i) SEQUENCEPENSERMLSY sTI CS:
(A) LENGTH. 40 base pairs (B) TYPE: nucleic acid
(C) STRANDEDNESS: single (DY ISOPOLOGY: |inear 20
(ii) MOLECULE TYPE: other nucleic acid 25 (xi) SEQUENCE
DESCRI PTION: SEQ I D NO 62: GGCCAGATCG TGCTGACCCA GAGCCCAAGC
AGCCTGAGCG 40 30 (2) | NFORVATION FOR SEQ I D
NO 63: (i) SEQUENCE CHARACTERI STI CS; (A
LENGTH:. 46 base pairs (B) TYPE: nucleic acid 35
(C) STRANDEDNESS: single , (D TOPOLOGY: |inear
5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43:
GGGACATTAT GACTGARGCA CTGATTAGCA GGAAGCTGAA AATCTGCACT TGAARATCCA 60
TGGTGGCGGT A 7n
10
(2) INFORMATION FOR SEQ ID NO: 44:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 61 base pairs
15 (B) TYPE: nucleic acid
{C} STRANDEDNESS: single
(D) TOPOLOGY: linear
{ii) MOLECULE TYPE: other nucleic acid
20
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44:
25 _
AGCTTGCCGC CACCATGAAG TTGTGGCTGA ACTGGATTTT CCTTGTAACA CTTTTAAATG 60
G 61

30 (2) INFORMATION FOR SEQ ID NO: 45:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 61 base pairs
(B} TYPE: nucleic acid
35 (C) STRANDEDNESS: single

(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: other nucleic acid



(ii1) MOLECULE TYPE: other nucleic acid WD 97/ 42329
PCT/ GB97/ 01165 -134-

5 (xi) SEQUENCE DESCRI PTION: SEQ I D NO 63: CTAGCGCTCA GGCTGCTTGG
GCTCTGGGTC AGCACGATCT GGCCGC 46 SEVEIRMATI ON
FOR SEQ | D N¥P9g4B2% 1 (i) SEQUENCE CHARACTERI STI g%”
(A) LENGTH 321 base pairs (B) TYPE: nucleic acid
(C) STRANDEDNESS: single 15 (DI9FOPOLOGY: | i near (ii)
MOLECULE TYPE: other nucleic acid 20 - (xi) SEQUENCE
DESCRI PTION: SEQ I D NO  64: CAGATCGTGC TGACCCAGAG CCCAAGCAGC
CTGAGCGCTA GOGTGGGTGA CAGAGTGACC 60 25 ATCACGTGTA GTGCCAGCTC
AAGTGTAACT TACATGCACT GGTACCAGCA GAAGCCAGGT 120
5 {xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45:
AATTCCATTT AAAAGTGTTA CAAGGAARAT CCAGTTCAGC CACAACTTCA TGGTGGCGGC 60
A 61
10

{2) INFORMATION FOR SEQ ID NO: 46:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 357 base pairs
15 (B} TYPE: nucleic acid
. {C) STRANDEDNESS: single
(D} TOPOLOGY: linear

{ii) MOLECULE TYPE: other nucleic acid

20
{xi) SEQUENCE DESCRIPTICN: SEQ ID NO: 46:
25
AAGCTTCTCG AGATCABACG GACTGTGGCT GCACCATCTG TCTTCATCTT CCCGCCATCT 60
GATGAGCAGT TGAAATCTGG AACTGCCTCT GTTGTGTGCC TGCTGAATAA CTTCTATCCC 120
30 AGAGAGGCCA AAGTACAGTG GAAGGTGGAT AACGCCCTCC AATCGGGTAA CTCCCAGGAG 180
AGTGTCACAG AGCAGGACAG CAAGGACAGC ACCTACAGCC TCAGCAGCAC CCTGACGCTG 240
AGCAAAGCAG ACTACGAGAA ACACAAAGTC TACGCCTGCG ARGTCACCCA TCAGGGCCTS 300
35
AGTTCGCCCG TCACAAAGAG CTTCAACAGG GGAGAGTGTT AATAGCCCGG GACTAGT 357

{2) INFORMATION FOR SEQ ID NO: 47:



AAGGCTCCAA AGCTGCTGAT CTACAGCACA TCCAACCTGG CTTCTGGTGT GCCAAGCAGA 180
30 TTCTCCGGAA GCGGTAGCGG CACCGACTAC ACCTTCACCA TCAGCAGCCT CCAGCCAGAG

240 GATATCGCCA CCTACTACTG. CCAGCAGAGG AGTACTTACC CGCTCACGIT CGGCCAAGGEG
300 A AGATCAAACG G

321 35 %% NFORMATI ON FOR SEQ I D NO.  65: PCTCBY M YSENCE
CHARACTERI STI CsS: WO 97/ 42329

PCT/ GB97/ 01165 -120 - - 135 -

(A) LENGTH: 107 ami no acids (B) TYPE: am no acid

(C) STRANDEDNESS: single (D TOPOLOGY: linear 5 (i)
MOLECULE TYPE: (Rr @kddkNte cuaracTekOsrrcs: (xi) SEQUENCE DESCRI PTION: SEQ ID
\Ijg)l. gSy lG(Aq JdnEraYalh, lbgleeSP];Q]r:sG n Ser Pro Ser1§er Leu Ser Ala Ser 15
15 Asp Ar gi8yafYPhpucleis ap¢ Cys Ser Ala Ser Ser Ser Val Thr Tyr Met
20 5 (C) 25rRANDEDNESS: single 30

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

10
(xi) SEQUENCE DESCRIPTION: SEQ ID MNO: 47:

15 GGAAGCTTGA GCTCGGCTAG CACCARGGGA CCATCGGTCT TCCCCCTGGC CCCCTGCTCC 60
AGGAGCACCT CCGAGAGCAC AGCCGCCCTG GGCTGCCTGG TCAAGGACTA CTTCCCCGAA _120
CCGGTGARLGG TGTCGTGGAA CTCAGGCGCT CTGACCAGCG GCGTGCACAC CTTCCCGGCT 180

20
GTCCTACAGT CCTCAGGACT CTACTCCCTC AGCAGCGTCG TGACGGTGCC CTCCAGCAAC 240
TTCGGCACCC AGACCTACAC CTGCARCGTA GATCACARGC CCAGCRACAC CAAGGTGGAC 300

25 AAGACAGTTG AGCGCAMATG TTGTGTCGAG TGCCCACCGT GCCCGGCGCC ACCTGIGGCC 360
GGCTAATAGC CCGGGACTAG T sl

{2) IN?ORMATION FOR SEQ ID NO: 48:

30
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 342 base pairs
(B) TYPE: nucleic acid
(C} STRANDEDNESS: single
35 (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid



20 Hs Trp Tyr An Adn Lys Pro Gy Lys Ala Pro Lys Leu Leu Ile Tyr

35 40 45 Ser Thr Ser Asn Leu
Ala Ser Ay Val Pro Ser Arg Phe Ser Gy Ser

55 60 25 Gy Ser Ay Thr Asp Ty Thr
Ile Ser Ser MRPE¥Pro qu 65 7%&%9%?65

75 80 Asp Ile Ala Thr Tyr Tyr Cys G n An Arg
Ser Thr Tyr Pro Leu Thr 30 -121 - 85 90
95 Phe Gy @n Ay Thr Lys Leu Gu Ile Lys Arg

100 105 35 (2) | NFORVATION FOR SEQ I D NO. 66:

(i) SEQUENCE CHARACEESRENT|IESSRIPTION: SEQ ID No: 48: (A) LENGTH: 22 base pairs
WD 97/ 42329

PCT/ GB97/ Ol 165 - - 136-50
(B) TYPE: nucPSFETE| FFCCCCACRT CCAGRTGACC CARRGCCERARIBETRISSSICTART
(D) TOPOLOGY i near 5 (i1) MOLECULE TYPE: other nucleic acid
GGTCACAGAG TGACCATCAC GTGTAGTGCC AGCTCAAGTG TAACTTACAT GCACTGGTAC 120
CAGCAGAAGC CAGGTAAGGC TCCAAAGCTG CTGATCTACA GCACATCCAA CCTGGCTTCT 180
10 GGTGTECCAA GCAGATTCTC CGGAAGCGGT AGCGGCACCG ACTACACCTT CACCATCAGC 240
AGCCTCCAGC CAGAGGATAT CGCCACCTAC TACTGCCAGC AGAGGAGTAC TTACCCGCTC 300
ACGTTCGGCC ARGGGACCAA GCTCGAGATC AAACGGACTA GT 342
15

(2) INFORMATION FOR SEQ ID NO: 485:

(i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 321 base pairs
20 (B) TYPE: nucleic acid
(C} STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: other nucleic acid

25
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49:
30
GACATCCAGA TGACCCAGAG CCCAAGCAGC CTGAGCGCTA GCGTGGGTGA CAGAGTGACC 50
ATCACGTIGTA GTGCCAGCTC AAGTGTAACT TACATGCACT GGTACCAGCA GAAGCCAGGT 120
35 AAGGCTCCAA AGCTGCTGAT CTACAGCACA TCCAACCTGG CTTCTGGTGT GCCAAGCAGA 180

TTCTCCGGAA GCGGTAGCGG CACCGACTAC ACCTTCACCA TCAGCAGCCT CCAGCCAGAG 240



10 (xi) SEQUENCE DESCRI PTION: SEQ ID NGO 66: CGTATTAGIC ATCGCTATTA
cC

22 (2) | NFORVMATI ON
FOR SEQ ID NGO 67: 15 (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH:. 39 base pairs (B) TYPE: nucleic_acid
(C) STRANDEBREES® single 20 (D) TOPOLOGY: | i &JfCBI701165 (ii)
MOLECULE TYPE: other nucleic acid 25 (xi) SEQUENCE DESCRI PTI ON: SEQ
ID NO 67: GITGGATGIG CTGTAGATCC -AQAGCTTTGG AGCCTTACC
39 (2) INFORVATION FOR SEQ ID NO 68: 30 (i) SEQUENCE
CHARACTERI SFPEEQECR CCTACTACTG CCAGCRGAGE AGTACEIREST (ECTOACCHR SEECRMFFs 300
(B) TYPE: nucleic acid - (C) STRANDEDNESS: single 35
(D TOPOL ol (i1i) MOLECULE TYPE: other nuclgic acid
() o PO FbradctRhrcanacs o Ig

PCT/ (B97/ 01165
5 (2) INFORMATION FOR SEQ ID NO: 50:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 107 amino acids
(B) TYPE: amino acid
10 (C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

15
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50:
20 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 Ser Ala Ser Ser Ser Val Thxr Tyr Met
20 - 30
25
His Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr
35 40 45
Ser Thr Ser Asn Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly Ser
30 50 ss 60
Gly Ser Gly Thr Asp Tyr Thr Phe Thr Ile Ser Ser Leu Gln Pro Glu
65 70 75 80
35 Asp Ile Ala Thr Tyr Tyr Cys Gln Gln Arg Ser Thr Tyr Pro Leu Thr

85 90 95



- 137- (xi) SEQUENCE DESCRI PTION: SEQ ID NO 68: 5
TCCGTCTTGAT CTCGAGCTTG G

21

Ezg | NFORMATI ON FOR SEQ I D NO 69: 10 (i) SEQUENCE CHARACTERI STI CS:
A) LENGTH _39 pairs (B) TYPE: nucl ei ¢ 3eiribBy7/01165
(O STRANDE[Y(E%%‘?Z% I ngl e (D) TOPOLOGY: linear 15
(i1) MOLECULE TYPE: other nucleic acid 20 (xi) SEQUENCE
DESCRI PTION: SEQ I D NO 69: GGTAAGGEIZ3 -CAAAGCTGTG GATCTACAGC ACATCCAAC
39 25 (2) | NFORMATI ON FOR_SEQ |  70: (i) SEQUENCE
CHARACTERI STI CS; Fhe Gly 6in S 85"( %“%I\féﬁ—lf?s 3% base pairs
(B) TYPE: nucleic acid 300 (X¥®f STRANDEDNESS: single
(D) TOPOLOGY: |i near (i1i) MOLECULE TYPE: other nucleic acid 35
(2} INFORMATION FOR SEQ ID NO: Si:
5

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 705 base pairs
(8) TYPE: nucleic acid
(C) STRANDEDNESS: single
10 (D) TOPOLOGY: linear

{ii} MOLECULE TYPE: other nucleic aciad

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: S1:

15
ATGGATTTTC AAGTGCAGAT TTTCAGCTTC CTGCTAATCA GTGCTTCAGT CATAATGTCC 60
CGCGGCGACA TCCAGATGAC CCAGAGCCCA AGCAGCCTGA GCGCTAGCGT GGGTGACAGA 120
20 GTGACCATCA CGTGTAGTGC CAGCTCAAGT GTAACTTACA TGCACTGGTA CCAGCAGAAG 180
CCAGGTAAGG CTCCAAAGCT GCTGATCTAC AGCACATCCA ACCTGGCTTC TGGTGTGCCA '240
AGCAGATTCT CCGGAAGCGG TAGOGGCACC GACTACACCT TCACCATCAG CAGCCTCCAG 300
25
CCAGAGGATA TCGCCACCTA CTACTGCCAG CAGAGGAGTA CTTACCCGCT CACGTTCGGC 360
CARGGGACCA AGCTCGAGAT CAAACGGACT GTGGCTGCAC CATCTGTCTT CATCTTCCCG 420
30 CCATCTGATG AGCAGTTGAA ATCTGGAACT GCCTCTGTTG TGTGCCTGCT GAATAACTTC 480
TATCCCAGAG AGGCCAAAGT ACAGTGGAAG GTGGATAACG CCCTCCAATC GGGTAACTCC 540
CAGGAGAGTG TCACAGAGCA GGACAGCAAG GACAGCACCT ACAGCCTCAG CAGCACCCTG 600
35
ACGCTGAGCA ARGCAGACTA CGAGAAACAC AAAGTCTACG CCTGCGAAGT CACCCATCAG €60

GGCCTGAGTT CGCCCGTCAC AARGAGCTTC AACAGGGGAG AGTGT 705



WD 97/ 42329
PCT/ GB97/ 01165 -138 -

(xi) SEQUENCE DESCRI PTION: SEQ ID NO 70: GACATCCAGA TGACCCAGAG
COCAAGCAGC CTGAGCGCTA GOGTGGGTGA CAGAGTGACC 60 5 ATCACGTGIA
GTGCCAGCTC MQFHUBRCT TACATGCACT GGTACCAGCA GAAGCCAGGT PCT/A:BY0116S
AAGGCTCCAA AGCTGTGGAT CTACAGCACA TCCAACCTGG CTTCTGGTGT GCCAAGCAGA 180
TTCTCCGGAA GOGGTAGOGG CACCGACTAC ACCTTCA§SE#. TCAGCAGCCT CCAGCCAGAG 240

10 GATATCGCCA CCTACTACTG.CCAGCAGAGG AGTACTTACC CGCTCACGIT CGGCCAAGEG
300 ACCAAGCTCG AGATCAAACG G

321 15 (2)(2] NnfdridddnOMrMR 190R: I2: NO  71: (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH 107 ami no aci ds

(B) TYPE: amno acid 20 (C) STRANDEDNESS: single
(D) TOPOLOGY: | i¥tesBQUENCE CHARACTERISTICSMOLECULE TYPE: protein 25

(xi) SEQUENCE DESCRI:P i, SEQubiRs Nlas71:

{B) TYPE: amino acid
{C) STRANDEDNESS: single

(D) TOPOLOGY: linear

10 {ii} MOLECULE TYPE: protein

15 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52:

Met Asp Phe Gln Val Gln Ile Phe Ser Phe Leu Leu Ile Ser Ala Ser

1 5 10 15

20 ' Val Ile Met Ser Arg Gly Asp lIle Gln Met Thr Gln Ser Pro Ser Ser

20 ' 25 30

Leu Ser Ala Ser Val Gly Asp Arg Val Thr lle Thr Cys Ser Ala Ser

35 490 45

25

Sex Ser Val Thr Tyr Metr His Trp Tyr Glm Gln Lys Pro Gly Lys Ala

50 S5 €0

Pro Lys Leu Leu Ile Tyr Ser Thr Ser Asn Leu Ala Ser Gly Val Pro
30 65 70 75 80

Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Phe Thr Ile

8S 20 95

35 Ser Ser Leu Gln Pro Glu Asp Ile Ala Thr Tyr Tyr Cys Gln Gln Arg

1100 105 110



30 Asp Ile A n Met Thr An Ser Pro Ser Ser Leu Ser Ala Ser Val Gy

1 5 10 15 Asp
Arg Val Thr Ile Thr QIS Ser Ala Ser Ser Ser Val Thr Tyr Met

20 30 35 Hi n
GI n Lys Pro @?YW%\I a Pro Lys Leu Trp Ile Tyr 'Sp&,&,-;égm?

45 WD 97/ 42329
PCT/ GB97/ 01165 -125- - 139-

Ser Thr Ser Asn Leu Ala Ser Gy Val Pro Ser Arg Phe Ser Ay Ser
50 Ser Tjg Tyr Pro Leu Thr Phe Gly Gly@ly Thr Lys Leuélg,\ Ba Llvey y Thr Asp
Tyr Thr Phe Thr Ile SeniSer Leu A n RBzee Gu 5 1485 70

75 80 Asp Ile Ala Thr Tyr Tyr Cys G n d@n Arg
Ser Thr Tyr Pro Leu Thr 85 90

95  -10 Phehrgl Bpr (ah A Prarhie fepcval dite Ghe) Ppg 89§ Pg¥ghsp Glu
100 5 1025 (2) 1NBORVATI ON FOR1GEQ ID NO 72: 15
(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 64 base pairs

(B) TYPE: nucleic acid (C) STRANDEDNESS: single
( D) TOPOLOGY: | i nGimrLeu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe

145 150 185 160

10 Tyr Pro Arg Glu Ala Lys Val Gln Trp Lya Val Asp Asn Ala Leu Gln
165 170 175

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser

180 185 190
15
Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Sexr Lys Ala Asp Tyr Glu
195 200 205
Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Sexr
20 210 215 220

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235

25 (2) INFORMATION FOR SEQ ID NO: 53:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 385 base pairs
(B} TYPE: nucleic acid

30 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

35



20 (i1) MOLECULE TYPE: other nucleic acid 25 (xi)

SEQUENCE DESCRI PTION: SEQ ID NO 72: CCTTGAGIGG ATTGCATGGA TTGACCCTGA
GAATGGTGAC ACTGAGTACG CACCTAAGIT 60 30 TCGC
é%), I\/ATI ON FOR SEQ I D NO 73: %@%W
CHARACTERI (A) LENGTH 68 bas
(B) TYPE: nucl e| C aC| d WO 97/ 42329
PCT/ GB97/ 01165 - 126- -140- i)
(O STRANDEDNES? TOPOLOGY: |inear i
MOLECULE TYPE:"™% t?é““%ﬁ@i"'s@f"c"é%ﬂ fBa P No: L8,
GARGCTTGGA ATTCAGTGTG AGGTGCAGCT GCAGCAGAGC GGTCCAGGTC TCGTACGGCC g0
5 TAGCCAGACC CTGAGCCTCA CGTGCACCGC ATCTGGCTTC ARCATTAAGG ACAATTACAT 120
GCACTGGGTG AGACAGCCAC CTGGACGAGG CCITGAGTGG ATTGGATGGA TTGACCCTGA ‘180
GAATGGTGAC ACTGAGTACG CACCTAAGTT TCGCGGCCGC GTGACAATGC TGGCAGACAC 240
10
TAGTAAGAAC CAGTTCAGCC TGAGACTCAG CAGCGTGACA GCOGCOGACA CCGCGGTCTA 100
TTATTGTCAC GTCCTGATAT ACGCCGSGTA TCIGGCAATG GACTACTGGG GCCARGGGAC 360
15 cCcTCGTCACC GTGAGCTCGA CTAGT 385
{2) INFORMATION FOR SEQ ID NO: 54:
(i) SEQUENCE CHARACTERISTICS:
20 (A) LENGTH: 360 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
25 {ii) MOLECULE TYPE: other nucleic acid
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: S4:
30 GAGGTGCAGC TGCAGCAGAG CGGTCCAGGT CTCGTACGGC CTAGCCAGAC CCTGAGCCTC 60
ACGTGCACCG CATCTGGCTT CAACATTAAG GACAATTACA TGCACTGGGT GAGACAGCCA 120
CCTGGACGAG GCCTTGAGTG GATTGGATGG ATTGACCCTG AGAATGGTGA CACTGAGTAC 180
35
GCACCTAAGT TTCGCGGCCG CGTGACARTG CTGGCAGACA CTAGTAAGAA CCRAGTTCAGE 240

CTGAGACTCA GCAGCGTGAC AGCCGCCGAC ACCGCGGTCT ATTATTGTCA CGTCCTGATA 300



(xi) SEQUENCE DESCRI PTION: SEQ ID NO 73: 10 GGCCGCGAAA CTTAGGTGCG
TACTCAGTGT CACCATTCTC AGGGTCAATC CATGCAATCC 60 ACTCAAGG

68 15 (2) I NFORVATION FOR SEQ I D NO 74: (1) SEQUENCE

(B) TYPE: nucleic acid 20 (C) STRANDEDNESS: single

(D) TOPOLOGY: i near (i1) MOLECULE TYPE: other nucleic acid 25
(xi) SEQUENCE DESCRI PTION: SEQ I D NO 74:-127-30 GAGGTGCAGC TGCAGCAGAG
CGGTCCAGGT CTCGTACGGEC CTAGCCAGAC CCTGAGCCTC 60 ACGTGCACCG
CATCTGCECTT CAACATTAAG GACAATTACA TGCACTGGEGT GAGACAGCCA 120

CCTGGACGAG GCEAFITSAEST ATEIRPTFAT AT AT CACRRSFER AETRATORST EFXCAATFGAGTAE 180
35 GCACCTAAGT TTCGCGGECCG CGTGACAATG CTGGECAGACA CTAGTAAGAA CCAGTTCAGC
240 CTGAGACTCA GCAGCGTGAC AGCCGCCGAC ACCGCGGICT ATTATTGICA CGTCCTGATA
300 - WD 97/ 42329

PCT/ GB97/ 01 P6%52) INFORMATION FOR SEQ ID NO: 55:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 120 amino acids
(B} TYPE: amino acid
10 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

15
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: §5;:
20 Glu Val Gln Leu Gln Gln Ser Gly Pro Gly Leu Val Arg Pro Ser Gln
1 S 10 1S
Thr Leu Ser Leu Thr Cys Thr Ala Ser Gly Phe Asn Ile Lys Asp Asn
20 25 30
25 .
Tyr Met His Trp Val Arg Gln Pro Pro Gly Arg Gly Leu Glu Trp Ile
3is 40 ‘ 45
Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Glu Tyr Ala Pro Lys Phe
30 50 55 60
Arg Gly Arg Val Thx Met Leu Ala Asp Thr Ser Lys Asn Gln Phe Ser
65 170 75 80
35 Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys

85 90 95



- 141 - TACGCCGGGT ATCTGGCAAT GGACTACTGG GGCCAAGGGA CCCTCGICAC
CGTGAGCTCG 360 (2) INFORMATION FOR SEQ ID NO 75: b5

(1) SEQUENCE CHARACTERI STI CS: (A) LENGTH 120 ami no acids

(B) TYPE: anmino acid (C) STRANDEDNESS: single '1% 16

(D) TOPOLOGWO PT4RA, (ii) MOLECULE TYPE: pr ot e nFCHGBYH16S

(xi) SEQUENCE DESCRI PTION: SEQ ID NO 75: GQu Val dn Leu dn dn
Ser Ay Pro Ay Leu Val Arg Pro Ser d n-129. 1 5

10 - 15 Thr Leu Ser Leu Thr s Thr Ala Ser Ay
Phe Asn Il e Lys H%]balp&aﬁ Ile Tyr Ala Gly Tyr Leu Ala Met Z\Gp Tyr Trp Gly Gln 25

30 25 Tyr Met HimoTrp Val Arg fdsn Pro Pro G yilArg Ay Leu Gu Trp
Ile ' 35 40 45

Ala Trp Ile Asp Pro u Asn Ay Asp Thr Qu Tyr Ala Pro Lys Phe

50 Gly ThxGLpu Val Thr Val Ser Ser 60 30 Arg g y Arg Val

Thr Met Ley Ala Asp Tiws Ser Lys Asnaigd n Phe Ser
(2) INFORMATION FOR SEQ ID NO: 56:

{i} SEQUENCE CHARACTERISTICS:
10 (A) LENGTH: 765 base pairs
{B) TYPE: nucleic acid
- (C) STRANDEDNESS: single

(D) TOPOLOGY: linear

15 {ii) MOLECULE TYPE: other nucleic acid
20 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56:
ATGARGTTGT GGCTGAACTG GATTTTCCTT GTAACACTTT TAAATGGAAT TCAGTGTGAG 60
GTGCAGCTGC AGCAGAGCGG TCCAGGTCTC GTACGGCCTA GCCAGACCCT GAGCCTCACG 120
25
TGCACCCGCAT CTGGCTTCAA CATTAAGGAC AATTACATGC ACTGGGTGAC ACAGCCACCT 180
GGACGAGGCC TTGAGTGGAT TGGATGGATT GACCCTGAGA ATGGTGACAC TGAGTACGCA 240
30 COTAAGTTTC GCGGCCGCGT GACAATGCTG GCAGACACTA GTARGAACCA GTTCAGCCIG 300
AGACTCAGCA GCGTGACAGC CGCCGACACC GCGGTCTATT ATTGTCACGT CCTGATATAC 160
GCCGGGTATC TGGCAATGGA CTACTGGGGC CARGGGACCC TCGTCACCGT GAGCTCGGCT 420
35
AGCACCAAGG GACCATCGGT CTTCCCCCTG GCCCCCTGCT CCAGGAGCAC CTCCGAGAGC 480

ACAGCCGCCC TGGGCTGCCT GGTCAAGGAC TACTTCCCCG AACCGGTGAC GGTGTCGTGG 540



65 70 75 80
Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 35

85 90 95 Hs Val Leu Ile Tyr
Ala Ay TYT Qe Met Asp Tyr Trp Ay Gn /GBY7/011659 0
105 i Mo D 97/ 42329 Fex
PCT/ GB97/ 01165 - 142 -
Gy Thr Leu Val Thr Val Ser Ser - 129 - 115 120
5 (2) | NFORMATION FOR SEQ I D NO  76: (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH: BO base Ggal rs (B)
TYPE: nucl eiCTaRISEE CPEACCAS COGCTTECRCOICCTIRIK FTEncan 600 (D)
TOPOLOGY: |i near (ii) MOLECULE TYPE: ot her nucleic acid 15
(xi) . SEQUENGE R B Shthdobrd RerdBaca acrresseac ceacacerac 660
5 .
ACCTGCAACG TAGATCACAA GCCCAGCAAC ACCANAGGTGG ACAAGACAGT TGAGCGCAAA 720
TGTTGTGTCG AGTGCCCACC GTGCCCGGCG CCACCTGTGG CCGGC 765

10 (2) INFORMATION FOR SEQ YD NO: 57:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 255 amino acids
(B) TYPE: amino acid
15 {C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

20
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: S7:
25 Met Lys Leu Trp Leu Asn Trp Ile Phe Leu Val Thr Leu Leu Asn Gly
1 [ 10 1s
Ile Gln Cys Glu Val Gln Leu Gln Gln Ser Gly Pro Gly Leu Val Arg
20 25 3o
30
) Pro Ser Gln Thx Leu Ser Leu Thr Cys Thr Ala Ser Gly Phe Asn Ile
3s 40 45
Lys Asp Asn Tyr Met His Trp Val Arg Gln Pro Pro Gly Arg Gly Leu
35 50 55 60

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



20 GGCCGCGTGA CAATGCTGEC AGACTCAAGT AAGAACCAGG CCAGCCTGAG ACTCAGCAGC

60 GTGACAGCCG CCGACACCGC

80 (2) INFORVATION FOR SEQ ID NO 77: 25 (1) SEQUENCE
CHARACTERI STI CS: (A) LENGTH: 74 base pairs

(B) TYPE: nWO423¥ci d (C) STRANDEDNESS: si RGI/&BO743165
(D) TOPOLOGY: i near (i1) MOLECULE TYPE: other nucleic acid
35 WD 97/ 42329

-130 -
PCT/ GB97/ 01165 - 143 -

(xi) SEQUENCE DESCRI PTION: SEQ ID NGO 77: GGTGICGECG GCTGICACGC

TGCTGAGICT CAGCCet(gend Gled Gyl AACval [tAGRC Tl A1a 268 Thr SexCA(SGEBRTGIC ACGC

74 (2) I NFORVATI ON FOR,SEQ I D NGO 78, (1) SEQUENCE
CHARACTERI STI CS: 10

5

10

15

20

25

30

Gln Phe Ser

Tyr Tyr Cys

115

Trp Gly Gln
130

Pro Ser Val

145

Thx Ala Ala

Thr Val Ser

Pro Ala Val

195

Thr Val Pro

210

Asp His Lys
225

Cys Cys Val

Leu Arg Leu
100

His Val Leu

Gly Thr Leu

Ser Ser Val Thr Ala Ala Asp

Ile Tyr

120

Val Thr
135

Phe Pro Leu Ala Pro

150

Leu Gly Cys
168

Trp Asn Serxr
180

Leu Gln Ser

Ser Ser Asn

Leu Val

Gly Ala

Ser Gly
200

Phe Gly
218

Pro Ser Asn Thr Lys

230

Glu Cys Pro Pro Cys

245

35 (2) INFORMATION FOR SEQ ID NO: 58:

{i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 40 base pairs

105

Ala Gly

Val Ser

Cys Ser

Lys Asp

170

Leu Thr
188

Leu Tyr

Thr Gln

Val Asp

Pro Ala
250

Tyr Leu Ala

125

Ser Ala Ser

140

Arg Ser Thr
155

Tyr Phe Pxo

Sex Gly Val

Ser Leu Ser

208

Thr Tyr Thr

220

Lys Thx val
238

Pro Pro Val

Thr

110

Met

Thr

Ser

Glu

His

180

Ser

Cys

Glu

Ala

Ala

Asp

Lys

Glu

Pro

17%

Thr

Val

Asn

Arg

val

Tyr

Gly

Ser

160

Val

Phe

Val

val

Lys
240

Gly.

255



(A) LENGTH: 360 base pairs (B) TYPE: nucleic acid 15

(C) STRANDEDNESS: single (D) TOPOLOGY: i near (i)
MOLECULE TYPE: ot her nucleic acid 20 (xi) SEQUENCE

DESCRI PTI ON: @XJ\D 78: 25 GAGGTGCAGC TGCAGCAGAG CGGT 7701165
CTCGTACGEC CT C CCTGAGCCTC 60 ACGTGCACCG CATCT T
CAACATTAAG GACAATTACA TGCACTGGGT GAGACAGCCA 120 CCTGGACGAG

GCCTTGAGTG GATTGGATGG ATTGACCCTG AGAATGGTGA3LACTGAGTAC 180 30
GCACCTAAGT TTCGCGGCCG CT GACT CAAGTAAGAA CCAGGCCAGC 240
CTGAGACTCA GCAGCGTGAC‘BW(&;"K&%CT ATTATTGTCA CGTCCTGATA 300

35 TACGOCCGGGT ATCTGGCKATSTRINPROFERST GEPa3SCCAAGGGA CCOCTCGTCAC CGTGAGCTCG 360
WO 97/ 42329 (D) TOPOLOGY: linear

PCT/ GB97/ 01165 - 144- (2)

| NFORMATI ON FOR SEQ I D NO. 79: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH $20 afffnMoIEEYLETYPE; other nucleic #@ TYPE: ani no acid '

(C) STRANDEDNESS: single

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58:

GGCGACATCC AGCTGACCCA GAGCCCAAGC AGCCTCAGCS 40
10
{2) INFORMATION FOR SEQ ID NO: 59:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 46 base pairs
15 (B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: other nucleic acid

20

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59:
25

CTAGCGCTCA GGCTGCTTGG GCTCTGCGTC AGCTGGATGT CGCCGC 46
(2} INFORMATION FOR SEQ ID NO: 60:

30 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 321 base pairs
{B) TYPE: nucleic acig
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

35

(ii) MOLECULE TYPE: other nucleic acid



(D TOPOLOGY: |inear (ii1) MOLECULE TYPE: protein 10

(xi) SEQUENCE DESCRI PTION. SEQ ID NO 79: 15 Au Val @dn Leu An
Gn Ser Ay Pro Ay Leu Val Arg Pro Ser A n 1 5
10 15 Thr Leu Ser Leu Thr- Cys_Thr Al er Ay
Phe Asn || YU, Asn 20 20 "ET’G""”&’%

30 Tyr Met H's Trp Val Arg Gn Pro Pro Ay Arg Ay Leu Qu Trp
Ile 35 -1320 45 25

Gy Trp lle AsP Pro Gu Asn Ay Asp Thr Qu Tyr Ala Pro Lys Phe

50 xi} SEQU%E DESCRIPTION: SEQ ID NO:%: Arg d y Arg val Thr
Met Leu Ala Asp Ser Ser Lys Asn @ n Ala Ser

70

8 Leu Arg Leu Ser
Ser val Thi PR SRR R IR, e cxworwes U
85 90 95 H's Val Leu Ile Tyr
Ala Gy T¥ratcsderodh riiiccds Aadistaadt Fadardtabt BeTACCASCA GAAGCCAGGT 120 100

105 110 Gy Thr Leu Val Thr Val Ser Ser
115 120
AAGGCTCCAR AGCTGCTGAT CTACAGCACA TCCAACCTGG CTTCTGGTGT GCCAAGCAGA 180
TTCTCCGGAA GCGGTAGCGG CACCGACTAC ACCTTCACCA TCAGCAGCCT CCAGCCAGAG 240
10
GATATCGCCA CCTACTACTG CCAGCAGAGG AGTACTTACC CGCTCACGIT CGGCCAAGGG 300
ACCAAGCTCG AGATCAAACG G 321

15 (2) INFORMATION FOR SEQ ID NO: 61:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 107 amino acids
(B) TYPE: amino acid
20 (C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

25
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61:
30 Asp 1le Gln Leu Thx Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 ) 15
Asp Arg Val Thr Ile Thr Cys Ser Ala Ser Ser Ser Val Thr Tyr Met
20 25 30
35

His Trp Tyr Gln Glmn Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr

35 ‘ 40 45



WD 97/ 42329

PCT/ GB97/ 01165 -145 - (2)

| NFORVATI ON FOR SEQ I D NO 80: (1) SEQUENCE CHARACTERI STICS: 5
(A) LENGTH: pairs (B) TYPE: nucleic g 101165

(0 AN L 55 e (D) TOPOLOGY: |inear -/ 49" i)
MOLECULE TYPE: other nucleic acid 15 (xi) SEQUENCE DESCRI PTI O\I
SEQ I D NO 80: GAGGTGCAGC TGCAGCAGAG I886TCCAGGT CTCGTACGGC CTAGCCAGAC
CCTGAGCCTC TTACA
TGCACTGGGT GAGAC&&:&’A‘ s/ Y5 =uﬁ=%%$§ag TGCATGG
ATGACCCTG AGAATGGTGA? CACTGAGTAC 55 180 GMARCCTAAGT TTCGCGECCG

CGTGACAATG CTGGCAGACT CAAGTAAGAA CCAGGCCAGC 240 25 CTGAGACTCA

%A% ﬁTCT ’1“ %Aﬁ% %’;@ dﬁé%%@ ‘té"r‘bg%brce 360

30 (2) | NFORVATI @ FOR SEQ I D N@®@ BI1:

Asp 1le Ala Thr Tyr Tyr Cys Gln Gla Arg Ser Thr Tyr Pro Leu Thr
as 90 95

10 Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg
100 105

(2) INFORMATION FOR SEQ ID NO: 62:

15 (i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 40 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

20
{ii) MOLECULE TYPE: other nucleic acid
25
{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 62:
GGCCAGATCG TGCTGACCCA GAGCCCAAGC AGCCTGAGCG 40

30 (2) INFORMATION FOR SEQ ID NO: 63:

{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 46 base pairs
{B) TYPE: nucleic acid
35 (C) STRANDEDNWESS: single
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid



(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH 120 amino acids

(B) TYPE: am no acid 35 (C) STRANDEDNESS: single

(D) TOPOLOGY: |i near (ii) MOLECULE TYPE: protein WO
97/ 42329

PCT/ GB97/ 021 B 2% PCT/RTI01165

(xi) SEQUENCE DESCRI PTION: SEQ I D NO 81: GQu Val dn Leu dn dn
Ser Ay Pro Ay Leu Val Arg Pro Ser d nl13%- 1 5

10 15 Thr Leu Ser Leu Thr Cys Thr Ala Ser Gy Phe
Asn Ile Lys Asp Asn _ 20 25

30 10 Tyr Met H's Trp Val Arg Gn Pro Pro Ay Arg Ay Leu Gu Trp
Ile 35 40 45

Ala Trp Ile Asp Pro u Asn Ay Asp Thr Qu Tyr Ala Pro Lys Phe

50 55 60 15 Arg Gy Arg Val Thr -

Met Leu AP a Adpi) SHEQUEBCE DESFSIPATON: GEQ IAIMa: Ser
CTAGCGCTCA GGCTGCTTGG GCTCTGGGTC AGCACGATCT GGCCGC 46

(2) INFORMATION FOR SEQ ID NO: 64:
10
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 321 base pairs
{B] TYPE: nucleic acid
(C) STRANDEDNESS: single
15 (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

20
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64:
CAGATCGTGC TGACCCAGAG CCCARGCAGC CTGAGCGCTA GCGTGGGTGA CAGAGTGACC 60
25
ATCACGTGTA GTGCCAGCTC AAGTGTAACT TACATGCACT GGTACCAGCA GAAGCCAGGT 120
AAGGCTCCAA AGCTGCTGAT CTACAGCACA TCCAACCTGG CTTCTGGTGT GCCAAGCAGA 180
30 TTCTCCGGAA GCGGTAGCGG CACCGACTAC A(.?CTTCACCA TCAGCAGCCT CCAGCCAGAG 2490
GATATCGCCA CCTACTACTG. CCAGCAGAGG AG’I;ACTTACC CGCTCACGTT CGGCCAAGGS 300
ACCARAGCTCG AGATCAAACG G

35

(2) INFORMATION FOR SEQ ID NO: 65:

321

(i) SEQUENCE CHARACTERISTICS:



65 70 75 80
Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 20

85 90 95 Hs Val Leu Ile Tyr
Ala Ay Tyr L t Asp Tyr Trp Ay dn BoTI6S
105 %é‘,‘&z 10 25 Gy Thr Leu Val Thr Val PCSI(‘EI? Ser
115 120 (2) I NFORMATION FOR SEQ ID NO 82: 30
(i) SEQUENCE CHARACTERI STI CS: -135¢A) LENGTH 80 base pairs
(B) TYPE: nucleic acid . R&:) STRANDEDNESS: single 35
(D) TOPOLOGY: |inear (A} LENGTH: 207 pipg 3fASEC E TYPE: ot her nucleic acid
WO 97/.42329 (B} TYPE: aminc acid
PCT/ GB97/ 01165 . singl - 147-
(xi) SEQUENCE DESCRI P K SEQTD NG 82: GGOCGCGOCA CAATGCTGEC
AGACACTAGT AAGAACCAGT ‘oF CREZCTGABP®ET CAGCAGC 60

5

(ii) MOLECULE TYPE: protein

10
{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 65:
Gln Ile Val Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 s 10 15
15
Asp Arg Val Thr lle Thr Cys Ser Ala Ser Ser Ser Val Thr Tyr Met
20 25 30
20 His Trp Tyr Gla Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr
35 40 45
Ser Thr Ser Asn Leu Ala Ser Gly Val Pro Ser Arg Phe Ser Gly Ser
so 55 &0
25
Gly Ser Gly Thr Asp Tyr Thr Phe Thr Ile Ser Ser Leu Gln Pro Glu
€5 70 7% 80
aAsp Ile Ala Thr Tyr Tyr Cys Gln Gln Arg Ser Thr Tyr Pro Leu Thr
30 8s 90 95

Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg

100 105

35 (2) INFORMATION FOR SEQ ID NO: 66:

(i) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 22 base pairs



GIGACAGCCG CCGACACCGC
10 (2) I NFORVATION FOR SEQ I D NO 83:

CHARACTERI STI CS:
TYPE: nucl ei

TOPOLOGY:

(xi) SEQUENCE DESCRI PTION: SEQ I D NO 83:
TGCTGAGTICT CAGGCTGAAC TGGITCTTAC TAGIGICI@856 -
74 (2) 1 NFORVATION FOR SEQ I D NGO 84:

CHARACTERI STI CS:

(B) TYPE:

(D TOPOLOGY: |inear

30

(i) SEQUENCE

60

(A) LENGTH 74 base pairs

ﬁ’ }? 4932 15 N (C) STRANDEDNESS: _
| i Q742329 (ii) MOLECULE TYPE: other nucl ei CFGRERPTOIISH
25 GGIGTCGECG GCTGICACGC

single

80

(B)
(D

CAGCATTGIG GCGEC

(i) SEQUENCE
(8} TYPE: nmucleic(agjd | ENGTH: 360 base pairs

nucl ei ¢ acial sTranpEDNESS: single (C) STRANDEDNESS: single

(D) TOPOLOGY: ) i(l

5 {ii) MOLECULE TYPE: other nucleic acid

10 {xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6§:

CGTATTAGTC ATCGCTATTA CC

{2} INFORMATION FOR SEQ ID NO: 67:
15
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 39 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
20 {D) TOPOLOGY: linear

{ii) MOLECULE TYPE: other nucleic acid

25 {xi) SEQUENRCE DESCRIPTION: SEQ ID NO: 67:

GTTGGATGTG CTGTAGATCC ACAGCTTTGG AGCCTTACC

{2} INFORMATION FOR SEQ ID NO: 68:
30
{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 21 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
35 (D} TOPOLOGY: linear

{ii) MOLECULE TYPE: other nucleic acid

35

LJr) MOLECULE TYPE: other nucleic acid .

22

3



WD 97/ 42329

PCT/ GB97/ 01165 - 148 -

(xi) SEQUENCE DESCRI PTION: SEQ ID NGO 84: GAGGTGCAGC TGCAGCAGAG
CGGTCCAGGT CTAGCCAGAC CCTGAGCCTC 60 5

CATCTGCCTT %% GACAATTACA TGCACTGGEGT GAGACAGCCA PA%%@G.
CCTGGACGAG GCCTTGAGTIG GATTGGATGG ATTGACCCTG AGAATGGTGA CACTGAGTAC 180
10 GCACCTAAGT TTCGCGGCCG CGCCACAATG CTGSDIWGACA CTAGTAAGAA CCAGTTCAGC

240 CTGAGACTCA GCAGCGTGAC AGCCGCCGAC ACCGCGGTCT ATTATTGTICA CGTCCTGATA
300 TACGCCGGGT ATCTGGCAAT GGACTACTGG GGCCAAGGGA CCCTCGTCAC CGTGAGCTCG
360 -15 (2) 1 NFORVATION FOR SEQ I D NGO 85: (1) SEQUENCE
CHARACTERI STICS: 20 (A) LENGTH: 120 am no acids

(B) TYPE: am no acid %8 STRANDEDNESS: si ngl e

(D) TOPOLQGY: |TFHeEP = cE JECRIPTI iS5 RRYBCEEE TYPE: protein 30

(xi) SEQUENCE DESCRI PTION: SEQ ID NO 85: AQu Val dn Leu dn

A n Ser QY Re@rihy cb@ac¥dd cArg Pro Ser An 21

(2) INFORMATION FOR SEQ ID NO: €9:

10 (i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 39 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

15

{ii) MOLECULE TYPE: other nucleic acid

20
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 69:

GGTAAGGCTC CAAAGCTGTG GATCTACAGC ACATCCAAC 39
25 (2) INFORMATION FOR SEQ ID NO: 70:
{i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 321 base pairs
{B) TYPE: nucleic acid
30 (C) STRANDEDNESS: single

(D) TOPOLOGY: lineax

(ii) MOLECULE TYPE: other nucleic acid

35



1 5 10 15 35 Thr
Leu Ser Leu Thr Cys Thr Ala Ser Gy Phe Asn Ile Lys Asp Asn

20 25 30 ' WO 97/ 42329

PCT/ GB97/ OWQ?.';I

Tyr Met Hi "’% Arg Gn Pro Pro Ay Arg Gy Leu Qu T?%T’FP%”“““

35 45 Ay Trp lle Asp Pro
Gu Asn Ay Asp Thr Gu Tyr Ala Pro Lys ikpe 5 50

55 60 Arg Gy Arg Ala Thr Met Leu Ala Asp Thr
Ser Lys Asn (Q pi)PRERURNEE DESCRIPTION: $B§ ID NO: 70: 70 75
80 10 Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr
Cys 85 90 95
H s Val Led™FYERR) THNPY FeNFPEe TRAPE MRS PG y G

100 105 110 15 dy Thr Leu Val
Thr Val S@rarerara STaceagere AAGTGTAACT. +RcnTGCACT GOTACCAGCR SANC kR 126 2)

| NFORVATI ON FOR SEQ I D NO 86: 20 (1) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 80 base pairs (B) TYPE: nucleic acid

(C) STRANDEARMSIECSECAA HCGOTHIGEAT CTACAGCACA TCCAACCTGG CTTCTGGTIGT GCCAAGCAGA 180

TTCTCCGGAA GCGGTAGCGG CACOGACTAC ACCTTCACCA TCAGCAGCCT CCAGCCAGAG 240

10
GATATCGCCA CCTACTACTG CCAGCAGAGG AGTACTTACC CGCTCACGTT CGGCCAAGGS 300
ACCAAGCTCG AGATCAAACG G 321

15 (2} INFORMATION FOR SEQ ID NO: 71:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 107 amino acids
{B) TYPE: amino acid
20 (C) STRANDEDNESS: single
{D} TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

25
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 731:
30 Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Serxr Ala Ser Val Gly
1 5 10 is
Asp Arg Val Thr 1Ile Thr Cys Ser Ala Ser Sexr Ser Val Thr Tyr Met
20 2S5 30

35
. His Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Trp Ile Tyr

3i5 40 45



~

25 (D TOPOLOGY: |inear (ii1) MOLECULE TYPE: ot her
nucl eic acid 30 (xi) SEQUENCE DESCRI PTION: SEQ I D NO 86:
GGCCGCGCCA CAATCGCTGEC AGACTCAAGT AAGAACCAGG CCAGCCTGAG ACTCAGCAGC 60
35 GTGACA CACCGC

80 _ (¢] 1 42329 PCT/GBY7/01165
PCT/ GB97/ 01165 - 150- (2)
| NFORVATI ON FOR SEQ | D NO B7: -39 - SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 74 base 5 X %) TYPE: nucl | L P.Céer

(C) STRANDEDNESS®®*s Tﬁgﬁ‘é “hen Leu Al ser 1y Eave Finédr (ii)
MOLECULE TYPE: ot heso nucl ei ¢ aci dss 10 60 (xi ) SEQJENCE

DESCRI PTION: SEQ ID NGO 87: 15 GGTGTCGECG GCTGTCACGC TGCTGAGTCT

CAGGCTGGECC TGGTTCTITAC TTGAGICTGC 60
Gly Ser Gly Thr Asp Tyr Thr Phe Thr Ile Ser Ser Leu Glu Pro Glu

5 65 70 75 80

Asp Ile Ala Thr Tyr Tyr Cys Gln Gln Arg Sex Thr Tyr Pro Leu Thr
85 90 95

10 Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg
100 105

(2) INFORMATION FOR SEQ 1D NO: 72:

15 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 64 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESE: single
(D) TOPOLOGY: linear

20
{ii) MOLECULE TYPE: other nucleic acid
25
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 72:
CCTTGAGTGG ATTGCATGGA TTGACCCTGA GAATGGTGAC ACTGAGTACG CACCTAAGTT 60
30 Tcee 64

{2) INFORMATION FOR SEQ ID NO: 73:

(i} SEQUENCE CHARACTERISTICS:
35

(A) LENGTH: 68 base pairs

(B} TYPE: nucleic acid



CAGCATTGIG GCGC 74
20 (2) | NFORVATION FOR SEQ I D NGO 88: (i) SEQUENCE

CHARACTERI STI CS: (A) LENGTH 360 base pairs

(B) TYPE: nucleic acid 25 (C) STRANDEDNESS: single

(D) TOPOLOGYO %7423, . (ii) MOLECULE TYPE: ot her nfng’EP%”"é’c‘Fd 30
(xi) SEQUENCE DESCRI PTION: SEQ ID NGO 88: 35 GAGGTGCAGC TGCAGCAGAG
CGGTCCAGGT CTCGTACGGEC CTAGCCAGAC CCTGAGCG46-- 60 ACGTGCACCG

CATCTGGCTT CAACATTAAG GACAATTACA TGCACTGEGT GAGACAGCCA 120
WO 97/ 42329 {C) STRANDEDNESS: single

PCT/ GB97/ 01165 (D) TOPOLOGY: linear - 151 -
CCTGGACGAG GCCTTGAGTG GATTGGATGG ATTGACCCTG AGAATGGTGA CACTGAGTAC 180
GCACCTAAGT TTCGCGGCCG CGCCACAATG CTGGCAGACT CAAGTAAGAA CCAGGCCAGC 240
5 CTGAGACTCA GUASCELEALE ATFECCREBRAGASERRAETCT ATTATTGTCA CGTCCTGATA

300 TAGGCCGGGT ATCTGGCAAT GGACTACTGG GGCCAAGGGA CCCTCGTCAC CGTGAGCTCG
360 10 (2) | NFORVATION FOR SEQ I D NO 89:

{(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 73:
10
GGCCGCGARA CTTAGGTGCG TACTCAGIGT CACCATTCTC AGGGTCAATC CATGCAATCC 60

ACTCAAGG 68
15 (2) INFORMATION FOR SEQ ID NO: 74:
{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 360 base pairs
(B) TYPE: nucleic acid
20 (C) STRANDEDNESS: single °

(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: other nucleic acid

25
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 74:

30 GRGGTGCAGC TGCAGCAGAG CGGTCCAGGT CTCGTACGGC CTAGCCAGAC CCTGAGCCTC 60
ACGTGCACCG CATCTGGCTT CRACATTAMG GACAATTACA TGCACTGGGT GAGACAGCCA 120
CCTGGACGAG GCCTTGAGTG GATTGCATGG ATTGACCCTG AGAATGGTGA CACTGAGTAC 180

35
GCACCTAAGT TTCGCGGCCG CGTGACAATG CTGGCAGACA CTAGTAAGAA CCAGTTCAGC 240

CTGAGACTCA GCAGCGTGAC AGCCGCCGAC ACCGCGGTCT ATTATTIGTCA CGTCCIGATA 300



(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 120 amino acids

(B) TYPE: amno acid 15 (C) STRANDEDNESS: single

(D) TOPOLOGY: |i near (ii) MOLECULE TYPE: protein 20

(xi) SEQUEN PTION: SEQ ID NO 89: 25 G u Val n @n
Ser Gy PrO(E"?;'?:a%t&:éL Val Arg Pro Ser Gn 1 P&’&J’@Hs‘g

10 15 Thr Leu Ser Leu Thr Cys Thr Ala Ser dy
Phe Asn Il e Lys Asp Asn -141- 20 25

30 30 Tyr Met H's Trp Val Arg A n Pro Pro Gy Arg Ay Leu GQu
Trp Ile 35 40 45

Gy Trp ||l e Asmcéicer Sraxcstarr @rpradsqs dderan@an CPgrceitag dBr@acdrgs Pheso 35

50 55 60 Arg Ay Arg Ala Thr
Met Leu Al a As Ser Ser m%s Asn G n Ala Ser 65

70 - (2) INFORMAT% SEQ ID NO: 75: 80 WO 97/ 42329

PCT/ GB97/ 01165 152 -

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 120 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
10 (D) TOPOLOGY: linear

{(ii) MOLECULE TYPE: protein

15
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 75:
Glu Val Gln Leu Gln Gln Sexr Gly Pro Gly Leu Val Arg Pro Ser Gln
20 1 5 10 15
Thr Leu Ser Leu Thr Cys Thr Ala Ser Gly Phe Asn Ile Lys Asp Asn
20 25 - 30
25 Tyr Met His Trp Val Arg Gln Pro Pro Gly Arg Gly Leu Glu Trp Ile
3s 40 45
Ala Trp Ile Asp Pro Glu Asn Gly Asp Thr Glu Tyr Ala Pro Lys Phe
50 58 60
30
Arg Gly Arg Val Thr Met Leu Ala Asp Thr Ser Lys Asn Gln Phe Ser
6S 70 75 14
] Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys
35 85 90 95

His Val Leu Ile Tyr Ala Gly Tyr Leu Ala Met Asp Tyr Trp Gly Gln

100 105 110



Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys

85 90 95 5 Hs Val Leu Ile Tyr Al a
Gy Tyr Leu Ala Met Asp Tyr Trp Ay Gn 100

105 110 dy Thr Leu Val Thr-Val Ser Ser

115 WO 9742329 17 (2) | NFORMATI ON FOR SEQ | D NOPCH§BI01165

(i) SEQUENCE CHARACTERI STI CS: (A) LENGTH: 360 base pairs 15
(B) TYPE: nucleic acid ( Cr 18TRANDEDNESS: si ngl e

(D TOPOLOGY: |inear (ii) MOLECULE TYPE: other nucleic acid 20
(xi) SEQUENCE DESCRI PTION: SEQ ID NGO 90: 25 GAGGTGCAGC TGCAGCAGAG
CGGICCAGGT  CTCHR G el MAohAGACs(ddcACCCTC 60 ACGTGCACCG
CATCTGCCTT CAACATTAAg JGACAATTACA TCELACTGGEGT GAGACAGCCA 120 30
CCTGGACGAG GCCTTGAGT TTGCATGG A CCCTG AGAATGGTGA CACTGAGTAC 180
GCACCTAAGT TTCGCGGCCG CGCCACAATG CTGGCAGACT CAAGTAAGAA CCAGGCCAGC 240

CTGAGACT CAs GoAGlfokmateon Fdr(d8cGoAfe : AGCCCGGTCT ATTATTGICA CGTCCTGATA 300
35 TACGCCGGEGT ATCTGGCAAT GGACTACTGG GECCAAGGGA CCCTCGICAC CGTIGAGCTCG
360

(i} SEQUENCE CHARACTERISTICS:

(A) LENGTH: BO base pairs
(B) TYPE: nucleic acid

10 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

15

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 76:
20 GGCCGCGTGA CAATGCTGGC AGACTCAAGT AAGAACCAGG CCAGCCTGAG ACTCAGCAGC €0
GTGACAGCCG CCGACACCGC 80

{2) INFORMATION FOR SEQ ID NO: 77:
25 '
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 74 base pairs
(B} TYPE: nucleic acid
{C) STRANDEDNESS: single
30 (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: cother nucleic acid

35



WD 97/ 42329

PCT/ GB97/ 01165 - 1583- (2)
| NFORMATI ON FOR SEQ I D NO  91: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 120 am no acids 5 (B) TYPE: am no aci

(O STRANDEDNMES7HZg| ¢ (D) TOPOLOGY: |i near &T'G""”““‘?i i
MOLECULE TYPE: protein- 10 (xi) SEQUENCE DESCRI PTI ON: SEQ I D
NO 91: 15 Gu Val A n Leu Gn ai#3Ser Ay Pro Ay Leu Val Arg
Pro Ser G@n 10

15 Thr ‘E’éuSES%‘?"C’f_@’EF"‘?’rYF“Eys“?HP "id’Ser Ay Phe Asn Ile Lys Asp
Asn 20 25

Tyr Met His Tr&ﬁé@é«é@&&ﬂ&?&&&& %&E&%Mc%&éﬁc' le o

35 Ala Trp Ile Asp Pro
GIuAsnGIyAspThrGluTyrAIaProLys Phe 50

55 5 cacearTeTb(ese Arg Ay Arg Ala Thr Met Leu Al a’Asp Ser
Ser Lys Asn A n Ala Ser 65 70 75
80 )

(2) INFORMATION FOR SEQ ID NO: 7@:

(i) SEQUENCE CHARACTERISTICS:

10
(A} LENGTH: 360 base pairs
{B) TYPE: nucleic acid
15 {C) STRANDEDNESS: single
{D) TOPOLOGY: linear
(i1} MOLECULE TYPE: other nucleic acid
20
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 76:

25 GAGGTGCAGC TGCAGCAGAG CGGTCCAGGT CTCGTACGGC CTAGCCAGAC CCTGAGCCTC 60
ACGTGCACCG CATCTGGCTT CAACATTAAG GACAATTACA TGCACTGGGT GRGACAGCCA 120
CCTGGACGAG GCCTTGAGTG GATTGGATGG ATTGACCCTG AGAATGGTGA CACTGAGTAC 180

30
GCACCTAAGT TTCGCGGCCG CGTGACAATG CTGGCAGACT CAAGTAAGAA CCAGGCCAGC 240
CTGAGACTCA GCAGCGTGAC AGCCGCCGAC ACCGCGGTCT ATTATTGTCA CGTCCTGATA 300

35 TACGCCGGGT ATCTGGCAAT GGACTACTGG GGCCAAGGGA CCCTCGTCAC CGTGAGCTCG 360



30 Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr

Cys 85 90 95
Hs Val Leu lle Tyr Ala Ay Tyr Leu Ala Met Asp Tyr Trp Ay A n 35

100 105 110 Gy Thr Leu Val Thr
Val Ser Ser WO9742329 115 120 rericaTongs

97/ 42329
PCT/ GB97/ 1165
| NFORVATI ON FOR SEQ I D NO 92:

44.- - 154 - (2)
(i) SEQUENCE CHARACTERI STICS: 5

(A) LENGTH: %80NPRRATIONFPRSSEQ 1D NO: 79: (B) TYPE: nucleic acid
(C) STRANDEDNESS: single (D) TOPOLOGY: i near 10 (i)
MOLECULE TYPE: other nucleic acid

(xi) SEQUENCE DESCRI PTI ON:
SEQ I D NO: 92: ‘45 SEQUENCRORACHERESTICRSCTGAACTG GATTTTCCTT GTAACACTTT

TAAATGGAAT TCAGTGTGAG LENGTH: 680 amino (@FBCAGCTGC AGCAGAGCGG TCCAGGTCTC
GTACGGCCTA sGCCAGACCRT @peCaEcAGGa 120

(C) STRANDEDNESS: single
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

10
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 79:
15
Glu Val Gln Leu Gln Gln Sex Gly Pro Gly Leu Val Arg Pro Ser Gln
1 S 10 15
Thr Leu Sex Leu Thr Cys Thr Ala Ser Gly Phe Asn Ile Lys Asp Asn
20 20 25 30
Tyr Met His Trp Val Arg Gln Pro Pro Gly Arg Gly Leu Glu Trp lle
3s 40 45
25 Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Glu Tyr Ala Pro Lys Phe
S0 S5 60
Arg Gly Arg Val Thr Met Leu Ala Asp Ser Ser Lys Asn Gln Ala Ser
65 70 75 8O
30
Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala val Tyr Tyr Cys
BS 90 85
His Val Leu Ile Tyr Ala Gly Tyr Leu Ala Met Asp Tyr Trp Gly Gln
35 100 105 110

Gly Thr Leu Val Thr Val Sex Ser

115 120



20 TGCACCGCAT CTGGCTTCAA CATTAAGGAC AATTACATGC ACTGGGTGAG ACAGCCACCT 180
GGACGAGGOC TTGAGTGGAT TGGATGGATT GACCCTGAGA ATGGTGACAC TGAGTACGCA 240
CCTAAGTTTC GOGGCOGOGT GACAATGCTG GCAGACACTA GTAGACCA GTTCAGCOCTG 300
25  AGACTCA GACAGC CGOCACACC GOGGTCTATT ATTGTCACGT. c
360 GCCE%?’K%;TFGGCAATGGA CTACTGGGGC CAAGGGACCC TCGTCAE%%CGGCC
420 30 TCCACCAAGG GOOCATCGGT CTTCOCOCTG GCACCCTCCT CCAAGAGCAC CTCTGGGGGC
480 ACAGOGGOCC TGGEGCTGOCT GGTCAAGGAQ4SACTTCCCOG AACCGGTGAC GGTGTCGTGG
540 AACTCAGGCG COCTGACCAG CGGOGTGCAC ACCTTCOCGG CTGTCCTACA GTOCTCAGGA
600 35 CTCTACTCCC TCAGCAGOGT GGTGACTGTG COCTCCAGCA GCTTGGGCAC
 CCAGACCTAC  (£i6fkroruatzon ATCTHECMARS FIGAATCACAA CCOCAGCAAC ACCAAGGTCG
ACAAGAAAGT TGAGCCCAAA 720 VO 97/ 42329
PCT/ GB97/ 01165 ~ 155-
TCTGTGACA AGACGCAGACEWTRISECTRIACEFRIREEGECTC CGGAACTGCT GGGTGECO0G 780
5 (2) | NFORMATI ON FORSEReHD f0bad3paszs (i) SEQUENCE
CHARACTERI STI CS: A) .LENGTH: 260 am no aci ds
(B) TYPE: anmino acid®10° mctedd l""%’c:) STRANDEDNESS: si ngl e

(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

10 (i) MOLECULE TYPE: other nucleic acid
15 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 80:
GAGCTGCAGC TGCAGCAGAG CGGTCCAGGT CTCGTACGGC CTAGCCAGAC CCTGAGCCTC 50
ACGTGCACCG CATCTGGCTT CAACATTAAG GACAATTACA TGCACTGGGT GAGACAGCCA 120
20
CCTGGACGAG GCCTTGAGTG GATTGCATGG ATTGACCCTG AGAATGGTGA CACTGAGTAC 180
GCACCTARGT TTCGCGGCCG CGTGACAATG CTGGCAGACT CAAGTAAGAA CCAGGCCAGC 240
25 CTGAGACTCA GCAGCGTGAC AGCCGCCGAC ACCGCGGTCT ATTATTGTCA CGTCCTGATA 300
TACGCCGGGT ATCTGGCAAT GGACTACTGG GGCCAAGGGA CCCTCGTCAC CGTGAGCTCG 360

30 (2) INFORMATION FOR SEQ ID NO: B1:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 120 amino acids
(B) TYPE: amino acid
35 (C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein



(D TOPOLOGY: |inear (i) MOLECULE TYPE: protein 15

(xi) SEQUENCE DESCRI PTION: SEQ I D NO 93: 20 Met Lys Leu Trp Leu
Asn Trp Ile Phe Leu Val Thr Leu Leu Asn Ay 1 5

10 15 I[le dn Cs GQu Val Adn Leu Gn A n Ser
Ay Pro Gy YRy arg 20 PCT/GBI7/01365

30 25 Pro Ser G n Thr Leu Ser Leu Thr Cys Thr Ala Ser Ay Phe Asn
e 35 ' - 14650 45

Lys Asp Asn Tyr Met His Trp Val Arg A n Pro Pro Gy Arg Ay Leu 30

50 55 60 Gu Trplle Ay Trp
Il e Asp Pro G uAs zesdeyceAssiciiatrof Weal Y5 néd aa: 65 . 70
75 80 35 Pro Lys Phe Arg Ay Arg Val Thr Met Leu
Ala Asp Thr Ser Lys Asn 85 90

95 \§Iu OFL S2B 26U Gln Gln Ser Gly Pro Gly Leu Val Arg Pro Ser Gln

PCT/ GB97/ 01465 4 5 10 1s -156 -

Thr Leu Ser Leu Thr Cys Thr Ala Ser Gly Phe Asn lle Lys Asp Asn

20 25 30

10 Tyr Met His Trp Val Arg Gln Pro Pro Gly Arg Gly Leu Glu Trp Ile
35 40 45

Ala Trp Ile Asp Pxro Glu Asn Gly Asp Thr Glu Tyy Ala Pro Lys Phe

50 56 60
15
Arg Gly Arg Val Thr Met Leu Ala Asp Sexr Ser Lys Asn Gln Ala Ser
65 70 75 80
Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys
20 85 90 95
His Val Leu Ile Tyr Ala Gly Tyr Leu Ala Met Asp Tyr Trp Gly Gln
100 105 110
25
Gly Thx Leu Val Thr Val Ser Ser
115 120
{2) INFORMATION FOR SEQ ID NO: B2:
30 '
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 80 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
KM (D) TOPOLOGY: linear

{ii) MOLECULE TYPE: other nucleic acid



Adn
100
Leu
120
Ser
140
Ay
160
Val
15
180
Ser
200
Thr
220
Lys
240
Leu
30

Phe Ser
Ile Tyr

Al a Ser
10

Ser Gy

Tyr Ile
25

Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Al a Val

105 110 Tyr Tyr Cys His Val
Ala Ay Tyr Leu Ala Met Asp Tyr 5 115
125 Trp Ay An Gy Thr Leu | Ser
OBy 180 13 g\@laﬁg%nk?
Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gy
145 150 - 147 155
Thr Ala Ala Leu Gy Cys Leu Val Lys Asp Tyr Phe Pro Gu Pro
165 170 175
Thr Val Ser Trp Asn Ser Ay Ala Leu Thr Ser Ay Val H's Thr Phe
| 85 ' 190 Pro Ala Val Leu @ n
Leu Tyr Ser Leu Ser Ser Val Val 20 195
{xi) SHQUENCE DESCRIPTION: PEQ I¥AP: BRp Ser Ser Ser Leu Gy Thr Gn
&ys Asn Val 210 215

sofSoch 80k SRS aTlindY eadRhcolSndaliak VS VR G U PO

Ser Cys Asp Lys Thr H's Thr Cys Pro Pro Cys Pro Ala Pro G u

GTGACAGCCG Ccoacaceae 245 250 80 255
Leu Gy Ay Pro 260

10 (2) INFORMATION FOR SEQ ID NO: 83:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 74 base pairs
(B} TYPE: nucleic acid
15 {C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: other nucleic acid

20
{xi} SEQUENCE DESCRIPTION: SEQ ID NO: B3:
25 GGTGTCGGLE GCTGTCACGC TGCTGAGTCT CAGGCTGAAC TGGTTCTTAC TAGTGTCTGC 60
CAGCATTGTG GCGC 74

(2) INFORMATICN FOR SEQ ID NO: B4:

30
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 360 base pairs
{B) TYPE: nucleic aciqd
{C) STRANDEDNESS: single
35 (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid



(2) | NFORMATI ON FOR SEQ I D NO 94: 35 (1) SEQUENCE
CHARACTERI STI CS: (A) LENGTH. 918 base pairs
(B) TYPE: nucleic acid WO 97/ 42329

PCT/ &B97/ 0 - -

(O STRAND%?%&?”Q ngl e (D) TOPOLOGY: |ine5f~"”‘;i‘§’z"“‘5 (i)
MOLECULE TYPE: other nucleic acid 5 (xi) SEQUENCE

DESCRI PTION:. SEQ ID NGO 94: 10 ATGAUBTTGT GECTGAACTG GATTTTCCTT
GTAACACTTT TAAATGGAAT TCAGIGIGAG 60 GIGCAGCTGC AGCAGAGCGG
TCCAGGTCTC GTACGGECCTA GCCAGACCCT GAGCCTCACG 120 15 TGCACCGCAT
CTGCECTTCAA CAT tANAGEAENGRATESACATHOC A6l GO G ACAGCCACCT 180

GGACGAGECC TTGAGTGGAT TGGATGGATT GACCCTGAGA ATGGTGACAC TGAGTACGCA 240
CCTAAGITTC GCGGECCECGT GACAATGCTG GCAGACACTA GIAAGAACCA GITCAGCCTG 300

20 AGACT EXCSIFSACISFSSERE LIS CAECABCHCTIEFRFIC ATFEICACGT CCTGATATAC
360 5

ACGTGCACCG CATCIGGCTT CAACATTAAG GACAATTACA TGCACTGGGT GAGACAGCCA 120

CCTGGACGAG GCCTTGAGTG GATTGGATGG ATTGACCCTG AGAATGGTGA CACTGAGTAL 180
10 GCACCTAAGT TTCGCGGCCG CGCCACAATG CTGGCAGACA CTAGTAAGAA CCAGTTCAGC 240

CTGAGACTCA GCAGCGTGAC AGCCGCOGAC ACCGCGGTCT ATTATIGTCA CGTCCTGATA 300

TACGCCGGGT ATCTGGCAAT GGACTACTGG GGCCAAGGGA CCCTCGTCAC CGTGAGCTCG 360
15

(2) INFORMATION FOR SEQ ID NO: B5:

(i) SEQUENCE CHARACTERISTICS:
20 (A) LENGTH: 120 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
{D} TOPOLOGY: linear

25 (ii) MOLECULE TYPE: protein

30  (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 85:

Glu Val Gln Leu Gln Gln Ser Gly Pro Gly Leu Val Arg Pro Ser Gln

1 5 10 15

35 Thr Leu Ser Leu Thr Cys Thr Ala Ser Gly Phe Asn Ile Lys Asp Asn
24 25 30



GCCGRGTATC TGGCAATGGA CTACTGGEEGC CAAGGGACCC TCGTCACCGT GAGCTCGGCT 420
25 AGCACCAAGG GCCCATCGGT CTTCCCCCTG GOGCCCTGCT CCAGGAGCAC CTCTGGGGGC

480 ACAGCGGCCC TGGGCTGCCT GGTCAAGGAC TACTTCCCCG AACCGGTGAC GGTGTCGTGG
540 AACW“ CCCTGACCAG CGRCGTGCAC ACCTTCCCGG CTGT %@&" CAGGA
600 30 C1CCC TCAGCAGOGT GGTGACCGTG CCCTCCAGCA

CCAGACCTAC 660 ACCTGCAACG TGAATCACAA GCCCAGCAAC ACCAAGGTGG
ACAAGAGAGT GGAGCTGAAA 720 35 ACCCGMWCG GTGACACAAC TCACACGTGC
CCTAGGTGTC CTGAACCTAA ATCTTGTGAC CCT.CCCC CGTGCCCACG
GTGCCCAGAG CCCAARTCYY HtaaitiaheE iic‘:d&&ciﬁ?@?y Arg ‘“5811%)' Glu Trp Il&  \\p 97/ 42329
PCT/ GB97/ 01165 35 - 158 -
CCCAGATGTC CTGAACCAAA GAGCTGTGAC ACTCCACCGC CCTGCCCGAG GTGCCCAGCA 900
CCTGAACTCC TGGGAGEG 918
5 (2) | NFORMATI CRIYFER BEG™ BFNG 3B Slv Ase Thr Glu fys AlsrpygeiyepPhe

CHARACTERI S¥I CS: 50 (A%s LENGTH. 306 &m no aci ds

(B) TYPE: amino acid 10 (C) STRANDEDNESS: single

(D TOPOLOGY: |inear ii) MOLECULE TYPE: protein
Arg Gly Arg Ala Thr Met Leu Ala Asp Thr Ser Lys Asn Gln Phe Ser

€5 70 75 80

10 Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys
as S0 95

His Val Leu Ile Tyr Ala Gly Tyr Leu Ala Met Asp Tyr Trp Gly Gln

100 105 110
15
Gly Thr Leu Val Thr Val Ser Ser
115 120
(2) INFORMATION FOR SEQ ID NO: 86:
20
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: B0 base pairs
{B) TYPE: nucleic acid
{C) STRANDEDNESS: single
25 {D) TOPOLOGY: linear
(ii) MOLECULE TYPE: other nucleic acid
30
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 86:
GGCCGOGCCA CAATGCTGGC AGACTCAAGT AAGAACCAGG CCAGCCTGAG ACTCAGCAGC 60
35

GTGACAGCCG CCGACACCGC 80



15 (xi) SEQUENCE DESCRIPTION: SEQ ID NO 95: 20 Met Lys

Leu Trp Leu Asn Trp Ile Phe Leu Val Thr Leu Leu Asn Ay 1

5 10 15 Ile dn Cys du Val
Gn Leu dn dn Ser Ay Pro Ay Leu Val Arg 20

25 WO 974229 30° 25 Pro Ser A n Thr Leu SEETIGBA7OMMES Cys Thr
Ala Ser Ay Phe Asn Ile 35 40

45 30 Lys Asp Asn Tyr Met Hisi§op Val Arg A n Pro Pro Gy Arg Ay
Leu 50 55 60 Au
Trplle d y‘z’I'rIﬁF"F'f“éI%iS’“F%E@ 1oNg: &2n Gy Asp Thr Au Tyr Ala 65

70 80 35 Pro Lys Phe
Arg Ay Arg Val T Thr Ser Lys Asn

85 @ m"’%‘g’g ekl SP 95 WO 97/ 42329

PCT/ GB97/ 01165 {A) LENGTH: 74 base pairs -159 -

A n Phe Sgr Leu Ar@) liebe: SRe1edelacddl Thr Ala Ala Asp Thr Al a Val

100 {c) ]SQ'aNDmNESS: single 110

(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: other nucleic acid

10
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 87:
1S
GGTGTCGGCE GCTGTCACGC TGCTGAGTCT CAGGCIGGCC TGGTTICTTAC TTGAGTCIGC 60
CAGCATTGTG GCGC 74

20 (2) INPORMATION FOR SEQ ID NO: 88:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 360 base pairs
(B} TYPE: nucleic acid
25 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: cther nucleic acid

30

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 88:
35 GAGGTGCAGC TGCAGCAGAG CGGTCCAGGT CTCGTACGGC CTAGCCAGAC CCTGAGCCTC 60

ACGTGCACCG CATCTGGCIT CAACATTAAG GACAATTACA TGCACTGGGT GAGACAGCCA 120



5
115
Leu
135
Ser
155
Tyr
175
Phe
Pro
195
Ser
215
Asp
235
Pro
255
Lys
Ser
275

Tyr Tyr Cys His Val Leu Ile Tyr Ala Gy Tyr Leu Ala Met Asp Tyr

120 125 Trp Ay An Ay Thr
Val Thr Val Ser Ser Ala Ser Thr Lys Gy 130
140 10 Pro Ser Val Phe Pro L%.;&lg oi16s CYs
97142329 7011
Arg Ser Yﬁr ggr dy dy 145 150
160 Thr Ala Ala Leu Gy Cys Leu Val Lys Asp
Phe Pro Qu Pro Val 15 -151- 165 170

cmca-ﬂf;mv@écré%aqﬂrdéﬂ&s Sheatiote %%gk@rﬂzx Terenithc G Vigdal His Thr

190 20
Ala Val Leu A n Ser Ser Ay Leu Tyr Ser Leu Ser Ser Val Val

GCACCTARGT THMBCGGCCG CGCCACAATG CTGGCAZHYD cancTancan ccaceddatc Val 248r 0 Ser  Ser
Leu dy Thr dn Thr Tyr Thr Cys Asn Val 210

220 25 Asn H's Lys Pro Ser Asn Thr Lys Val
Lys Ar 95 PEGRGATER BRRGCATGAS AGCCGCCGAC ACOGOGGTCT ATTATIGTCA CGTCCTGAPR() 300

240 Thr Pro Leu Gy Asp Thr Thr His Thr Cys
Arg Cys Pro Gu Pro 30 245 250
R R e A TP RT G R G 56 By 3P0 g Oys*Bro @ u Pro
260 265 270 35
Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys Pro Gu Pro Lys Ser

280 285
10 (2) INFORMATION FOR SEQ ID NO: 89:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 120 amino acids
(B) TYPE: amino acid
15 (C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

20
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: B9:
25 Glu Val Gln Leu Gla Gln Sexr Gly Pro Gly Leu Val Arg Pro Ser Gln
1 5 10 1S
Thr Leu Sex Leu Thr Cys Thxr Ala Ser Gly Phe Asn Ile Lys Asp Asn
20 25 30
30
Tyr Met His Trp Val Arg Gln Pro Pro Gly Arg Gly Leu Glu Trp Ile
as 40 4S
- Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Glu Tyr Ala Pro Lys Phe
35 50 13 60

Arg Gly Arg Ala Thr Met Leu Ala Asp Ser Ser Lys Asn Gln Ala Ser

65 ) 70 75 80



WD 97/ 42329

PCT/ GB97/ 01165 - 160- Cys
Asp Thr Pro Pro Pro Cys Pro Arg Cys Pro Ala Pro G u Leu Leu 290
295 300 dy Ay 5 305 2) | NFORVATI ON
FOR SEQ | D 94329 (i) SEQUENCE CHARACTERI STI CS: g’c}ﬁ“”’“q‘?‘s
(A) LENGTH. 705 base pairs (B) TYPE: nucleic acid
(C) STRANDEDNESS: single D52 TOPOLOGY: | i near 15 (ii)
MOLECULE TYPE: other nucleic acid 20 (xi) SEQUENCE DESCRI PTI ON:
SEQ I D NO 96: ATGGATTTTC AAGTGCAGAT TTTCAGCTTC CTGCTAATCA GIGCTTCAGT
CATAATGTCC LODArg Leu see@ECURAMANTCARGEPGAC ACACATRCEA ABSCAGCCTGA
GCGCTAGCGT GGGTGACAGA: 1 25 GTGA(CATCA CGIGTA CAGCTCAAGT
GTAACTTACA TGCACTGGTA CCAGCAGAAG 180 CCAGGTAAGG CTCCAAAGCT
GCTGATCTAC AGCACATCCA ACCTGCCTTC TGGTGIGCCA 240

5 His Val Leu Ile Tyr Ala Gly Tyr Leu Ala Met Asp Tyr Trp Gly Gln

100 105 110

Gly Thr Leu Val Thr Val Ser Serxr

115 120
10

{2) INFORMATION FOR SEQ ID NO: 90:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 360 base pairs
15 {B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii} MOLECULE TYPE: other nucleic acid
20

{xi) SEQUENCE DESCRIPTION: SEQ ID ND: 90:

25
GAGGTGCAGC TGCAGCAGAG CGGTCCAGGT CTCGTACGGC CTAGCCAGAC CCTGAGCCTC 60
ACGTGCACCG CATCTGGCTT CAACATTAAG GACAATTACA TGCACTGGGT GAGACAGCCA 120

30 cCTGGACGAG GCCTTGAGTG GATTGCATGS ATTGACCCTG AGAATGGTGAR CACTGAGTAC 180
GCACCTAAGT TTCGCGGCCG CGCCACAATG CTGGCAGACT CAAGTARGAA CCAGGCCAGC 240
CTGAGACTCA GCAGCGTGAC AGCCGCCGAC ACCGCGGTCT ATTATTGTCA CGTCCTGATA 300

35

TACGCCGGGT ATCTGGCAAT GGACTACTGG GGCCAAGGGA CCCTCGTCAC CGTGAGCTCG 360



30 AGCAGATTCT CCGCGAAGCGG TAGCGGECACC GACTACACCT TCACCATCAG CAGCCTCCAG
300 CCAGAGGATA TCGCCACCTA CTACTGCCAG CAGAGGAGTA CTTACCCGCT
CACGTTCGEC 360 - CAAGGGACCA AGCTCGAGAT CAAACGGACT GIGGCTGCAC

CATCTGTCTT GilishlasCG 420 35 CCATCTGATG AGCAGT TGARcrERshaadaCT
GCCTCTGTTG TGIGCCTGCT GAATAACTTC 480 TATCCCAGAG AGGCCAAAGT

ACAGTGGAAG GTGGATAACG CCCTCCAATC GGGTAACTCC 540 WD 97/ 42329
PCT/ GB97/ 01165 -153 - - 161 -

CAGGAGAGIG T , GACAGCACCT ACAGCCTCAG CAGCACCCTG 600
ACGCTGAGCA m“%%g AGTCTACG CCTGCGAAGT CACCCATCAG 660
5 GGCCTGAGIT CGCCCGICAC AAAGAGCTTC AACAGGGGAG AGTIGT

705 (2) | NFQR\&dentE BARGERIsTIIsNO. 97 10 _ (i )_ SEQUENCE

CHARACTERI STI CS: ‘3) LENGTH: 120 a“(i@g a NGTH: 235 ani no aci ds

(B) TYPE: am no aci STRANDEDNESS: si ngl e
(D) TOPOLOBY: |ineai) TI¥: amino acid(jj) MOLECULE TYPE: protein

{C) STRANDEDNESS: single .

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

10
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 91:
15
Glu Val Gln Leu Gln Gln Sexr Gly Pro Gly Leu Val Arg Pro Ser Gln
1 s 10 15
Thr Leu Ser Leu Thr Cys Thr Ala Ser Gly Phe Asn Ile Lys Asp Asn
20 20 25 30
Tyr Met His Trp Val Arg Gln Pro Pro Gly Arg Gly Leu Glu Trp Ile
3s 40 45
25 Ala Trp Ile Asp Pro Glu Asn Gly Asp Thr Glu Tyr Ala Pro Lys Phe
50 55 _ 60
Arg Gly Arg Ala Thr Met Leu Ala Asp Ser Ser Lys Asn Gln Ala Ser
65 70 75 BO
30
Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys
85 3¢ L1
His Val Leu Ile Tyr Ala Gly Tyr Leu Ala Met Asp Tyr Trp Gly Gln
35 100 105 110

Gly Thr Leu Vval Thr Val Ser Ser

115 120



20

(xi) SEQUENCE DESCRI PTION: SEQ ID NO 97:

Met Asp Phe
Adn Val @n Ile Phe Ser Phe Leu Leu Ile Ser Al a Ser 1
5 10 15 25 Val Ile Met Ser
Arg Gy dn Leu Thr G n Ser Pro Ser Ser 20
25 Wsnses 30 Leu Ser Ala Ser Val dy AESVSRPERILE Thr
Ile Thr Cys Ser Ala Ser 30 35 40
45 Ser Ser Val Thr Tyr Met H s-T64-Tyr G n An Lys Pro Ay Lys
Al a 50 55 60 35 Pro
Lys Leu Leu Ile Tyr Ser Thr Ser Asn Leu Ala Ser Gy Val Pro 65
70 (2) INFORMATIEN FOR SER ID NO: 92: 80 WO 97/ 42329
PCT/ GB97/ 01165 -162 -
Ser Arg Phe Ser Gy Ser Gy Ser Gy Thr Asp Tyr Thr Phe Thr Ile
85 (1) SEQYENCE chnscrerTsTiCS: 95 Ser Ser Leu G@n Pro
G u Asp Il eS5Ala Thr TwyrueRym: Q¢s bedenpaddan Arg 5 100
105 . &} Orvpe: nucleic 2%h Thr Tyr Pro Leu Thr Phe Ay An Gy
Thr Lys Leu Qu lle Lé/s 115 120
125 (€C) STRANDEDNESS: single
{D} TOPOLOGY: linear
10 {ii) MOLECULE TYPE: other nucleic acid
(xi} SEQUENCE DESCRIPTION: SEQ ID NO: 92:
15
ATGAAGTTGT GGCTGAACTG GATTTTCCTT GTRACACTTT TARATGGAAT TCAGTGTGAG 60
GTGCAGCTGC AGCAGAGCGG TCCAGGTCTC GTACGGCCTA GCCAGACCCT GAGCCTCACG 120
20 TGCACCGCAT CTGGCTTCAA CATTAAGGAC AATTACATGC ACTGGGTGAG ACAGCCACCT 180
GGACGAGGCC TTGAGTGGAT TGGATGGATT GACCCTGAGA ATGGTGACAC TGAGTACGCA 240
CCTAAGTTTC GCGGCCGCGT GACAATGCTG GCAGACACTA GTARGAACCA GTTCAGCCTG 300
25
AGACTCAGCA GCGTGACAGC CGCCGACACC GCGGTCTATT ATTGTCACGT CCTGATATAC 360
GCCGGGTATC TGGCAATGGA (?TACTGGGGC CAAGGGACCC TCGTCACCGT GAGCTCGGCC 420
30 TCCACCAAGG GCCCATCGGT CTTCCCCCTG GCACCCTCCT CCAAGAGCAC CTCTGGGGGC 480
ACAGCGGCCC TGGGCTGCCT GGTCAAGGAC TACTTCCCCG AACCGGTGAC GGTGTCGTGG 540
AACTCAGGCG CCCTGACCAG CGGCGTGCAC ACCTTCCCGG CTGTCCTACA GTCCTCAGGA 600
35
CTCTACTCCC TCAGCAGCGT GGTGACTGTG CCCTCCAGCA GCTTGGGCAC CCAGACCTAC 660

ATCTGCAACG TGAATCACAA CCCCAGCAAC ACCAAGGTCG ACAMGAAAGT TGAGCCCARA

720



10 Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Gu

130 135 140 G@n Leu Lys Ser Ay
Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe 145 150
155 160 15 - Tyr Pro Arg Gu Ala Ly Trp
Lys Val Asp ARIH¥® eu an foo - Betitastibites
170 175 Ser Ay Asn Ser An du Ser VvVal Thr GQu
G@n Asp Ser Lys Asp Ser 20 -155- 180 185

190 ' Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr
AQu 195 200 205 25
Lys H s Lys \arreToaca ALaco@raC Gragcapads TdrccdobTs @GErRCBicy deeTeeSes Ser7so

210 215 220 Pro Val Thr Lys Ser
Phe Asn Arg Ay Qdu Cys 225 230

235 30 (2) I NFORMATION FOR SEQ I D NO 98: (i) SEQUENCE
CHARACTERI SP| @5:1vForMaTION FOR SEQ ID ¥oA)93k ENGTH: 705 base pairs 35

(B) TYPE: nucleic acid (C) STRANDEDNESS: single

(D TOPOLOGY: |inear WD 97/ 42329

PCT/ GB97/ 01165 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 260 amino acids
(B) TYPE: amino acid
10 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: protein

15
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 93:
20 Met Lys Leu Trp Leu Asn Trp Ile Phe Leu Val Thr Leu Leu Asn Gly
1 5 10 15
Ile Gln Cys Glu Val Gln Leu Gln Gln Ser Gly Pro Gly Leu Val Arg
20 25 a0
25
Pro Ser Gln Thr Leu Sexr Leu Thr Cys Thr Ala Ser Gly Phe Asn Ile
35 40 45
Lys Asp Asn Tyr Met His Trp Val Arg Gin Pro Pro Gly Arg Gly Leu
30 50 55 60
Glu Trp Ile Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Glu Tyr Ala
65 70 75 80
35 Pro Lys Phe Arg Gly Arg Val Thr Met Leu Ala Asp Thr Ser Lys Asn

85 90 95



-163- (i1) MOLECULE TYPE: other nucleic acid 5 (xi)
SEQUENCE DESCRI PTI ON: SEQ I D NO. 98: ATGGATTTTC AAGTGCAGAT TTTCAGCTTC
CTGCTAATCA GTGCTTCAGT CATAATGTCC 60 10 CGCGGCGACA TCCAGATGAC
CCAGAGCCCA GA GCGCTAGCGT GGGTGACAGA 120 GTGACCATCA
CGTGTAGTGC GT GTAACTTACA TGCACTGGTA CCAGCAGAAG  FCT4po71165
CCAGGTAAGG CTCCAAAGCT GTGGATCTAC AGCACATCCA ACCTGGCTTC TGGTGTGCCA 240
15 AGCAGATTCT CCGGAAGCGG TAGCGGCACC. f3CTACACCT TCACCATCAG CAGCCTCCAG
300 CCAGAGGATA TCGCCACCTA CTACTGCCAG CAAGGGAGTA CTTACCCGCT CACGTTCGGC
360 20 CAAGEEACEA SEGETCRAGET CASAENEACTT SRCGESTREABr AT CTGTCTT CATCTTCCCG
420 CCATCTGATG AGTAGTTGAA ATCTGGAACT GCCTCTGTTiGe TGTGCCTGCT GAATAACTTC
480 TATCCCAGAG AGGCCAAAGT ACAGTGGAAG GTGGATAACG CCCTCCAATC GGGTAACTCC
540 25 CAGGAGAGTG TCACAGAGCA GGACAGCAAG GACAGCACCT ACAGCCTCAG
CAGCACCCTG TY8(9T Cys His KOGRHGIEAT MAECAGAGT Deu CBARASBAGYAAAGT CTACG
CCTGOGAAGTs CACCCATCAGs 660 30 G@CTGAGTT CGCOQGETCAC AAAGAGCTTC

AACAGGGAG AGTGT 705 (2) 1 NFORVATI ON FOR SEQ I D
NO - 99:
' Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly
130 138 140
10 Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly
145 150 15s 160

Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val

165 170 175
15
Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val BHis Thr Phe
180 185 190
Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
20 195 200 ' 205
Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys ‘Asn Val
210 215 220 '
25 Asn His Asn Pro Sexr Asn Thxr Lys Val Asp Lys Lys Val Glu Pro Lys
225 230 235 240
Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu
245 250 255
30
Leu Gly Gly Pro
260
(2) INFORMATION FOR SEQ ID NO: 94:
35

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 918 base paixrs

(B) TYPE: nucleic acid



(1) SEQUENCE CHARACTERI STICS: 35 (A) LENGTH 235 ami no acids

(B) TYPE: am no acid (C) STRANDEDNESS: single
(D TOPOLOGY: |inear WD 97/ 42329
PCT/ GB97/ 01165‘1[% ' éﬁg
g 329 . .
(ii) MOLECULE MYBE®®: otein 5 (xi) SEQUENCE DERTRFBTIYE seq
| D NO 99: Met Asp Phe A n Val G n Ile Phe Ser Phe Leu Leu Ile
Ser Ala Ser 10 I 5 -157- 10
15 Val IIe I\/Et Ser Arsg Asplle G@n Met Thr A n Ser Pro Ser
‘Ser BYoeDNES 25 30 15
Leu Ser Ala Ser Val Gkry mm glivedr Thr I1le Thr Cys Ser Ala Ser
35 45 Ser Ser Val Thr Tyr
Met His Trp Tyr GInGIn s Pro dy Lys Ala 50
55 CUL%OTYPE: othef nucdleic acid
5
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 94:
10 _ _
ATGAAGTTGT GGCTGAACTG GATTTTCCTT GTAACACTTT TAAATGGAAT TCAGTGTGAG 60
GTGCAGCTGC AGCAGAGCGG TCCAGGTCTC GTACGGCCTA GCCAGACCCT GAGCCTCACG 120
15 TGCACCGCAT CTGGCTTCAA CATTAAGGAC AATTACATGC ACTGGGTGAG ACAGCCACCT 180
GGACGAGGCC TTGAGTGGAT TGGATGGATT GACCCTGAGA ATGGTGACAC TGAGTACGCA 240
CCTAAGTTTC GCGGCCGCGT GACAATGCTG GCAGACACTA GTAAGAACCA GTTCAGCCTG 300
20
AGACTCAGCA GCGTGACAGC CGCCGACACC GCGGTCTATT ATTGTCACGT CCTGATATAC 360
GCCGGGTATC TGGCAATGGA CTACTGGGGC CAAGGGACCC TCGTCACCGT GAGCTCGGCT 420
25 AGCACCAAGG GCCCATCGGT CTTCCCCCTG GCGCCCTGCT CCAGGAGCAC CTCTGGGGGC 480
ACAGOGGCCC TGGGCTGCCT GGTCAAGGAC TACTTCCCCG AACCGGTGAC GGTGTCGTGG 540
AACTCAGGCG CCCTGACCAG CGGCG‘IGCAC ACCTTCCCGG CTGTCCTACR GTCCTCAGGA 600
30
CTCTACTCCC TCAGCAGCGT GGTGACCGTG CCCTCCAGCA GCTTGGGCAC CCAGACCTAC 660
ACCTGCAACG TGAATCACAR GCCCAGCAAC ACCAAGGTGG ACAAGAGAGT GGAGCTGAAA 720
35 ACCCCACTCG GTGACACAAC TCACACGTGC CCTAGGTGTC CTGAACCTAA ATCTTGTGAC 780

ACACCTCCCC CGTGCCCACG GTGCCCAGAG CCCAAATCTT GCGACACGCC CCCACCGTGT 840



Pro Lys Leu Trp Ile Tyr Ser Thr Ser Asn Leu Ala Ser Gy Val Pro 65

70 75 80 Ser Arg Phe Ser Ay
Ser Ay Ser Ay Thr Asp Tyr Thr Phe Thr Ile 25 85
90 Ser Ser Leu Gn Pro Qu Thr
Tyr Tyr Cys hedilciil Ar g 100 Aﬁ&)Gh%'ﬁl}L%S

110 30 Ser Thr Tyr Pro Leu Thr Phe Ay A n @y Thr Lys Leu Qu lle
Lys 115 -15820 125

Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp GQu

130 CCCAGATGTC CT%PS\CCAAA GAGCTGIGAC Actccncccic45crscc§3m GTGCCCAGCA GSHO Leu Ly s Ser
@y Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe 145

150 ThEAace 160 WO 42329

PCT/ GB97/ 01185 ° - %65 -

Tyr Pro Arg Gu Ala Lys Val G n Trp Lys Val Asp Asn Ala Leu Gn

165 "5 (2) INFORMATEG®) FOR SEQ ID NO: 95: 175 Ser Ay Asn Ser G@n
Gu Ser Val Thr Au d@n Asp Ser Lys Asp Ser 5 180

185 190 Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu
Ser Lys Al a Asp ¥y SEQUBYFE CHARACTERISTICS: 195 200 -

205 {A) LENGTH: 306 amino acids

(B) TYPE: amino acid
10 (C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein

15
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8$5:
20 Met Lys Leu Trp Leu Asn Trp Ile Phe Leu Val Thr Leu Leu Asn Gly
1 5 10 15
Ile Gln Cys Glu Val Gln Leu Gln Gln Ser Gly Pro Gly lLeu Val Arg
20 25 30
25
Pro Ser Gln Thr Leu Sex Leu Thr Cys Thr Ala Ser Gly Phe Asn Ile
35 40 a5
30 Lys Asp Asn Tyr Met His Trp Val Arg Gln Pro Pro Gly Arg Gly Leu
50 5S 60
Glu Trp Ile Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Glu Tyr Ala
65 70 75 8o
35

Pro Lys Phe Arg Gly Arg Val Thr Met Leu Ala Asp Thr Ser Lys Asn

85 20 95



10 Lys His Lys Val Tyr Ala Cys Qu Val Thr Hs A n Ay Leu Ser Ser

210 215 220 Pro Val Thr Lys Ser
Phe Asn Arg Ay du Cys 225 230
235 15 WO ORVATI ON FOR SEQ I D NO  100: PCIVQBYTbIUsE=NCE
CHARACTERI STI CS: (A) LENGIH: 54 base pairs 20 (B)
TYPE: nucleic acid (C) STRANDEDNESS: single
(D) TOPOLOGY: |i near (i) MOLER®SIE TYPE: other nucleic acid 25
(xi) SEQUENCE DESCRI PTION: SEQ I D NGO 100: 30 CCCAGCACCT GAACTCCTGG
GAGGAGCAAC AGGACACAGT TATGAGAAGT ACAA (2) | NFORMATI ON
FOR SEQ | D NO 1931 :Phe Semkeu Arg Lep;Ser SeryYeh@pr a%ﬁadfeﬁlhsﬂltgal
(A) LENGTH 50 base pair soo 105 (B) TYPE: muoeleic acid
(C) STRANDEDNESS: single

5 Tyr Tyr Cys His Val Leu Ile Tyr Ala Gly Tyr Leu Ala Met Asp Tyr

115 120 125

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly

130 135 140
10
Pro Ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Gly Gly
145 ’ 150 155 160
Thr Ala Ala Leu Gly. Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
15 165 170 175
Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe
180 185 150
20 °  pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val
195 200 205
Thr Val Pro Ser Ser Ser Leu Gly.Thr Gln Thr Tyr Thr Cys Asn Val
210 ' 215 220
25
Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg val Glu Leu Lys
225 230 238 240
Thr Pro Leu Gly Asp Thr Thr His Thr Cys Pro Arg Cys Pro Glu Pro
30 245 250 255
Lys Sexr Cys Asp Thr Pro-Pro Pro Cys Pro Arg Cys Pro Glu Pro Lys
260 265 270
35 Ser Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys Pro Glu Pro Lys Ser

275 280 285



WD 97/ 42329

PCT/ GB97/ 01165 ' - 166 -

(D) TOPOLOGY: |i near (i1i) MOLECULE TYPE: other nucleic acid 5
(xi) SEQUENGHo &dm2sag! PTION: SEQ ID NO 101: 10 GGGGGTCTAGpAREATTAREA
CAGGTGITCC AGGACGTAGC TGGCAACATA 50 @T‘ﬁ\

| NFORVMATI ON FOR SEQ I D NO 102: (i) SEQUENCE CHARACTERI STICS: 15
(A) LENGTH 46 base pairs -168) TYPE: nucleic acid

(C) STRANDEDNESS: si nﬂlﬁe (D TOPOLOGY: |inear 20 (i)
MOLECULE TYPE: &§th&t® Fict=8i%Ee £Ep §y= Pro Arg &¥s Pro Al ,prg SHEERYEMEE DESCRI PTI ON:
SEQ ID NO 102: 2%%  GGGGGAGCT@s$3GCTAGCACC AABBGCCCAT CGGTCTTCOC CCTGGC

46 (2) | NFORVATION FOR SEQ ID NO 103: 30 (i) SEQUENCE
CHARACTER! STI CS: (A) LENGTH. 55 base pairs

(B) TYPE: nucl eift 8% d CC) STRANDEDNESS: singl e
(D) TOPOLOSY: | ispear 35 ,

(2) INFORMATION FOR SEQ ID NO: 96:

(i) SEQUENCE CHARACTERISTICS:
10 (A) LENGTH: 705 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

15 (ii) MOLECULE TYPE: other nucleic acid
20 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 96:
ATGGATTTTC AAGTGCAGAT TTTCAGCTTC CTGCTAATCA GTGCTTCAGT CATAATGTCC 60
COCGGCCAGA TOGTGCTGAC CCAGAGCCCA AGCAGCCIGA GCGCTAGCGT GGGTGACAGA 120
25
GTGACCATCA CGTGTAGTGC CAGCICAAGT GTAACTTACA TGCACTGGTA CCAGCAGAAG 180
CCAGGTAAGG CTCCAAAGCT GCTGATCTAC AGCACATCCA ACCTGGCTTC TGGTGTGCCA 240
30 AGCAGATTCT CCGGAAGCGG TAGCGGCACC GACTACACCT TCACCATCAG CAGCCTCCAG 300
CCAGAGGATA TCGCCACCTA CTACTGCCAG CAGAGGAGTA CTTACCCGCT CACGTTCGGC 360
CAAGGGACCA AGCTCGAGAT CAAACGGACT GTGGCTGCAC CATCTGTCIT CATCTTCCCG 420
35
CCATCTGATG AGCAGTTGAA ATCTGGAACT GCCTCTGTTG TGTGCCTGCT GAATAACTTC 480

TATCCCAGAG AGGCCAAAGT ACAGTGGAAG GTGGATAACG CCCTCCAATC GGGTAACTCC 540



(ii1) MOLECULE TYPE: other nucleic acid WD 97/ 42329
PCT/ GB97/ 01165 -167 -

(xi) SEQUENCE DESCRI PTION: SEQ I D NO 103: TTGTACTTCT CATAACTGIG
TCCTGTITCCT CCersafasad GTTCAGGTGC TGGCEC 55 5 (Brr/chbbfithaT! ON
FOR SEQ | D NO 104: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH. 21 base pairs (B) TYPE: nucleic acid 10

(C) STRANDEDNESS: single (D)- EPOLOGY: |i near (i)
MOLECULE TYPE: other nucleic acid - 15 (xi) SEQUENCE

DESCRI PTION: SEQ I D NGO 104: 20 GCCTGIGCTC AATATTGATG G

21 © (2) | NFERAATICONAPCRBOR FRCATACCARE), GATAGACCT ACAGCCTCAG CRCRCASER ) JENEYD
CHARACTERI STICS: 25 (A) LENGTH 21 base pairs (B)

TYPE: DUCI &1 36l e mccnoncrn conashone SNERPERNES Stk Wlharcns 0
5

GGCCTGAGTT CGCCCGTCAC ARAGAGCTTC AACAGGGGAG AGTGT 705
{2) INFORMATION FOR SEQ ID NO: 97:

10 (i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 235 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single

{D) TOPOLOGY: linear

15
{ii) MOLECULE TYPE: protein
20
(i} SEQUENCE DESCRIPTION: SEQ ID NO: 97:
Met Asp Phe Gln Val Gin Ile Phe Ser Phe Leu Leu lle Sexr Ala Ser
1 5 10 15
25
Val Ile Met Ser Arg Gly Gln Ile Val Leu Thr Gln Ser Pro Ser Ser
20 25 o
Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Ser Ala Ser
30 s 40 45
Ser Ser-Val Thr Tyr Met His Trp Tyr Glm Gln Lys Pro Gly Lys Ala
50 55 €0
35 Pro Lys Leu Leu Ile Tyx Ser Thr Ser Asn Leu Ala Ser Gly Val Pro

€5 70 75 80



(D TOPOLOGY: |inear 30 (i1) MOLECULE TYPE: other nucleic acid

35 (xi) SEQUENCE DESCRI PTION: SEQ ID NGO 105: )
97/ 42329

PCT/ GB97/ 01

201165

ccachnaGoe NERTERR T PCTIdhS:

(2) | NFORVATION FOR SEQ I D NGO 106: 5 (i) SEQUENCE CHARACTERI STI Cs:
EA; LENGTH. 30 base pairs -18®)- TYPE: nucleic acid

C) STRANDEDNESS: si ngl A 10
(ii) MOLECULE TYPE™? XA ‘?:”a%“i’of“ e I%De% L e B‘?%rl? SEQUENCE
DESCRI PTION: SEQ I D NO 1083 TCGCTAPYAC CATGGTGAT@ECGGTTTTGGEC
30

Ser Ser Leu Gln Pro Glu Asp Ile Ala Thr Tyr Tyr Cys Gln Gln Arg
5 100 108 110

Ser Thr Tyr Pro Leu Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys

118 120 125

10 Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu
130 135 140

Gln Len Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe

145 150 155 160
15

Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln

165 170 175

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
20 180 185 190

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu

195 200 205
25 Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
210 - ' 218 220

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

225 230 235
30

{2) INFORMATION FOR SEQ ID NO: 98:
(i} SEQUENCE CHARACTERISTICS:
(A} LENGTH: 705 base pairs

35 (B} TYPE: nucleic acid

{C) STRANDEDNESS: single

{D) TOPOLOGY: linear



20 (2) | NFORMATI ON FOR SEQ I D NO 107 (i) SEQUENCE

CHARACTERI STI CS: (A) LENGTH. 23 base pairs

(B) TYPE: nucleic acid 25 (C) STRANDEDNESS: single

(D) TOPOLOGY: wd d9azdze (ii) MOLECULE TYPE: other nucpei/cadmims 30

(xi) SEQUENCE DESCRI PTION: SEQ ID NO 107: GGCTGGATTC TCAGITGGCGA CTT

23 35 (2) I NFORMATI ON FOR SEQ I D NO, _108: WO 97/ 42329

PCT/ GB97/ 01165 -163- - 160-

(i) SEQUENCE CHARAGTERLSTE Gie: other nucteic acsd A) LENGTH 18 base pairs

(B) TYPE: nucleic acid (C) STRANDEDNESS: single 5

(D) TOPOLOGY: Ili near (i1) MOLECULE TYPE: other nucleic acid 10
5

{(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 98:

ATGGATTTTC AAGTGCAGAT TTTCAGCTTC CTGCTAATCA GTGCTTCAGT CATAATGTCC 60
10 ceCGGCGACA TCCAGATGAC CCAGAGCCCA AGCAGCCTGA GCGCTAGCGT GGGTGACAGA 120

GTGACCATCA CGTGTAGTGC CAGCTCAAGT GTAACTTACA TGCACTGGTA CCAGCAGAAG 180

CCAGGTAAGG CTCCAARGCT GTGGATCTAC AGCACATCCA ACCTGGCTTC TGGTGTGCCA 240
15

AGCAGATTCT CCGGARGCGG TAGCGGCACC GACTACACCT TCACCATCAG CAGCCTCCAG o0

CCAGAGGATA TCGCCACCTA CTACTGCCAG CAGAGGAGTA CTTACCCGCT CACGTTCGGC 360
20 CAAGGGACCA AGCTCGAGAT CAARCGGACT GTGGCTGCAC CATCTGTCTT CATCTTCCCG 420

CCATCTGATG AGCAGTTGAA ATCTGGAACT GCCTCTGTTG TCTGCCTGCT GAATAACTTC 480

TATCCCAGAG AGGCCAAAGT ACAGTGGAAG GTGGATAACG CCCTCCAATC GGGTAACTCC 540
25

CAGGAGAGTG TCACAGAGCA GGACAGCAAG GACAGCACCT ACAGCCTCAG CAGCACCCTG 600

ACGCTGAGCA AAGCAGACTA CGAGAAACAC AAAGTCTACG CCTGCGAAGT CACCCATCAG 660
30 GGCCTGAGTT CGCCCGTCAC ARAGAGCTTC AACAGGGGAG AGTGT 705

{2) INFORMATION FOR SEQ ID NO: 98:

{i} SEQUENCE CHARACTERISTICS:
35 (A) LENGTH: 235 amino acids
{B) TYPE: amino acid
{C) STRANDEDNESS: single

(D) TOPOLOGY: linear



(xi) SEQUENCE DESCRI PTION: SEQ ID NO 108:

18 15 (2) INFORVATION FOR SEQ I D NO 109:

CHARACTERI STI CS:

TYPE: nucl ei ifbazo
TOPOLOGY: i ?ég‘rﬁ

(xi) SEQUENCE DESCRI PTION: SEQ I D NO 109:

20 (2)

(B) TYPE: nucleic acid
(ii) MOLECULE TYPE: protein

WD 97/ 42329

PCT/ GB97/ 01165

10

15

20

25

30

35

CACAACAGAG GCAGTTCC
(i) SEQUENCE

(A) LENGTH 20 base pairs 20

(C) STRANDEDNESS: single

(i) MOLECULE TYPE: other nucleic aci

| NFORVATI ON FOR SEQ | D NO 11Q64 -
CHARACTERI STI CS:

30

35

CACCTTCACC ATCAGCAGCC
(i) SEQUENCE

(A) LENGTH: 19 base pairs

(C) STRANDEDNESS:

(xi) SEQUENCE DESCRIPTION: SEQ ID NO

Met Asp Phe
1

Val Ile Met

Leu Ser Ala

35

Ser Ser Val

S0

Pro Lys Leu

65

Ser Axrg Phe
Ser Ser Leu
Ser Thr Tyr

11s

Arg Thr Val
130

Gln Leu Lys
145

Gln Val Gln Ile Phe Ser
s

Ser Arg Gly Asp Ile Gln

20 25

Ser Val Gly Asp Arg Val
40

Thr Tyr Met His Trp Tyr
85

Trp Ile Tyr Sexr Thr Ser
70

Ser Gly Ser Gly Ser Gly
85

Gln Pro Glu Asp Ile Ala

100 105

Pro Leu Thr Phe Gly Gln

120

Ala Ala Pro Ser Val Phe

135

Ser Gly Thr Ala Ser Val
150

: 99:

Phe Leu

10

Met Thr

Thr Ile

Gln Gln

Asn Leu

75

single

Leu Ile Ser Ala Ser
15

Gln Ser Pro Ser Ser

30

Thr Cys Ser Ala Ser
45

Lys Pro Gly Lys Ala
60

Ala Ser Gly Val Pro

80

Thr Asp Tyr Thr Phe Thr 1le

S0

Thr Tyr

Gly Thr

Ile Phe

Val Cys

1S5

95

Tyr Cys Gln Gln Arg
110

Lys Leu Glu Ile Lys
125%

Pro Pro Ser Agp Glu
140

Leu Leu Asn Asn Phe

160

PCT/



(D TOPOLOGY: |inear (i1) MOLECULE TYPE: other nucleic acid

(xi) SEQUENCE DESCRI PTION: SEQ ID NO 110: 10 GGACCTGCTG CAGAGICTG
19 (2) 1 NFORVATION FOR SEQ I D NO 111: (1) SEQUENCE
CHARACTER!I ST\(g%7/42329 (A) LENGTH. 47 base pairs  PCT/GB97/01165
TYPE: nucleic acid (C) STRANDEDNESS: single
TOPOLOGY: |i.near 20 (i1) MOLECULE TYPE: other nucleic acid
25 (xi) SEQUENCE DESCRI PTI ON: SEQ | D6k 111: GGCTGCAGGA
ATTCTTATTA TAGACGAACC C%IT ATCAA % cC 6in 47
| NFORMATI ON FORYSESP PEF RS M1 Wbl e a1 A 35 AR CE
CHARACTERI STI CS: 165 (A) LENGMH: 1870 base Wairs
(B) TYPE: nucleic acid
- Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
5 180 185 190
Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
195 200 208
10 Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser
210 215 220
Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 -230 235
15
(2) INFORMATION FOR SEQ ID NO: 100:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 54 base pairs
20 {B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE ﬂPé: other nucleic acid
25
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 100:
30
CCCAGCACCT GAACTCCTGG GAGGAGCAAC AGGACACAGT TATGAGAAGT ACAA 54
({2) INFORMATION FOR SEQ ID NO: 101:-
35 (i) SEQUENCE CHARACTERISTICS:

{A) LENGTH: 50 base paixs
(B) TYPE: nucleic acid

(C) STRANDEDNESS: single

(B)
(D

(2)



(C) STRANDEDNESS: single 35 (D TOPOLOGY: |inear
(i1) MOLECULE TYPE: other nucleic acid _ WO 97/ 42329
PCT/ GB97/ 01165 - 171 -

(xi) SEQJENWTI ON: SEQ ID NO 112: AAGCTTGCCG 5
GITGIGECTG AA TCCTTGTAAC ACTTTTAAAT 60 5

GI'GAGGTGCA GCTGCAGCAG AGCGGICCAG GICTCGTACG GCCTAGCCAG 120
ACCCTGAGCC TCACGTGCAC CGCATCTGEC TTCAACATTES -AGGACAATTA CATGCACTGG 180
GIGAGACAGC CACCTGGACG AGGCCTTGAG TGGATTGGAT GGATTGACCC TGAGAATGGT 240

10 GACACTGAGT ARICIEEHPRR EPFCGCGEC CGOGTGACAA TGCTGGCAGA CACTAGTAAG
300 AACCAGITCA GCCTGAGACT CAGCAGCGIG ACAGCCECCG ACACCGECGGT CTATTATTGT

360 15 CACGT % GATCGACTACT GGEGEGECCAAGG GACCCTCGTC
420 &@% &(%%TCGGTCTTCC CCCTGECECC CTGCTCCAGG
480 AGCACCTCTG GGGEGCACAGC GECCCTGEEC TGCCTGGTICA AGGACTACTT CCCCGAACCG
540 20 5 GTGACGGTGIT CGTGGAACTC AGGCGCCCTG ACCAGCGECG  TGCACACCTT
CCCCECTGIC 600 CTACAGTCCT CAGGACTCTA CTCCCTCAGC AGCGTGGTGA

CCGTGCCCTC CAGCAGCTTG 660 25 GGCACCCAGA CCTACACCTG CAACGTGAAT
CACAAGCCCA GCAACACCAA GGTGGACAAG 720 AGAGTGGAGC TGAAAACCCC

ACTCGGTGAC ACAAGAESARGuelia! siscizbfYon: GHdSTA N Gid) : 780

10 GGGGGTCTAG ATTATTAGTA CAGGTGTTCC AGGACGTAGC TGGCARCATA S0
{2) INFORMATION FOR SEQ ID NO: 102:

{i) SEQUENCE CHARACTERISTICS: -
15 {A) LENGTH: 46 base pairs
(B) TYPE: nucleic acid
{(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

20 (ii) MOLECULE TYPE: other nucleic acid

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 102:
25

GGGGGAGCTC GGCTAGCACC AAGGGCCCAT CGGTCTTCCC CCTGGC 46
{2) INFORMATION FOR SEQ ID NO: 103:

30 {1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: S5 base pairs
(B) TYPE: nucleic acid
{C)} STRANDEDNESS: single
(D) TOPOLOGY: linear

35

{ii) MOLECULE TYPE: other nucleic acid



CCTAAATCTT GTGACACACC TCCCCCGTGC CCACGGTIGCC CAGAGCCCAA ATCTTGCGAC 840

30 ACGCCCCCAC CGTGTCCCAG ATGTCCTGAA CCAAAGAGCT GTGACACTCC ACCGCCCTGC
900 CCGAGGTGCC CAGCACCTGA ACTCCTGGGA GGAGCAACAG GACACAGTTA TGAGAAGTAC
960 35 AACKIHEEDs AMCGATAGA GGCTTGGACT CAACAAGTCG CCACT GASHERIRRGECCCTC
1020 ATCTCTCGCA GTGTTATCGG AACCACATTT GAGGACGOG CTATTTACCT CCTGAAGGTT
1080 WD 97/ 42329

PCT/ GB97/ 01165 - 167 - -172-

GGCAAAGCTG GACAAAA TTCAT CT, GTGGTTTCCA TGOCAGAGAG 1140
TGGATTTCTC CTGCATTC"AF@"%TEEF%'?F *ETGTTCGTAC CTATGGACGT 1200
5 GAGATCCAAG TGACAGAGCT TCTCGACAAG TTAGACTTTT ATGTCCTGCC TGTGCTCAAT 1260

ATTGATGECT Agtdhbdre\earadc okl drreAEdydA@etecT CCCTCCALLC 1320
CATACTGGAT CTAGCTGCAT TGGCACAGAC CCCAACAGAA ATTTTGATGC TGGTTGGTGT 1380

10 "GAAATTGGAG CCTCTCGAAA CCCCTGTGAT GAAACTTACT GTGGACCTGC CGCAGAGTCT
1440 GAAL\GEN@ATOE/FEGETIT MGITGATTTC ATCCGCAACA AACTCTCTTC CATCAAGGCA
1500 15 TATCTGACAA TCCACTCGTA CTCCCAAATG ATGATCTACC CTTACTCATA TGCTTACAAA
1560 -  CTCGGTGAGA ACAATGCTGA GTTGAATGCC CTGGCTAAAG CTACTGTGAA AGAACTTGCC
1620 TCACTGHEACEYENECERRSTR EREATATGGC CCGGGAGCTA CAACAATCTA TCCTTCTGCT
1680 {A) LENGTH: 21 base pairs
{B) TYPE: nucrleic acid
10 _ {C) STRANDEDNESS: single

(D) TOPOLOGY: lineaxr

(ii) MOLECULE TYPE: other nucleic acid

15

(xi} SEQUENCE DESCRIPTION: SEQ ID NO: 104:
20 GCCTGETGCTC AATATTGATG G _ 21
{2) INFORMATION FOR SEQ ID NO: 105:
(i) SEQUENCE CHARACTERISTICS:
25 " (A) LENGTH: 21 base pairs
(B} TYPE: nucleic acid
{C) STRANDEDNESS: single

{D} TOPOLOGY: linear

30 {ii) MOLECULE TYPE: other nucleic acid

35

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 105:



20 GGGACTTCTA AAGACTGGGEC TTATGACCAA GGAATCAGAT ATTCCTTCAC CTTTGAACTT
1740 CGAGATACAG GCAGATATGG CTTTCTCCTT CCAGAATCCC AGATCCGEEC TACCTGCGAG
1800 25 GAGACCTTCC TGGCAATCAA GTATGITGCC AGCTACGICC TGGAACACCT GTACTAATAA

1860 T
1870 (2) IN TION FOR SEQ ID NO 113: 30 PR ENCE
CHARACTERI STI CS: (A) LENGTH. 613 am no aci ds
(B) TYPE: amino acid (O - BBRANDEDNESS: single 35
(D TOPOLOGY: |inear (ii) MOLECULE TYPE: protein WO
97/ 42329 GGAGAAAGCC ATATCTGCCT G 21
PCT/ GB97/ 01165 -173 -
o R TR AR s e e
10 15 5 lle dn Cs GQu Val An Leu Gn A@n Ser
o) 0 0¥ Uikl copcnmens. | quo The Ala Ser Qy Phe As

ro hy Leu Ser Leu r S r a Ser y e n
e 10 %L) %ﬂ%’n{ 30 base pairs 40 45

(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
10
(ii) MOLECULE TYPE: other nucleic acid

15
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 106:

TCGCTATTAC CATGGTGATG CGGTTTTGGC 30
20 (2) INFORMATION FOR SEQ ID NO: 107:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 23 base pairs
(B) TYPE: nucleic acid
25 {C) STRANDEDNESS: single
{D) TOPOLOGY: linear
(ii) MOLECULE TYPE: other nucleic acid
30

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 107:

GGCTGGATTC TCAGTGGCGA CTT 23
35

{2) INFORMATION FOR SEQ ID NO: 108:



Lys Asp Asn Tyr Met His Trp Val Arg G n Pro Pro Ay Arg Gy Leu

50 55 60 15 AQu Trplle Ay Trp
Ile Asp Pro Gu Asn Ay Asp Thr Gu Tyr Al a 65 70
75 wo 971423290 Pro Lys Phe Arg Gy Arg Val péhedfaneéseu
Ala Asp Thr Ser Lys Asn 85 90

95 20 A@n Phe Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Al a
Val 100 -169- 105 110

Tyr Tyr Cys His Val Leu |le Tyr Ala Gy Tyr Leu Ala Met Asp Tyr 25

115 (53 seatgiey clhractERisTits: 125 Trp Ay Gn Ay Thr
Leu Val Thr Val Ser &cLENSE Bepasfimaitsys J vy 130

135 ()Ll 4%eE: ndBleic aciaPr 0 Ser Val Phe Pro Leu Ala Pro Cys Ser
Arg Ser Thr Ser Ay (d 145 150

155 - (E’f%mbgmss‘ sisghf Ala Ala Leu Gy Cys Leu Val Lys Asp
Tyr Phe ProS3 u Pro (VnITOPOLOGY: lipear 165 170
175 35 Thr Val Ser Trp Asn Ser Ay Ala Leu Thr Ser Ay Val His
Thr Phe 180 185 190
WO 97/ 42329 {ii) MOLECULE TYPE: other nucleic acid

PCT/ GB97/ 01165 -174-

Pro Alla Val Leu A n Ser Ser Ay Leu Tyr Ser Leu Ser Ser Val Val

10

15

20

CACAACAGAG GCAGTTCC

{(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 108:

18

{2) INFORMATION FOR SEQ ID NO: 109:

25

30

CACCTTCACC ATCAGCAGCC

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: other nucleic acid

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 109:

20

{2) INFORMATION FOR SEQ ID NO: 110:

35

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 19 base pairs
{B) TYPE: nucleic acid

(C) STRANDEDNESS: single



195 200 205 Thr Val Pro Ser Ser

Ser Leu dy Thr A n Thr Tyr Thr Cys Asn Val 5 210

215 220 Asn Hs Lys Pro Ser Asn Thr Lys Val Asp
LyS Arg Va|wg#’4£ﬁ L S 225 230 PCT/GB97/01165 235
240 Thr Pro Leu Gy Asp Thr Thr H's Thr Cys Pro Arg Cys Pro Gu
Pro 245 250 255
Lys Ser Cys Asp Thr Pro Pro Pro Cys Pr-d78rg Cys Pro Qu Pro Lys

260 270 15 Ser Cys Asp Thr
Pro Pro Pro Cys P WFMS“PF’B’ A u Pro Lys Ser 275

280 285 Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys
Pro Ala Pro G(J.lil.) lMSﬁ*C&L%u!‘YPg-Oother nucleic &1 295

300 y Ala Thr Gy His Ser Tyr Qu Lys Tyr Asn Lys Trp G u
Thr 305 310 315

320 2% Ile Au Ala Trp Thr A n dn Val Ala Thr u Asn Pro Ala Leu
Ile 325 330 335
Ser Arg Ser Val Ile Ay Thr Thr Phe Gu Ay Arg Ala Ile Tyr Leu

340 345 350 30 Leu Lys Val

Ay Lys Al a Gijt) Gefuedenpdsysarfion: fmid he: Phe Met Asp
10 eGACCTGCTG CAGAGTCTG 19
(2) INFORMATION FOR SEQ ID NO: 111:

{i) SEQUENCE CHARACTERISTICS:
15 (A) LENGTH: 47 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

20 (ii) MOLECULE TYPE: other nucleic acid
25 {xi)} SEQUENCE DESCRIPTION: SEQ ID NO: 1ll1:
GGCTGCAGGA ATTCTTATTA TAGACGARCC CGGCTATCAA ACTGAGC 47

{2) INFORMATION FOR SEQ ID NO: 112:

30
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1870 base pairs
(B) TYPE: nucleic acid
{(C} STRANDEDNESS: single
35 (D) TOPOLOGY: linear

{ii) MOLECULE TYPE: other nucleic acid



355 360 365 35 Cys Gy Phe Hs Ala

Arg Qu Trp Ile Ser Pro Ala Phe Cys A n Trp 370

375 380 WD 97/ 42329 _

PCT/ GB97/ 01165,09 - pe¥IBB97/01165

Phe Val Arg GQu A{a Val Arg Thr Tyr Gy Arg Gu Ile G n Val Thr

390 395 400 G u Leu Leu Asp Lys
Leu Asp Phe Tyr Val Leu Pro Val Leu Asn Filél-5 405
410 ) 415 As T Ile Tyr Thr Trp Thr Lys Ser
Arg Phe Trp Arg TS 5T - DESCRIFTION: 28 «5b. . ‘420 425

430 10 Arg Ser Thr Hs Thr Ay Ser Ser Cys Ile @Ay Thr Asp Pro Asn
Arg AAGCTTGCCG CORPeATGAR GTTATGCTG AncTeaAfiOTcerTeTaac ActrTTARAT 4450

Asn Phe Asp Ala Ay Trp Cys u lIle Ay Ala Ser Arg Asn Pro Cys

450 455 460 15 Asp G u Thr Tyr
Cys Ay ProSAicartitrar Grerc@sra Ghgciopns @agcThhsc ILTCETACG GCCTAGCRES 120

470 475 480 Ala Leu Ala Asp Phe

Ile Arg Asn g/cs Leu Ser Serlleé_%sAlaTr 485
490 CCTERGCC TERSTOCAC CcaTeTHGE L"'é%"ﬁ“ﬁ‘r“ ﬁ“é%i”é“ QIFMTF ser*tan Met Met
Ile Tyr Pro Tyr Ser Tyr

GTGAGACAGC CACCTGGACG AGGCCTTGAG TGGATTGGAT GGATTGACCC TGAGAATGGT 240
10

GACACTGAGT ACGCACCTAA GTTTCGCGGC CGCGIGACAA TGCTGGCAGA CACTAGTAAG 300

ARCCAGTTCA GCCTGAGACT CAGCAGCGTG ACAGCCGCCG ACACCGCGGT CTATTATTIGT 360
15 CACGTCCTGA TATACGCCGG GTATCTGGCA ATGGACTACT GGGGCCARGG GACCCTCGTC 420

ACCGTGAGCT CGGCTAGCAC CAAGGGCCCA TCGGTCTTCC CCCTGGCGCC CTGCTCCAGE 480

AGCACCTCTG GGGGCACAGC GGCCCTGGGC TGCCTGGTCA AGGACTACTT CCCCGAACCE 540
20

GTGACGGTGT CGTGGAACTC AGGCGCCCTG ACCAGCGGCE TGCACACCTT CCCGGCTGTC 600

CTACAGTCCT CAGGACTCTA CTCCCTCAGC AGCGTGGYTGA CCGTGCCCTC CAGCAGCTIG 660
25 GGCACCCAGA CCTACACCTG CAACGTGAAT CACAAGCCCA GCAACACCAA GGTGGACAAG 720

AGAGTGGAGC TGAAAACCCC ACTCGGTGAC ACAACTCACA CGTGCCCTAG GTGTCCTGAA 780

CCTARATCTT GTGACACACC TCCCCCGTGC CCACGGTGCC CAGAGCCCAA ATCTTGCGAC 840
30

ACGCCCCCAC COTGTCCCAG ATGTCCTGAA CCAARGAGCT GTGACACTCC ACCGCCCIGC 900

CCGAGGTGCC CAGCACCTGA ACTCCTGGGA GGAGCAACAG GACACAGTTA TGAGAAGTAC 960

35 ARCAAGTGGG ARACGATAGA GGCTTGGACT CAACRAGTCG CCACTGAGAAR TCCAGCCCTC 1020

ATCTCTCGCA GTGTTATCGG AACCACATTT GAGGGACGCG CTATTTACCT CCTGAAGGTT 1080.



500 505 510 25 Ala Tyr Lys Leu @y

G u Asn Asn Ala Qu Leu Asn Ala Leu Al a Lys 515

520 525 _ Ala Thr Val Lys Gu Leu Ala Ser Leu His
Gy Thr Lys Tyr 530

540 30 Wh«tﬁ% y Pro Ay Ala Thr Thr Ile Tyr Pro Ser iﬁg’("’&%’“‘{'ﬁr Ser
Lys Asp 545 550 555

560 Trp Ala Tyr Asp G n Ayl172e Arg Tyr Scr Phe Thr Phe G u Leu
Arg 35 565 570 575
Asp Thr G FERPFIS PRI TP AT RCEA T TCBEFCCE TREPFRFAAr g AP

580 585 590 WD 97/ 42329

PCT/ GB97/ é_l(%?ﬂ ARGAGAS - 6 -

Thr Cys Glotjf u crr%gc%gml_ceﬁﬂe gmi'ﬂ %r Lys 'cls'ychGT\’fgf mi\lcgmgg?c@ryr 1\“}a

595 600 605 5 Leu Gu H's Leu Tyr
610 5 xRoaTedNRORMAAGACH TdoBatKR TN TT Iabdtceract GeTecreant i ) 126 QUENCE

CHARACTERI STI CS:

ATTGATGGCT ACATCTACAC CTGGACCAAG AGCCGATTTT GGAGAARGAC TCGCTCCACC 1320

CATACTGGAT CTAGCTGCAT TGGCACAGAC CCCAACAGAA ATTTTGATGC TGGTTGGTGT 1380
10

GAAATTGGAG CCTCTCGAAA CCCCTGTGAT GRAACTTACT GTGGACCTGC CGCAGAGTCT 1440

GAAAAGGAGA CCAAGGCCCT GGCTGATTTC ATCCGCAACA AACTCTCTTC CATCAAGGCA 1500
15 TATCTGACAA TCCACTCGTA CTCCCARATG ATGATCTACC CTTACTCATA TGCTTACAAA 1560

CTCGGTGAGA ACAATGCTGA GTTGAATGCC CTGGCTAAAG CTACTGTGAA AGAACTTGCC 1620

TCACTGCACG GCACCAAGTA CACATATGGC CCGGGAGCTA CAACAATCTA TCCTTCTGCT 1680
20

GGGACTTCTA ARGACTGGGC TTATGACCAA GGAATCAGAT ATTCCTTCAC CTTTGAACTT 1740

CGAGATACAG GCAGATATGG CTTTCTCCTT CCAGAATCCC AGATCCGGGC TACCTGCGAG 1800
25 GAGACCTTCC TGGCAATCAA GTATGTTGCC AGCTACGTCC TGGAACACCT GTACTAATAA 1860

TCTAGAGAGA 1870

(2) INFORMATION FOR SEQ ID NO: 113:

30
(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 613 amino acids
(B) TYPE: amino acid
(C} STRANDEDNESS: single
35 (D) TOPOLOGY: linear

{ii) MOLECULE TYPE: protein



(A) LENGTH: 96 am no aci ds (B) TYPE: am no acid

(C) STRANDEDNESS: single (D) TOPOLOGY: linear 15
(ii) MOLECULE TYPE: protein 20 (xi) SEQUENCE DESCRI PTION: SEQ I D
NO 114: woonazedli s Hs Gy Gy Gu H's Phe Gu Ay G u detferidbitehe Arg
Val Asn 1 5 10
15 25 Val Qu Asp Qu Asn Hs Ile Asn Ile lle Arg Qu Leu Al a Ser
Thr . 20 -173- 25 30
Thr Anlle As _ reval..Thr dn Ile Lys Pro
35 p(xah‘éml;%ﬁn LSerES 3ol S8 S NO4?13.3 0 s Ser Thr Val
Asp Phe Arg Val Lys Ala A u Asp Thr Val Thr Val 50
55 Met Lys 54) Trp Leu asn Trp I{d BheASdd W2l ThkQMu lLy$ afd B1yAsn G u Leu G n
Tyr Lys Val Leu N | e Ser 35 65 10 \71/9 '
75 ' 80 Asn Leu Arg Asn Val Val GQu Ala @ n Phe
Asp Ser Ar@ Val Arg Leu 85 90
95 Ile Gln Cys Glu Val Gln Leu Gln Gln Ser Gly Pro Gly Leu Val Arg

20 25 . 30

Pro Ser Gln Thr Leu Ser Leu Thr Cys Thr Ala Sexr Gly Phe Asn Ile
10 s a0 45

Lys Asp Asn Tyr Met His Trp Val Arg Gln Pro Pro Gly Arg Gly Leu
50 55 60

15 Glu Trp iIle Gly Trp Ile Asp Pro Glu Asn Gly Asp Thr Glu Tyr Ala
65 70 78 80

Pro Lys Phe Axg Gly Arg Val Thr Met Leu Ala Asp Thr Ser Lys Asn

H 90 95
20
Gln Phe Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val
100 105 110
Tyr Tyr Cys His Val Leu Ile Tyr Ala Gly Tyr Leu Ala Met Asp Tyr
25 11s 120 125
Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly
130 138 140
30 Pro Ser Val Fhe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Gly Gly
145 150 155 160
Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val
165 170 175
35

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

180 ies 120



WD 97/ 42329

PCT/ GB97/ 01165 - 177-
(2) I NFORNATION FOR SEQ I D NGO 115: 5 (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: pai rs : (B) TYPE: nucleic 1%‘1‘; 165
(O N ngl e (D) TOPOLQGY: |inear 7ol

(i1) MOLECULE TYPE: other nucleic acid 15 (xi) SEQJENCE
DESCRI PTION: SEQ I D NO 115 GAGC'FG@GCT AGCACCAAGG GCCCATCGGT

CTTCCCCCTG GOGOCCTGCT CTGGEGEEGEC, ACAGOGGEOCC
TGGGCTGCCT GGTGNA@GAEH‘R&’F%@@EX:@*’AE\BC&TH&@“ Leu 1526 ser Val ¥l GTOGTGG

AACTCAGGECG CCCTGACCABSCGECGTGCAC A@BTTCCCGG CTGTCGeFACA 180
GICCTCAGGA CTCTACTCCC TCAGCAGCGT GGTGACCGTIG CCCTCCAGCA GCTTGGEGCAC 240
25 CCAGACCTAC ACCTGCAACG TGAATCACAA GCCCAGCAAC ACCAAGGTGG ACAAGAGAGT

300 GGAGTFGERAPIRCIE SRR LeyT GRCATARR FreaPyACTer &° @eTXEGTGTC CTGAACCTAA
360 30 ATCTTGTGAG ACACCTCCCC G&FGCCCACG GTGOBEAGAG CCCAAATCTT GCGACACGCC

420 CCCACCGIGI CCCAGATGTIC CTGAACCAAA GAGCTGTGAC ACTCCACCGC CCTGCCCGAG

480 GI'GCCCAGCA CCTGAACTCC TGGGAGGEGTA ATAGCCCAEEG
520 Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu Leu Lys

225 230 235 240

10 Thr Pro Leu Gly Asp Thr Thr His Thr Cys Pro Arg Cys Pro Glu Pro

245 250 255

Lys Ser Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys Pro Glu Pro Lys

260 ' 265 270
15
Ser Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys Pro Glu Pro Lys Sexr
275 280 285
Cys Asp Thr Pro Pro Pro Cys Pro Arg Cys Pro Ala Pro Glu Leu Leu
20 280 295 300
Gly Gly Ala Thr Gly His Ser Tyr Glu Lys Tyr Asn Lys Trp Glu Thr
308 310 315 320
25 Ile Glu Ala Trp Thr Gln Gln Val Ala Thr Glu Asn Pro Ala Leu Ile
325 330 335
Ser Arg Ser Val Ile Gly Thr Thr Phe Glu Gly Arg Ala Ile Tyr Leu
340 345 350
30
Leu Lys Val Gly Lys Ala Gly Gln Asn Lys Pro Ala Ile Phe Met Asp
3s5s% 360 365
35 Cys Gly Phe His Ala Arg Glu Trp Ile Ser Pro Ala Phe Cys Gln Trp

370 375 380



35 (2) 1 NFORMATI ON FOR SEQ I D NO 116:

(i) SEQUENCE
CHARACTERI STI CS: WO 97/ 42329
PCT/ GB97/ 01165 -178-
(A) LENGTH: Dﬁég%q pairs (B) TYPE: nucl ei ¢ aGicd/cBom01165
(C) STRANDE single (D TOPOLOGY: linear 5
MOLECULE TYPE: other nucleic acid 10 (xi) SEQUENCE
DESCRI PTION: SEQ I D NO. 116: GTTATTAIPCE GCTGCCCAAC CAGCCATGGC G
2 e RETNTL R EERER Pk iy g, s L
TYPE: nucl eic acisd 20 390 (C) STRANDBZINESS: si ngl e 40¢
(D) TOPOLOGY: |i near (i1i) MOLECULE TYPE: other nucleic acid
Glu Leu Leu Asp Lys Leu Asp Phe Tyr Val Leu Pro Val Leu Asn Ile
5 405 410 415
Asp Gly Tyr lle Tyr Thr Trp Thr Lys Ser Arg Phe Trp Arg Lys Thr
420 425 430
10 Arg Ser Thr His Thr Gly Ser Ser Cys Ile Gly Thr Asp Pro Asn Arg
435 440 445
Asn Phe Asp Ala Gly Trp Cys Glu Ile Gly Ala Ser Arg Asn Pro Cys
450 455 460
15
Asp Glu Thr Tyr Cys Gly Pro Ala Ala Glu Ser Glu Lys Glu Thr Lys
465 470 475 480
Ala Leu Ala Asp Phe Ile Arg Asn Lys lLeu Ser Ser Ile Lys Ala Tyr
20 485 490 495
Leu Thr Ile His Ser Tyr Ser Gln Met Met lle Tyr Pro Tyr Ser Tyr
500 ’ s05 510
25 Ala Tyr Lys Leu Gly Glu Asn Asn Ala Glu Leu Asn Ala Leu Ala Lys
515 s20 525
Ala Thr Val Lys Glu Leu Ala Ser Leu His Gly Thr Lys Tyr Thr Tyr
830 53s 540
30
Gly Pro Gly Ala Thr Thr Ile Tyr Pro Ser Ala Gly Thr Ser Lys Asp
545 550 555 S60
Trp Ala Tyr Asp Gln Gly Ile Arg Tyr Ser Phe Thr Phe Glu Leu Arg
35 565 570 575
Asp Thr Gly Arg Tyr Gly Phe Leu Leu Pro Glu Ser Gln lle Arg Ala

580 s8s $30

(i)

(B)



25 (xi) SEQUENCE DESCRI PTION: SEQ ID NGO 117: 30 GCAGCAGGAT
AGATTGITGT AGC

23 (2)
| NFORVATI ON FOR SEQ I D NO 118: (1) SEQUENCE CHARACTERI STI CS:
35 ( NGTH: 88 base pairs (B) . eic
aci d w”%ﬁg( C) STRANDEDNESS: singl e J‘%@g"’f’%osv:
| i near WO 97/ 42329
PCT/ GB97/ 01165 -176 - - 179-

(i) MOLECULE TYPE: other nucleic acid 5 (xi) SEQUENCE
DESCRI PTI ON: SEQ I D NO 118: CCGGAATTCT TATTAGITCA GGICCTCCTC

AGAGATCAGC TTCTfae i B1LGAATH:CAeGLeu Ala 116(Qys hyr val GalCeehGYEGa1 TGGTGGTACA
GGTGITCC

8 (2) | NFORVATI ON
FOR SEQ ID NO 119: 15 (i) sEOUENCE mARACfﬁgl STI CS:
5 Leu Glu His Leu Tyr
610

(2) INFORMATION FOR SEQ ID NO: 114:

10 {i) SEQUENCE CHARACTERISTICS: -
(A) LENGTH: 96 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D} TOPOLOGY: linear

15
(ii) MOLECULE TYPE: protein
20 {xi) SEQUENCE DESCRIPTION: SEQ ID NO: 114:
His His Gly Gly Glu His Phe Glu Gly Glu Lys Val Phe Arg Val Asn
1 5 10 15
25 val Glu Asp Glu Asn Ris Ile Asn Ile Ile Arg Glu Leu Ala Ser Thr
20 25 30
Thr Gln Ile Asp Phe Trp Lys Pro Asp Ser Val Thr Gln Ile Lys Pro
3s " a0 45
30
His Sexr Thr Val Asp Phe Arg Val Lys Ala Glu Asp Thr Val Thr val
50 §5 €0
Glu Asn Val Leu Lys Gln Asn Glu Leu Gln Tyr Lys Val Leu lle Ser
35 &5 70 75 ' 80

Asn Leu Arg Asn Val Val Glu Ala Gln Phe Asp Ser Arg Val Arg Leu

BS 90 95



(A) LENGTH: 30 base pairs (B) TYPE: nucleic acid

(C) STRANDEDNESS: single (D) TOPOLOGY: linear 20

(ii) MOLECULE TYPE: other nucleic acid 25 (xi) SEQUENCE
DESCRI PTI ON: oR56942520NO.  119: CAATCTATCC TGCTGCTGGG ACT pCT/sBof1165

30 30 (2) I NFORVATION FOR SEQ I D NO 120: (i) SEQUENCE

CHARACTERI STI CS: (A) LENGTH. 20 base pairs 35

(B) TYPE: nucleic acid ( EATETRANDEDNESS: si ngl e

(D TOPOLOGY: |inear WD 97/ 42329

PCT/ GB97/ 01165 - 180-

(i1) MOLECULE TYPE: other nucleic acid
{2) INFORMATION FOR SEQ ID NO: 115:

5 (i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: S20 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

10
(ii) MOLECULE TYPE: other nucleic acid
15
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 115:
GAGCTCGGCT AGCACCARGG GCCCATCGGT CTTCCCCCTG GCGCCCTGCT CCAGGAGCAC 80
20 CTCTGGGGEGEC ACAGCGGCCC TGEGCTGCCT GGTCAAGGAC TACTTCCCCG AACCGGTGAC 120
GGTGTCGTGG AACTCAGGCG CCCTGACCAG CGGCGTGCAC ACCTTCCCGG CTGTCCTACA 180
GTCCTCAGGA CTCTACTCCC TCAGCAGCGT GGTGACCGTG CCCTCCAGCA GCTTGGGCAC 240
25
CCAGACCTAC ACCTGCAACG TGAATCACAA GUCCAGCRAAC ACCAAGGTGG ACAAGAGAGT 300
GGAGCTGRAA ACCCCACTCG GTGACACAAC TCACACGTGC CCTAGGTGTC CTGAACCTAA 360
30 ATCTTGTGAC ACACCTCCCC CGTGCCCACG GTGCCCAGAG CCCAAATCTT GCGACACGCC 420
CCCACCGTGT CCCAGATGTC CTGAACCAAA GAGCTGTGAC ACTCCACCGC CCTGCCCGAG 480
GTGCCCAGCA CCTGAACTCC TGGGAGGGTA ATAGCCCGGS 520
35

(2) INFORMATION FOR SEQ ID NO: 116:

{i) SEQUENCE CHARACTERISTICS:



(xi) SEQUENCE DESCRI PTION: SEQ I D NO 120: GATTGITGTA GCTCCCGGEC
20 10 (21 I NFORVATION FOR SEQ I D NO 121: (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH 30 base pairs (B)

TYPE: nucl ei o 15 (C) STRANDEDNESS: singl e (D)
TopoLony. i Wodihs (ii) MLECULE TYPE: other nuclei'c aerd % 5o
(xi) SEQUENCE DESCRI PTION: SEQ ID NO. 121: 25 GGAGCTACAA CAATCTATCC
TTCTGCTGGG -178 - 30 (2) | NFORMATI ON
FCR SEQ ID NO. 122:, .. (1.),e SEQUENCE CHARACTER! STI CS: 30

(A) LENGTH 22 basé*p&f g 3t base pairs (B) TYPE: nucleic acid

(C) STRANDEDNESS: dBIngyes: mucleic acid (D) TOPOLOGY: |i near 35 (i)

MOLECULE TYPE: ot hqg#) BHGhRbtessChbgie (xi) SEQUENCE DESCRI PTI ON: SEQ

| D No: 122:
(D) TOPOLOGY: linear

5

{ii) MOLECULE TYPE: other nucleic acid

10
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 116:

GTTATTACTC GCTGCCCAAC CAGCCATGGC G a1
15 (2) INFORMATION FOR SEQ ID NO: 117:
{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 23 base pairs
{B} TYPE: nucleic acid
20 (C) STRANDEDNESS: single

{D) TOPOLOGY: linear

(3i) MOLECULE TYPE: other nucleic acid

25

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 117:
30 GCAGCAGGAT AGATTGTTGT AGC 23
(2) INFORMATION FOR SEQ ID NO: 118:

(i) SEQUENCE CHARACTERISTICS:
35 (A) LENGTH: B8 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single

{D) TOPOLOGY: linear



WD 97/ 42329

PCT/ GB97/ 01165 - 181 -
ACGGCACCAA GTACACATAT GG 22
(2) | NFORMATI %%ﬁEQ I D NO 123: 5 (i) SEQUENCEpcT/GBYTO1165
CHARACTERI STI CS: (A) LENGTH 90 base pairs

TYPE: nucleic acid (C) STRANDEDNESS: single (D
TOPOLOGY: linear 10 (ii) MOLECUWLHIFYPE: other nucleic acid

15 : (xi) SEQUENCE DESCRI PTION: SEQ ID NGO 123: ACGAGAATTC
GACCCCTCTG CTGCAGCTGC ACCTCGGAAC CGCCACCGCT GCCACCGCCA 60 20
GAACCGCCAC CGTACGAGCBTECYLECTIRECAKBEy nucleic acid : 90
(2) INFORVATION FOR SEQ I D NO 124: (i) SEQUENCE CHARACTERI STI CS:
25 (A) LENGTH: 2154 base pairs (B) TYPE: nucleic
acid - s (C) STRANDEDNESS: single

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 118:

COGGAATTCT TATTAGTTCA GGTCCTCCTC AGAGATCAGC TTCTGCTCCT CGAACTCATG 60
10
GTGGTGATGG TGGTGGTACA GGTGTTCC ' ag

(2) INFORMATION FOR SEQ ID NO: 119:

15 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D} TOPOLOGY: lineaxr

20 '

(ii) MOLECULE TYPE: other nucleic acid

25

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 119:
CAATCTATCC TGCTGCTGGG ACTTCTAAAG 30

30 (2) INFORMATION FOR SEQ ID NO: 120:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 base pairs
35 (B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D} TOPOLOGY: linear



(D TOPOLOGY: |inear 30 (i1) MOLECULE TYPE: other nucleic acid

(xi) SEQUENCE DESCRI PTION: SEQ ID NO 124: 35 ATGTTGGCAC TCTTGGTTCT
GGTGACTGTG GCCCTGGCAT CTGCTCATCA TGGTGGTGAG 60 CACTTTGAAG
GOGAGAAGGT Ghyé§okmmssl AACGTTGAAG ATGAAAATCA CATTAACATA pLfBeT0116S

WD 97142329

PCT/ GB97/ 01165 - 182 -
ATCCGCGAGT TGGCCAGCAC GACCCAGATT GACTTGTI88A AGCCAGATTC TGTCACACAA 180
ATCAAACCTC ACA T G AAGATACTGT CACTGTGGAG 240

5 AATGTTCTAA Agéhggg%§E%§%%8§§i&fﬂvﬁi§@twGA TAAGCAACCT GAGAAATGTG 300
GTGGAGGCTC AGTTTGATAG CCGGGTTCGT GCAACAGGAC ACAGTTATGA GAAGTACAAC 360

AAGTGGGAAA CGATAGAGCC TTGGACTCAA CAAGICGCCA CTGAGAATCC AGCCCTCATC 420 10
TCTCGCAGIG TTATCGGAAC CACATTTGAG GGACGCGCTA TTTACCTCCT GAAGGTTGEC 480
AAAGCTGGAC AAAATAAGCC TGCCATTTTC ATGGACTGIG GITTCCATGC CAGAGAGTIGG 540
15 ATTTCTGCTG CATTCTGCCA GTGGTTTGTA AGAGAGGCTG TTCGTACCTA TGGACGTGAG

600 ATCCANGT A St oo GRS ALSGACTTTTATG TCCTGCCTGT GCTCAATATT
660 GATGGCTACA TCTACACCTG GACCAAGAGC CGATTTTGGA GAAAGACTCG CTCCACCCAT
720 20

GATTGTTGTA GCTCCCGGGC 20

10 (2) INFORMATION FOR SEQ ID NO: 121:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 base pairs
(B} TYPE: _nucleic acid
15 {C} STRANDEDNESS: single
{D} TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

20

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 121:
25 GGAGCTACAA CAATCTATCC TTCTGCTGCG 30
(2) INFORMATION FOR SEQ ID NO: 122:
(i) SEQUENCE CHARACTERISTICS:
30 (A) LENGTH: 22 base pairs
{B} TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

35 (ii) MOLECULE TYPE: other nucleic acid

(xi} SEQUENCE DESCRIPTION: SEQ ID NO: 122:



ACTGGATCTA GCTGCATTGG CACAGACCCC AACAGAAATT TTGATGCTGG TTGGTGGAA 780
ATTGGAGCCT CTCGAAACCC CTGTGATGAA ACTTACTGTG GACCTGOCGC AGAGTCTGAA 840
25 AAGGAGACCA AGGCCCTGGC TGATTTCATC CGCAACAAAC TCTCTTCCAT CAAGGCATAT
900 CTGARANIAE20CTCGTACTC CCAAATGATG ATCTACCCTT ACTCATAFEHGBINTRACTC
960 GGTGAGAACA ATGCTGAGTT GAATGCCCTG GCTAAAGCTA CTGTGAAAGA ACT TGCCTCA
1020 30 CTGCACGGCA CCAAGTACAC ATATGGCCCG GGAGCTACAA CAATCTATCC
TTCTGCTGGG 1080 ACTTCTAAAG ACTGAIRETTA TGACCAAGGA ATCAGATATT
CCTTCACCTT TRAGTLGGhacacarhb4d 35 GATACAGGCA GATATGGCTT TCTOGLTCCA
GAATCCCAGA TCCGGGCTAC CTGCGAGGAG 1200  ACCTTCCTGG CAATCAAGTA
TGTTGCCAGC TACGTCCTGG AACACCTGTA CGGTGGOGGET 1260 VO
97/ 42329 (2} INFORMATION FOR SEQ ID NO: 123:
PCT/ GB97/ 01165 - 183-
TCTGGCGGTG GCAGCGGTGG CGGTTCCGAG GTGCAGCTGC AGCAGAGCGG TCCAGGTCTC 1320
GTACGGCCTA GCCAGADEEFENSE ARSI TRERACCGCAT CTGGCTTCAA CATTAAGGAC 1380
5 AATTACATGC ACTGCGIGAGRAGAGEGMEE paGEACGAGECC TTGAGTGGAT TGGATGGATT 1440
GACCCTGAGA ATGGTGA @AGT@%A“ AAGTTTC GOGGCCGOGT GACAATGCTG 1500
GCAGACACTA GTAAGAA TR G AGACTCAGCA GCGTGACAGC CGCCGACACC © 1560
10 GCGGTCTATT AT TESTETRARSEDNESTGAIPSISAC GOCGGGTATC TGGCAATGGA CTACTGGGGC
1620 CAAGGGACCC (31 CeTEoAReCTidedGCTCGRCT AGCACCAAGG GOCCATCGGT CTTCCCCCTG
1680

10

(ii) MOLECULE TYPE: other nucleic acid

15

{xi} SEQUENCE DESCRIPTION: SEQ ID NO: 123:
ACGAGAATTC GACCGCTCTG CTGCAGCTGC ACCTCGGAAC CGCCACCGCT GCCACCGCCA 60
20 GARCCGCCAC CGTACAGGTG TTCCAGGACG 90
(2) INFORMATION FOR SEQ ID NO: 124:
(i) SEQUENCE CHARACTERISTICS:
25 {A) LENGTH: 2154 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

30 (ii) MOLECULE TYPE: other nucleic acid

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 124:
' 35 ATGTTGGCAC TCTTGGTTCT GGTGACTGTG GCCCTGGCAT CTGCTCATCA TGGTGGTGAG 60

CACTTTGAAG GCGAGAAGGT GTTCCGTGTT AACGTTGAAG ATGAAAATCA CATTAACATA 120



15 GCGCCCTGECT CCAGGAGCAC CTCTGEEEEC ACAGCGECCC TGEGCTGCCT GGTCAAGGAC
1740 TACTTCCCCG AACCGGTGAC GGTGICGTGG AACTCAGGCG CCCTGACCAG CGGECGTGCAC

1800 ACCTTCCCGG CTGTCCTACA GICCTCAGGA CTCTACTCCC TCAGCAGCGT GGIGACCGTG
1860 20

GCA GCTTGGGCAC CCAGACCTAC ACCTGCAACG T
GCCCAGCAAC wgf@gg ACCAAGGTGG ACAAGAGAGT GGAGCTGAAA AW‘S
GTGACACAAC TCACACGTGC 1980 25 CCTAGGTGTC CTGAACCTAA ATCTTGTGAC
ACACCTCCCC CGTGCCCACG GTGCCCAGAG — 2040182-  CCCAAATCTT GCGACACGCC
CCCACCGTGT CCCAGATGTC CTGAACCAAA GAGCTGTGAC 2100 ACTCCACCGC
CCTGCCCGAG B RTROETEARETRE™T REREHET ACHERETC TOTCACRAR 5153%° 30 (2)

| NFORVATI ON FOR SEQ I D NG 125: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: pof 02 RQcichdSrendecer cr'rzwwcm (ARATABE cadt¥irdtlc AC1 dyo
(C) STRANDEDNESS: single (D TOPOLOGY: |inear

WD 97/ 42329

PCT/ GB97/ 08 AASTTCTAA AGCAGARTGA ACTACAATAC AAGGTACTGA TAAGCAACCT GAGAAATGTG - 18Y-
(ii) MOLECULE TYPE: protein

CTGGAGGCTC AGTTTGATAC CCGGGTTOGT GCAACAGGAC ACAGTTATGA GAAGTACAAC 360

AAGTGGGAAA CGATAGAGGC TTGGACTCAA CAAGTCGCCA CTGAGAATCC AGCCCTCATC 420
10

TCTCGCAGTG TTATCGGAAC CACATTTGAG GGACGCGCTA TTTACCTCCT GAAGGTTGGC 480

AAAGCTGGAC AAAATAAGCC TGCCATTITC ATGGACTGTG GTTICCATGC CAGAGAGTGG 540
15 ATTTCTCCTG CATTCTGCCA GTGGTTTGTA AGAGAGGCTG TTCGTACCTA TGGACGTGAG 600

ATCCAAGTGA CAGAGCTTCT CGACAAGTTA GACTITTTATG TCCTGCCTGT GCTCAATATT 660

GATGGCTACA TCTACACCTG GACCAAGAGC CGATTTTIGGA GAAAGACTCG CTCCACCCAT 720
20

ACTGGATCTA GCTGCATTGG CACAGACCCC AACAGAAATT TTGATGCTGG TTGGTGTGAA 780

ATTGGAGCCT CTCGAAACCC CTGTGATGAA ACTTACICTG GACCTGCCGC AGAGTCTGAA 840
25 AAGGAGACCA AGGCCCTGGC TGATTTCATC COCAACAAAC TCTCITCCAT CAAGGCATAT 900

CTGACAATCC ACTCGTACTC CCAAATGATG ATCTACCCTT ACTCATATGC TTACAAACTC 960

GGTGAGAACA ATGCTGAGTT GRATGCCCTG GCTAAAGCTA CTGTGARAGA ACTTGCCTCA 1020
30 |

CTGCACGGCA CCARGTACAC ATATGGCCCG GGAGCTACAA CAATCTATCC_ TTCTGCTGGG 1080

ACTTCTAAAG ACTGGGCTTA TGACCAAGGA ATCAGATATT CCTTCACCTT TGAACTTCGA 1140

35 GATACAGGCR GATATGGCTT TCTCCTTCCA GAATCCCAGA TCCGGGCTAC CTGCGAGGRAG 1200

ACCTTCCTGG CAATCARGTA TGTTGCCAGC TACGTCCTGG AACACCTGTA CGGTGGCGGT 1260



5
Leu

Hi s
25

Au
45

Hi s
Thr
70

Asn
90

Asp
110
Trp
Thr
. 130
Phe
150

(xi) SEQUENCE DESCRI PTION: SEQ I D NO 125: Met Leu Al a
Leu Val Leu Val Thr Val Ala Leu Ala Ser Ala H s 1
' 10 15 10 Hs Ay Ay Qu
Phe G u %&9%2}3/5 Val Phe Arg Val Asn Val PCT/GB97/011680
AQu Asp Glu Asn Hs Ile Asn Ile Ile Arg
Leu Ala Ser Thr Thr 15 40

Gn lle Asp Phe Trp Lys Pro- lﬂ@p Ser. Val Thr An lle Lys Pro

VaI Asp PRe" ?g ?f“f’cefys bS] GA‘E&"ﬁ?c ACCAGAGaaG cmfacrc'r@O 1340 65Ser

Asn Val Leu Lys Gn

@u Leu GrAtedaten bdtﬁm\é@ér &3berchd® 'ﬁezliccéém CTGGCTTCAA CATTAAGGAC 1380 85
95 25 Leu Arg Asn Val Val Gu Ala G n Phe
Ser Arg Val Arg Ala Thr | 00 105
5 AATTEIATGGHASTCSEIRACT HFACTYAECT| GBACCRGFCC AFARATGARRT TTEEATEFATT Thridt9 e G u Al a
30 115 ' 120 125
Gn d@n Val Ala Thr Glu ProAI el Val
GACCCTGAGA HECTGA -rsmmcccac T&% aisay Thr Thr
GQu dy Arg Ala Ile Tyr Leu Leu LysVaI Gly 145

GCAGACACTA GRAARAAccA eTreaceere acactcad@UoceTeacace ceccoacace  1s60
10
GCGGTCTATT ATTGTCACGT CCTGATATAC GCCGGGTATC TGGCAATGGA CTACTGGGGC 1620

CAAGGGACCC TCGTCACCGT GAGCTCGGCT AGCACCAMGG GCCCATCGST CTTCCCCCTG 1680
15 GOGCCCTGCT CCAGGAGCAC CTCTGGGGGC ACAGOGGCCC TGGGCTGOCT GGTCAAGGAC 1740

TACTTCCCCG AACCGGTGAC GGTGTCOTGE AACTCAGGCG CCCTGACCAG CGGCGTGCAC 1800

ACCTTCCCGG CTGTCCTACA GTCCTCAGGA CTCTACTCCC TCAGCAGCGT GGTGACCGTG — 1BED
20

CCCTCCAGCA GCTTGGGCAC CCAGACCTAC ACCTGCAACG TGAATCACAA GCCCAGCAAC 1920

ACCARGGTGG ACAAGAGAGT GGAGCTGARA ACCCCACTCG GTGACACAAC TCACACGTGC 1980
25 CCTAGGTGTC CTGAACCTAA ATCTTGTGAC ACACCTCCCC CGTGCCCACG GTGCCCAGAG 2040

CCCAAATCTT GCGACACGCC CCCACCGTGT CCCAGATGTC CTGAACCAAA GAGCTGTGAC 2100

ACTCCACCGC CCTGCCCGAG GTGCCCAGCA CCTGAACTCC TGGGAGGGTA ATAG 2154
30

{2) INFORMATION FOR SEQ ID NO: 12S:

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 716 amino acids

35 (B) TYPE: amino acid

{C) STRANDEDNESS: single

(D) TOPOLOGY: linear



- 185 -

Phe
175
du
Al a
195
Val
215
Lys
235
Pro
250
Pro
270
Asp
Phe
290
Met
310

Lys Ala Gy Gn Asn Lys Pro Ala Ile Phe Met Asp Cys Gy

H s 165 170
Ala Arg Qu Trp Ile Ser Pro Ala Phe Cys @ n Trp Phe Val Arg
5 WO 97/42329 1 80 185 7
Val Arg Thr Tyr Ay Arg Au Ile @n Val Thr Ju Leu Leurglgm el
200 205 10 - Lys Leu Asp Phe Tyr
Leu Pro Val Leu Asn Ile Asp Ay Tyr -l18¢- 210
. 229'1- , Tyr Thr Trp Thr Lys Ser Arg Phe Trp Arg
Thr Arg Ser“¥hPOLEFE® TYPE: proteinsg 230 _
240 15 Thr Ay Ser Ser Cys Ile Ay Thr Asp
Asn Arg Asn Phe Asp Al a 245
255 Gy Trp Cs Au lle Ay Ala Ser Arg Asn
Cys Asp Au Thr Tyr 20 260 265
5 Cys Ay Pro Ala Ala Qu Ser Qu Lys GQu Thr Lys Ala Leu Ala
{xi) SE U&JCE DESCRIPTION: SEQ ID NO:2§Q: X 285 25
Ile Arg Asn Lys Leu Ser Ser Ile Lys Ala Tyr Leu Thr Ile H's
295 300 Ser Tyr Ser A n Mt
[1e Tyr Pro ntytesSara Jaur Ledl vl et vhYy Tht @il Ala Leu Ala S8DDla His
1 315 3 §20 15
10 _
His Gly Gly Glu His Phe Glu Gly Glu Lys Val Phe Arg Val Asn Val
20 2s 30
Glu Asp Glu Asn His Ile Asn lle Ile Arg Glu Leu Ala Ser Thr Thr
15 is 40 45
Gln Ile Asp Phe Trp Lys Pro Asp Ser Val Thr Gln lle Lys Pro His
50 55 60
20 Ser Thr Val Asp Phe Arg Val Lys Ala Glu Asp Thr Val Thr Val Glu
65 70 75 80
Asn Val Leu Lys Gln Asn Glu Leu Gln Tyr Lys Val Leu Ile Ser Asn
8s 90 95
25
Leu Arg Asn Val Val Glu Ala Gln P}_\e Asp Ser Arg Val Arg Ala Thr
200 105 110
Gly His Ser Tyr Glu Lys Tyr Asn Lys Trp Glu Thr lle Glu Ala Trp
30 115 120 125
" Thr Gln Gln Val Ala Thr Glu Asn Pro Ala Leu Ile Ser Arg Ser Val
130 135S 140
35

Ile Gly Thr Thr Phe Glu Gly Arg Ala Ile Tyr Leu Leu Lys Val Gly
145 150 155 160



30 Ay GQu Asn Asn Ala Qu Leu Asn Ala Leu Ala Lys Ala Thr Val Lys
325 330 335 G u Leu Ala Ser Leu
Hs @y Thr Lys Tyr Thr Tyr Gy Pro Ay Ala 35 340
345 WO 97/42329 350 Thr Thr Ile Tyr Pro Ser l{&ﬁGﬁmn}'@r Ser
Lys Asp Trp Ala Tyr Asp 355
365 WD 97/ 42329
PCT/ GB97/ 01165 -185- - 186-
Gn Gy e Arg JyhSely ENCalits 708 oA hab gt QL0 YN g
370 2 5 5hy Sliast tys 25 A o B W8 1"9" &y Phe Leu Leu
Pro A'u Ser dn lle Arg Al at®fhr Cys G u GRP 385"5
390 395 . 400 Thr Phe Leu Ala lle
Lys Tyr Val Al a AV | (€, 405
410 }&g Atg;ll-l5u y% Il é'ler(grgl Aliiﬂ_%he %s GJG szdhe éAr Gil/u g y g y Ser
Ay Ay Gy Ser Gu Val &M 420 190 425
430 Leu Gn A@n Ser Ay Pro Gy Leu Val Arg Pro Ser Gn Thr Leu
Ser 15 445
Leu Thr Cys Thr Afa- %‘rg &5 BnEY AR Y é17_§7§" X@p“ﬁsﬂ“‘l’ﬁ‘ IR AR s
195 200 205
10 Lys Leu Asp Phe Tyr Val Leu Pro Val Leu Asn Ile Asp Gly Tyr Ile
210 215 220

Tyr Thr Trp Thr Lys Ser Arg Phe Trp Arg Lys Thr Arg Ser Thr His

225 230 235 240
15
Thr Gly Ser Ser Cys Ile Gly Thr Asp Pro Asn Arg Asn Phe Asp Ala
245 250 255
Gly Trp Cys Glu Ile Gly Ala Ser Arg Asn Pro Cys Asp Glu Thr Tyr
20 260 265 270
Cys Gly Pro Ala Ala Glu Ser Glu Lys Glu Thr Lys Ala Leu Ala Asp
275 280 2858
25 Phe Ile Arg Asn Lys Leu Ser Ser Ile Lys Ala Tyr Leu Thr Ile His
290 295 300
Ser Tyr Ser Gin Met Met Ile Tyr Pro Tyr Ser Tyr Ala Tyr Lys Leu
aos 310 | 315 320
30
Gly Glu Asn Asn Ala Glu Leu Asn Ala Leu Ala Lys Ala Thr Va-l Lys
325 330 335
. Glu Leu Ala Ser Leu His Gly Thr Lys Tyr Thr Tyr Gly Pro Gly Ala
35 340 350

345

Thr Thr Ile Tyr Pro Ser Ala Gly Thr Ser Lys Asp Trp Ala Tyr Asp

355

360 365 -



450 - 455 460 20 Trp Val Arg Gn Pro

Pro Ay Arg Ay Leu Qu Trp Ile Ay Trp Ile 465
470 475 480 Asp Pro Au Asn Gy
Asp Thr Qu !71%533 Pro Lys Phe Arg Ay Arg 485
490 Wiloritidhs (0 LY0 Val Thr Met Leu Al a AsPCHEPYEMES s
Asn G n Phe Ser Leu Arg Leu 500 505
510 Ser Ser Val Thr Ala Ala A$§6-Thr Ala Val Tyr Tyr Cys Hi s Val
Leu 30 515 520 525
Ile Tyr Ala Gy Tyr Leu Ala Met Asp Tyr Trp Ay An Gy Thr Leu
530 Gln Gly 33& Arg Tyr Ser Phe Thr Phe 3¢ Leu 3fg Asp Thr Gly Ava|l Thr Val Ser
Ser Ala Ser Thr Lyg, Ay Pro Ser Mgl Phe Pro Leyg, 545
550 555 560 WO 97/ 42329
PCT/ GB97/ 01165 - 187-
Ala Pro Cys Sermyirdy 3¢ LélhtewSero Guysed ginTihe Aty ardnar &8UeLE atu Cy's
565 570 575 Leu Mgl Lys Asp Tyr
Phe Pro Gu Pro°Val Thr Val Sésro Trp Asn Ser 39% g 580
585 590 Gy Ala Leu Thr Ser Ay Val H's Thr Phe
Pro Al a Val Leupg she SRG Mla Ile Lys Tyr Val Ala Ser Tyr Val Leu Glu His Leu
40s 410 415
10
Tyr Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Glu Val Gln
420 425 430
Leu Gln Gln Ser Gly Pro Gly Leu Val Arg Pro Ser Gln Thr Leu Ser
15 435 440 445
Leu Thr Cys Thr Ala Ser Gly Phe Asn Ile Lys Asp Asn Tyr Met His
450 455 460
20 ' Trp val Arg Gln Pro Pro Gly Arg Gly Leu Glu Trp Ile Gly Txp Ile
465 470 475 480
Asp Pro Glu Asn Gly Asp Thr Glu Tyr Ala Pro Lys Phe Arg Gly Arg
485 490 495
25
Val Thr Met Leu Ala Asp Thr Ser Lys Asn Gln Phe Ser lLeu Arg Leu
500 505 510
Ser Ser val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys His Val Leu
30 515 520 525
Ile Tyxr Ala Gly Tyxr Leu Ala Met Asp Tyr Trp Gly Gln Gly Thr Leu
‘ 830 535 540
35

Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu

545 550 119 560



595 600 605 10 Ser Gy Leu Tyr Ser

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser 610

615 620 Leu Ay Thr dn Thr Tyr Thr Cys Asn Val
Asn His Lys Rp@omfs29ASN 625 630  PCT/GBY7O1165

635 640 15 Thr Lys Val Asp Lys Arg Val Qu Leu

Lys Thr Pro Leu Ay Asp Thr 645

650 655 hr 87 Thr Cys Pro Arg Cys Pro Gu Pro
Lys Ser Cys Asp,Jhg P e s 665

670 Bl o{wlgr%’g segqﬁs W T%r ¢ rsel r%lyérhgggrac?l?_;gu Gleyr c"q/s Asp Thr Pro
Pro - 675 565 %0 575 685 25

Pro Cys Pro Arg Cys Pro Qu Pro Lys Ser Cys Asp Thr Pro Pro Pro

2'92 Pro G u Leu™% &al%?yf? ﬁpy’ryx Phe Pro Glu, 6%9798 Thr Val Ser rrpqﬂ§n7 %:0 Arg Cys Pro

715 30 5 (2) | NFORVAFON FOR SEQ | BPSNO  126: 590 (i) SEQUENCE

CHARACTERI STI CS: (A) LENGTH: 42 base pairs 35 (B)

. ;I-EY);D ETOQUO?%C a%'ldhla Leu Thr Sexr Gly Va{ g)ts ﬁ-RﬁNDE%S%al% %E.ne Ser

595 600 605

10 Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr val Pro Ser Ser Ser
610 615 620

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

625 630 635 640
15
Thr Lys Val Asp Lys Arg Val Glu Leu Lys Thr Pro Leu Gly Asp Thx
645 650 655
Thr His Thr Cys Pro Arg Cys Pro Glu Pro Lys Ser Cys Asp Thr Pro
20 €60 665 €70
Pro Pro Cys Pro Arg Cys Pro Glu Pro Lys Ser Cys Asp Thr Pro Pro
675 680 685
25 Pro Cys Pro Arg Cys Pro Glu Pro Lys Ser Cys Asp Thr Pro Pro Pro
690 695 700
Cys Pro Arg Cys Pro Ala Pro Glu Leu Leu Gly Gly
705 710 7185
30
(2) INFORMATION FOR SEQ ID NO: 126:
(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 42 base pairs
35 (B} TYPE: nucleic acid

(C) STRANDEDNESS: single

(D)} TOPOLOGY: linear



WD 97/ 42329

PCT/ GB97/ 01165 - 188 -

(ii) MOLECULE TYPE: other nucleic acid 5 (xi) SEQUENCE
DESCRI PTI ON: w5 udzmasNO. 126 TATATAAAGC TTGOOGCCAC CAT )
ACACGGAGGC AG 42 10 (2) | NFORVA %0 1D
NO 127: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH:
45 base pairs (B) TYPE: nucl8i-c acid 15 (O
STRANDEDNESS: si ngl | D) TOPOLOGY: |inear (i)
MOLECULE TYPE:  SehdBuecns troe: geher "“"lfb’} did” (xi) SEQUENCE

DESCRI ETION: SEQ I D NO 127: 25 ACTCCACCAG CTTCACCTCG TTATCAGGAA
AATCCTCTTG CTTGG 45 (2) 1 NFORVATI ON FOR SEQ I D
NO  128: (i) SEQUENCE CHARACTERI STICS: 30 (A
LENGTH: 45 5bane pairs (B) TYPE: nucleic acid

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 126:
TATATAAAGC TTGCCGCCAC CATGGGCCAC ACACGGAGGC AG 42
10 (2) INFORMATION FOR SEQ ID NO: 127:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 45 base pairs
(B) TYPE: nucleic acid
15 {C) STRANDEDNESS: single

(D) TOPOLOGY: linear

{(ii) MOLECULE TYPE: other nucleic acid

20

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 127:
25 ACTCCACCAG CTTCACCTCG TTATCAGGAA AATGCTOTTG CTTGG 45
{2) INFORMATION FOR SEQ ID NO: 128:
(i) SEQUENCE CHARACTERISTICS:
30 {A) LENGTH: 45 base pairs
{B) TYPE: nucleic acid
{C) STRANDEDNESS: single

{D) TOPOLOGY: linear

35 (ii) MOLECULE TYPE: other nucleic acid



(C) STRANDEDNESS: single (D TOPOLOGY: |inear 35 (i)

MOLECULE TYPE: ot her nucleic acid WD 97/ 42329
PCT/ GB97/ 01165 ' - 189 -
(xi) SEQJEN%W,PTI ON:. SEQ ID NO 128: AGAGCATTTT Cedoishividriss
AGGTGAAGCT GGAGTICT GGAGG 45 (2) | NFORMATI ON
FOR SEQ I D NO 129: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH 40 base pairs 10 'GQ‘TYPE: nucleic acid
(C) STRANDEDNESS: single I D) TOPOLOGY: |i near (i)
MOLECULE TYPE: other nucleic acid 15 (xi) SEQUENCE
DESCRI PTI ON: SBE&}1| $50WRNCE PEEGRIPTION: SEQ CPARGEANCC CAGGGICACC ATGGAGITAG
TTTGGGCAGC 40 (2) I NFORVATI ON FOR SEQ I D
NO. 1301 28 rers (aen R R RACT R ST .

5

(2) INFORMATION FOR SEQ ID NO: 129:

{i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 40 base pairs
10 {B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: other nucleic acid

15
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 129:
20
CCAGGCATCC CAGGGTCACC ATGGAGTTAG TTTGGGCAGC 40
(2) INFORMATION FOR SEQ ID NO: 130:
25 {i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 1446 base pairs
{B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear
30
{ii) MOLECULE TYPE: other nucleic aecid
{ix) FEATURE:
35 (A) NAME/KEY: CDS

(B) LOCATION:16..143%S



(A) LENGTH: 1446 base pairs (B) TYPE: nucleic acid

(C) STRANDEDNESS: single (D) TOPOLOGY: linear 30

(1) I\/C]_ECULE TYPE: other nucleic acid (i x) FEATURE: 35

97/ 42329

PCT/ GB97/ 01165 -190 -

(xi) SEQUENCE DESCRI PTION: SEQ ID NO 1-380- AAGCTTGCCG CCACC ATG GGC

CAC ACA CGG AGG, CAGH D%g‘é;rﬁg" 51 Met
Gy H's Thr A?é;uArg %é% Ser %’ro e’ 5 1

5 AAG TGI CCA TAC CTC AAT TTC TTT CAG CTC TTG

GIG CTG GCTA}GGEE‘GEEEchacc aTe cecXc aca cby fedvss BnOnchyfonleesl PA&8N PhesiPhe A n Leu
Leu Val Leu Ala Ay Leu

. 15 20
25 10 TCT caC TTC TEr™ERe G5 AP ft® BACTETE"ACE SRAG GAA GTG AAA GAA

147 Sér His Phe Cys Ser Ay Val $le His Val The Lys Ju Val Lys Qu
30 35 40
AAG TGT CCA TAC CTC AAT TTC TTT CAG CTC TTG GIG CIG GCT GGT CIT 99
Lys Cys Pro Tyr Leu Asn Phe Phe Gln Leu Leu Val Leu Ala Gly Leu
15 20 25
10
TCT CAC TTC TGT TCA GGT GTT ATC CAC GTG ACC AAG GAA GTG AAA GAA 147
Ser His Phe Cys Ser Gly Val Ile His Val Thr Lys Glu Val Lys Gln
30 35 40
15 6TG GCA ACG CTG TCC TGT GGT CAC AAT GTT TCT GTT GAA GAG CTG GCA 195

Val Ala Thr Leu Ser Cys Gly His Asn Val Ser Val Glu Glu Leu Ala
A5 50 55 60

CAA ACT CGC ATC TAC TGG CAA AAG GAG ARG AAA ATG GTG CTG ACT ATG 243

20 cin Thr Arg Ile Tyr Trp Gln Lys Glu Lys Lys Met Val Leu Thr Met

65 70 75
ATG TCT GGG GAC ATG AAT ATA TGG CCC GAG TAC AAG AAC CGG ACC ATC 291
Met Sex Gly Asp Met Asn Ile Trp Pre CGlu Tyr Lys Asn Arg Thr Ile
25 80 85 90
TTT GAT ATC ACT AAT AAC CTC TCC ATT GTG ATC CTG GCT CTG CGC CCA 38
Phe Asp lle Thr Asn Asn Leu Ser Ile Val lle Leu Ala Leu Arg Pro
95 100 105
30
TCT GAC GAG GGC ACA TAC GAG TGT GTT GTT CTG AAG TAT GAA AAA GAC 387
Ser Asp Glu Cly Thr Tyr Glu Cys Val Val Leu Lys Tyr Glu Lys Asp
110 115 120
35 GCT TTIC ARG CGG GAA CAC CTG GCT GAA GTG ACG TTA TCA GTC ABA GCT 435

Ala Phe Lys Arg Glu His Leu Ala Glu Val Thr Leu Ser Val Lys Ala
125 1390 13s 140



15 GIG GCA ACG CTG TCC TGI GGT CAC AAT GIT TCT GIT GAA GAG CTG GCA

195 Val Ala Thr Leu Ser Cys Ay H's Asn Val Ser Val Au GQu Leu Ala
45 50 55 60 CAA
ACT CGC ATC TW&olsdmdAA AAG GAG AAG AAA ATG GIG CTG ACT ATGpcr/cBITONéS 20
Gn Thr Arg Ile Tyr Trp G@n Lys Qu Lys Lys Met Val Leu Thr Met

65 70 7? ATG TCT GGG GAC ATG AAT
ATA TGG CCC GAG TAC AAG AAC CGG ACC ATC ~“1P1- 291 Met Ser Gy Asp Met

Asn Ile Trp Rpo-f HCTTAEA de¥ PR AN el brr &R AT2SccA ACT TCT AAT 8Qs3
85 TTT _GAT ATC ACT. AAT AAC CTC TCC ATT GTG ATC
CTG GCT CTG @ PR Pt ro Sgggle Ser “%5"%%‘6 Pee thi ’A?%’ n Leu Ser Ile Val

Ile Leu Ala Leu Arg Pro 1iss 1ss 100
105 30 TCT GAC GAG GCC ACA TAC GAG TGT GIT GIT CTG AAG TAT GAA AAA

GAC - 387 Ser Asp Gu Glé/ Thr Tgar G u Cys VaI Val Leu Lys Tyr GQu
Lys Asp 5 ATT AGH A ATA ATT -rcc'rcnac TCR T TIT CCA'GAG CCT CAQ »n  S313c T TTC

AAG CGG GAA GAE atd il ﬁAACyGT@AGGs?EI‘ A1YT@Q( BBECPrA/GAu Bd His 435 Al a
Phe Lys Arg Qu His L %{1 Ala Gu Val ,Jhr Leu Ser Vaj,,Lys Al a 125

130 140 WD 97/ 42329
PCT/ GB97/ 01165 - 191 - GAC

TTC CCT ACA (ot md&hcd\T7s dAalancAden lehd ceaVaraidAr &S AnTRGRcTHEE AAT 579 483
Aep Phe P QoTfL 214, 00, klionR®hy AR 0%l Mook RuThE APT Aon

175 180 185
GTT TCC CAA GAT CCT GAR ACT GAG CTC TAT GCT GTT AGC AGC AAMA CIG 627
Val Ser Gln Asp Pro Glu Thr Glu Leﬁ Tyr Ala Val Ser Ser Lys Leu
15 190 195 200
GAT TTC AAT ATG ACA ACC AAC CAC AGC TTC ATG TGT CTC ATC AAG TAT 675

Asp Phe Asn Met Thr Thr Asn His Ser Phe Met Cys Leu Ile Lys Tyr
208 210 215 220
20
GGA CAT TTA AGA GTG AAT CAG ACC TTC AAC TGG AAT ACA ACC AAG CAA 723
Gly His Leu Arg Val Asn Gln Thr Phe Asn Trp Asn Thr Thr Lys Gln
225 230 235

25 GAG CAT TTT CCT GAT AAC GAG GTG AAG CTG GTG GAG TCT GGA GGA GGC 7
Glu His Phe Pro Asp Asn Glu Val Lys Leu Val Glu Ser Gly Gly Gly
240 245 250

30 TTG GTA CAG CCT GGG GGT TCT CTG AGA CTC TCC TGT GCA ACT TCT GGG 819
Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly
255 260 265

- TTC ACC TTC ACT GAT TAC TAC ATG AAC TGG GTC CGC CAG CCT CCA GGA B6?
35 phe Thr Phe Thr Asp Tyr Tyr Met Asn Trp Val Arg Gln Pro Pro Gly

270 275 280

AAG GCA CTT GAG TGG TTG GGT TTT ATT GGA AAC AAA GCT AAT GGT TAC 915



5 ATT AGA AGG ATA ATT TGC TCA ACC TCT GGA GGT TTT CCA GAG CCT CAC 531
Ile Arg Arg Ile Ile Cys Ser Thr Ser Ay @y Phe Pro Qu Pro His

160 165 ' 170 CTC TCC TGG TTG GAA AAT
GGA GAA GAARhb4uAsY GCC ATC AAC ACA ACA 579 10 Leu éelr Bodseu G u
AsnGIyGluéuLeuAsnAlalleAsnThr Thr 1 G

180 185 GIT TCC CAA GAT CCT GAA ACT GAG CTC TAT CCT
GIT AGC AGC AAA CTG 627 Val -382-A n Asp Pro Qu Thr Au Leu Tyr
Ala Val Ser Ser L Leu 15 190 195 200
AT TTC AR Rt RERREE MRS e AI\&: SPrésmie Here1RYATE AAG  TAT 675
Asp Phe As?sMet Thr Thr 289n H s Ser Phessvet Cys Leu I30e Lys Tyr 205

210 215 220 20 GGA CAT TTA AGA GIG AAT
CAG ACC TTC AAC TGG AAT ACA ACC AA 723 dy Hi S Leu Arg Val

Asn G n ThI®ARR SRR ATAE S&‘n“i’h‘F‘“ﬂ%F GE§/§G"GF’EF ACC ATC TCC AGh 225

230 - 5 Thr Thr Glu Ty23& Ala Sy GAGYEATy Kiel PRECThGHE $AQr@AG GTG AAG CTG GIG
GAG TCT GGA GGA GCC 455 771 GaygH s Phe Pro sp Asn Gu Val Lys Leu
Val Qu Ser Gy Ay dy 240 245

250 30TTGGTACAGCCTGGGGGTTCTCTGAGACTCTCCTGTGCAACTTCTGGG
819 Lene Afalrc€lona Reoafd groGay Gercah emc AsgadcedreSesn doys Al aotihr Ser dy
255 ACC TTC ACT GAT TAC

TAC ATG AA??PT’& séT GlC%%r Ile L%Cxlyré&z\ G&Keggsn Thr ge)l TT}Ga

328 330

GAG GAC AGT GCC ACT TAT TAC TGT ACA AGA GAT AGG GGG CTA OGG TTC 1059
Glu Asp Ser Ala Thr Tyr Tyr Cys Thr Arg Asp Arg Gly Leu Arg Phe

335 340 345
15
TAC TTT GAC TAC TGG GGC CAR GGC ACC ACT CTC ACA GTC TCC TCA GCC 1107
Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Thr Leu Thr Val Ser Ser Ala
350 355 360
20 AAA ACG ACA CCC CCA TCT GTC TAT CCA CTG GCC CCT GGA TCT GCT GCC 1185

Lys Thr Thr Pro Pro Ser Val Tyr Pro Leu Ala Pro Gly Ser Ala Ala
365 370 375 380

CAA ACT AAC TCC ATG GTG ACC CTG GGA TGC CTG GTC AAG GGC TAT TTC 1203

25 Gln Thr Asn Ser Met Val Thr Leu Gly Cys Leu Val Lys Gly Tyr Phe

385 390 395
CCT GAG CCA GTG ACA GTG ACC TGG AAC TCT GGA TCT CTG TCC AGC GGT 1251
Pro Glu Pro Val Thr Val Thr Trp Asn Ser Gly Ser Leun Ser Ser Gly
30 400 405 410
GTG CAC ACC TTC CCA GCT GTC CTG CAG TCT GAC CTC TAC ACT CIG AGC 1299

val His Thr Phe Pro Ala Val Leu Gln Ser Asp Leu Tyr Thr Leu Ser
415 420 428
35
AGC TCA GTG ACT GTC CCC TCC AGC ACC TGG CCC AGC GAG ACC GTC ACC 1347
Ser Ser Val Thr Val Pro Ser Ser Thr Trp Pro Ser Glu Thxr Val Thr
430 435 440



35 Phe Thr Phe Thr Asp Tyr Tyr Met Asn Trp Val Arg G n Pro Pro Gy

270 275 280 AAG GCA CTT GAG TGG TTG
GGT TTT ATT GGA AAC AAA CCT AAT GGTI TAC 915 WD 97/ 42329
PCT/ GB97/ 0116Qyq 9742329 - péBiépo701168Y S
Ala Leu Qu Trp Leu Ay Phe Ile Ay Asn Lys Ala Asn Ay Tyr 285

290 295 300 ACA ACA GAG TAC AGT GCA
TCT GTG AAG GGT CGG TTC ACC ATC TCC AGA ~193- 963 5 Thr Thr Qu Tyr Ser
Ala Ser Val Lys Gy Arg Phe Thr Ile Ser Arg 305

310 315 GAC AAA TCC CAA AGC ATC CTC TAT CIT CAA ATG

AAC ACC CTG ARSAARSCHTT GCC CAC fig §oC AGC IRE PCF\PAS §IG oo AMGME T | e *¥yr Leu A n
Met Asn Thr kalady ghiAla #id Gro Rla Ser Sser Thr3FO Val Asp Lys Lys Ile 325

330 GAG GAC AGT GCC AGT TAT TAC TGI,ACA AGA GAT AQ3 GGG CTA CGG TTC
1059 - du ﬁsp Ser Ala Thr Tyr Tyr Cys Thr Arg Asp Arg Gy Leu Arg Phe
335 5 340 345 15 TAC TTT GAC TAC TGG GCC

CAA GGC ACC A¢d céclhscARA 1T GeT @b AKGAcHBCiGe aTa ToT bt T acTancAyrr Pheaadssp Tyr Trp
Gy An dy T

360 20 m%&ghﬁ%%gﬁﬂ?ﬁ&%%ﬁ%%&s% GCgSgCT GGA TCT GCT GC%SS

1155 Lys Thr Thr Pro*sPro Ser Val T4% Pro Leu Ala Pro Ay Ser Ala Al a -

10 ¢ 1446

{2) INFORMATION FOR SEQ ID NO: 131:

15 {i] SEQUENCE CHARACTERISTICS:
(A) LENGTH: 473 amino acids
{B) TYPE: amino acid
(D} TOPOLOGY: linear

20 (ii) MOLECULE TYPE: protein
{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 131:

Met Gly His Thr Arg Arg Gln Gly Thr Ser Pro Ser Lys Cys Pro Tyr
1 5 10 15
25
Leu Asn Phe Phe Gln Leu Leu Val Leu Ala Gly Leu Ser His Phe Cys
20 25 30

Ser Gly Val Ile His Val Thr Lys Glu Val Lys Glu Val Ala Thr Leu
30 15 40 ' as

Ser Cys Gly His Asn Val Ser Val Glu Glu Leu Ala Gln Thr Arg Ile
50 SS 60

35 Tyr Trp Gln Lys Glu Lys Lys Met Val Leu Thr Met Met Ser Gly Asp
€5 70 75 a0



365 370 375 380 CAA

ACT AAC TCC ATG GIG ACC CTG GGA TGC CTG GIC AAG G&C TAT TTC 1203 25
G@n Thr Asn Ser Met Val Thr Leu Ay Cys Leu Val Lys Ay Tyr Phe

385 . 390 395 CCT GAG 1CEbY0AER GIG
AcC TGG AACWRYHER TCT c16 Tec Acc GaT 1251 Pro'Gu Pro Val Thr
Val. Thr Trp Asn Ser Ay Ser Leu Ser Ser Ay 30 400

405 410 GTG CAGI8&€ TTC CCA GCT GIC CTG CAG TCT GAC
/CA\:-SI-FC): -II_-QE ?ﬁr g%rﬁ?n Iée TgePro G].]\'zz'ryr Lys Asn \‘al gb §1eTpl(e IE;geIle 191 A|4gova| Leu G n Ser
425 35 AGC TCA GI8 ACT GIC CCC ¥CC AGC ACC TGB5CCC AGC GAG ACC GrIC
ACC 1347 Ser Ser Val Thr Val Pro Ser Ser Thr Trp Pro Ser G u Thr
Val Thr 430 435 440

WO 97/ 4232@511 Asn Leu Ser Xle Val Ile Leu Ala Leu Arg Pro Ser Asp Glu Gly

PCT/ GB97/ 81165 100 105 110 - 193- TGC
AAC GIT GCC CAC CCG GCC AGC AGC ACC AAG GIG GAC AAG AAA ATT 1395

Cys Asn Val Ala H's Pro Ala Ser Ser Thr Lys Val Asp Lys Lys Ile 445

450 Thr Tyx Glu Cyg;¥al Val Leu Lys Tyr Glu Lyj App Ala Phegps RBC AGG GAT TGT GGT
TGT AAG CCT TGC AT TGT ACA T AGPAAGAATT 145445 Val Pro Arg Asp Cys

Gy Cys Lys Pro Cys Ile Cys Thr

10 Glu His Leu Ala Glu Val Thr Leu Ser Val Lys Ala Asp Phe Pro Thr
130 135 140

Pro Ser lle Ser Asp Phe Glu Ile Pro Thr Ser Asn lle Arg Arg Ile
145 150 . 155 160
15
Ile Cys Ser Thr Ser Gly Gly Phe Pro Glu Pro His Leu Ser Trp Leu
165 170 175

Glu Asn Gly Glu Glu Leu Asn Ala lle Asn Thr Thr Val Ser Gln Asp
20 180 185 190

Pro Glu Thr Glu Leu Tyr Ala Val Ser Ser Lys Leu Asp Phe Asn Met
195 200 205

25 Thr Thx Asn His Ser Phe Met Cys Leu Ile Lys Tyr Gly His Leu Arg
210 215 220
Val Asn Gln Thr Phe Asn Trp Asn Thr Thr Lys Gln Glu His Phe Pro

30 225 230 235 240

Asp Asn Glu Val Lys Leu Val Glu Sér Gly Gly Gly Leu Val Gln Pro
245 250 255

35 Gly Gly Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Thr

260 26S 270



465

470 10 C
1446 (2) INFORVATION FOR SEQ I D NO 131: 15 (i) SEQUENCE
CHARACTERI STI CS: (A) LENGTH: 473 ami no acids
(B) TYPE: am g, @fbile (D TOPOLOGY: |inear 20CT/GBYN01165
MOLECULE TYPE: prote| n (xi) SEQUENCE DESCRI PTION: SEQ I D NO 131:
Mt Ay H's Thr Arg Arg An Ay Thr Ser Pro Ser Lys Cys Pro Tyr 1
5 10 15525 Leu Asn Phe Phe Gn Leu
Leu Val Leu L e o Gly Lys Ala Leu 61u20
25 L%g s ml‘“vﬁ E% c;/lg\//%o PIKI e ﬂ’s’ Val Thr Lys du Val Lys
du Vval Ala Thr LeEt"s 30 28 40
45 Ser Cys Ay H's Asn Val Ser Val GQu Qu Leu Ala G n Thr Arg Ile
ESS Met Val . T&I %Flyhée :‘\}Etsl§hsn as Akshangy Tyrsfir I:X)l.: GI\I EyrG n Lys d (l; Lys
75 290 80

Ser Ala Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Lys Ser Gln

305

310

315

320

10 ser Ile Leu Tyr Leu Gln Met Asn Thr Leu Arg Ala Glu Asp Ser Ala

15

20

330

Thr Tyr Tyr Cys Thr Arg Asp Arg Gly Leu Arg Phe

340

345

Trp Gly Gln Gly Thr Thr Leu Thr Val Ser Ser Ala

3ss5

360

Pro Ser Val Tyr Pro Leu Ala Pro Gly Ser Ala Ala

370

378

380

Met Val Thr Leu Gly Cys Leu Val Lys Gly Tyr Phe

ies

%0

1385

25 Thr val Thr Trxrp Asn Ser Gly Ser Leu Ser Ser Gly

30

35

410

Pro Ala Val Leu Gln Ser Asp Leu Tyr Thr Leu Ser

420

425

Val Pro Ser Ser Thr Trp Pro Ser Glu Thr val Thr

435

440

His Pro Ala Ser Ser Thr Lys Val Asp Lys Lys Ile

450

455

Cys Gly Cys Lys Pro Cys Ile Cys Thr

465

470

460

a3s

Tyxr Phe Asp Tyr
350

Lys Thr Thr Pro
365

Gln Thr Asn Ser

Pro Glu Pro Val

400

Vval His Thr Phe

415

Ser Ser Val Thr

430

Cys Aen Val Ala

445

Val Pro Arg Asp



WD 97/ 42329

PCT/ GB97/ 01165

Asn Ile Trp Pro Qu Tyr L“'"””"““""""EIJG Phe Asp |l e Thr-194 - Met

85 WO 97/42329 L Asn Asn LepcpgpotifesVal |1 e
Leu Ala Leu Arg Pro Ser Asp Au dy 5 100 105
110 Thr Tyr Qu Cys Val Val Leu Lys Tyr GQu Lys Asp Ala Phe Lys Arg
115 120 - 1965 10 Gu H's Leu Ala A u Val
Thr Leu Ser Vgl Lys Ala Asp Phe Pro Thr 130 135
140 P Ile Ser Asp Phe Qu Ile Pro Thr Ser Asn Ile Arg Arg Ile
145 150 155 160 15
Ile Cys Ser Thr Ser Ay Ay Phe Pro Qu Pro H's Leu Ser Trp Leu
165 1. An antiZCEA antibody (“806 077 Abﬂ)z:émprising Gbmplement@ity deleuniing [ eu
Asn AIaIIe Asn Thr 180
185 ahtheﬁ) éowp ?“‘bp%bt'é‘}? SPYENES S val Ser Ser Lys
Leu Asp Rhey) Asn HD& cham 195 200
205 25 Thr Thr Asn H s Ser Phe Met s Leu Ile Lys Tyr Gy His Leu Arg
210 CDRI DNYMH (SEQIDNO:29) 220 Val Asn @n Thr Phe
Asn Trp Asn Thr Tipdl whnPhRGBE YhPxBRE S5 ID¥0741 230
CDR3 LIYAGYLAMD Y(SEQ ID NO: 32); and
b) light chain
10 CDR! SASSSVTYMH (SEQ ID NO: 26)
CDR2 STSNLAS (SEQ ID NO: 27)
CDR3 QQRSTYPLT (SEQ ID NO: 28).
2. An antibody according to claim 1 in which the heavy chain CDRs | and 3 are further
15 defined as:
CDR1 FNIKDNYMH (SEQ ID NO: 30); and
CDR3 HVLIYAGYLA MDY (SEQID NO: 33).
3. An antibody according to claim 1 comprising the following, optionally humanised,
20 structure:
a heavy chain variable region sequence (SEQ ID NO: 11)
EVOLQOSGAE LVRSGASVKL SCTASGFNIK DNYMHWVKQR 40
PEQGLEWIAW IDPENGDTEY APKFRGKATL TADSSSNTAY 80
LHLSSLTSED TAVYYCHVLI YAGYLAMDYW GQGTSVAVSS 120
25 and; .
a light chain variable region sequence (SEQ ID NO: 9):
DIELTQSPAI MSASPGEKVT ITCSASSSVT YMHWFQOKPG 40
TSPKLWIYST SNLASGVPAR FSGSGSGTSY SLTISRMEAE 80
DAATYYCQOR STYPLTFGAG TKLELKRA 108.
30
4. A humanised antibody according to claim 3 comprising at least one of the following
sequences:

a heavy chain variable region sequence which is VH1 (SEQ ID NO: 55);



Asp Asn Qu Val Lys Leu Va @U Ser Gy Gy Gy Leu Val Gn Pro

égrS Cys Ala Thr Ser (23458 Phe IMHIHMIWQW!!LBZ:S ay yzggr reu Arg Leu
* [ L

265 wo 9742328 70 PCT/GB97/01165
PCT/ GB97/ 01165 . -195 - Asp Tyr
Tyr Met Asn Trp Val Arg G n Pro Pro Ay Lys Ala Leu Gu 275
280 285 Trp Leu Gy-PBE-1le Ay Asn Lys Ala Asn Gy
Tyr Thr Thr S 300
Ser Ala Ser \%11? hﬁé?“ﬂa?aﬂf’&wcqv@%g %6’%&?&7&% dn 305
310 ahumanCX-ﬂjlféagchamlgGB consts tregﬁﬁo 10 Ser lle Leu Tyr Leu Gn
Met Asn Thr Leu Ar (%h 325
330 a human dight chain regip}lranlyr Cys Thr Arg Asp Arg Gy Leu Arg
Phe Tyr Phe TV . 340 345
350 15 %"@“Jgﬁh‘“&fvﬂm’r Thr Leu Thr Val Ser Ser Ala Lys Thr Thr Pro
355 S optionally i3fi@ form of a F(ab'"), fragment365 Pro Ser Val Tyr Pro Leu
Ala Pro Ay Ser Ala Ala @n Thr Asn Ser 20 370 375
380

5. A conjugate comprising an antibody according to any preceding claim and an

effector moiety.

10 6. A conjugate according to claim 5 in which the effector moiety is selected from any
one of the following:
a) an enzyme suitable for use in an ADEPT system;
b) CPG2;
c) [G251T,D253K]HCPB;
15 d) {A248S,G251T,D253K]HCPB;

e) a co-stimulatory molecule;

f) extracellular domain of B7;

g) extracellular domain of human B7.1; and
h) extracellular domain of human B7.2;

20 optionally in the form of a fusion protein.

7. A conjugate according to claim 6 which is a fusion protein selected from any one of
the following conjugates, (sequences being listed in N terminus to C terminus direction):
a) a humanised 806.077 F(ab’); - {{A248S,G251T,D253K]JHCPB}, fusion comprising:
25 anantibody Fd’ chain of structure VH1(SEQ ID NO: 55)/CH]1 constant region from

IgG3/hinge region from IgG3;
the Fd’ chain being fused via its C terminus to the.N terminus of

- [A2488,G251T,D253K]HCPB; and
an antibody light chain of formula VK4(SEQ ID NO: 71)/CL region from kappa light chain;

30 b) {[A2488,G251T,D253K]JHCPB},-humanised 806.077 F(ab’), fusion comprising:
[A248S,G251T,D253K]HCPB;



Met Val Thr Leu Ay Cys M Phe Pro Gu Pro Val 385

390

410

415
Ser Ser Ser ‘Y?a?mﬁzrg

Ay Ser Leu Ser Ser ?égf, JM”I g’wmﬂ 400 25 Thr Val Thz,o;,-rp Asn Ser

Leu @ n Ser Asp#;bn'gyﬁn@r Leu

430 30 Val Pro Ser Ser Thr Trp Pro Ser Qu Thr Val Thr Cys Asn Val

Al a 435 449098 - 445 Hs Pro
Ala Ser Ser Thr Lys Val Asp Lys Lys Ile Val Pro Arg As 450

455 the HCPB
465

ing fed at its C termi V@M%)LWW%MWU@@HTN

o g7, o Ftihody cHafof structure vm(sé@u? N0#3358H1 constant region fom [sG3/hipee.

1. An  aggion frérd IgG8;iahddy (" 806. 077 Ab") conprising conplenentarity

AL WANE TN BT TR e e R

CDR2 W DREN(HTE YAPKFRG (SEQ I D NGO 31) CDR3 LI YAGYLAI\/D Y(SEQ I D

NG 32); an b)

| i ght chain 10 CDR1 SASSSVTYMVH (SEQ I D NG

26) ¢c) CoRamsnd.lAstasligiar domin)22 hiimanised 806.077 FGDRG3 fgl_STYPLT ( SEQ

ID NO 28). ..
comprising:

human B7.1 extracellular domain;

the B7.1 being fused at its C terminus to the N terminus of an antibody Fd’ chain of structure
10 VHI(SEQ ID NO: 55)/CH1 constant region from IgG3/hinge region from IgG3; and
an antibody light chain of structure VK4(SEQ ID NO: 71)/CL region from kappa light chain.

8. A polynucleotide sequence capable of encoding a polypeptide of an antibody or a
conjugate as defined in any preceding claim.

15
9. A vector comprising a polynucleotide as defined in claim 8.

10. A host cell transformed with a polynucleotide sequence as defined in claim 8 ora

transgenic non-human animal or transgenic plant developed from the host cell.

20

11. Hybridoma 806.077 deposited as ECACC deposit no. 96022936.

12 A pharmaceutical composition comprising a conjugate as defined in any preceding
claim in association with a pharmaceutically-acceptable diluent or carrier, optionally in a form

25 suitable for intravenous administration.

13. Ac

onjugate as described in any preceding claim for use as a medicament.

14, A method of making an antibody or a conjugate as defined in any preceding claim

30 which comprises:

a) subjecting a host cell, a transgenic non-human mammal or a transgenic plant as

defined in claim 10, or the hybridoma of claim 11, to conditions conducive to expression, and



2. An anti body according to claiml in which the heavy chain CDRs 1 and

o vaeravor (S0 to MBI TR ke Bty Mccoral no ro
claim | conpriwosgsniye foll bwi*ngt optibnat |y humani sed, 20 SicpuiHovbAss

a heavy chain variable regi 6n sequence (SEQ I D NO 11) EVQLQQSGAE
LVRSGASVKL SCTASGFNI K DNYMHWKQR 40 PEQGLEW AW | DPENGDTEY
APKFRGKATL TADSSSNTAY 80 LHLSSLTéEfb' TAVYYCHVLI YAGYLANMDYW

GQGTSVAVSS el setPetdRCof egl on sequence (SEQ
Do 9): PR S £ the smiifody %@gﬁ%%{}@%% 40

TSPKLW YST St ASGvRAsRssoidiseanfydigrhemibsty or conjuate. DAATWCQQR
STYPLTFGAG TKLELKRA 108. 30 4. A humani sed
antibody according to claim3 conprising at |east one of the follow ng
sequences: 15.a haangthed vfitRatiitht ¢l iniad G AIMIPAYREESE sHEH Fddtrheht Whikn( SEQ | D
NGO 55); WO 97/ 42329

PCT/ GB97/ 0 P1 #8mprises administration to a human or animal of a pharmaceutically effectiveldtnbunt of a a

i ght chain '"%ﬁé ichis VK4 (SEQID NO 71); a
human CH1 he\aé\a/{)il' a?snée?’ggﬂc ﬁwé@?gr\%f%n a human kappa |ight chain CL

regi on; and a human IgGB hinge region; 5 optionally in the formof a
F(ab')[err] fragnent. 5. A conjugate conprising an anti body
according to any preceding claimand an ef fector noiety. 10 6. A
conjugate according to claim5 in which the effector noiety is selected
from any one of the foll ow ng: a) an enzyne suitable for use in
an ADEPT system b) CPHerr]; c) [ @51TD253K] HCPB; 15 d)

[ A248S, G251 TD253K] HCPB; c) a co-stimulatory nol ecul e; f)
extracel |l ul ar domai n of B7; g) .extracel lular domai n of human B7. 1;
and h) extracel lul ar domai n of human B7.2; 20 optionally in the form
of a fusion protein. 7. A conj ugate accordlng to claim6 which is
a fusion protein selected fromany one of the foll ow ng conjugates,
(sequences being listed in Ntermnus to Ctermnus direction): a) a

humani sed 806. 077 F(ab')[err] -{[A248S&5 I T, D253K] HCPB}[err] fusion
conprising: 25 an anti body Fd' chain of structure VHL(SEQ ID NO 55)/CHL
constant region from | gG3/ hi nge regi on fromlgGs; the Fd' chain
being fused via its Ctermnus to the N term nus of



[ A248S, G251TD253K] HCPB; and an antibody |ight chain of formula VK4(SEQ
ID NO 71)/CL region fromkappa |ight chain; 30 b)

{[ A248S, G51T, D253K] HCPB} [ err] - humani sed 806. 077 F(ab')[err] fusion
conprising: WwWoOfA2M8S, G251T, D253K] HCPB; WO 97/ 43¢,

PCT/ GBO7/ 01165 S gmynites
HCPB being fused at its Ctermnus, via (GEES)[err] linker, to the N
term nus of an anti body Fd' chain of b/t3r ucture VHL(SEQ I D NO 55)/ CH1
constant region from | gG3/hinge region fromlgG3; and an anti body

i ght chain of fornmula VK4(SEQ ID NO 74/ CL region from kappa |ight chain;
5 and” c) a (human B7.1 extracel |l @ar domain)[err] - humani sed

806. 077 F(ab')[err] fusion conpri si néy human €. 1 extracel [ ul ar

domai n; the B7.1 being fused at its @termnus t& the N termnus of an
anti body Fd' chain of structure 10 VHI( Q ID NO 582 /CHL constant region
from 1gG3/ hinge region fromIgG3; and agan anti bod® |ight chain of
structure VK4(SEQ ID NO 71)/CL region gom kappa |+ght chain. 8.

A pol ynucl eoti de sequence capabl e of en®odi ng a pol Qbepti de of an anti body
or a conjugate as defined in any preSedi ng clai 15 9.-r 8 A vector
conprising a polynucl eotide as defined h1 claim 8. 10. A host cell
transformed with a pol ynucl eoti de gequefte as, defi inclaim8 or a
transgeni ¢ non- human ani mal or tran dev@ oped fromft he host
cell. 20 11. Hybri doma 806. 07N\ d®bosi t ed\as &®CACC deposift no.
96022936. 12. A pharmaceutica orrprl singja conjugate
as defined in any precedi ng claimin
pharmaceutical | y-accept abl e diluent or car
suitable for intravenous adm nistration. A conjugate as
described in any preceding claimfor use as 14. A
met hod of maki ng an anti body or a conjugate as\defined\in any preceding
claim 30 which conprises:_ a) subj ectin ell, transgenic
non- human mammal or a tran@genic plant as cl ai néo, or the
hybri doma of claim 11, to‘gonditions conducive to\expressy
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optionally secretion, of the antibody or conjugate; and optionally b)
at least partially purifying the anti body or conjugate. 15. A net hod
of treatnment of a human or animal in need of such treatnent which 5
conprises admygiglssapi on to a human or animal of a pharnmaceupisf

effective anount of a conjugate as defined in any preceding c’?al ml_ms
2/3
Figure 2
2 §: .

pCF009 Pst!
12280 base pairs

Hind i1t

. Single cut restriction enzymes
+ Hindill cuts twice
+ Xmal cuts three times

. + Pstl cuts six times.
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